Panasonic

Operating Instructions (Overall)

AC Servo Motor & Driver
MINAS AS5II/AS series

® Thank you for purchasing this Panasonic product.

® Before operating this product, please read the instructions carefully, and save this manual for future use.
® This product is for industrial equipment. Don’t use this product at general household.



Thank you for purchasing Digital AC Servo Motor & Driver, MINAS A5 series. This
instruction manual contains information necessary to correctly and safely use the MINAS
A5I/A5 series motor and driver. By reading this instruction manual, you will learn how to
identify the model of the motor and driver that will be best suitable your application, how
to wire and set up them, how to set parameters, and how to locate possible cause of
symptom and to take corrective action.

This is the original instruction.

1) Any part or whole of this document shall not be reproduced without written permis-
sion from us.
2) Contents of this document are subject to change without notice.
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Before Using the Products

Check of the Driver Model ... Installation

N

Describes how to identify and select the desired product and components, how to
read the specifications, and how to install the equipment.
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Preparation

Operating requirements and procedure
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Shows the timing chart and the list of parameters, and describes how to make
wiring and to use the front panel.
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. Connection
Wiring ... /O settings

Shows block diagrams for each control mode and connection diagrams to the host
controllor, I/0O settings.

. Setup

Describes parameters ... JOG running

Shows describes parameters and procedure of test operation.

. Adjustment

Gain adjustment ... Auto tuning

Describes various adjusting method including auto tuning and manual gain tuning.
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. When in Trouble

Read this section when you encounter trouble or error.
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. Supplement

Contains S-T characteristic diagram, dimensional outline drawing, supplemental
description on communications and operation.
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Safety Precauti ons (Please observe safety precautions fuIIy.J

The following explanations are for things that must be observed in order to prevent harm to
people and damage to property.

Misuses that could result in harm or damage are shown as follows, classified according to the
degree of potential harm or damage.

& Danger Indicates great possibility of death or serious injury.

A Caution Indicates the possibility of injury or property damage.

* The following indications show things that must be observed.

® Indicates something that must not be done.
0 Indicates something that must be done.

/\ Danger

Do not subject the Product to water, corrosive or
flammable gases, and combustibles.

Do not place combustibles near by the motor,

driverd regenerative resistor and dynamic brake
resister..

Failure to observe this instruc-
tion could result in fire, electrical
shocks, damages and break-
downs.

Failure to observe this instruc-
tion could result in electrical
shock, injury or fire.

Failure to observe this instruc-

, \ tion could result in electrical
Don't use cables soaked in water or oil.

shocks, damages and break-
downs.
The installation area should be away from heat

generating objects such as a heater and a large Failure to observe this instruc-
wire wound resistor. tion could result in fire and
Never connect the motor directly to the commer- | breakdowns.

cial power supply.

Don't use the motor in a place subject to exces-
sive vibration or shock.

Failure to observe this instruc-
tion could result in electrical
shock, injury or fire.

Don't attempt to carry out wiring or manual opera-
tion with wet hand.

Failure to observe this instruc-
Do not put your hands in the servo driver. tion could result in burn and
electrical shocks.




In the case of the motor with shaft end keyway, do
not touch the keyway with bare hands.

Do not touch the rotating portion of the motor
while it is running.

Failure to observe this instruction could result in
damages and breakdowns.

Failure to observe this instruc-
tion could result in personal
injury.

Do not touch the motor, servo driver, heat sink,
regenerative resistor and dynamic brake resister,
since they become very hot.

Failure to observe this instruc-
tion could result in burns.

Do not drive the motor with external power.

Failure to observe this instruc-
tion could result in fire.

Do not subject the cables to excessive force,
heavy object, or pinching force, nor damage the
cables.

Failure to observe this instruc-
tion could result in electrical
shocks, damages and break-
downs.

Installation area should be free from excessive
dust, and from splashing water and oil.

Failure to heed this precaution
will result in electric shock, per-
sonal injury, fire, malfunction or
damage.

Mount the motor, driver and peripheral equip-
ments on incombustible material such as metal.

Installation on a flammable ma-
terial may cause fire.

Wiring has to be carried out by the qualified and
authorized specialist.

Allowing a person with no ex-
pertise to carry out wiring will
result in electrical shocks.

Correctly run and arrange wiring.

Incorrect wiring will result in
short circuit, electric shock, per-
sonal injury, etc.

After correctly connecting cables, insulate the live
parts with insulator.

Incorrect wiring will result short
circuit, electric shock, fire or
malfunction.

Ground the earth terminal of the motor and driver
without fail.

Floating ground circuit will
cause electric shock.

Install and mount the Product and machinery
securely to prevent any possible fire or accidents
incurred by earthquake.

Install an emergency stop circuit externally so that
you can stop the operation and shut off the power
immediately.

Failure to heed this requirement
will result in electric shock, per-
sonal injury, fire, malfunction or
damage.

Install an overcurrent protection, earth leakage
breaker, over-temperature protection and emer-
gency stop apparatus without fail.

Check and confirm the safety of the operation
after the earthquake.

Failure to heed these require-
ments will result in electric
shock, personal injury or fire.

Before transporting, wiring and inspecting the
driver, turn off power and wait for a time longer
than that specified on the name plate on the side
panel of the product; and make sure that there is
no risk of electrical shock.

Energized circuit will cause
electric shock.

$19Np0id 9y} BuIS() 910J0T bk

N

uonesedaid

W

o
=]
=]
3
[
o
=
o
=]

(o)

a|gnoJL ul Usym

N

(/2]
c
k]
=
©
3
©
3
=




Safety Precauti ons [Please observe safety precautions fuIIy.J

/\ Caution

Do not hold the motor cable or motor shaft during
the transportation.

Failure to observe this instruc-
tion could result in injuries.

Don't drop or cause topple over of something dur-
ing transportation or installation.

Failure to observe this instruc-
tion could result in injuries and
breakdowns.

Do not step on the Product nor place the heavy
object on them.

Failure to observe this instruc-
tion could result in electrical
shocks, injuries, breakdowns
and damages.

Don't use the equipment under direct sunshine.

Failure to heed these instruc-
tions will cause personal injury
or fire.

Do not block the heat dissipating holes or put the
foreign particles into them.

Failure to observe this instruc-
tion could result in electrical
shocks and fire.

Do not give strong impact shock to the Product.

Failure to observe this instruc-
tion could result in breakdowns.

Do not give strong impact shock to the motor
shaft.

Failure to observe this instruc-
tion could result in a failure of
the detector etc.

Do not turn on and off the main power of the driv-
er repeatedly.

Never run or stop the motor with the electro-mag-
netic contactor installed in the main power side.

Failure to observe this instruc-
tion could result in breakdowns.

Do not make an extreme gain adjustment or
change of the drive.

Do not keep the machine running/operating unsta-
bly.

Failure to observe this instruc-
tion could result in injuries.

Do not use the built-in brake as a "Braking" to
stop the moving load.

Failure to observe this instruc-
tion could result in injuries and
breakdowns.

Do not approach to the machine since it may sud-
denly restart after the power resumption.

Design the machine to secure the safety for the
operator even at a sudden restart.

Failure to observe this instruc-
tion could result in injuries.

Never attempt to perform modification, dismantle
or repair.

Failure to heed this instruction
will result in fire, electric shock,
personal injury or malfunction.




Make an appropriate mounting of the Product
matching to its wight and output rating.

Observe the specified mounting method and di-
rection.

Failure to heed these require-
ments will result in personal
injury or malfunction.

Use the eye bolt of the motor for transportation of
the motor only, and never use this for transporta-
tion of the machine.

Using it for transportation of the
machine will cause personal
injury or malfunction.

Don't place any obstacle object around the motor
and peripheral, which blocks air passage.

Temperature rise will cause
burn injury or fire.

Adjust the motor and driver ambient environmen-
tal condition to match the motor operating tem-
perature and humidity.

Create the specified clearance between the driver
and the control panel inner surface or other de-
vices.

Failure to heed these require-
ments will result in personal
injury or malfunction.

Observe the specified voltage.

Operation from a voltage out-
side the rated voltage will cause
electric shock, personal injury
or fire.

Connect the brake control relay to the relay which
is to shut off at emergency stop in series.

Missing of one of these devices
will result in personal injury or
malfunction.

Provide protection device against idling of electro-
magnetic brake or gear head, or grease leakage
from gear head.

No protection will cause per-
sonal injury, damage, pollution
or fire.

Use the motor and the driver in the specified com-
bination.

Not using the motor and the
driver in the specified combina-
tion will result in fire.

Test-run the securely fixed motor without loading
to verify normal operation, and then connect it to
the mechanical system.

Operation using a wrong model
or wrong wiring connection will
result in personal injury.

When any error occurs, remove the cause and
release the error after securing the safety, then
restart.

Not removing the cause of the
error will result in personal in-

jury.

If the driver fails, shut off the power on the power
supply side of the driver.

Allowing a large current to con-
tinue to pass will result in fire.

Maintenance must be performed by an experi-
enced personnel.

Wrong wiring will cause person-
al injury or electric shock.

Always keep power disconnected when the power
is not necessary for a long time.

Improper operation will cause
personal injury.

When you dispose the batteries, observe any applicable regulations or laws after

insulating them with tape.

This Product shall be treated as Industrial Waste when you dispose.
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Conformance to international standards

CE Ml

GUS

S0D

LISTED
(AS5I, A5 series) (ASIE, A5E series)
Conformed Standards
Driver Motor
EN55011
E):\r/lecc::tives EN61000-6-2 -
EN61800-3
Low-Voltage EN60034-1
EC Direc- | Directives | =0 1000-51 EN60034-5
tives
EN62061 (SIL 2) -
Functional | EN61800-5-2 (STO)
safety IEC61326-3-1
UL1004-1, UL1004-6
L L E16462 ’
UL Standards UL508C (E164620) (E327868)
CSA Standards C22.2 No.14 C22.2 No.100
Radio Waves Act KN11 _
(South Korea) (KC) *2 KN61000-4-2, 3, 4, 5, 6, 8, 11

Pursuant to the directive 2004/108/EC, article 9(2)
Panasonic Testing Centre
Panasonic Service Europe, a division of
Panasonic Marketing Europe GmbH
Winsbergring 15, 22525 Hamburg, F.R. Germany

IEC : International Electrotechnical Commission
EN : Europaischen Normen

EMC : Electromagnetic Compatibility

UL : Underwriters Laboratories

CSA : Canadian Standards Association

+ When export this product, follow statutory provisions of the destination country.

*1 ABIE and A5E series doesn’t correspond to the functional safety standards.
*2 Information related to the Radio Waves Act (South Korea)
This servo driver is a Class A commercial electromagnetic radio wave generator not
designed for home use. The user and distributor should be aware of this fact.
A F 7171 (FF-& HEFA7AAD
o] 7171 4 F-8(A &) FARH E7 71 =24 #efz}
EE ASAE o] A& FY3A17] HE, 7184 9
A G| A AHE3HE 2 EX o= Ft

( 9A71% : Servo Driver )

This product is not an object of China Compulsory Certification (CCC). |

For details on compatibility with international standard, refer to P.2-2 Conformance to
international standards.
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Maintenance and Inspections

Routine maintenance and inspection of the driver and motor are essential for the
proper and safe operation.

Notes on Maintenance and Inspection

1) Turn on and turn off should be done by operators or inspectors themselves. When es-
tablishing a system using safety functions, completely understand the applicable safety
standards and the operating instruction manual or technical documents for the product.

2) Internal circuit of the driver is kept charged with high voltage for a while even after
power-off. Turn off the power and allow 15 minutes or longer after LED display of the
front panel has gone off, before performing maintenance and inspection.

3) Disconnect all of the connection to the driver when performing megger test (Insulation
resistance measurement) to the driver, otherwise it could result in breakdown of the
driver.

4) Do not use benzine, thinner, alcohol, acidic cleaner and alkaline cleaner because they
can discolor or damage the exterior case.

5) The upper fan on H-frame driver is kept deactivated while servo is off, for the purpose
of energy saving. This is normal.
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Inspection Items and Cycles

General and normal running condition

Ambient conditions : 30 °C (annual average), load factor of 80 % or
lower, operating hours of 20 hours or less per day.

Perform the daily and periodical inspection as per the items below.

Type Cycles Items to be inspected

+ Ambient temperature, humidity, speck, dust or foreign object

+ Abnormal vibration and noise

+ Main circuit voltage

+ Odor

Daily Daily » Lint or other particles at air holes

inspection + Cleanness at front portion of the driver and connector

» Damage of the cables

* Loose connection or misalignment between the motor and
machine or equipment

+ Pinching of foreign object at the load

()]
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* Loose tightening

« Trace of overheat

» Damage to the terminal block

+ Loose fasteners on terminal block

Motor
with Gear Annual
Reducer

7
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Inspection cycle may change when the running conditions of the above change.




Maintenance and Inspections

Guideline for Parts Replacement

Use the table below for a reference. Parts replacement cycle varies depending on the ac-
tual operating conditions. Defective parts should be replaced or repaired when any error
have occurred.

Disassembling for inspection and repair should be
carried out only by authorized dealers or service
Prohibited company.
Product Component DT [ Bl Note
cycles (hour)
Smoothing condenser Approx. 5 years
. 2to 3 years
Cooling fan
N9 (10000 to 30000 hours)
Aluminum electrolytic Approx. 5 vears
capacitor (on PCB) pprox. >y
Driver .
A 1
Rush current pprox. 00000 tlm.e S
reventive rela (depending on working
P y condition)
Rush current Approx: 20000 tlmgs These hours or cycles are
. . (depending on working reference.
preventive resistor " :
condition) When you experience any
Bearin 3to0 5 years error, replacement is required
9 (20000 to 30000 hours) even before this standard
- replacement cycle.
Oil seal 5000 hours
3to 5 years
Encoder
(20000 to 30000 hours)
Motor Life time varies depending
on working conditions.
Battery Refer to the Operating
for absolute encoder Instructions attached to the
battery for absolute
encoder.

Related page -<¥| - P.7-126 “Warranty”
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Before Using 1. Introduction
the Products | Outline

The AC Servo Motor & Driver, MINAS A5 series is the latest servo system that meets all
demands from a variety of machines which require high speed, high precision and high
performance or which require simplified settings.

Compared with the preceding A4 series, product of A5 series offers superior performance
while requiring simple setup and adjustment by the user.

Newly designed motors have wide range of outputs from 50 W to 15.0 kW, associated
with 20-bit incremental encoder and reduced cogging torque.
(Only for position control type have range of outputs from 50 W to 5.0 kW.)

They are compatible with 2 closed controls (serial communication type and A-/B-phase
output type) and provided with various automatic adjusting functions such as real time
auto tuning with many automatic setting parameters to make complex tuning easy.

(Only for position control type do not conform to full-closed control.)

In addition to the functions of MINAS A5 series, MINAS AS5T series adopted two-degree-
of-freedom control system which enables faster and more precise adjustment.

It also supports the new feature “fit gain” function of PANATERM, which provides an au-
tomatic gain adjustment in a simple and short time.

These motors assure higher stability with low stiffness machine and high-speed, high
accurate operation with high stiffness machine. They can be used in combination with a
wide variety of machines.

This manual is written as a complete guide for you so that you can fully and correctly
make use of all functions available from MINAS A5.

When describing A5I series specific functions and features, this manual distinguishes
them by using X1l symbols and notes.

Before Using | 1+ INtroduction
the Products | On Opening the Product Package

» Make sure that the model is what you have ordered.

+ Check if the product is damaged or not during transportation.

+ Check if the Operating Instructions (safety) are included or not.

+ Check if the power connector, motor connectors, connector for external regenerative
resistor connection (D-frame (400 V) and E-frame) and safety by-pass plug are includ-
ed or not.

(Neither the power connector nor motor connector are included to F-frame to H-frame.)
(Safety bypass plug is not supplied with only for position control type because it does not use
this plug.)

Contact to a dealer if you find any failures.




2. Driver

1 Before Using
the Products

Check of the Model

Contents of Name Plate

o
@
o8
=)
=
@
[=
&,
35
Q@
-
=
@
o
L
o
o
c
)
2
]

Model number
Input/output voltage

Number of phase ——]

Rated input/output current e

Input/output frequency

Rated output of
applicable motor

Panasonic AC SERVO DRIVER

Moderno. MADKT 1505 Serial No. P13040001N——
INPUT OUTPUT
r— Voltage 200-240V 69.4V
—Phase 1¢/3¢ 3¢
—F.LC 13A 12A
Freq. 50/60 Hz  0-500.0 Hz
— Power 100 W

Panasonic Corporation 20130401 1

Serial Number
j e.g.) :P13040001N
SN

Lot number
Month of production

=

Year of production
- (Lower 2 digits of AD year)

Manufacture date
e.g.) 120130401

Manufacture year

Manufacture date

Manufacture month

Model Designation

Velocity, position,
torque and full-closed

MADKT1505>I<>I<>I<

control type 1104

Only for position
control type

5t06 7

8t09

10t0 12 |

Special specifications
(letters and numbers)

MADKT1505E>I<>I<

1103 5106 8109 10 111012|
Special specifications
(letters and numbers)
I "
Frame-size symbol Max. current rating Only for position control type
Symbol Frame of power device — Current detector rating
MAD A-frame Symbol | Current rating Symbol| Current rating
MBD B-frame T1 10A 05 5A
MCD C-frame T2 15A 07 75A
MDD D-frame T3 30A 10 10A
MED Ef T4 35A 12 12A
Irame T5 50 A 20 20A
MFD | F-frame T7 75A 30 30A
MGD G-frame TA 100 A 40 40 A
MHD H-frame B 150 A 64 64 A
NOTE) TC 300 A 90 90A
Only for position control type is A2 120 A
provided A-Frame to F-frame. B4 240 A
Power supply
Series Symbol Specifications
Velocity, Position, - 1 | Single phase, 100 V
ShllE Torque, Full-Closed type L LI 2D 3 | 8-phase, 200 V
K A5 series AS5IE series 4 | 3-phase, 400 V
H A5 series ASE series 5 | Single/3-phase, 200 V

Related page -

* P.1-23 “Check of the Combination of the Driver and the Motor”




1 Before Using 2 Drlver
the Products | Parts Description

A to D-frame

F |

CEEEEE ront pane

Connector XA: ®EO@®D )

for main power connection S — — Connector X7: Monitor connector

05JFAT-SAXGF (JST)

Connector X1: USB connector

Maln power '[12 %g Connector X2: for Serial bus
input terminals 3 |o®
Control power —L IE%S gg Connector X3: Safety function connector
input terminals
Terminals f " | g% g% — Connector X4: Parallel I/O connector
erminals for externa —E B3 129 Connector X5:
regenerative resistor U |08 :
(Normally short-circuit NS for feedback scale
B3 to B2) connection
Termlna!s for motor @) J3t— Connector Xe:
connection for encoder
Connector XB: connection
for motor connection Screws for earth (x2) | Charge | <
06JFAT-SAXGF (JST) arge famp §f
o)
e &
17

| F LED cover

-

Safety by-pass prug

U @) U

—— Front panel
Connector XA: ?@"g ?@"g
for main power connection o Connector X7: Monitor connector
05JFAT-SAXGSA-L (JST)
g H “I— Connector X1: USB connector
Main power L2 ﬁm_‘— Connector X2: for Serial bus
input terminals LI;% — Connector X3: Safety function connector

Control power -L
input terminals

) Connector X4: Parallel I/O connector
— Terminals for external

i [—] i)

regenerative resistor = Connector X5:
(Normally short-circuit for feedback scale
B3 to B2) ; connection
" - .
Terminals for motor JE )i Connector X6:
|Vconnection @ @ for encoder
Connector XB: O N connection
for motor connection
03JFAT-SAXGSA-L (JST) Screws for earth — Charge lamp
Connector XC: (x2)

Connector for external
regenerative resistor W o
04JFAT-SAXGSA-L (JST) * NC is no connect. ;

» Connector XA and XB are attached in A to D-frame driver.

» Connector XA, XB and XC are attached in E-frame driver.
« The figure above shows connections on velocity, position, torque and full-closed mode driver.
Only for position control type is not provided with X2, X3 and X5.

LED cover

Safefy by-pass prug

1-4



2. Driver
Parts Description
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U 6 U
‘ Details of terminal block ‘ [————}— Front panel
|l
— - ®@3 r— Connector X7: Monitor connector
Mai ::; ! }} — Connector X1: USB connector
ain power 12 - . .
input terminals L3 @] Nie -~ Connector X2: for Serial bu.s
L1C we |[[@] & Connector X3: Safety function connector
Control power 4[ —
input terminals L2C = (1=l
— B1 ¢ o @] “ —— Connector X4: Parallel /O connector L
Terminals for external—— B3 =[] =
regenerative resistor L B2 2 @] L Connector X5:
I(3Norm§gy short-circuit NC*|[&] v (& for feedback scale
310B2) — U || e connection
Terminals for motor — |V @] : [ Connector X6:
connection - W fH o for encoder
@ .
connection
* NC is no connect. ® @
- o - L
Screws for earth (x2) —— Charge lamp

Safety by-pass prug

Terminal cover

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --%| - P.1-23 “Check of the Combination of the Driver and the Motor” - P.1-30 “Installation”
+ P.2-10 “Driver and List of Applicable Peripheral Equipments” « P.7-73 to 7-78 “Dimensions”
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2. Driver

Parts Description

)

Terminal cover

—r— Front panel

|l zeaaas)

screw

Terminal cover

Terminal cover

@

@]

[©
e

Sscrew

Charge lamp

Screws for earth (x2)

Main power 4|E
input terminals

Terminals for external —I:

regenerative resistor

Terminals for motor
connection

‘ Details of terminal block ‘

* NC is no connect.

|— Connector X7:

-—— Connector X1:
A" Connector X2:
=LI"— Connector X3:

— Connector X4:

— Connector X5:

Connector X6:

Monitor connector

USB connector

for Serial bus

Safety function connector

Parallel I/0O connector

for feedback scale
connection

for encoder connection

® [&]] ne+

T— L1

® }{ ng F Control power input terminals

® NC*

® & nor

= DB1

“ ‘ DB2 ]— Control terminal for dynamic brake resister
NC* [[®@ NG+

® &l Ne

“ {} g:z ]— Control terminal for dynamic brake resister

H || NG (Normally short-circuit DB3 to DB4.)

Terminal cover

* The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --¥| - P.1-23 “Check of the Combination of the Driver and the Motor” -« P.1-30 “Installation”
» P.2-10 “Driver and List of Applicable Peripheral Equipments” -« P.7-73 to 7-78 “Dimensions”
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2. Driver

Parts Description

RRsIE) Ll@

Front panel

ll— Connector X7: Monitor connector

Connector X1: USB connector
'~ Connector X2: for Serial bus
Connector X3: Safety function connector

Connector X4: Parallel I/O connector

- Connector X5: for feedback scale connection

''— Connector X6: for encoder connection

— Charge lamp

T J& T T*
o @]
® S ©

EEEE L@

(il
T

TT—TeET
TSI

i
==

s N[e] Ciga

Screws for earth (x2)

‘ Details of terminal block ‘

DB1 Control terminal for
DB2 dynamic brake resister

Control power L1
input terminals _|__

LED cover

Safety by-pass prug

I,
R
A,

L1 L2 L3 NC*
|_|_| B1 B2 u v w
Main power
input terminals Terminals for motor

connection

Terminals for external
regenerative resistor * NC is no connect.

Do

"~ N Terminal
cover screw

Terminal cover -

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --%| - P.1-23 “Check of the Combination of the Driver and the Motor” - P.1-30 “Installation”
+ P.2-10 “Driver and List of Applicable Peripheral Equipments” « P.7-73 to 7-78 “Dimensions”
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2. Driver
Parts Description

D, E-frame (400 V)

Connector XA: v o) U
for main power connection
03JFAT-SAYGSA-L (JST)

Connector XD:

Control power input terminals

02MJFAT-SAGF (JST)

Control power —0 24V g

—r— Front panel

— Connector X7: Monitor connector

Connector X1: USB connector

input terminals ov '— Connector X2: for Serial bus
Main power t; '— Connector X3: Safety function connector
input terminals L3 =@
Terminals for external B1 — Connector X4: Parallel /0 connector
— regenerative resistor B3
(Normally short-circuit B2 Connector X5:
B3 to B2) NC*{[=® for feedback scale
connection
; u
Terminals for _E v Connector X6:
[ motor connection W e for encoder
Connector XB: R ‘ @ @ connection
for motor connection L]
03JFAT-SAXGSA-L (JST)
Connector XC: Screws for earth — Charge lamp
Connector for external (x2)
regenerative resistor
04JFAT-SAXGSA-L(JST) # NC is no connect. LED cover

Safety by-pass prug

F-frame (400 V)

U O U
—— Front panel

‘ Details of terminal block ‘

Control power |:24V @l
input terminals ov &
— L1
—r L2

— Connector X7: Monitor connector

; -—— Connector X1: USB connector
) — Connector X2: for Serial bus
=hl" = Connector X3: Safety function connector

Main power
input terminals

Terminals for external — B1 Connector X4: Parallel I/0O connector

regenerative resistor -— B3

(Normally short-circuit L go " =L Connector X5:
B3 to B2) — for feedback scale
NC* " ] connection
~u Niciik=n
Terminals for motor Connector X6:
connection TV ) for encoder
L w « =& L or encode
i connection
* NC is no connect. )
(® |G —— Charge lamp
o g
Screws for earth (x2)

Safety by-pass prug

Terminal cover

» Connector X1 and X2 are attached in A to D-frame driver.

» Connector XA, XB, XC and XD are attached in D and E-frame (400 V) driver.
« The figure above shows connections on velocity, position, torque and full-closed mode driver.
Only for position control type is not provided with X2, X3 and X5.

1-8



2. Driver
Parts Description

G-frame (400 V)

Front panel

o
@
o8
=)
=
@
[=
&,
35
Q@
-
=
@
o
L
o
o
c
)
2
(7]

Terminal cover OIS

screw : oy |— Connector X7: Monitor connector
el Connector X1: USB connector
' il —C X2: for Serial b
®|- ol onnector X2: for Serial bus
= 1 'I_ . .
Terminal cover H ] Sie Connector X3: Safety function connector
@ &
0 w1 Connector X4: Parallel I/O connector
i =@l
[®]- i
“ ‘ B O] . Connector X5: for feedback scale
s “H © = connection
‘ ‘ T -l [ Connector X6: for encoder connection
| ST
Terminal é:é)r\g\aNr o] el P
o Charge lamp

@ [®
N 0 n 0 nJ L

Screws for earth (x2)

‘ Details of terminal block ‘

F ®
Main power )
input terminals L2 ‘ ‘
13 | [®

Terminals for external [~ B1
regenerative resistor B2

@)

NC*
24V
ov

NC*
NC*
DB1
DB2
NC*
NC*
DB3
DB4
NC*

@)

:I— Control power input terminals

]—Control terminal for dynamic brake resister

®
EEERE

NC*

U
Terminals for motor -
connection v ‘ ‘
W

@)

€

€

]—Control terminal for dynamic brake resister
(Normally short-circuit DB3 to DB4.)

&

&l

* NC is no connect.

Safety by-pass prug \'_
Terminal cover

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --%| - P.1-23 “Check of the Combination of the Driver and the Motor” - P.1-30 “Installation”
+ P.2-10 “Driver and List of Applicable Peripheral Equipments” « P.7-73 to 7-78 “Dimensions”
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2. Driver
Parts Description

H-frame (400 V)

PRSI Ll@

Front panel

||— Connector X7: Monitor connector
Connector X1: USB connector

'~ Connector X2: for Serial bus

Connector X3: Safety function connector

Connector X4: Parallel I/0 connector

- Connector X5: for feedback scale connection

''— Connector X6: for encoder connection

— Charge lamp

T ) & T T*
o ]
@ W o o om @

[EEEE] =

"
T T
———
=imini
jm——imini
=

TTT
TSI
imammai=i
i

| =——imisi

T T e

5 N[@] e

Screws for earth (x2)

‘ Details of terminal block ‘

DB1 Control terminal for
DB2 dynamic brake resister

Control power 24V
input terminals ov

N

LED cover

Safety by-pass prug

AN

AR
f LA

L1 L2 L3 NC*
|_|_| B1 B2 u v w
Main power
input terminals Terminals for motor

connection

Terminals for external
regenerative resistor * NC is no connect.

Terminal cover ~—  Terminal
cover screw

* The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

Related page --¥| - P.1-23 “Check of the Combination of the Driver and the Motor” -« P.1-30 “Installation”
» P.2-10 “Driver and List of Applicable Peripheral Equipments” -« P.7-73 to 7-78 “Dimensions”




Before Using 2 Drlver

the Products SpeCificationS (Velocity, position, torque, full-closed control type)
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T . +10 %
Main circuit Single phase, 100 V to 120 V —15 % 50 Hz/60 Hz
100V
N 109
Control circuit Single phase, 100 Vto 120 V +1(5) ojo 50 Hz/60 Hz
- o
Ato . +10 %
- Main |D-frame Single/3-phase, 200 V to 240 V _159% 50 Hz/60 Hz
© circuit 10 %
s Eto 3-phase, 200V10230V .. . 50 Hz/60 Hz
3 | 200V H-frame -15 %
= Ato . +10 %
@ Control|D-frame Single phase, 200 V to 240 V _15% 50 Hz/60 Hz
circuit | E to . +10 %
H-frame Single phase, 200 V to 230 V _159% 50 Hz/60 Hz
Main circuit 3-ph 380 Vto 480 V +10% 50 Hz/60 H EE—
400V A 0 ~15% /o0 hz
*1| Control circuit DC24V £15%
Primary to earth: withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100 V/200 V]
Withstand voltage withstand 1960 VAC, 1 min, (sensed current: 20 mA) [400 V]

* 400 V control circuit is excluded.

Ambient temperature: 0°C to 55°C (free from freezing)

temperature | Storage temperature: —20°C to 65°C (Max. temperature guarantee: 80 ‘C for 72 hours
free from condensation™)

Environment

humidity Both operating and storage : 20 % to 85 %RH or less (free from condensation™)
Altitude Lower than 1000 m —
Vibration 5.88 m/s? or less, 10 Hz to 60 Hz (No continuous use at resonance frequency)
Control method IGBT PWM Sinusoidal wave drive
gaj Encoder feedback 17-b!t (131072 resolutiqn) a_bsolute encoder, 7-wire sgrial _
o 20-bit (1048576 resolution) incremental encoder, 5-wire serial
-(.é’ A/B phase, initialization signal defferential input.
S | Feedback scale feedback Maqufacturers that support serial communication scale:
o Mitsutoyo Corp.
%—’. Magnescale Co., Ltd. (old Sony Manufacturing Systems Corp.)
@ | General purpose 10 inputs
nput . . .
Control signal The function of general-purpose input is selected by parameters. e
Output General purpose 6 outputs . .
S The function of general-purpose input is selected by parameters.
% Analog signal Input | 3inputs (16-bit A/D : 1 llnput, 12-bit A/D : 2 inputs)
= Output | 2 outputs (Analog monitor: 2 output)
o 2 inputs (Photocoupler input, Line receiver input)
§ Input | Photocoupler input is compatible with both line driver I/F and open collector I/F.
§ Line receiver input is compatible with line driver I/F.
<} Pulse signal 4 outputs ( Line driver: 3 output, open collector: 1 output)
Output Feed out the encoder feedback pulse (A, B and Z-phase) or feedback scale pulse (EXA,
EXB and EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed out in open —
collector.
L USB | Connection with PC etc.
ﬁc:]r;irggmcatlon RS232 | 1 : 1 communication to a host.
RS485 | 1 : n communication to a host.

Safety function Used for functional safety.

(1) 5 keys (MODE, SET, UP, DOWN, SHIFT) (2) LED (6-digit)

(3) Monitor connector (Analog monitor output (2 ch), Digital monitor output (1 ch))
A, B, G and H-frame: no built-in regenerative resistor (external resistor only)

C to F-frame: Built-in regenerative resistor (external resistor is also enabled.) L

A to G-frame: Built-in (external resistor is also available to G-frame)
H-frame: External only

Switching among the following 7 mode is enabled,
Control mode (1) Position control (2) Velocity control (3) Toque control (4) Position/Velocity control
(5) Position/Torque control (6) Velocity/Torque control (7) Full-closed control

(o 1T{ile) Y *1 The specification out of Japan.

*2 Air containing water vapor will become saturated with water vapor as the temperature falls, causing dew.

Related page -] -« P.1-30 “Installation of Driver” + P.1-34 “Installation of Motor”

Front panel

Regeneration

Dynamic brake




2. Driver

Specifications (Velocity, position, torque, full-closed control type)

uonouny

Control input

(1) Servo-ON input (2) Alarm clear input (3) Gain switching input
(4) Positive direction over-travel inhibition input (5) Negative direction over-travel inhibition input
(6) Forced alarm input (7) Inertia ratio switching input

Control output

(1) Servo-Alarm output (2) Servo-Ready output (3) External brake release signal
(4) Speed arrival output (5) Torque in-limit signal output (6) Zero-speed detection output signal
(7) Alarm output (8) Alarm attribute output (9) Servo on status output*

Control input

(1) Deviation counter clear (2) Command pulse inhibition
(3) Command dividing gradual increase switching (4) Damping control switching
(5) Torque limit switching (6) Control mode switching

Control output

(1) Positioning complete (In-position) (2)Positional command ON/OFF output

Max. command pulse | Exclusive interface for Photocoupler: 500 kpps
frequency Exclusive interface for line driver : 4 Mpps
- Input pulse signal Differential input. Selectable with parameter. ((1) Positive and Negative direction,
) _Pulse format (2) A and B-phase, (3) Command and direction)
g nput Elgc_:t_ronic gear Process command pulse frequency x electronic gear ratio (inﬂ) as positional command input.
g (Division/Multiplication of Use electronic gear ratio in the range 1/1000 times to 1000 gir%?ezs.
8 command pulse)
% Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
Analog ;l;]oprlcjtue Ltestnnand Individual torque limit for both positive and negative direction is enabled.
nput Torque feed forward input Analog voltage can be used as torque feed forward input.
Instantaneous Speed Observer Available
Damping Control Available
Two-degree-of-freedom control Only available at AST Series
system
c . (1) Selection of internal velocity setup (2) Speed zero clamp (3) Speed command sign input
ontrol input o
(4)Control mode switching
Control output (1) Speed coincidence output (2)Speed command ON/OFF output
Velocity command Speed command input can be provided by means of analog voltage.
Analog input Parameters are used for scale setting and command polarity. (6 V/Rated rotational speed Default)
g input ;O;Stlle Liiecnan Individual torque limit for both positive and negative direction is enabled.
g Torque feed forward input Analog voltage can be used as torque feed forward input.
S | Internal velocity command Switching the internal 8speed is enabled by command input.
3 . Individual setup of acceleration and deceleration is enabled, with 0 s/1000 r/min to 10 s/1000 r/min.
= | Soft-start/down function . ) . o
Sigmoid acceleration/deceleration is also enabled.
Zero-speed clamp 0-clamp of internal velocity command with speed zero clamp input is enabled.
Instantaneous Speed Observer Available
Two-degree-of-freedom control Only available at AST Series
system
5t | Control input (1) Speed zero clamp (2) Torque command sign input (3) Control mode switching
€ | Control output (1) Speed coincidence output (2) Speed in-limit output
o Analog | Torque command Torque command input can be provided by means of analog voltage.
5, input input Parameters are used for scale setting and command polarity. (3 V/rated torque Default)
s Speed limit function Speed limit value with parameter t is enabled.
Control input (1)_De_viation counte_r clear (2) Co_mm_and pulse inhib!tiqn (3) C_ommand dividing gradual increase
switching (4) Damping control switching (5) Torque limit switching
Control output (1) Full-closed positioning complete (2) Positional command ON/OFF output
Max. command pulse | Exclusive interface for Photocoupler: 500 kpps
frequency Exclusive interface for line driver : 4 Mpps
- Input pulse signal Differential input. Selectable with parameter. ((1) Positive and Negative direction, (2) A and
£ Pulse | format B-phase, (3) Command and direction)
% nput EI_ec;t_romc gear Process command pulse frequency x electronic gear ratio 1:07222 as positional command input.
@ (Division/Multiplication of Use electronic gear ratio in the range 1/1000 times to 1000 tirr?es.
aQ command pulse)
§ Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
S _Analog ;I;]oprjtue limit command Individual torque limit for both positive and negative direction is enabled.
nput Torque feed forward input Analog voltage can be used as torque feed forward input.
Setup range of division/ 1/40 tir_nes 10 160 times )
multiplication of feedback scale The ratio of encoder pulse (numerator) to external scale pulse (fien.orr‘unator) can be setto 1to 2%
(numerator) to 1 to 22° (denominator), but should be set to a ratio within the range shown above.
Damping Control Available
The load inertia is identified in real time by the driving state of the motor operating according to the
Auto tuning command given by the controlling device and set up support software “PANATERM”.
g> The gain is set automatically in accordance with the rigidity setting.
g Division of encoder feedback pulse Set up of any value is enabled (encoder feedback pulses count is the max.).
S | Protective Hard error Over-voltage, under-voltage, over-speed, over-load, over-heat, over-current and encoder error etc.
function Soft error Excess position deviation, command pulse division error, EEPROM error etc.

Traceability of alarm data

The alarm data history can be referred to.

* Il - Only available on A5 series.
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2.

Driver

Before Using

the Products SpeCificationS (Only for position control type)

. . . 1 00
Main circuit Single phase, 100 V to 120 V t_lg o; 50 Hz/60 Hz
100V 0
Control circuit Single phase, 100 Vto 120 V :5 °/° 50 Hz/60 Hz
Ato . +10 %
Main | D-frame Single/3-phase, 200 V to 240 V 159 50 Hz/60 Hz
5 circuit Eto +10 %
2 F-frame 8-phase, 200 V10230V _ ., 50 Hz/60 Hz
g 200V At 10 %
s (0] . + ()
) Control | D-frame Single phase, 200 V to 240 V —15 % 50 Hz/60 Hz
circuit Eto . +10 %
F-frame Single phase, 200 V to 230 V 15 % 50 Hz/60 Hz
Main D to +10 %
circuit | F-frame 3-phase, 380 V to 480 V 15 9% 50 Hz/60 Hz
400 V
Control | _Dto DC24 V = 15 %
circuit | F-frame

Withstand voltage

Primary to earth: withstand 1500 VAC, 1 min, (sensed current: 20 mA) [100 V/200 V]
withstand 1960 VAC, 1 min, (sensed current: 20 mA) [400 V]
* 400 V control circuit is excluded.

temperature

Ambient temperature: 0°C to 55°C (free from freezing)
Storage temperature: —20°C to 65°C (Max. temperature guarantee: 80 °C for 72
hours free from condensation?)

Environment humidity

Both operating and storage : 20 % to 85 %RH or less (free from condensation)

Altitude

Lower than 1000 m

Vibration

5.88 m/s? or less, 10 Hz to 60 Hz (No continuous use at resonance frequency)

Control method

suoneoyoadg oiseg

IGBT PWM Sinusoidal wave drive

Encoder feedback

20-bit (1048576 resolution) incremental encoder, 5-wire serial

Input

General purpose 10 inputs
The function of general-purpose input is selected by parameters.

Control signal
Output

General purpose 6 outputs
The function of general-purpose input is selected by parameters.

Analog signal Output

2 outputs (Analog monitor: 2 output)

Input

2 inputs (Photocoupler input, Line receiver input)
Photocoupler input is compatible with both line driver I/F and open collector I/F.
Line receiver input is compatible with line driver I/F.

Pulse signal

10100UU0D O] |9[BJed

Output

4 outputs ( Line driver: 3 output, open collector: 1 output)

Feed out the encoder feedback pulse (A, B and Z-phase) or feedback scale pulse
(EXA, EXB and EXZ-phase) in line driver. Z-phase and EXZ-phase pulse is also fed
out in open collector.

Communication

function UsSB

Connection with PC etc.

Front panel

(1) 5 keys (2) LED (6-digit) (3) Analog monitor output (2 ch)

Regeneration

A, B-frame: no built-in regenerative resistor (external resistor only)
C to F-frame: Built-in regenerative resistor (external resistor is also enabled.)

Dynamic brake

A to F-frame: Built-in

Control mode

(1) Position control (2) Internal velocity control (3) Position/ Internal velocity control

*1 The specification out of Japan.
*2 Air containing water vapor will become saturated with water vapor as the temperature falls,

causing dew.

Related page -<3| -« P.1-30 “Installation of Driver” - P.1-34 “Installation of Motor”

(o (T[T Only for position control type is provided A-Frame to F-frame.
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2. Driver

Specifications (Only for position control type)

uonoung

Control input

) Servo-ON input (2) Alarm clear input (3) Gain switching input
) Positive direction over-travel inhibition input

) Negative direction over-travel inhibition input

) Forced alarm input (7) Inertia ratio switching input

(1
(4
(5
(6

Control output

(1) Servo-Alarm output (2) Servo-Ready output (3) External brake release signal
(4) Speed arrival output (5) Torque in-limit signal output

(6) Zero-speed detection output signal (7) Alarm output

(8) Alarm attribute output (9) Servo on status output*

Max. command
pulse frequency

Exclusive interface for Photocoupler: 500 kpps
Exclusive interface for line driver : 4 Mpps

.
2 Inbut oulse sianal Differential input
Z fo?ma? 9 ((1) Positive and Negative direction, (2) A and B-phase, (3) Command and
> direction)
8 Pulse
% input Electronic gear B
= (Division/ Process command pulse frequency x electronic gear ratio (W) as positional
Multiplication of command input. Use electronic gear ratio in the range 1/1000 times to 1000 times.
command pulse)
Smoothing filter Primary delay filter or FIR type filter is adaptable to the command input
Instantaneous Speed Available
Observer
Damping Control Available
(TR DO ER eI Only available at A5T Series
control system
Control input (1) Selection of internal velocity setup (2) Speed zero clamp
Control output Speed arrival
g Internal velocity command Switching the internal 8speed is enabled by command input.
5
°<—’ Soft-start/down function Individual setup of acceleration and deceleration is enabled, with 0 s/1000 r/min to
g 10 s/1000 r/min. Sigmoid acceleration/deceleration is also enabled.
o}
E Zero-speed clamp 0-clamp of internal velocity command with speed zero clamp input is enabled.
3
3 |Instantaneous Speed Available
Observer
Two-degree-of-freedom Only available at A5I Series
control system
The load inertia is identified in real time by the driving state of the motor operating
Auto tunin according to the command given by the controlling device and set up support
9 software “PANATERM”.
The gain is set automatically in accordance with the rigidity setting.
§ El:\lllsse:on of encoder feedback Set up of any value is enabled (encoder pulses count is the max.).
3
S Hard error Over-voltage, under-voltage, over-speed, over-load,
Protective over-heat, over-current and encoder error etc.
function
Soft error Excess position deviation, command pulse division error, EEPROM error etc.

Traceability of alarm data

The alarm data history can be referred to.

* I - Only available on A5 series.




2. Driver

1 Before Using
the Products

Block Diagram

3 = A Y
'
L Fuse X T & 1 'ty
O—D—E + 2 H v
L2 = fred ’ I M
i I
L3 s : * % % b w /\
Voltage ! A
detection: N [R— l
Q@
z%z"' ﬂs 2VV Gate drive
De/DC PS for gate drive
PS for RE
—
Front panel S :
equence control
[Eegsag ?
Display -
operation Parameter contr0‘<—>| EEPROM
control )
Pulse train Division/ [+ Deviation Position Position Spoed
mmand itiplicati counter deviation amp. pee
4 L deviation
Analog AD 1 External . amp. . Current PWM
conactty - : : . Speed control circuit
-bi nternal spee Speed Torque
Coi::)rS: |:> command Inl;eronal detection
Control X6
output <::| Encoder signal |_A_|
processing
limit |_,
Pusle Division
output rocessin ,—l XS!
Feedback scale signal
processing limit
T
 —

Feedback scale unit

P E -:I- 10 A
:
| o__Fuse x X T e . 5 Cl
L2 Ef_r N z 4 N
L3, : x ¥ % T esisr E : A
4+ B X T A

Fan (D-frame only) I I
Fuse
Lic _:._,_ T =Y
!
LoG Z{Z DC/DC PS for gate drive
PS for RE
B1
Bo
B
—
Front panel Sequence control
| [BEAEAE Dieo
isplay ]
OE® operatioln Parameter comro||<—>| EEPROM -F’c"l}?c‘ﬂi}’e
control )

Pulse train Division/ |+ Deviation Position Position Speed
tiplication | counter deviation amp. de\l/)izﬁ | Velocity
trlxualqg oD 1 External 5 amp. o] TOrque Current PWM
commandl Speed limit control circuit
16-bit Internal speed| Speed Torc
|_)o 4 que
Cf:zgf:" — command _[7i 20 detection
Control
output <::| Encoder signal
Pusle Division
output rocessin F——
Fi scale signal
processing limit
|

Feedback scale unit

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.
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2. Driver

Block Diagram

P H Y
T
Fuse x & % . 4
Lio— T F— [ ! + ' v
: = 1} il M
--l-J
L3 Frs : * % % Resistor , w /
Voltage N
detection N i— l
Fan Gate drive @9
LG Fuse 2V I I
 |pcoo =8 Y
PS for gate drive
L2c PS for RE
B1
—
Front panel Sequence control
EEEEEE e
isplay
®Ee® operaticlpn Parameter control|<—>| EEPROM
ntre
)
Pulse train Division/ |+ Deviation Position Position
itiplication | counter deviation amp.
Analog External °
veloci(g AD | Kspeed °
comman L1 pee
16-bit Internal speed| Speed Torque
Ccm:’rgl ::: command Inlierunal detection
Control X6
output <::I Encoder signal [
p g
L it |
Pusle Division XJ
output rocessin ,—l =
Feedback scale signal
processing limit
T
—

Feedback scale unit

P — T
Fuse x ¥ 7 H .
L1o—1(F o-F- N
L2 | 'Resistor ' '
L3o—1 LI-2 oA
Fuse r r T ' '
N ' !
Voltage e
. detection Fan Gate drive
use
L1C + 12V
pemc[—= 5 Y -
PS for gate drive
L2C PS for RE
B1
Bo
B
1 .
) | Front panel [ |
control!
EEEEET e
isplay T
®EI® (ﬂmn&‘on—lﬁl%mmeter control|<—>| EEPROM
)

Speed

deviation
amp.

I%?que

Encoder signal

afety funci
signal
Pulse train Division/ |+ Deviation Position Position
itiplication | counter deviation amp.
ATalgtg AD 1 External
velocil g
command - Speed
Control 16-bit Internal speed| Speed
oig prgt |:> command [T 7 o detection
Control <::|
output
Pusle Division
output rocessin

PWM
circuit

processing
limit

Feedback scale signal

processing limit

o —

Feedback scale unit

» The figure above shows connections on velocity, position, torque and full-closed mode driver.
Only for position control type is not provided with X2, X3 and X5.



2. Driver

Block Diagram

G-frame (200 V)

P — H u
— 0 T
Fuse T T K ' '
L1 ’ ! 1 a v
L2 ' ! M
L3 £ ' ol
'
use r r r ! H w
N '
Voltage
detection! Fan Gate drive [oDB1 (RE
Fuse oV
Lic + = - .
Z%Z pe/ne PS for gate drive DHe—-bt bB2
L2c PS for RE o 1o o83
DB4
B1 ——
—
Front panel [ 1
control
[Gaaaas 5
isplay i
®E® operaticlrn Parameter control|<—>| EEPROM
ntre
)
signal
Pulse train Division/ [+ Deviation Position Position
command itiplication| =] counter deviation amp.
Analog 1 External ° PWM
oo‘rﬁrlrc\):rl:z AID. { Speed ° control circuit
Gontrol 16-bit Internal speed| Speed Torque
input —> command el I_,deledlon
Control X6
output <::I Encoder signal |_‘
processing
L |
Pusle Division X5|
output rocessin ,—l -
Feedback scale signal
processing limit
T
—

P = ¢
Fuse r r vy N
Lio— v
L 3 M
L3 -
Fuse r r r w
A
N
Voltage
detection: Fan Gate drive [oDB1 (RE
Fuse 12V
e i+ 5V o
Z%Z be/ne PS for gate drive bB2
L2c PS for RE
B1
—
Front panel [ 1
control
[Gaaaas 5
isplay ;
®Ee® operaticlrn Parameter control|<—>| EEPROM
ntr
)
signal
Pulse train Division/ [+ Deviation Position Position
command itiplication [ counter deviation amp.
Analog 1 External °
locit, ' ©
command L AD | Speed control
Control 16-bit Internal speed| Speed Torque
input — command _[inernal I_,de(edlon
Control X6
ot <= Encoder signal |—‘
p 'g
L imit |
Pusle Division X5|
output rocessin ,—l ,_l
Feedback scale signal
processing limit
—

Feedback scale unit

Only for position control type is not provided with X2, X3 and X5.

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.
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2. Driver

Block Diagram

P u
L Fuse x T K ZL
b + v
T L
L SJ'F?se ' X T 7 Resistor w /
Voltage
detection s
o o @
Fuse
24V +12V i
+ |ocmoc Y ) Gate drive
ov PS for gate drive
PS for RE
B1
E Bo
B
—
Front panel Sequence control
| EEEEEE e
isplay
| ®ee0 operati(?n Parameter conlrol|<—>| EEPROM
X1j ntr
Cuss F
X2|
Serial
X3
X4|
Alarrr}
signal
Pulse train Division/ [+ Deviation Position Position
itiplicati counter deviation amp.
Analog External °
e ] -
16-bit Internal speed| Speed Torque
Cc;:gg: I::} command_[nigmal detection
Control X6
o < Encoder signal -
P g
limit
Pusle Division XJ
output rocessin ,—l ,_l
Fe scale signal
processing limit
T
—

Feedback scale unit

E-frame (400 V)

P

Fuse
L1
Lo
L3R

Fuse

e

X X T
Voltage
detection! N

L

J-0
Resistor

N1
L

oz D
DC/DC! 5V
PS for gate drive
PS for RE

Front panel Sequence control
EEEEEE] 5
isplay
0ee® operation Parameter control|<—>| EEPROM
@ control )
Pulse train Division/ |+ Deviation Position Position S
command itiplication | counter deviation amp. peed Velocity
Analog External deviation a
velocity AD | 0 amp. o T?rq}:e Curr'enlt
command —'_ Speed imif control
contror 16-bit Internal speed| Speed Torque
oiz p'St ::> command |m>e°ma| detection’
Control X6
output <::' Encoder signal [
processing
limit
Pusle Division XJ
output rocessin ,—| ,_l-
Feedback scale signal
processing limit
T
—

Feedback scale unit

» The figure above shows connections on velocity, position, torque and full-closed mode driver.

Only for position control type is not provided with X2, X3 and X5.

1-18



2. Driver

Block Diagram

F-frame (400 V)

o
@
o
o
=
)
c
&
5
@
=
>
@
o
=
o
=3
c
S
pr3
]

T
Fuse x T & H | 4
Ll e + ’ . Y
L2 = 1 \Resistor ZZ 4 1 1 M
T LH ' 't
LR s P o /\
Voltage N W A
detection’ N [
Fan @D
oav Fuse 12V
+
7 |pcioc=+5V
ov PS for gate drive
PS for RE
———
Front panel Sequence control
[@aaaag S
isplay
®0e® operation Parameter control<—>] EEPROM
control )
Pulse train Division/ |+ Deviation Position Position Speed
tiplication| = =] counter deviation amp. domoee
Arlxak_;tg F External . amp. . PWM
command L= Speed control ] circuit
16-bit Internal speed| Speed Torque
C",Egﬂ" = command 720 detection
Control X6
output <:| Encoder signal |_‘
processing
L |
Pusle Division XJ
output rocessin ,—l ,_l
Feedback scale signal
processing limit
T
—

Feedback scale unit

P — Y
Fuse r r r -
L1o——1 f y v
2 ’ M
L3 n
Fuse ry T r w
J_‘ N
Voltage
detection Fan Gate drive oDB1 @E
Fuse
24v =ayv - b,
DC/be PS for gate drive Bt Bt bB2
ov PS for RE I oBs
DB4
B1 ———
B2
———
Front panel Sequence control
| EEEEEE] e
isplay
| Oe® operation Parameter contro||<—>| EEPROM
X1 control )
USB
X2
Serial
X3
[Safety function]
X4|
Alarm
signal
Pulse train Division/ |+ Deviation Position Position S
tiplication | counter deviation amp. de\‘r)igﬁgn
e w] = g
d Speed control
eomman 16-bit internal speed P Speed Torque
Coiglprgl — command _[nigmal detection
Control X6
output <::| Encoder signal |_‘
processing
L |
Pl:sle( Division X5|
outpu rocessin ,—l ,_l
Feedback scale signal
processing limit
—

Feedback scale unit

Only for position control type is not provided with X2, X3 and X5.
G-frame: Only for position control type is not provided.

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.




2. Driver

Block Diagram

H-frame (400 V)

P Py} b
— T :»—:—
Fuse X T 7 ' '
Lio—F ! 1 B v
2 . M
L 30— H e
Fuse r T 7 ' ' w
'
N = o
Voltage e
detection’ Fan Gate drive J-ODB1 @9
Fuse
12V
24V T ) L
be/be PS for gate drive pB2
ov PS for RE
B1
—
Front panel Sequence control
EEEEEE] _
Display
operation Parameter comro'<—>| EEPROM
X1 control )
USB
X2]
Serial
X3
X4|
Alarm
signal
Pulse train Division/ |+ Deviation Position Position S
command tiplication| counter deviation amp. de“/’;ﬁgn
ATaIg)‘g oD 1 External amp.
velocity ' - °
command —' Speed
Control 16-bit Internal speed| Speed Torque
o = command [ == detection;
Control X6
output <::' Encoder signal |_‘
? processing
L™ imi |
Pusle Division
output rocessini ,—l ,_|X5!
Feedback scale signal
processing limit
T
 —

Feedback scale unit

* The figure above shows connections on velocity, position, torque and full-closed mode driver.
Only for position control type is not provided.
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Before Using 3 MOtOr
the Products | Check of the Model

Contents of Name Plate
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Model Panasonic |y ook 016 i Serial Number
| ACSERVOMOTOR THERMAL CLASS A(UL) B(TV) e_g_) 1304 0001N
Rated input Vo|tage/current 7—\’\11%%%/&’%/'5'\/';85“51\/5 EE)NNE%OT\OCN M‘JN\AS lgg7 J7 T
Leareoourur 005 | 1 odor | Lot number_
e 50 Month of production
Rated output Year of production
R t d f Panasonic Corporation (Lower 2 d|g|tS Of AD yeal’)
r n 'age in China
aled lrequency — Manufacture date
Rated e.g.):20130401
rotational speed Manufacture year TT— Manufacture date
Manufacture month
Model Designation
1t04 5t06‘ 7] 8] 9] o] 112
Type ———— Motor rated output Special specifications
Symbol Specifications Symhol| Output Motor structure P—
Low inertia 5A 50 W Design order
MSMD
(50 W to 750 W) 8; ;88 w Symbol Specifications
High inertia 1 | Standard
MHMD (L200 W'to 750 W) 82 288 w Voltage specifications Connector for encoder
ow inertia | ificati : N/MS3102A20-29P
MSME (50 W 10 5.0 kW) 08 750 W Symhol| Specifications S3102A20-29
. — 09 | 900W 1 [100V C |IP65 motor
MDME | Middle inertia 10 | 1.0 kW 2 [200V 0.9 kW to 5.0 kW
- | (400 W to 15.0 kW) .
, —— 15 | 1.5 kW 4 |400V only selectable
MEME | Middle inertia 20 | 2.0 kW 100/200 V common
= | (1.5 kW to 4.5 kW) Z L
Niddie mort 25 | 25kW (50 W only) —
iddle inertia
MGME (0.9 kW to 6.0 kW) 28 28 :zw Rotary encoder specifications
High inertia ) Specifications
MHME 45 4.5 kW Symbol
=] (1.0 kWto 7.5 kW) 50 | 5.0 kW d Format |Pulse count | Resolution | Wire count
*1 Only for position control type is 60 | 6.0kW G |Incremental |  20-bit 1048576 5-wire
MSME, MDME and MHME: 75 | 7.5kW S .| Absolute 17-bit 131072 | 7-wire
MGME, MFME: 0.9 kW to 4.5 kW : *2 ABE, ABIE series drivers (dedicated for position control) do not support
C5 [15.0 kW the 17-bit absolute specification, only 20-bit incremental type can be
used in combination.
Motor structure
MSMD, MHMD, MSME (750 W[400 V], 1.0 kW to 5.0 kW),
MSME (50 W to 750 W) MDME, MFME, MGME, MHME
Symbol Shaft Holding brake| Oil seal Svmbol Shaft Holding brake| Oil seal
YT Round [ D-cut [Key way|Without| With |Without] With?®| |*'™° | Round|Key way|Without| With |Without| With
A [ ] [ ] [ ] C () [ ] [ ]
B [ ] [ ) [ ] D M) ) M)
C [ ] [ ] [ ] G ® @ (]
D [ ] [ ] [ ) H [ [ [
N [ ] [ ] [ ]
P [ ] [ ) [ ]
Q [ ] [ ] [ ] —
R [ ] [ ) [ ] . . .
S o’ o ° *3 The product with oil seal is a special order product.
T M ° ) *4 Key way with center tap
U o @ ) Products are standard stock items or manufactured
vV o [ o by order. For details, inquire the dealer.]
« For details of specific model, refer to the Dimensions of Supplement.
Related page -<¥| - P.1-23 “Check of the Combination of the Driver and the Motor” + P.7-79 to 7-93 “Dimensions”
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Before Using 3. Motor
the Products | Parts Description

+ MSME 50 W to 750 W

Connector for encoder

Connector for motor
( |£
B
]

Flange

Motor frame Mounting holes (X4)

[with Brake]
Connector for encoder

Connector for brake

—,‘{ Connector for motor
L THh
]
——  Flange
[ I 1F

———— Motor frame Mounting holes (X4)

e.g.) : Low inertia type (MSME series, 50 W)

+ MSME 750 W(400 V), 1.0 kW to 5.0 kW
* MDME 400 W to 15.0 kW

* MFME 1.5 kW to 4.5 kW

+ MGMA 0.9 kW to 6.0 kW

* MHME 1.0 kW to 7.5 kW

Connector for encoder
Connector for motor

Qil seal
q L
Flange
U __
Motor frame Mounting holes (X4)

e.g.) : Middle inertia type (MDME series, 1.0 kW)

For details of specific model, refer to the Dimensions of Supplement. (P.7-79 to 7-93)
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Before Using
the Products

4. Check of the Combination of the Driver and the Motor

Incremental Specifications, 20-bit

This driver is designed to be used in a combination with the motor which are specified by
us. Check the series name of the motor, rated output torque, voltage specifications and
encoder specifications.

N EGERE Do not use in other combinations than those listed below.
Motor Driver
Rated Model of velocity, Model of Only for
:l? w?r Type rotational Model Elftte:t position, torque and position control | Frame
pPly speed P full-closed control type "2 type
Sinl MSMD5AZG1 * 50 W MAD{T1105 MAD{T1105E Adframe
r']’;gsg MSMDO11G1 * | 100 W MADT1107 MADT1107E
F;oo v MSMD021G1 * 200 W MBD<T2110 MBD{T2110E | B-frame
MSMD MSMD041G1 * 400 W MCD<{>T3120 MCD{T3120E | C-frame
| 3000 r/min| MSMD5AZG1 * 50 W
Single/ | oW inertia MSMDO012G1 * | 100 W MADOT1505 MADOTIS0SE | 4 ¢ome
3-phase, MSMD022G1 * 200 W MAD{T1507 MAD{T1507E
200 V MSMD042G1 * 400 W MBD<{T2510 MBD{T2510E | B-frame
MSMD082G1 * 750 W MCD<>T3520 MCD<{>T3520E | C-frame
Sinal MSME5AZG1 * 50 W MADT1105 MAD{T1105E Aframe
k'}';%: MSMEO11G1 * | 100 W MAD{T1107 MADCT1107E
aoo v MSME021G1 * 200 W MBD<>T2110 MBD<{T2110E | B-frame
MSME041G1 * 400 W MCD<{T3120 MCD<{>T3120E | C-frame
MSME5AZG1 * 50 W
MSMED12G1 100 W MADT1505 MAD<T1505E Adframe
Single/ MSME022G1 * 200 W MAD{T1507 MAD{T1507E
3-phase, MSMEO042G1 * 400 W MBD<{T2510 MBD<{>T2510E | B-frame
200 V MSMEO082G1 * 750 W MCD<{>T3520 MCD<{>T3520E | C-frame
MSME102G[]* | 1.0 kW
MSME 2000 i, | MSMET 5G] * | 15 KW MDD<>T5540 MDD<{>T5540E | D-frame
Low inertia MSME202GL ] * | 2.0 kW MED<T7364 MED{T7364E | E-frame
3-phase, MSME302GL ] * | 3.0 kW MFD<>TA390 MFD<>TA390E
200V MSME402G[ ] * 4.0 kW F-frame
MSMES02GL T+ T 5.0 KW MFD{TB3A2 MFDTB3A2E
MSME084G1 * 750 W MDD<{>T2412 MDD<{>T2412E
MSME104G[]* | 1.0 kW MDD<T3420 MDD<{>T3420E | D-frame
3-oh MSME154G[]* | 1.5 kW MDD<{>T3420 MDD<>T3420E
4p05"f/e’ MSME204GL[] * | 2.0 kW MED{T4430 MED{T4430E | E-frame
MSMES304GL ] * | 3.0 kW MFD<{>T5440 MFDT5440E
MSME404G[ ] * 4.0 kKW F-frame
MSMES04GL]* | 5.0 kW MFDOTA464 MFDTA464E
Single/ MDME102G[ ] * | 1.0 kW MDD<>T3530 MDD<>T3530E D-frame
3-phase, 200 V MDME152G[] * | 1.5 kW MDD<{>T5540 MDD<{>T5540E
2000 r/min MDME202G[ ] * | 2.0 kW MED{T7364 MED{T7364E | E-frame
MDME302G[ ] * | 3.0 kW MFD<TA390 MFD{TA390E
MDME402G[ ] * | 4.0 kW F-frame
3-2p(;1§f/e, MDMES02GL]* | 5.0 kW MFD{TB3A2 MFDTB3A2E
MDME752G1 * | 7.5 kW MGD{TC3B4 G-frame
1500 r/min | MDMEC12G1 * | 11.0 kW -
VMDMEC52G1 * 1150 KW MHD>TC3B4 H-frame
MDME MDME044G1 * 400 W
Middle inertia MDMEO064G1 * | 600 W MDDT2407 MDDOT2407E D-frame
MDME104G[]* | 1.0 kW MDD{>T2412 MDD<>T2412E
2000 r/min MDME154G[] * | 1.5 kW MDD<>T3420 MDD<>T3420E
3-oh MDME204G[ ] * | 2.0 kW MED{>T4430 MED<{T4430E | E-frame
4pooaf/e’ MDME304GL] * | 3.0 kW MFD{T5440 MFD{T5440E
MDME404G[ ] * | 4.0 kW F-frame
MDMES04GL = | 5.0 KW MFDTA464 MFDTA464E
MDME754G1 * | 7.5 kW MGD<TB4A2 G-frame
1500 r/min | MDMEC14G1 * | 11.0 kW —
MDMECS4GT* (150 KW MHDTB4A2 H-frame

*1 Suffix of "[1" in the applicable motor model represents design order.

Suffix of " * " in the applicable motor model represents the motor structure.
*2 & : Drivers series  K: A5I series H: A5 series
*3 1 Drivers series  K: A5SIE seriesH: A5E series
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l 4. Check of the Combination of the Driver and the Motor

Incremental Specifications, 20-bit

Motor Driver
Rated Model of velocity, Model of Only for
Powcir Type rotational Model ::tte:t position, torque and position control | Frame
supply speed PUL | full-closed control type "2 type
Single/
3-phase, MFME152G1 * | 1.5 kW MDD T5540 MDD<{T5540E | D-frame
200 V
3-phase, MFME | MFME252G1 * | 25 kW MED{>T7364 MED{T7364E | E-frame
200V | Middile inertia | 200 /Min TMFME452G1 * | 4.5 kW MFDOTB3A2 MFD{OTB3A2E | F-frame
o MFME154G1 * | 1.5 kW MDD T3420 MDD{T3420E | D-frame
Sfoﬁ/e’ MFME254G1 * | 2.5 kW MED{T4430 MED{T4430E | E-frame
MFME454G1 * | 4.5 kW MFD{TA464 MFD{TA464E | F-frame
Single/
3-phase, MGME092GL] * | 0.9 kW MDD{T5540 MDD{T5540E | D-frame
200 V
MGME202GL] * | 2.0 kW MFD{TA390 MFD{TA390E
3-phase, MGME302G[_] * 3.0 kW F-frame
200 V MGME | MGME452G1+ [ 45kW MFDOTB3A2 MFDOTB3AE
Middle inertia | 1090 "MN T MGMES02G1 * | 6.0 kW MGD{TC3B4 - G-frame
MGMEO094GL] * | 0.9 kW MDD{T3420 MDD{T3420E | D-frame
3.phase MGME204GL] * | 2.0 kW MFD{T5440 MFD{T5440E
) ’ MGME304G[] * | 3.0 kW F-frame
400 V MGME454GT+ T 45 W MFD{TA464 MFD{TA464E
MGME604G1 * | 6.0 KW MGD{TB4A2 — G-frame
Single MHMDO021G1 * | 200 W MBDT2110 MBD{T2110E | B-frame
F;'(‘)%S\e}’ MHMD MHMDO41G1 * | 400 W MCD<{T3120 MCD{OT3120E | C-frame
Single/ | High inertia | 200 "M ™ MHMD022G1 * | 200 W MAD{T1507 MADOT1507E | A-frame
3-phase, MHMDO042G1 * | 400 W MBD{>T2510 MBD{T2510E | B-frame
200 V MHMDO082G1 * | 750 W MCD{T3520 MCD{T3520E | C-frame
Single/ MHME102GL] * | 1.0 kW MDD<>T3530 MDD<>T3530E
3 phase, MHME152G(]* | 1.5kW |  MDD{T5540 MDDOTs540E | D ame
2000 r/min | MHAME202GL]* | 2.0 kW MED{T7364 MED{T7364E | E-frame
3.phase MHME302G[] * | 3.0 kW MFD{TA390 MFD{TA390E
. : MHME402G[ ] * | 4.0 kW F-frame
200 V
00 - MHMES0SGE = T 2.0 kW MFDOTB3A2 MFD{OTB3A2E
MPME 9500 /min | MAME752G1 * | 7.5 kW MGD{TC3B4 - G-frame
High inertia MHMET04GL1 * | 1.0 kW MDD{>T2412 MDDOT2412E |
MHME154G[ ] * | 1.5 kW MDD<{>T3420 MDD<{>T3420E
- 2000 r/min |- MHME204GLT | 2.0 kW MED{>T4430 MED{>T4430E | E-frame
fooafle’ MHME304GL] * | 3.0 kW MFD{T5440 MFD{>T5440E
MHME404G[] * | 4.0 kW F-frame
MHMES04GLT* | 5.0 KW MFDOTA464 MFD{TA464E
1500 r/min MHME754G1 * 7.5 kW MGD{TB4A2 — G-frame

*1 Suffix of “[1" in the applicable motor model represents design order.

Suffix of “ * “in the applicable motor model represents the motor structure.
*2 & Drivers series  K: A5I series H: A5 series
*3 <> : Drivers series K: A5IE seriesH: A5E series
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Before Using
the Products

4. Check of the Combination of the Driver and the Motor

Absolute Specifications, 17-bit

This driver is designed to be used in a combination with the motor which are specified by
us. Check the series name of the motor, rated output torque, voltage specifications and
encoder specifications.
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*2 1 Drivers series  K: A5I series H: A5 series

*1 Suffix of "[1" in the applicable motor model represents design order.

Suffix of " * " in the applicable motor model represents the motor structure.

+ Default of the driver is set for the incremental encoder specifications.
When you use in absolute, make the following operations.
a) Install a battery for absolute encoder.
b) Switch the parameter Pr0.15 (Absolute encoder setup) from "1 (default)" to "0".
+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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N ECERE Do not use in other combinations than those listed below.
Motor Driver
. Model of velocity,
:lfr"’:ﬁ; Type Ratedsggza(}lonal Model *! (?uatt:l?t position, torque a‘:'ld . Frame
full-closed control type "
MSMD5AZS1 * 50 W MAD{T1105 Adrame
Single phase, MSMDO11S1 * 100 W MADT1107
100 V MSMD021S1 * 200 W MBD<{>T2110 B-frame L
MSMD MgMDO41§1 o 400 W MCD{T3120 C-frame
. . 3000 r/min MSMD5AZS1 * 50 W
Single/ Low inertia MSMD012S1 * 100 W MADOT1505 A-frame
3-phase, MSMD022S1 * 200 W MADT1507
200V MSMD042S1 * 400 W MBD<{T2510 B-frame
MSMDO082S1 * 750 W MCD<{T3520 C-frame
MSME5AZS1 * 50 W MAD{T1105 Adframe
Single phase, MSMEO011S1 * 100 W MAD<{T1107
100 V MSME021S1 * 200 W MBD<{>T2110 B-frame
MSMEO041S1 * 400 W MCD<{>T3120 C-frame —
MSMES5AZS1 * 50 W
MSMEOQ12S1 * 100 W MADOT1505 A-frame
Single/ MSME022S1 * 200 W MAD{T1507
3-phase, MSME042S1 * 400 W MBD<{T2510 B-frame
200V MSMEO082S1 * 750 W MCD<{>T3520 C-frame
MSME102S[] * 1.0 kW
MSME 4000 /i MSME152S[]* | 1.5 kW MDDOT5540 D-frame
Low inertia MSME202S[] * 2.0 kW MED<T7364 E-frame
3-phase, MSME302S[] * 3.0 kW MFD<TA390
200 V MSME402S[ ] * 4.0 kW F-frame ——
MSME502S[ ] * 5.0 kW MFDOTB3A
MSMEO084S1 * 750 W MDD<{>T2412
MSME104S[] * 1.0 kKW MDD<{>T3420 D-frame
MSME154S8[] * 1.5 kW MDD<{>T3420
Sfoh:f/e' MSME204S[] * 2.0 kW MED<{>T4430 E-frame
MSME304S[ ] * 3.0 kW MFD{T5440
MSME404S[ ] * 4.0 kW F-frame
MSME504S[] * 5.0 kW MFDOTA464
Single/3-phase, MDME102S[] * 1.0 kW MDD<>T3530 D-frame
200 V MDME152S[] * 1.5 kW MDD{T5540 .
2000 H/min MDME202S[ ] * 2.0 kW MED{T7364 E-frame
MDME mgmgsoz:g * 3.0 m MFD<>TA390 y
. . . 402 * 4.0 -frame
Bépoh;sle, Middle inertia MDME502SL] * 5.0 kW MFD{TB3A2
MDME752S1 * 7.5 kW MGD{TC3B4 G-frame
1500 r/min MDMEC12S1 * 11.0 kW
VMDMECE2S1 * 150 KW MHD{TC3B4 H-frame



4. Check of the Combination of the Driver and the Motor

Absolute Specifications, 17-bit

Motor Driver
. Model of velocity,
PowTr Type AL rotaglonal Model :‘ftte:t position, torque and Frame
supply Shes PUt | full-closed control type *2
MDMEO044S1 * 400 W
MDMEO064S1 * 600 W MDD T2407 D-frame
MDME104S[] * 1.0 kW MDDT2412
2000 r/min MDME154S[] * 1.5 kW MDD{>T3420
3-0h MDME MDME204S[] * 2.0 kW MED{T4430 E-frame
;po(;"‘f/e’ Middle iner MDME304S[]* | 3.0 kW MFD{T5440
ladle inertia MDME404S[] * | 4.0 kW MFDOTA464 F-frame
MDME504S[] * 5.0 kW
MDME754S1 * 7.5 kW MGD{OTB4A2 G-frame
1500 r/min MDMEC14S1 * 11.0 kW
MDMECB4S1 * | 15.0 kW MHDOTBAA2 Hrame
S'”Q'%%Q/hase’ MFME152S1 * 1.5 kW MDD{T5540 D-frame
3-phase, MEME MFME25251 * 2.5 kW MED<T7364 E-frame
200 V o 2000 r/min MFME452S1 * 4.5 kW MFD{TB3A2 F-frame
aon Middle inertia MFEME15451 * 1.5 KW MDD<>T3420 D-frame
'4p0(§"f/e’ MFME25431 * 2.5 kW MED{T4430 E-frame
MFME454S1 * 4.5 kW MFDTA464 F-frame
S'”g'%%' Q/hase' MGME092S[]* | 0.9 kW MDD T5540 D-frame
MGME202S[ ] * 2.0 kW MFD<TA390
3-phase, MGME302S[ ] * 3.0 kW F-frame
200 V GME MGME452S1 * | 4.5 kW MFDOTB3A2
Middle inerti 1000 r/min MGMEB02S1 * 6.0 kW MGD{TC3B4 G-frame
iddle inertia MGME094S[ ] * | 0.9 kW MDD T3420 D-frame
3.phase MGME204S[] * 2.0 kW MFD{T5440
) ’ MGME304S[] * 3.0 kW F-frame
400v MGME454S1 * 4.5 kW MFDOTA464
MGMEB04S1 * 6.0 KW MGD{TB4A2 G-frame
Single phase, MHMDO02181 * 200 W MBD<T2110 B-frame
100 V MHMD MHMDO041S1 * 400 W MCD<{T3120 C-frame
Sinle/3-oh Hioh inerti 3000 r/min MHMD022S1 * 200 W MAD{T1507 A-frame
Ing goo_ Q/ ase, Igh inertia MHMDO042S1 * 400 W MBD{T2510 B-frame
MHMDO082S1 * 750 W MCD<{T3520 C-frame
Single/3-phase, MHME102S[] * 1.0 kW MDD<{>T3530 D-frame
200 V MHME152S[] * 1.5 kW MDD<T5540
2000 1/min MHME202S[] * 2.0 kW MEDT7364 E-frame
3.phase MHME302S[] * 3.0 kW MFD{TA390
- , MHME402S[] * 4.0 kW F-frame
200V MHMES502S[] * 5.0 kW MFDOTB3A2
MHME 1500 r/min MHME752S1 * 7.5 kW MGD<{>TC3B4 G-frame
High inertia MHME104S[] * 1.0 kW MDD<{>T2412 Dframe
MHME154S[] * 1.5 kW MDD<{T3420
. MHME204S[] * 2.0 kW MEDT4430 E-frame
3'4%‘0339’ 2000 r/min MHME304S[] * | 3.0 kW MFD{T5440
MHME4048S[ ] * 4.0 kW F-frame
MHME504S[] * 5.0 kW MFDOTA464
1500 r/min MHME754S1 * 7.5 kW MGD<TB4A2 G-frame
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*2 > : Drivers series

*1 Suffix of “[1” in the applicable motor model represents design order.

Suffix of “ * “ in the applicable motor model represents the motor structure.

K: A5I series H: A5 series

* Default of the driver is set for the incremental encoder specifications.
When you use in absolute, make the following operations.
a) Install a battery for absolute encoder.
b) Switch the parameter Pr0.15 (Absolute encoder setup) from “1 (default)” to “0”.
+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.




Before Using | = Check of the Combination of the Driver and the Motor
the Products | Special Order Product

A5I drivers can be used in combination with Special Order Products.
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ftod Sto 6‘ 2 f 1 1L Special specifications
Type —M— Motor rated MSMJ. MHMJ
TP output ’
Symbol| Specifications P Special specifications
MsmJ | Low inertia Symbal) Qutput MSME, MDME, MGME, MHME
(200 W to 750 W) 02 200 W l ’ ’
—— 04 | 200 W M: Special Order Product —
MSME | (0 kiW'to 5.0 kw)| |08 | 750 W
( . . 0 — ) 09 | 900 W Motor structure
MDME Middle inertia
(1.0 kWto 5.0 kwW)| | 10 | 1.0 kW Desi d
ddle inerti 15 | 1.5 kW gn order
MGME ?S'%dll(‘wqgrg% kwy| [20 [ 2.0kw Symbol Specifications
T 30 | 3.0 kW C | 1P65 motor (MSME, MDME, MGME, MHME)
MHMJ ?ggg“\?v'{‘gggo w) | (20 [ 40kw 1| 1P65 motor (MSMJ, MHMJ)
— - 50 | 5.0 kW
MHME H'%hk'\r/‘ﬂgaS 0 kW) Rotary encoder specifications
Symbol Specifications —
Voltage specifications J Format |Pulse count | Resolution | Wire count
Symhol| Specifications G _|Incremental 20-bit 1048576 5-wire
P 200 V S* | Absolute 17-bit 131072 7-wire

* S: can be used in incremental.

Motor structure

MSMJ, MHMJ MSME, MDME, MGME, MHME

Symbol Shaft Holding brake| Oil seal Symbol Shaft Holding brake| Oil seal

Y0 Round | <%ea%. IWithout| With |Without| With VMO0 2 ound| Key-way| Without| With |Without] With
Al @ ) [ J C [ [ ] —
B [ ) ] ° D o [ o
Cc [ ] [ ] [ ] G ) ) o
D [ ] [ ] [ ] H [ [ [
S [ ) [ ] [ )
T [ ] [ ] [ )
U [ ] [ ] [ ]
Vv [ ) [ ] [ ]

Please avoid the motor, or equipment containing the motor to be distributed to Japan,
or other regions through Japan.

* Motors displayed at P.1-27 to P.1-28 are Special Order Products. Please contact us for more
information.
- Connectors and cables of MSMJ is same as MSMD.
« Connectors and cables of MHMJ is same as MHMD.

Related page % - P.7-55 to P.7-72 "Motor characteristics (S-T characteristics)", P.7-79 to P.7-93 "Dimensions"
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4. Check of the Combination of the Driver and the Motor

Special Order Product

Conbination of the Driver and the Motor

Motor Driver
Power Rated Rated Model of velocity, Model of Only for
suppl Type rotational Model output position, torque and position control | Frame
PRl speed P full-closed control type type
MSMJ022[ J1* 200 W MADKT1507 MADKT1507E | A-frame
Single Lovv?x‘:tia 3000 r/min| MSMJ042[]1* 400 W MBDKT2510 MBDKT2510E | B-frame
;fgﬁzz; MSMJos2[ 1+ | 750 W MCDKT3520 MCDKT3520E | C-frame
200V MSME102[JC*M | 1.0 kW MDDKT5540 MDDKT5540E Dt
-frame
MSME152[JC*M | 1.5 kW MDDKT5540 MDDKT5540E
MSME 3000 r/mi MSME202[JC*M | 2.0 kW MEDKT7364 MEDKT7364E E-frame
. . r/min
3-phase | Low inertia MSME302[JC*M | 3.0 kW MFDKTA390 MFDKTA390E
200 V MSME402[JC*M | 4.0 kW MFDKTB3A2 MFDKTB3A2E F-frame
MSMES502[JC*M | 5.0 kW MFDKTB3A2 MFDKTB3A2E
Single MDME102[JC*M | 1.0 kW MDDKT3530 MDDKT3530E
phase/
D-frame
3-phase MDME152[JC*M | 1.5 kW MDDKT5540 MDDKT5540E
200V MDME
Middle inertia 2000 r/min| MDME202[JC*M | 2.0 kW MEDKT7364 MEDKT7364E | E-frame
3-phase MDME302[JC*M | 3.0 kW MFDKTA390 MFDKTA390E
200V MDME402[JC*M | 4.0 kW MFDKTB3A2 MFDKTB3A2E | F-frame
MDME502[JC*M | 5.0 kW MFDKTB3A2 MFDKTB3A2E
Single
phase/
MGMEO092[JC*M | 0.9 kW MDDKT5540 MDDKT5540E | D-frame
Fphase MGME 1000 r/min
200 V High inertia
3-phase MGME202[JC*M | 2.0 kW MFDKTA390 MFDKTA390E Ep
-frame
200 V MGME302[]JC*M | 3.0 kW MFDKTB3A2 MFDKTB3A2E
MHMJ022[]1* 200 W MADKT1507 MADKT1507E | A-frame
Single Higf}"i'r':gtia 3000 r/min| MHMJ042[]1* 400 W MBDKT2510 MBDKT2510E | B-frame
spfgﬁzié MHMJog2J1* | 750 W MCDKT3520 MCDKT3520E | C-frame
200 V MHME102[JC*M | 1.0 kW MDDKT3530 MDDKT3530E Dt
-Trame
MHME152[JC*M | 1.5 kW MDDKT5540 MDDKT5540E
MHME 2000 r/mi MHME202[IC*M | 2.0 kW MEDKT7364 MEDKT7364E | E-frame
. . . r/min
3-phase | High inertia MHME302[JC*M | 3.0 kW MFDKTA390 MFDKTA390E
200V MHME402[IC*M | 4.0 kW MFDKTB3A2 MFDKTB3A2E | F-frame
MHME502[IC*M | 5.0 kW MFDKTB3A2 MFDKTB3A2E
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4. Check of the Combination of the Driver and the Motor

Junction cable for motor

Before Using
the Products

Encoder cable

Note)1 “**” represents the cable length. Note)2 Design order: C (0.9 kW to 5.0 kW (MGME: to 3.0 kW)) Note)3 Design order: 1
Note)4 When you use a 17-bit absolute encoder as an incremental encoder, please use the encoder cable MFECAO**0EAD.

Motor cable/ Brake cable

Note)1 “** ” represents the cable length.

Caution -*

Related page -<¥| - For other cable, connector and connector kit, refer to P.7-100 “Options”

in option.

* Motor cable (for MHME 7.5 kW, MGME 6.0 kW, MDME 7.5 kW to 15.0 kW) is not prepared
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Motor series Incremental Specifications, 20-bitN°*®'| Absolute Specifications, 17-bit Nt I;zt;l
MSMD 50 W to 750 W MFECAO ** OEAM MFECAO ** QEAE ne* 7-98
MFECAO ** OMJD MFECAO ** OMJE
(Highly bendable type, Direction of motor shaft) (Highly bendable type, Direction of motor shaft)
MFECAO ** OMKD MFECAO ** OMKE
MSME 50W (Highly bendable type, Opposite direction of motor shaft) (Highly bendable type, Opposite direction of motor shaft) 7-98
to 750 W (200 V) MFECAOQ ** 0TJD MFECAO ** 0TJE 7-99
(Standard bendable type, Direction of motor shaft) (Standard bendable type, Direction of motor shaft)
MFECAOQ ** QTKD MFECAO ** 0TKE
(Standard bendable type, Opposite direction of motor shaft) | (Standard bendable type, Opposite direction of motor shaft)
MSME 750 W (400 V), MFECAO ** QESD nete)? MFECAO ** QESE o2
1.0 KW to 5.0 kW MFECAO ** QETD n©3 MFECAO ** QETE no3 E—
MFECAO ** QESD neote)? MFECAO ** QESE"®?2
MDME 400 Wto 15.0 kW MFECAQ ** QETD "3 MFEGCAQ ** OETE ™ 7.99
MFME 1.5 kW to 4.5 kW MFECAO ** QETD MFECAO ** OETE to
MFECAO ** QESD nete)? MFECAO ** QESE o2
MGME 0.9 kW10 6.0 kW MFECAQ ** OETD " MFECAQ ** OETE "® 7-100
MHMD 200 W to 750 W MFECAO ** OEAM MFECAO ** QEAE me*
MFECAO ** QESD nete)? MFECAO ** QESE o2
MHME 1.0kWto 7.5 kW MFECAQ ** OETD " MFECAQ ** OETE "%

. Motor cable Nt Detail
Motor ser : : Brak lg Note)t
otor series without Brake with Brake ake cable page
MSMD 50 W to 750 W MFMCAO ** OEED — MFMCBO ** 0GET ;:1825
MFMCAO ** ONJD MFMCBO ** OPJT
( Highly bendable type, ) ( Highly bendable type,
Direction of motor shaft, Direction of motor shaft,
MFMCAO ** ONKD MFMCBO ** OPKT —
Highly bendable type, ) Highly bendable type, ) 7-101
Opposite direction of motor shaft _ Opposite direction of motor shaft
MSME 50 Wto 750 W MFMCAO ** ORJD MFMCBO ** 0SJT | 7-106
Standard bendable type,) Standard bendable type,
Direction of motor shaft Direction of motor shaft
MFMCAO ** ORKD MFMCBO ** 0SKT
Standard bendable type, ) Standard bendable type, )
Opposite direction of motor shaft Opposite direction of motor shaft
MSME 1.0 kW to 2.0 kW (200 V) - MFMCAOQ ** 2FCD
MSME 750 W to 2.0 kW (400 V) MFMCDO ** 2ECD MFMCEOQ ** 2FCD —
MSME 3.0 kW to 5.0 kW MFMCAOQ ** 3ECT MFMCAO ** 3FCT
MDME 1.0 kW to 2.0 kW (200 V) N MFMCAO ** 2FCD —
MDME 400 W to 2.0 kW (400 V) MFMCDo =+ 2ECD MFMCEO ** 2FCD —
MDME 3.0 kW to 5.0 kW MFMCAOQ ** 3ECT MFMCAO ** 3FCT
MFME 1.5kW (200 V) MFMCAOQ ** 2ECD MFMCAO ** 2FCD
MFME 1.5 kW (400 V) s s 7.102
MEME 2.5 kW MFMCFO ** 2ECD MFMCEO ** 2FCD — o
MFME 4.5 kW MFMCDO ** 3ECT MFMCAOQ ** 3FCT 2106
R -
MGME 0.9 kW (200 V) MEMCDO ** 2ECD MFMCAO ** 2FCD
MGME 0.9 kW (400 V) MFMCEQ ** 2FCD —
MGME 2.0 kW to 4.5 kW MFMCAO ** 3ECT MFMCAO ** 3FCT
MHMD 200 W to 750 W MFMCAO ** OEED — MFMCBO ** 0GET S
%
MHME 1.0 kW, 1.5 kW (200 V) MEMCDO0 ** 2ECD MFMCAQ ** 2FCD
MHME 1.0 kW, 1.5 kW (400 V) MEMCEQ ** 2FCD .
MHME 2.0 kW MFMCEQ ** 2ECD
MHME 3.0 kW to 5.0 kW MFMCAOQ ** 3ECT MFMCAOQ ** 3FCT



1 Before using | 2- INStallation
the Products | Driver

Install the driver properly to avoid a breakdown or an accident.

Installation Place

1) Install the driver in a control panel enclosed in noncombustible material and placed in-
door where the product is not subjected to rain or direct sunlight. The products are not
waterproof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul-
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas.

) Where the motor is free from grinding oil, oil mist, iron powder or chips.

) Well-ventilated and low humidity and dust-free place.

) Vibration-free place.

) Do not use benzine, thinner, alcohol, acidic cleaner and alkaline cleaner because they can
discolor or damage the exterior case.

3
4
5
6

Environmental Conditions

ltem Conditions
Ambient temperature | 0 °C to 55 °C™ (free from freezing)
Ambient humidity 20 % to 85 % RH (free from condensation)

—20°Cto65°C

(Max. temperature guarantee: 80 “C for 72 hours free from condensation™)
Storage humidity 20 % to 85 % RH (free from condensation™)

Lower than 5.88 m/s2 (0.6 G), 10 Hz to 60 Hz

(Do not continuously use the driver for along time at the resonance point.)
Altitude Lower than 1000 m

*1 50 °C for position control only type.

*2 Extreme temperatures are permissible only for short period such as during transportation.
*3 Air containing water vapor will become saturated with water vapor as the temperature falls, causing dew.

Storage temperature™

Vibration

1) Rack-mount type. Install in vertical position, and reserve enough space around the
servo driver for ventilation.

2) Base mount (rear mount) is standard for A/B/C/D-frame driver.

3) To change the mounting surface of A/B/C/D-frame driver, use the optional mounting brack-
et. For choosing the correct optional mounting bracket, refer to P.7-119 “Mounting Bracket”.

4) In consideration of strength of the screws and the material of the mounting base, se-
lect appropriate fastening torque for the product mounting screws, so that the screws
will not be loosened or damaged.
Example) To tighten a steel screw into a steel base

Ato G-frame: M5 2.7 N'mto 3.3 N'm, H-frame: M6 4.68 N-m to 5.72 N-m

A to D-frame E to G-frame —— H-frame

Basemount (Standard) Frontmount Front or rearmount Rearmount [Basemount]
[Rear mount] [Use mounting bracket] [Use mounting bracket]

Mounting bracket
(Attachment)

Mounting bracket
(optional parts)

Fastening torque of
ground terminal (M6)

tobe 2.4 N-mto 2.6 N-m.

<E-frame>  Fastening torque of ground terminal (M4)
to be 0.7 N-m to 0.8 N-m.

<F, G-frame> Fastening torque of ground terminal (M5)
tobe 1.4 N-mto 1.6 N-m.

Fastening torque of ground terminal (M4)
to be 0.7 N°-m to 0.8 N-m.
1-30



5. Installation
Driver

Mounting Direction and Spacing
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+ Reserve enough surrounding space for effective cooling.

« Install fans to provide uniform distribution of temperature in the control panel.

+D to H-frame is provided with a cooling fan at the bottom. (On the H-frame, the cooling
fan is also installed on the upper side.)

+ Observe the environmental conditions of the control panel described in the previous page.

C T C T

Fan Control panel] ~ Fan 100 mm

or more

N
o
3
3
e 3

a

Direction of air flowing
from the internal
cooling fan (D to H-frame)

100 mm Ato F-frame | 10 mm or more
or more

G, H-frame | 50 mm or more L

It is recommended to use the conductive paint when you make your own mounting brack-
et, or repaint after peeling off the paint on the machine for installing the products, in order
to make noise countermeasure.

Caution on Installation

+ Whenever lifting the product (during transportation/installation of H frame servo driver), two or
more persons should hold it by metallic member, not by plastic member. —

+ We have been making the best effort to ensure the highest quality, however, application of excep-
tionally large external noise disturbance and static electricity, or failure in input power, wiring and
components may result in unexpected action. It is highly recommended that you make a fail-safe
design and secure the safety in the operative range.

« If stranded wires are used as the cable, bunch the conductors of the cable using a rod terminals or
a round terminals. If stranded wires are used as they are, unexpected accidents such as an electric
shock and short circuit or injury may result.

+ There might be a chance of smoke generation due to the failure of these products. Pay an extra
attention when you apply these products in a clean room environment. ——

- Be sure to install a no-fuse breaker in the power supply. In addition, be sure to ground the
grounding terminal or grounding wire provided. (In order to prevent electric shock and malfunc-
tions, Class D grounding [grounding resistance of 100 Q or less] is recommended.)

If the product is grounded insufficiently, not only the driver may not deliver its performance suf-
ficiently, but also safety hazards such as a malfunction due to a electrification or a disturbance
may be caused.

« If electric wires are bound and run through metal duct, they cannot carry the rated current due to
temperature rise. If they are forced to carry the rated current, they may burn. When determining
size of the wire.

+ Do not use or store the product in a place subject to 5.88 m/s? or more vibration or shock, for-
eign materials such as dust, metallic powder and oilmist, liquids such as water, oil and grinding
fluid, close to flammable materials, or in an atmosphere of corrosive gas (Hz=S, SOz, NO2, Clz,
etc.) or inflammable gas under any circumstance.

Related page -3 - P.1-11 “Specifications” + P.1-34 “Installation of motor”

» P.7-73 “Dimensions” + P.7-119 “Mounting bracket”
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5. Installation

Driver

+ Be sure to conduct wiring properly and securely. Insecure or improper wiring may cause the mo-
tor running out of control or being damaged from overheating. In addition, pay attention not to al-
low conductive materials, such as wire chips, entering the driver during the installation and wiring.

+ Secure the screws and earth screw on the terminal block with the torque specified in the specifi-
cation.

* When establishing a system using safety functions, completely understand the applicable safety
standards and the operating instruction manual or technical documents for the product.

* Never make an approach to the motor and the machines driven by the motor while power is ap-
plied because they may become failure or malfunction.

+ Do not use servo-on signal (SRV-ON) as the start/stop signal. Doing so may damage the built-in
dynamic brake circuit in the driver.

+ Pay attention to the heat dissipation. The driver will generate heat while the motor is in opera-
tion. Using the driver in a sealed control box may cause an abnormal heating of the control
box. A proper consideration should be given to cool the driver so that the ambient temperature
matches the specified operating temperature range.

* There is a possibility that the motor will be damaged by heat or emit smoke or dust due to a fault
in the motor itself or the driver coupled with it. A proper consideration should be given if the mo-
tor is used in a clean room or similar environment.

* The upper fan on the H-frame driver stops during servo OFF to save energy. This is normal.

« If the dynamic brake is applied during operation at a high speed, provide approx. 10-minute
dwell period.

Restarting the motor earlier may cause a broken wire in the dynamic brake making the brake in-
operable.

« The capacitance of capacitor in the power supply rectifier circuit decreases its capacitance with
age.
To prevent a secondary accident due to malfunction, it should be replaced with new one after
5-year use.
Replacement should be performed by us or our authorized distributor.

« Before using the product, be sure to read the instruction manual (Safety part).

Recommended Electric Wires for Driver

« For the main circuit, use electric wire that withstands at least 600 VAC with tempera-
ture rating 75 °C or higher.

* When using bundled wires running through metallic conduit, the amounts of current
determined according to the reduction rate must be subtracted from the nominal allow-
able current.

* Electric wires
<In high ambient temperature>
Use heat resistant wire.

Common polyvinyl chloride wires will deteriorate by heat at a higher rate.

<In low ambient temperature>

The surface of vinyl chloride insulation becomes hardened and brittle at low tempera-
ture and needs specific protective measure when used in cold region.

+ Bend radius of the cable must be 10 times or more its finish outside diameter.

« Cables cannot be used for continuous regeneration because they are not designed for
such application.

Related page -
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5. Installation

Driver

Relationship between Wire Diameter and Permissible Current

* When selecting a cable, refer to the following selection guide showing relationship be-
tween cable specification and current carrying capacity.
Example: Power supply 3-phase, 200 V, 35 A, ambient temperature 30 °C

Determine the fundamental permissible current according to the
cable conductor material (example: stranded copper wire). (For the

purpose of this example, the ampere indicated by <> is selected from Stranded conductor Cop_»per
the table right.) (nominal cross section: mmz) |  WIr€
Next, determine the number of conductors. (In this example, the (unit: A)
cable contains 4 conductors (3 + ground).) Determine the applicable 210 3.5 (excl.) 27
permissible current using the following formula. <&|_3.5t05.5 (excl.) 37
Applicable permissible current 5.5to 8 (excl.) 49 I
= fundamental permissible current x current reduction coefficient x current 810 14 (excl.) 61
correction coefficient 14 to 22 (excl.) 88
=37x0.7x1.414 11 to 30 (excl.) 115
= 36.6 (A) 30 to 38 (excl.) 139
This permissible value is larger than 35 A to be carried though the 38 to 68 (excl.) 162
cable. Therefore, according to the list of recommended eco-cables, 60 to 100 (excl.) 217
the cable to be selected for the cable with nominal cross section 3.5 100 to 150 (excl.) 298
mm? is a polyethylene-insulated heat-resistant 4-conductor power 150 to 200 (excl.) 395

cable having 13.5 mm finish O.D. (approx. 14.5 mm with shield).

<Supplement>
+ The current correction coefficient is determined using the following formula:

/(Max. permissible temp. — ambient temp.) + 30

used.

where the cable (4-conductor cable in the case of example), No. of wires in a tube | Coefficient

is housed in plastic race/sheath, plastic tube, metal race/ Upto3 0.70

sheath, metal tube or flexible conduit. 4 0.63

Caution - Because the neutral conductor is not counted as a wire, the cur- 50r6 0.56
rent reduction coefficient for “3 or less” is applied as indicated by 7t0 15 0.49 —

(©) in the table right. 16 to 40 0.43

41 to 60 0.39

- Recommended eco-cable 61 or more 0.34

The current reduction coefficient is provided for the case

» Fundamental permissible

current

The current correction coefficient is determined according to the cable. Check the specification of the cable

» Current reduction coefficient

Wire category: 4-conductor polyethylene-insulated power cable with heat-resistant polyethylene sheath

(Standard: EM JIS C 3605)

Maximum permissible temperature: 90 °C
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Conductor LS Minimum |(Reference)

Nominal Struct Outsid Insulation Sheath |(Reference)| conductor Test insulation | Approx

cross ructure JULSICE | thickness | thickness |Finish O.D. | resistance | voltage - pprox.
section | OrShape | diameter | “(mm) | (mm) | (mm) | (20°C) | (vimin) | TEREEACS | 9SS

(nme) i s min:h () (W/km) (MW-km) | (kg/km)
2 7/0.6 1.8 0.8 15 12.0 9.42 1500 2500 170
35 7/0.8 2.4 0.8 15 13.5 5.30 1500 2500 250
55 711.0 3.0 1.0 15 16.0 3.40 1500 2500 360
8 71.2 3.6 1.0 15 17.0 2.36 1500 2000 475
14 conmeaion 4.4 1.0 15 19.0 1.34 2000 1500 730
22 coggfg'sggon 5.5 1.2 16 23 0.849 2000 1500 1100
38 cog;‘gg':sqon 7.3 1.2 1.8 28 0.491 2500 1500 1800

60 coggfg'gion 9.3 15 2.0 35 0.311 2500 1500 2790 I

100 coggfggion 12.0 2.0 2.4 44 0.187 2500 1500 4630
150 cogggggon 14.7 2.0 26 51 0.124 3000 1000 6710
200 Coggfggon 17.0 2.5 2.9 60 0.0933 3000 1500 8990

(of:1111i[s)1 x4 Shield will increase finish outside diameter by approx. 1 mm.

+ Appropriate cable should be selected to have sufficient allowance for parameters such as operating ambi-

ent temperature and current.
« Current reduction coefficient, fundamental permissible current, etc., stated on this page are subject to
change due to e.g. standard revision. Consult cable manufacturers for the latest information.

1-33



1 Before using | 2- INStallation
the Products | Motor

Install the motor properly to avoid a breakdown or an accident.

Installation Place

Since the conditions of location affect a lot to the motor life, select a place which

meets the conditions below.

1) Indoors, where the products are not subjected to rain or direct sun beam. The products
are not waterproof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul-
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and humid and dust-free place, far apart from the heat source such as
a furnace.

5) Easy-to-access place for inspection and cleaning

6) Vibration-free place.

7) Avoid enclosed place. Motor may gets hot in those enclosure and shorten the motor life.

Environmental Conditions

Item Conditions
Ambient temperature™ | 0 °C to 40 °C (free from freezing)
Ambient humidity 20 % to 85 % RH (free from condensation)

—20°Cto65°C
(Max. temperature guarantee: 80 °C for 72 hours free from condensation™)
Storage humidity 20 % to 85 % RH (free from condensation™)
Vibration | Motor only | Lower than 49 m/s? (5 G) at running, 24.5 m/s? (2.5 G) at stall
Impact | Motor only | Lower than 98 m/s2 (10 G)
Enclosure | Motor only | IP67 (except rotating portion of output shaft and connecting pin
rating |(Connector type)| part of the motor connector and the encoder connector)™3*
Altitude Lower than 1000 m

*1 Ambient temperature to be measured at 5 cm away from the motor.

*2 Permissible temperature for short duration such as transportation.

*3 These motors conform to the test conditions specified in EN standards (EN60529, EN60034-5). Do
not use these motors in application where water proof performance is required such as continuous
wash-down operation.

*4 This condition is applied when the connector mounting screw in case of motor 750 W or less are
tightened to the recommended tightening torque (Refer to P.2-11, 2-48). Be sure to use mounting
screw supplied with the connector. Correctly install and secure the gasket supplied with the cable
connector.

*5 Air containing water vapor will become saturated with water vapor as the temperature falls, causing dew.

You can mount the motor either horizontally or vertically as long as you observe the followings.
1) Horizontal mounting
* Mount the motor with cable outlet facing downward for water/oil countermeasure.
2)Vertical mounting
+ Use the motor with oil seal (make-to-order in case of motor 750 W or less) when
mounting the motor with gear reducer to prevent the reducer oil/grease from entering
to the motor.

Storage temperature™
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5. Installation
Motor

Oil/Water Protection

1) Don't submerge the motor cable to water or oil.
2) Install the motor with the cable outlet facing downward.

3) Avoid a place where the motor is always subject- ®
Cable
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ed to oil or water.

4) Use the motor with an oil seal when used with the
gear reducer, so that the oil may not enter to the
motor through shaft.

Oil / Water

Stress to Cables

1) Avoid a stress application to the cable outlet and connecting portion by bending or self-
weight.

2) Especially in an application where the motor itself travels, fix the junction cable into the
bearer so that the stress by bending can be minimized.

3) Take the cable bending radius as large as possible. (When you use our optional cable,
Minimum R20 mm) I

Permissible Load to Output Shaft

1) Design the mechanical system so that the applied radial load and/or thrust load to the
motor shaft at installation and at normal operation can meet the permissible value
specified to each model.

2) Pay an extra attention when you use a rigid coupling. (Excess bending load may dam-
age the shaft or deteriorate the bearing life.) —

3) Use a flexible coupling with high stiffness designed exclusively for servo application in
order to make a radial thrust caused by micro misalignment smaller than the permis-
sible value.

For permissible load of each model, refer to P.1-37, “Permissible Load at Output Shaft”.

Notes on Installation

1) Do not apply direct impact to the shaft by hammer
while attaching/detaching a coupling to and from <

the motor shaft. ® Motor
(Or it may damage the encoder mounted on the

other side of the shaft.)
2) Make a full alignment. (incomplete alignment may
cause vibration and damage the bearing.) L
3) If the motor shaft is not electrically grounded, it may cause electrolytic corrosion to the
bearing depending on the condition of the machine and its mounting environment, and
may result in the bearing noise. Check and verification by customer is required.

Related page =¥ - P.1-29 “Junction cable for motor” + P.1-30 “Installation of driver”

+ P.1-37 “Permissible Load at Output Shaft” -« P.7-79 “Dimensions”
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5. Installation

Wiring Precautions on Movable Section

Caution-:

1-36

When wiring cable bear, take the following precautions:

+ Cable bear wiring
The bend radius of the cable must be 10 times or more its finish outside diameter.

(For finish outside diameter, refer to P.1-33 How to Install, “Relationship between Wire
Diameter and Permissible Current” and associated tables.)

Do not fix or bundle wires in the cable bear.

When securing the cable, fix it only at non-movable ends of the cable bear where the
cable is free from any stress (e.g. tension). (Avoid tight lock.)

[Recommended cable bear wiring]

/ Cable bear

Cable Cable end

Do not keep the cable loosened (too long) or under tension (too short).
Otherwise, the sheath will be cracked by internal wall of the cable bear, tangled by other
cable, etc., causing unpredictable troubles.

- Cable distortion

Keep the cable free from twists or kinks.
Distorted cable will cause loose connection, lowering performance and reliability.

- Lamination factor of cable in cable bear
Place cables on a flat surface in parallel without bringing them into contact with each

other and measure the dimension necessary to cover these cables. Then select a ca-
ble bear which is wider than the measured dimension.

The lamination factor of cables should be lower than 60 % (recommended factor is 30 %
or below).

Do not run smaller and larger size cables in the same cable bear. Thin cables may
break under the pressure of thick cables. If it is necessary to mix cables of different
size, isolate them by using suitable separating material such as partition.

[Wiring arrangement in cable bear — example]

O Q0O AIOIOCIOIO

\ \
Cable Partition Cable Partition

QO

\
Thick cable Thin cable




Before Using | O+ PErMissible Load at Output Shaft
the Products | Motor

o
@
o8
=)
=
@
[=
&,
35
Q@
-
=
@
o
=
o
o
c
)
2
(7]

Radial load (P) direction Thrust load (A and B) direction
L
™ A
o —- =t M~
— B
L/2
P
Unit : N (1 kgf=9.8 N)
At assembly During running
Motor Motor output _ Thrust load _ Thrustload A| [
series Radial thrust . . . . Radial thrust and
A-direction|B-direction B-direction
50 W, 100 W 147 88 117.6 68.6 58.8
MSMD 200 W, 400 W 392 147 196 245 98
750 W 686 294 392 392 147
50 W, 100 W 147 88 117.6 68.6 58.8
200 W, 400 W 392 147 196 245 98 e —
750 W (200 V) 686 294 392 392 147
MSME 750 W (400 V),
1.0 kW, 1.5 kW, 490 196
2.0 KW, 3.0 kW 980 588 686
4.0 kW, 5.0 kW 784 343
400 W to 2.0 kW 490 196
980 588 686
3.0 kw
4.0 kW 784 343
MDME 1666 784 980
5.0 kW
7.5 kW 2058 980 1176 1176 490
11.0 kW, 15.0 kW 4508 1470 1764 2254 686
0.9 kW 980 588 686 686 196
2.0 kW 1666 784 980 1176
MGME 3.0 kw 490
1470 p—
4.5 kW 2058 980 1176
6.0 kW 1764 588
1.5 kW 980 588 490 196
MFME 686
2.5 kW, 4.0 kW 1862 686 784 294
200 W, 400 W 392 147 196 245 98
MHMD
750 W 686 294 392 392 147
1.0 kW, 1.5 kW 980 588 686 490 196
MHME 2.0 kW to 5.0 kW 1666 784 980 784 343
7.5 kW 2058 980 1176 1176 490
When the load point varies, calculate the permissible radial load, P (N) from the distance
of the load point, L (mm) from the mounting flange based on the formula of the right ta-
ble, and make it smaller than the calculated result.
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6. Permissible Load at Output Shaft

Motor

1-38

P
Motor Motor Formula of Lgad Motor Motor Formula of Lgad
. and load point . and load point
series output o series output o
_ 35833 _ 33957
50w P= L+39 0.9 kW P= L+14.5
_ 4905 _ 69384
100 W P= L+59 2.0 kW P= L+19
14945 MGME 86730
MSMD 200 W P= L+46 3.0 kW P= L+19
_ 19723 4.5 kW _ 89964
400 W P=+655 6.0 kW P="20
_ 37044 _ 25235
750 W P= L+77 1.5 kW = L+19
_ 3533 _ 40376
50 W P= L+39 MFME 2.5 kW P= L+19
_ 4905 _ 42336
100 W P= L+59 4.0 kW = L+19
_ 14945 _ 14945
200 W P= L+46 200 W P= L+46
_ 19723 _ 19723
MSME 400 W P= L+65 5 MHMD 400 W P= L+65 5
_ 37044 _ 37044
750 W (200 V) P= L+77 750 W P= L+77
750 W (400 V) p— 20090 1.0 kW p— 24255
1.0 kW to 3.0 kW L+13.5 1.5 kW L+14.5
4.0 kW _ 36848 _ 46256
5.0 kW P= L+14.5 MHME | 2.0 kW to 5.0 kW = L+19
400 W _ 20090 _ 89964
600 W P= 14135 75 kW P="20
_ 20580
1.0 kW to 2.0 kW P_7L+14.5
_ 36848
3.0kW P= L+14.5
MDME
4.0 kW p— 42336
5.0 kW L+19
_ 89946
7.5 kW P= L+20
11.0 KW p— 200606
15.0 KW L+31
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Preparation EC Directives

1. Conformance to international standards

EC Directives

The EC Directives apply to all such electronic products as those having specific functions
and have been exported to EU and directly sold to general consumers. Those products
are required to conform to the EU unified standards and to furnish the CE marking on the
products.

However, our AC servos meet the relevant EC Directives for Low Voltage Equipment so
that the machine or equipment comprising our AC servos can meet EC Directives.

EMC Directives

MINAS Servo System conforms to relevant standard under EMC Directives setting up
certain model (condition) with certain locating distance and wiring of the servo motor and
the driver. And actual working condition often differs from this model condition especially
in wiring and grounding. Therefore, in order for the machine to conform to the EMC Di-
rectives, especially for noise emission and noise terminal voltage, it is necessary to ex-
amine the machine incorporating our servos.

Conformity to UL Standards

Observe the following conditions of (1) and (2) to make the system conform to UL508C

(E164620).

(1) Use the driver in an environment of Pollution Degree 2 or 1 prescribed in IEC60664-1.
(e.g. Install in the control box with IP54 enclosure.)

(2) Make sure to install a circuit breaker or fuse which are UL recognized (Listed @
marked) between the power supply and the noise filter.

Use a copper cable with temperature rating of 75 °C or higher.

For rated current of circuit breaker and fuse, refer to P.2-10 “Driver and List of Appli-
cable Peripheral Equipments”.

(3) Over-load protection level
Over-load protective function will be activated when the effective current exceeds
115 % or more than the rated current based on the time characteristics (see the next
page). Confirm that the effective current of the driver does not exceed the rated cur-
rent. Set up the peak permissible current with Pr0.13 (Setup of 1st torque limit) and
Pr5.22 (Setup 2nd torque limit).

(4) Motor over-temperature protection is not provided.
Motor over-load-temperature protection shall be provided at the final installation upon
required by the NEC (National Electric Code).

For Overload protection time characterstics, refer to P.6-14.



1. Conformance to international standards
EC Directives

SEMI F47

* Includes a function in compliance with the SEMI F47 standard for voltage sag immunity [~
under no load or light load.
+ Ideal for the semiconductor and LCD industries.

(1) Excluding the single-phase 100-V type.
(2) Please verify the actual compliance of your machine with the F47 standard for volt-
age sag immunity.
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Conformed Standards

Driver Motor
EMC EN55011
Directives EN61000-6-2 B
EN61800-3
Low-Voltage EN60034-1
EN61 -5-1
EC Direc- | Directives 61800-5 EN60034-5
tives Machinery | 1S013849-1 (PLd) (Cat. 3) —
Directives EN61 508 (SIL 2)
EN62061 (SIL 2) -
Functional | EN61800-5-2 (STO)
safety ™ IEC61326-3-1
UL1004-1, UL1004-6
L L E16462 ’
UL Standards UL508C (E164620) (E327868)
CSA Standards C22.2 No.14 C22.2 No.100 —
Radio Waves Act KN11 _
(South Korea) (KC) *2 KN61000-4-2, 3, 4, 5, 6, 8, 11
IEC : International Electrotechnical Commission Pursuant to the directive 2004/108/EC, article 9(2)
EN : Europaischen Normen Panasonic Testing Centre
EMC : Electromagnetic Compatibility Panasonic Service Europe, a division of
UL : Underwriters Laboratories Panasonic Marketing Europe GmbH
CSA : Canadian Standards Association Winsbergring 15, 22525 Hamburg, F.R. Germany

* When export this product, follow statutory provisions of the destination country. —

*1 ASIE and A5E series doesn’t correspond to the functional safety standards.

*2 Information related to the Radio Waves Act (South Korea)
This servo driver is a Class A commercial electromagnetic radio wave generator not
designed for home use. The user and distributor should be aware of this fact.

A 717 (58 B EAIRA
ol 7171 4THA F) ARAH D7 2 A vl
Tt ALEAE o W& FIFA7] vk, 19l
Aol M AHIHE AE BH o2 Tt I

( t7371% : Servo Driver )

| This product is not an object of China Compulsory Certification (CCC). |

Use options correctly after reading Operating Instructions of the options to better understand
the precautions.
Take care not to apply excessive stress to each optional part.




Installation Environment
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1. Conformance to international standards

EC Directives

Use the servo driver in the environment of Pollution Degree 1 or 2 prescribed in
IEC-60664-1 (e.g. Install the driver in control panel with IP54 protection structure.)

Ato F-frame:
PC | Motor cable

100 V/200 V Metaric control box without shield
cable
Power - ) ' Driver [NF3] Noise filter | | G, H-frame:
supply - Noise filter for signal lines [ya / for signal Motor cable
Residual Circuit . L1 lines with shield
1 current device [H Noise filter x1 () cable
breaker —eo——f L2
(RCD) D L3 [NF2] Noise filter
XB B Motor
/ U / r_or signal
LiC ines il
L g v HD o M
Surge [NF3] L2c W {
absorber Noise filter for signal lines S ¢ €
X6 @\
@ [NF3]Noise filter
X4 X3 for signal lines
Insulated power supply o
o for interface +~[NF3]Noise fiter
for signal lines
Safety =
@ Controller @ controller
]
— Protective earth (PE)
For to [NF3], refer to the Table “Noise Filter for Signal Line” (P.2-5).
* ABIIE, A5E is not provided with X3 terminal.
D to F-frame:
400 V PC Motor cable
Metaric control box without shield
cable
Power [NF1] Driver [NF3]Noise filter | | G» H-frame:
supply Eocduai Noise filter for signa{lines XA / for signal Motor cable
esidual — lines with shield
; ise fi L1 e
|| current device || Sireuit Noise filter X1 cable
breaker —— L2
(RCD) D L3 xg | [NF2]Noise fiiter Motor
/ U / for signal
24V lines &
v HD o M
Surge ov {
absorber D Py
&
Noise filter for signal lines X6 .@j\
@ [NF3]Noise filter
for signal lines
X4 X3

i)

Insulated power supply

for interface

+[NF3]Noise filter
for signal lines

@ Controller

Safety =

@ controller
|

— Protective earth (PE)

For to[NF3], refer to the Table “Noise Filter for Signal Line” (P.2-5).
* ASIIE, A5SE is not provided with X3 terminal.

+ Mandatory requirements to conform to EMC directive

- Install the servo driver on the metallic casing (control board).

- Install noise filter and lightning surge absorber in the power supply line.

- Use braided shield cable (tin plated annealed copper wire) for I/O signal cable and
encoder cable.

- Provide the noise filter, as shown in the figure, for each cable, 1/O line and power
source line to be connected to the servo driver.

- Shield of cables not shown on the figure should be directly grounded through PE.

Because these conditions for EMC directive are affected by status of connected de-
vices, wiring, connection and location, compliance should be checked after completing

installation.



1. Conformance to international standards
EC Directives

Noise Filter for Signal Lines

Install noise filters for signal lines to all cables (power cable, motor cable, encoder cable L~
and interface cable)

100 V/200 V 400 V q !
Symbol" Cable Name Amp. frame |Amp. frame c;':tt'ﬁg Manuafratc"\tl%rer $| Manufacturer Qty.
symbol symbol P : P : 3
A B,C,D D,E, F DVOP1460 |ZCAT3035-1330 TDK Corp. 4 3‘
Q
Recommended 5
@ Power cable E,F — components RJ8035 KK-CORP.CO.JP| 1 ]
Recommended
G,H G,H components RJ8095 KK-CORP.CO.JP| 1
A B,CDEF D,E,F DVOP1460 |ZCAT3035-1330 TDK Corp. 4
[NF2] Motor cable Recommended
G, H G, H components T400-61D MICROMETALS | 1

+ 24 V Power cable

» Encoder cable

« Interface cable

+ USB cable

« Control power cable

*1 For symbols, refer to the Block Diagram “Installation Environment” (P.2-4).

Common
(to all frames)

5

DVOP1460 |ZCAT3035-1330 TDK Corp. 4

To connect the noise filter to the connector XB connection cable, adjust the sheath length
at the tip of the cable, as required.

Fix the signal line noise filter in order to prevent excessive stress to the cables.
<Fig.2: Dimensions>

Part No. | Current 100 kHz S BT
(uH) A B c D1 D2 |[Core thickness| E F
RJ8035 | 35A 9.9+3 | 170 | 150 | 23 80 53 24 R35 | 7
RJ8095 | 95A 7.9+3 | 200 | 180 | 34 | 130 | 107 35 R35 | 7 I
Fig.1: DVOP1460(Option) Fig.2: RJ8035, RJ8095
(Recommended components)
[Unit: mm]
y —
Mass: 62.8 g S 3
I (
Erer]] B
= E ;
— — B
—Fr ¢ i p— ]
A —t———< — o
Fig.3: T400-61D i L I ‘ﬁ * —
(Recommended components) £

\ | 8 [Unit: mm]

Use options correctly after reading Operating Instructions of the options to better understand
the precautions.
Take care not to apply excessive stress to each optional part.
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Preparation Composition of Peripheral Equipments

1. Conformance to international standards

Power Supply

100 V type: +10 % +10 %

(Ato C-frame) Single phase, 100V _ -, to 120V _ .o, 50 Hz/60 Hz
200 V type: ) +10 % +10%
(A to D-frame) Single/3-phase, 200V _ o, to 240V _.., 50 Hz/60 Hz
200 V type: +10 % +10%
(E to H-frame) 3-phase, 200V _ ;oo to 230V _ oo 50 Hz/60 Hz
400 V type: oo oo
Main power supply 3-phase, 380V ", to 480V .., 50 Hz/60 Hz

(D to H-frame)

400 V type :
Control power supply DC 24V +15 %
(D to H-frame)

(1) This product is designed to be used in over-voltage category (installation category) Il
of EN 61800-5-1:2007.

(2) Use an insulated power supply of DC12 to 24 V which has CE marking or complies
with EN60950.

+ Use sheathed (jacketed) cable, twisted cable or closely bundled cable for power cable.
+ Power cable and signal wires must be sufficiently isolated from each other.

Twisted Closely bundled cable

Servo driver Servo driver

AN A A A

DXOOOC T g
L20 e
Y N Y

United

Circuit Breaker

Install a circuit breaker which complies with IEC Standards and UL recognized (Listed
and @ marked) between power supply and noise filter.

The short-circuit protection circuit on the product is not for protection of branch circuit.
The branch circuit should be protected in accordance with NEC and the applicable local
regulations in your area.

For driver and applicable peripheral equipments, refer to P.2-10 "Driver and List of Applicable

Peripheral Equipments".



1. Conformance to international standards
Composition of Peripheral Equipments

Noise Filter

Option part No. Voltage spet_:lflcatlons Manufacturer’s Appllcable Manufacturer L——
for driver part No. driver (frame)
DVOP4170 |Single phase 100 V/200 V| SUP-EK5-ER-6 A, B-frame
3-phase 200 V A, B-frame
DVOPM20042 |Single phase 100 V/200 V| 3SUP-HU10-ER-6 3
C-frame ) ]
3-phase 200 V Okaya Electric Ind. 3
DVOP4220 Single/ 3-phase 200V | 3SUP-HU30-ER-6 D-frame g
DVOPM20043 3-phase 200 V 3SUP-HU50-ER-6 E-frame
DVOP3410 3-phase 200 V 3SUP-HL50-ER-6B F-frame
* Recommended components
Model No. Voltage spe?lflcatlons Rated Applicable driver Manufacturer
for driver current (frame)
RTHN-5010 10 A, B, C-frame
RTHN-5030 30 D-frame TDK-Lambda Corp.
RTHN-5050 3-phase 200 V 50 E, F-frame
FS5559-60-34 60 G-frame
FS5559-80-34 80 H-frame —
FN258L-16-07 16 D, E-frame
Schaffner
FN258L-30-07 3-phase 400 V 30 F-frame
FN258-42-07 P 42 G. H-frame
FN258-42-33 42 ’
FENEILER - Select a noise filter whose capacity is commensurate with the power source capacity (in

consideration of the load condition).

* For the detailed specifications of each noise filter, contact the manufacturer.

* When two or more servo drivers are used with a single noise filter at the common pow-
er source, consult with the noise filter manufacturer.

+ Do not run the input and output wiring on the same passage: noise resistance will drop. (Figure
at lower right)

« Isolate the input and output line from each other. (Figure at lower left)

Isolate the input and output The effect of the noise filter is a little.

Noise Filter Noise Filter
AC input - " AC output AC input -~ ; ni
2 5 2 5
3 E 6 3 E 6 —
Ground [
Ground AC output

Do not place the input and output lines
in the same duct or do not tie both in a bundle.

Surge Absorber

Option part No.

Voltage specifications

Manufacturer’s

Manufacturer

Okaya Electric Ind.

for driver part No.
DVOP1450 3-phase 200 V R-A-V-781BXZ-4
DVOP4190 |Single phase 100 V/200 V R-A-V-781BWZ-4
DVOPM20050 3-phase 400 V R-A-V-801BXZ-4

surge absorber; otherwise, it will be damaged.

When performing withstand voltage test of machine and equipment, be sure to remove the

Related page -<%| - P-2-10 “Driver and List of Applicable Peripheral Equipments” - P.7-94 “Option”
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1. Conformance to international standards
Composition of Peripheral Equipments

Noise Filter for Signal Lines

Signal line, Encoder line, Control power line, Power line (A to D-frame: 100 V/ 200 V and
D to F-frame: 400 V) and Motor line (A to F-frame).

Option part No. SERMEEITETS Manufacturer
part No.
DVOP1460 ZCAT3035-1330 TDK Corp.
* Recommended components
Option part No. Manufacturer’s Applicable driver Manufacturer
part No. (frame)
RJ8035 E-f 200 V, F-f 200 V
Power cable rame rame KK-CORP.CO.JP
RJ8095 G, H-frame
Motor cable T400-61D G, H-frame MICROMETALS
<Attaching signal noise filter>
Signal wire Wind cables the number of turns required to form the signal noise filter.
Power wire If sheathed (jacketed): remove the sheath (jacket) to the length so that wires (L1, L2,

L3) can be wound on the signal noise filter (including power line dedicated filter). For
effective noise reduction capability, L1, L2 and L3 should be wound together.

If not effective, increase the number of signal noise filters (including power line
dedicated filters). (See figure below.)

Motor line When installing the signal noise filter (including motor line dedicated filter) to our
optional cable, remove the sheath (jacket) to the length so that wires can be wound
on the signal noise filter (including power line dedicated filter). For effective noise
reduction capability, U, V and W should be wound together.

If not effective, increase the number of signal noise filters (including power line
dedicated filters). (See figure below.)

Encoder line  Wind cables the number of turns required to form the signal noise filter.

DVOP1460

*If not effective, increase
the number of turns.

Cover Electric wire

Sheath (jacket)

*If not effective, increase
the number of turns.

FG line

DVOP1460

Electric wire
Sheath (jacket) /\ Cover

*If not effective, increase
the number of filters.

FG line
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1. Conformance to international standards
Composition of Peripheral Equipments

Residual current device

Install a residual current device (RCD) at primary side of the power supply. I
Select a RCD of type.B prescribed in IEC60947-2, JISC8201-2-2

(1) To prevent electric shock, be sure to connect the ground terminal (@) of the driver,
and the ground terminal (PE) of the control panel.

(2) The ground terminal (@ ) must not be shared with other equipment. Two ground ter-
minals are provided.

Structure of control board

If there is a gap at cable inlet/outlet, mounting hole of operation panel or a door, radio
waves will penetrate into or radiate out through the gap. To prevent unfavorable condi-
tions due to radio frequency activities, observe the following control board design and
selection instruction.

* The control board should be made of metal which provides electrical continuity.

* The control board should not have electrically-isolated conductor.

« All units installed in the casing should be grounded to the case.

Increasing noise resistance of control I/O signal

When noise is applied to the control input/output, it causes displacement and malfunc-

tioning of 1/0O signal.

* X1 to X7 are secondary side circuit which should be isolated from the primary power
source (24 VDC control power source, 24 VDC braking power source and 24 VDC for
regenerative resistor). Do not connect the secondary side circuit to the primary power
source and ground wire. Otherwise, 1/0O signal will cause error operation.

+ Control power source (particularly 24 VDC) should be completely isolated from external
operating power source. Never connect the ground of the control power source to that
of external power source.

* The signal line should have shield, the both end of which should be connected to the
ground. —

)
=
(1]
T
(Y]
=
Q
=
o
=1

For driver and applicable peripheral equipments, refer to P.2-10 “Driver and List of Applicable
Peripheral Equipments”.

Use options correctly after reading Operating Instructions of the options to better understand
the precautions.
Take care not to apply excessive stress to each optional part.
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2. System Configuration and Wiring

. . . . . .
Preparation Driver and List of Applicable Peripheral Equipments
Rated 5 - Diameter Crimp .
. h Diameter Crimp f Diameter s
Required | Circuit N_mse Surge Noise ggrer':r:'t"g and terminal witﬁgtdand f(:(:rcrzlnnt?:ﬂ and Dlznr"lgter
n Rated Power | breaker filter absorber " 5 withstand | for main withstand :
Driver Voltage . filter for magnetic i voltage power withstand
motor P output |/ at the rated Single phase | {Single phase R voltage of circuit voltage of
1 ( signal contactor Contact = P of control supply voltage of
rated load (current 3-phase S configuration || Main circuit | terminal power e motor cable brake cable
¥
&2 =l black supply cable block %
Single
50 Wto| approx.
\ADH MSME qf:)%s\e/, 100 W 0.4 KVA DVOP4170 DVOP4190
MADK | MSMD el
MHMD 3_ph€; < 150w 10| approx. DVOP4170 | DVOP4190
200y | 200W | O0.5kVA DVOPM20042 | DVOP1450 0.28 mmz/
Single approx. 10A 0.75 mmgz/ 0.75 mmz2/ AWG22 to
MBDH MSME 100 V 200W 0.5 kVA DVOP4170 DVOP4190 20A AWG18 AWG18 0.75 mm2/
MBDK | MSMD | Single/ approx DVOP#4170 | DVOP#4190 (3P+1a) | 600 VAC 600 VAC AWG18
MHMD | 3-phase, | 400 W 0.9 kVA or more or more 100 VAC
200V g DVOPM20042 | DVOP1450 or more
Single approx.
400 W DVOP4190 0.75 mmz/
MCDH MSME 100 v 0.9 kVA AWGS
MGDK | MSMD | Single/ 200rOX. DVOPM20042 600 VAC
MHMD | 3-phase, | 750 w | 2PProx.
1.3kVA or more
200V 15A
MDME approx.
1.0 kW
MHME 1.8 kVA DVOP1460 S g
approx. 3 3
MGME 0.9 kW 1.8 KVA DVOP4190 §_ g
DVOP1450 S S
3-phase approx. 30A 3 3
MSME ' 1.0 kW et =
S 00V 0 18 KVA DVOP4220 (3P+12) 3 z
MHME 20A % g
MDME approx. & &
\iDDH | MFME 15kwW | R 2 2
MDDK | MSME § §
MSME E §
MDME 1.0kW | approx. g g
MHME 1.8 kVA 2.0 mmz/ 0.52 mmz/ 2.0 mmz/
MGME | 3-phase, | 0.9 kW FN258L-16-07 20A AWG14 AWG20 AWG14
MSME | 400V 104 R enacd DVOPM20050 (3P+1a) | 600 VAC 100 VAC 600 VAC
MDME 15k | approx. or more or more or more
MFME ) 2.3 kVA
MHME
MDME DVOP1460
approx. 0.75 mme/
““mi aphase, | 271 | 35kvA 30A | DVOPM20043 | DVOP1450 |(R RJBO%u | GOA AWG18
200 V ecommended)| (aP+1a) 600 VAC
approx. ‘ or more
MEDH MFME 2.5 kW 3.8 kVA *5
MEDK | MSME 0.52 /
approx. .52 mm2/
MPME 3-phase, 20KV 3 3ka 15A FN25BL16.07 DVOPM20050 | DVOP1460 30A ANG20
MHME | “400 v Recommended (3P+1a) 100 VAC
MFME 25kw | SR or more 075 mme/
! . mm:
MGME 20kw | SPO% 1‘:]"3’3;%
MDME 60 A or more
MHME approx. 3P+1a 11 1
e sokw | apox (@P+12) Lo L
MGME DVOP1460
12,
MDME RUB03S 0.75 mmz/
MHME 3-2;)(;1(?3& 40kw | 2PN | S0A | DVOP3410 | DVOP1450 Recommendd) 05.3 ijgslz 05.3
MSME ) component Terminal or more Terminal
approx *5 block block
MFME pprox. 100 A
45kwW | 6.8kVA M5 M5
MGME (3P+1a)
MDME approx.
MHME 5.0kW | 7.5kVA 3.5 mme/ 3.5 mme/
MFDH | MSME AWG12 AWG12
MFDK MGME 20KkwW | aPProx. 600 VAC 600 VAC
3.8 kVA or more or more
MSME
MDME approx. 4 7mmo
MGME BOKWI 45 kvA 0 mm or Smar
WHME 0.75 /
MSME -75 mm2
3-phase, approx. FN258L-30-07 60 A AWG18
MDME foo v | 40KkwW 6%kaA 30A | {Recommended)|DVOPM20050| DVOP1460 (@P+1a) 043 100 VAG Terif’fal
MHME component Terminal | or more book
approx. block
MFME 45kW | 6.8kVA M4 M3
MGME
MSME approx.
MDME 5.0kW | 7.5kVA
MHME

*1 Select peripheral equipments for single/3phase common specification according to the power source.

*2 For the external dynamic brake resistor, use the magnetic contactor with the same rating as that for the main circuit.

*3 When use the external regenerative resistor of the option (DVOPM20058, DVOPM20059), use the cable with the same diameter as the
main circuit cable.
*4 The diameter of the ground cable and the external dynamic brake resistor cable must be equal to, or larger than that of the motor cable.
The motor cable is a shield cable, which conforms to the EC Directives and UL Standards. (G, H-frame only)
*5 Use thses products to suit an international standard.

Related page --3+| Noise filter...P.7-94 Surge absorber...P.7-98

Noise filter for signal...P.7-99 Motor/brake connector...P.2-48
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I 2. System Configuration and Wiring

Driver and List of Applicable Peripheral Equipments

Rated q g Diameter Crimp .
Required | Circuit i operating Dlaaﬁzter tecr:LTnpal ana loxmip=] Dlaaﬁzter 2ajotey
Aonli f Noise current of - : withstand | for control - and
. Rated Power breaker Noise Surge q g withstand | for main withstand .
Driver g " filter for magnetic it voltage power withstand
motor output at the rated filter absorber . voltage of circuit voltage of
*q ( ( signal contactor Contactl in circuit | t inal of control supply t bl voltage of
rated load) | \current configuraton || ™ain ;nlrcm et:lmlr:(a Sower terminal | M o:4ca e | |rake cable
&2 G40 o supply cable block
approx.
MDME 75kw | HROR 0.75 mm/
3-phase approx. FS5559-60-34 100A 1;"%%? AWG18 1gn%we?r
MOME | "200v | BOKW| gokva | BOA | (Recommended) DVOP1450 (3P+1a) 600 VAC
approx. 5.3 mm?/ or more
map| MHME TSRWT kA AWG10 [ R L | 133 mme B
MGDK approx. 600 VAC > " AWG6 )
MDME 75kw | HROA FN258-42-07 or more T‘Zrlr:;';a' 0.75 mm?/ Tebrlrgg;a' 600 VAC 5
3-phase, approx. or 60A AWG18 or more S
MGME |“pnoy | BOKW | giTiva | 30A | Fn2ss-42-33 | DVOPM200SO | pyoniaey | (gpyta) M5 100 VAG M5 -
Recommended RJ8095 3
approx. or more
MHME 75kwW | R component (Recommence 0.75 mm#/
component AWG18
approx. ¥
11 kW 17 KVA 100 A Rl'ig?mz:‘zd 0.75 mm2/ 100 VAC
8-phase, r:“;?n-gng-? DVOP1450 ( component ) 150 A 18 mm or AWG18 1gmmor 7211 mme/ ormore —
200V | o approc | 1550 Somponent “5 (3P+1a) TEE | 600 VAC | Aws
or more
13.3 mm? @ @ or more
Mipi | MOV appro 600 VAG 06.4 oas | 188 mo
X. N N
iw | GO | 50A | FN2sg-42-07 or more T";I g‘;’;a' 0.75 mm?/ T‘;r:g;a' 600 VAC
3-phase, or 100 A *3 AWG18 or more
400V FN256-4233 DVOPH20050 (3P+1a) M6 100 VAG M4 T
approx. lecommende or more AWG4
TBRWH 2okva | B0A (" comonen 600 VAC
or more

+ About circuit breaker and magnetic contactor
To comply to EC Directives, install a circuit breaker between the power and the noise filter
without fail, and the circuit breaker should conform to IEC Standards and UL recognized (Listed
and @) marked).
Suitable for use on a circuit capable of delivering not more than 5,000 Arms symmetrical amperes, be-
low the maximum input voltage of the product.

Select a circuit breaker and noise filter which match to the capacity of power
supply (including a load condition).

Terminal block and protective ground terminals

+ Use a copper conductor cables with temperature rating of 75 °C or higher.

+ Use the attached exclusive connector for A to E-frame, and maintain the peeled off length of 8 to
9 mm. (Refer to P.2-50) —

Fastening torque list (Terminal block screw/Terminal cover fastening screw)

Terminal cover fastening

Driver Terminal block screw ST
. Nominal| Fastening torque |Nominal | Fastening torque
Frame Terminal name iz (Nem) Note i (N-m) Mot
F200V | L1,L2, L3, L1C, L2C, B1,B2,B3,NC, U, V, W M5 1.0t0 1.7
24V. 0V M3 0.4 t0 0.6
Faoo v L1,L2,L3,B1,B2,B3,NC, U, VW M4 0.7t0 1.0 M3 0.19100.21
G L1C, L2C, 24V, 0V, DB1, DB2, DB3, DB4, NC M5 1.0t01.7
L1,L2, L3, B1,B2, NC,U, VW M5 20t0 2.4 M3 0.3t00.5 —
L1C, L2C, 24V, 0V, DB1, DB2 M4 0.7t01.0
H I4,12,13,B1,B2,NC, U, V,W M6 221025 Ms 201025

Fastening torque list (Ground terminal screw/Connector to host controller (X4))

Connector to host
controller (X4)

Terminal block screw

Driver frame

Nominal | Fastening torque |Nominal | Fastening torque
size (N-m) Note 1 size (N-m) Note 1
Ato E M4 0.7t0 0.8
F, G M5 1.4t01.6 M2.6 0.3t00.35
H M6 24102.6 E—

Caution - Note 1 -+ Applying fastening torque larger than the maximum value may result in damage
to the product.
+ Do not turn on power without tightening all terminal block screws properly.
* Do not turn on power without tightening all terminal block screws properly, other-
wise, loose contacts may generate heat (smoking, firing).
+ To check for looseness, conduct periodic inspection of fastening torque once a year.

Remarks - Be sure to conduct wiring properly and securely. Insecure or improper wiring may cause the motor
running out of control or being damaged from overheating. In addition, pay attention not to allow
conductive materials, such as wire chips, entering the driver during the installation and wiring.
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2. System Configuration and Wiring

Preparation Overall Wiring (A to D-frame, 100 V/200 V type)
Connecting Example of A to D-frame
+ Apply the voltage designated on the nameplate —— Mains
from the power source. Residual
Symmetric current should be 5000 Arms or below. current device

If the short-circuit current on the power source [!] [!] [!]
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit |:|I

breaker or transformer).

* Wiring of Main Connector (XA) JLIL
Circuit Breaker (MCCB) 41k | Wiring to Connector, XA -t P.2-14|
To protect power supply line from overload- + Connection to input power

ing, install a wiring circuit breaker rated to

) L1 (Pin-5)

the capacity of the power supply.
d7% L2 (Pin-4)

Noise Filter (NF) s
Removes external noise from the power * L3 (Pin-3)
lines. And reduces an effect of the noise [T L L1C (Pin-2)
generated by the servo driver. ﬁ ﬁ (
Magnetic Contactor (MC) Rin S>—— L2C (Pin-1)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this. .

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer) ——
Reduces harmonic current of the main
power.

- Wiring of Motor Connector (XB) | Wiring to Connector, XB -+ P.2-14|
« Connection to external components
Pin B1 (6-pin), B2 (4-pin), and ' X P

B3 (5-pin) B1 (Pin-6)

- B2 and B3 to be kept shortedfor | [T - -----------
normal operation (For Cframe |  |sessssseseccesfesssssssssses
and D-frame).

* When you connect an external Regenerative resistor (optional)

regenerative resistor, disconnect a FEETGREY « When you use an external regenerative resistor,

short circuit wire between B2 and B3 install an external protective apparatus, such
(For C-frame and D-frame), then as thermal fuse without fail.

con.nect the external regenerative * Thermal fuse and thermal protector are built in to
resistor between B1 and B2, set up the regenerative resistor (Option). If the thermal
Pr0.16 to 1 or 2. fuse is activated, it will not resume.

Note » Mount the regenerative resistor on
Note that no regenerative resistor is incombustible material such as metal.

equipped in Frame A and B type.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (A to D-frame, 100 V/200 V type)

i_...4 - High voltage

PC (to be supplied
by customer)

Handle lever | Wiring to Connector, X7 - P.2-60
Use this for connector - Monitor output
connection. Store this
after connection for Setup support software “PANATERM” 3
other occasions. Please download from our web site. §
(Refer to P.2-50 for §
connection.) =
GELGAE Wiring to Connector, X1 - P.2-51 |
+ Connection to PC (PANATERM) —
1 Wiring to Connector, X2 - P.2-51 |
: E{==1]I + Connection to RS232, RS485
Arf=Roes — or host controller
=] W ECEi]
| oo b T Wiring to Connector, X3 - P.2-53 |
i = —= « Connection to Safety by-pass plug
Charge lamp i '
H Iz L
(Red LED)" Hj puas —
.................................................. : Bl g X
H H H B3 I
.............. Short circuit wire(82-B3) Tn——— =0 .. 4 | Wiring to Connector, X4 - P.2-54 |
U-phase(red) ——7__11 .\ % 3 E « Connection to host controller
V-phase(white) j - It r=e | =
W-phase(black) e i i =S Wiring to Connector, X5 - P.2-55|
* These colors are used - - Connection to feedback scale
for optional cable. xsﬂ@p ﬂﬁ%

| - :
I[( I | Wiring to Connector, X6 - p2-57| ———
— « Connection to encoder

Ground Ground
terminal (earth)

Remarks -3

+ X1 to X7 are used for the
secondary circuit. To connect these
terminals to the primary power
supply (particularly, 24 VDC power

Junction cable for encoder

Junction cable for motor supply for brake), insulation is
| Wiring to Connector, XB -+ P.2-14| required. _ —
- Connection to motor driving phase Do not connect these terminals to
and ground the same power supply.
NS | LEH . Junction cable
. 7 for brake
o [ 10)
— ~ 5
ll_‘ j P
! ) DC Power supply 1

for brake DC24 V
*1 Do not make displacement, wiring or inspection (to be supplied by customer)

while the LED is lit - cause of electric shock.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

« Only for position control type is not provided with X2, X3 and X5.
Related page -3 - P.2-14 “Wiring of the Main Circuit (A to D-frame, 100 V/200 V type)” -« P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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2. System Configuration and Wiring
Preparation Wiring of the Main Circuit (A to D-frame, 100 V/200 V type)

A to D-frame, 100 V /200 V type

+ Wiring should be performed by a specialist or an authorized personnel.

+ Do not turn on the power until the wiring is completed.

* Never touch the power connector (XA and XB) to which high voltage is applied.
There is a risk of electric shock.

* Tips on Wiring
1) Wire connector (XA and XB).
2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it clicks.

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual
current device to be the one designed for "Inverter"
and is equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

] T L1 *Provide coil surge suppression units to the coil of the
Pow?r_ RCD|{MCCB Lo Magnetic Contactor recommended by manufacturer.
Supply Never start/stop the motor with this Magnetic

|| [ L3 Contactor.

L1C +Provide an AC Reactor.
L2C *Connect L1 and L1C, and L3 and L2C at single

phase use (100 V and 200 V), and don't use L2.

+Match the colors of the motor lead wires to those of the

External regenerative

resistor \ : B1 corresponding motor output terminals (U,V,W).
i *Don't disconnect the shorting cable between B2 and B3
P B3 (C and D frame type). Shorting cable is not required for
B2 A and B frame. Disconnect this only when the external
[Red| U regenerative register is used.
e Vv +Avoid shorting and grounding. Don't connect the
main power.
w .
+Earth-ground this.
XB

+To prevent electric shock, be sure to connect the ground

ool i i i
Grereeneﬁlr;”gvr( _@ @ terminal (@) of the driver, and the ground terminal
(ground plate) of the control panel.
" These colors -The ground terminal ((2)) must not be shared with other
optional cable. :
— Motor — iqunpment.d terminal ded
. = wo ground terminals are provided.
Ground resistance: 100 Q max. .D ,? t th th P ble to other inserti lot
For applicable wire, refer to P.2-10. *POnt connectihe earth cable to other Inserting slot,
nor make them touch.
o +Compose a duplex Brake Control Circuit so that the
< DC DC power supply brake can also be activated by an external immediate
> 24V | for brake stop signal.
X *The holding brake has no polarities.
Varistor «For the holding brake power supply capacity and how to

use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.

*Provide a varistor.
Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”
+ P.7-112 “Connector kit for XA” « P.7-113 “Connector kit for XB”

Fuse (125 V 10 A)




2

Preparation

2. System Configuration and Wiring

Wiring Diagram (A to D-frame, 100 V/200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”.

In Case of Single Phase, A to D-frame, 100 V /200 V type

Power supply Single phase, 100V -15%to 120V +10% / 200V -15% 10240 V +10 %

* In Case of MSMD, MHMD

Built-in thermal
protector of an
external
regenerative
resistor

wiring, L2 is not

* In Case of MSME

Built-in thermal
protector of an
external
regenerative
resistor

— (light yellow) —
MceB | & oL LE mceB | 5 oL L:
- = I,—B— - = II—B—
'*; H 2 lMain power '*; H 2 lMain power
@ H supply 2 H supply
(23 ' For single phase 2 + L3
{IMC [ L1C
L2C

" L3
{ImMC L1C
= L2C

}Control power

Note.1) Short wire !

:
[ B1
[External regenerative resistor} : B3

Red

White

Black

Green

U

\%

W
172159-1
172167-1

Insulated )
DC12to 24 V

} Control power

supply used. = supply
Note.1) Short wire !
o
[External regenerative resistor ! B3
Motor Y 1| Motor )
connection V_|[connection
W
&) QE
®

j
J—ljvg-—li ALV
(5 %) S M 36| ALM-
* |

DC121t0 24 V
(+5 %)

|
|
|
|
|
|
|

B2
|
|
|
|
|
|
|
|
|
|

L

s
Insulated ) ALM+
ALM-

(light yellow)

For single phase
wiring, L2 is not
used.

In Case of 3-Phase, A to D-frame, 200 V type

Power supply 3-phase, 200V -15 % to 240 V +10 %

* In Case of MSMD, MHMD

Built-in thermal
protector of an

* In Case of MSME

Built-in thermal
protector of an

external external
regenerative regenerative
f resistor resistor
i (light yellow) i o (light yellow)
mces [ 5 ; | mces [ 5 P L: |
= g Main power | = g Main power |
3 ; L2 ]supplv | 3 ; L2 }supply |
i S ; L3 I i S ; L3 I
{IMC [ L1C |] Control power | {IMC [ L1C |] Control power |
= L2C || supply ' = L2c | [ supply !
; | : |
Note.1) Short wire H Note.1) Short wire '
T | \E = |
[External regenerative resistor} : gg 1 [External regenerative resistor}.! gz 1
Red 11 . | |
White Motor ! Motor I
Black 2|2 V_|[connection | connection |
3|3 W
Green 2la i i
172159-1 @ S I I
172167-1
I | - |
52;1 o | 52] |
Insulated gy ALM+ . Insulated g ALM+ .
DC12to 24 V | DC12t024V® |
L (5 %) M 36| ALM- ' L (5 %) —\—%ALM- !
Note.1) T T
Short wire Built-in Connection of the connector XB
Frame No. (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
A-frame . . +Always open between B2-B3 . .
B-frame without without -Connect an external regenerative resistor between B1-B2 Always open between B2-B3
C-frame . . *Remove the short wire accessory from between B2-B3. . .
D-frame with with +Connect an external regenerative resistor between B1-B2 Shorted between B2-B3 with an attached short wire

The wiring indicated with the broken line shall be provided only when required.

Related page -

&+ P.2-48 “Specifications of Motor connector” -« P.2-50 “Wiring method to connector”
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2. System Configuration and Wiring
Preparation Overall Wiring (E-frame, 200 V type)

Connecting Example of E-frame

+ Apply the voltage designated on the nameplate —— Mains
from the power source. Residual
Symmetric current should be 5000 Arms or below. current device
If the short-circuit current on the power source exceeds [ 11
this value, use a current-limiting device (e.g. current- [0 ['_]
limiting fuse, current-limiting circuit breaker or |:|

ly

transformer).

* Wiring of Main Connector (XA) W
Circuit Breaker (MCCB) Ak | Wiring to Connector, XA~ P2-18 |
To protect power supply line from overload- + Connection to input power
ing, install a wiring circuit breaker rated to
the capacity of the power supply.

Noise Filter (NF) i
[T

L1 (Pin-5)
L2 (Pin-4)
L3 (Pin-3)
L1C (Pin-2)
L2C (Pin-1)

ki

Removes external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

110

—

=r=~@-od

\ "N,
\ "N,
\V e \)

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this. T

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer) ——
Reduces harmonic current of the main
power.

+ Wiring of Motor Connector (XC)
Pin B1 (4-pin), B2 (2-pin), and
B3 3-pin) | Wiring to Connector, XC -+ P.2-18|
* B2 and B3 to be kept shorted for + Connection to external components
normal operation. .
B1 (Pin-
* When you connect an external | |==s=e==es (Pin:6)......:
regenerative resistor, disconnecta | | B2 (Pin-4)
short circuit wire between B2 and

B3, then connect the external ] ] .
regenerative resistor between B1 Regenerative resistor (optional)

and B2, set up Pr0.16 to 1 or 2. « When you use an external regenerative resistor,
install an external protective apparatus, such
as thermal fuse without fail.

» Thermal fuse and thermal protector are built in to
the regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on
incombustible material such as metal.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (E-frame, 200 V type)

i_...4:High voltage

PC (to be supplied
by customer)

Handle lever Wiring to Connector, X7 - P.2-60 < —

Use this for connector - Monitor outout \\ 4
connection. Store this P

after connection for Setup support software “PANATERM”
other occasions. Please download from our web site.

o
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o
o
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(Refer to P.2-50 for
connection.)

Wiring to Connector, X1 - P.2-51 |
+ Connection to PC (PANATERM) —

A885858

®Ee®
o

Wiring to Connector, X2 - P.2-51 |

[l + Connection to RS232, RS485
| g _ or host controller
' L)l Coha]d
l : j ; Wiring tF) Connector, X3 -3 P.2-53|
1 ' « Connection to Safety by-pass plug
Short circuit wire(B2-B3) —{I ¥
------------------------------------------ el Wiring to Connector, X4 ---* P.2-54|
| Wiring to Connector, XB i P.2-18 + Connection to host controller

+ Connection to motor

U-phase(red)— [
V-phase(white) —
W-phase(black)

* These colors are used
for optional cable.

Wiring to Connector, X5 - P.2-55|
» Connection to feedback scale

©
18l

Wiring to Connector, X6 ---* P.2-57| —
+ Connection to encoder

Ground Charge lamp
terminal (Red LED)™ Remarks -

Ground _ « X1 to X7 are used for the
(earth) ;J(;Jrng;c]lgg dc;e:ble secondary circuit. To
connect these terminals to
the primary power supply
\\ (particularly, 24 VDC
power supply for brake), ——
Junction cable for motor insulation is required.
Connection to motor driving . ., g Do not connect these
phase and ground T terminals to the same

power supply.

™ Brake cable i

e

DC Power supply
for brake DC24 V |
(to be supplied by customer)

*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.
« Only for position control type is not provided with X2, X3 and X5.
Related page -3 - P.2-18 “Wiring of the Main Circuit (E-frame, 200 V type)” - P.2-48 “Specifications of Motor connector”

URL: http:/industrial.panasonic.com/jp/i/fa_motor.html




Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (E-frame, 200 V type)

E-frame, 200 V type

+ Wiring should be performed by a specialist or an authorized personnel.
+ Do not turn on the power until the wiring is completed.
+ Never touch the power connector (XA, XB and XC) to which high voltage is applied.

There is a risk of electric shock.
* Tips on Wiring

1) Wire connector (XA, XB and XC).

2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it clicks.

- T W I 5| L1
ower
supplyf{ TCP —{MCCB{ NF MCL 4 2
I 3| L3
2 [LiC
1 |L2C
= XA
A 4 | 81
External regenerative :
resistor I: 3 |B3
e 2 | B2
1| NC
XC
i U3
W 5
GreenE —@ @
*These colors
are used for
optional cable.
— Motor —

Ground resistance: 100 Q max.

For applicable wire, refer to P.2-10.

7 DC DC power supply
24V |for brake

=

Varistor

Fuse (125 V 10 A)

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

+Provide an AC Reactor.

«Connect L1 and L1C, and L3 and L2C at single
phase use (100 V and 200 V), and don't use L2.

*Don't disconnect the shorting cable between B2 and B3.
Disconnect this only when the external regenerative
register is used.

Do not connect anything to NC.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).

+Avoid shorting and grounding. Don't connect the
main power.

+Earth-ground this.

+To prevent electric shock, be sure to connect the ground
terminal (@) of the driver, and the ground terminal
(ground plate) of the control panel.

+The ground terminal (@) must not be shared with other
equipment.
Two ground terminals are provided.

-Don't connect the earth cable to other inserting slot,
nor make them touch.

+Compose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.

*Provide a varistor.

Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”
» P.7-112 “Connector kit for XA” + P.7-113 “Connector kit for XB, XC”



2. System Configuration and Wiring
Preparation Wiring Diagram (E-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, E-frame, 200 V type
Power supply 3-phase, 200 V -15 % 10230 V +10 %

(D)
E{ Motor © AM L &

)
)
Built-in thermal protector B
of an external =
regenerative resistor S
(light yellow)
MCCB | 3 L |_|1 |
- = Main power |
S8 L2 1 [supply !
2 ; L3 |
{IMC [ L1C []| Control power
= L2C | ] supply |
Note.1) Short wire ____ = |
. B3 |
|External regenerative resistor]>..*-{ B2 i
NC | 7
U |
v Motor '
connection |
iy |

—L
37

Insulated @ ALM+

DC12to 24 V
(15 cyo) @ M 36| ALM- —
< ——
Note.1)
. Built-in Connection of the connector XC
Frame | Short wire . - -
No. | (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.

* Remove the short wire accessory from
. . between B2-B3. + Shorted between B2-B3 with an attached L
E-frame with with . . . —

+ Connect an external regenerative resistor | short wire

between B1-B2

The wiring indicated with the broken line shall be provided only when required.

Related page -<¥| - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”

2-19



2. System Configuration and Wiring

Preparation

Overall Wiring (F-frame, 200 V type)

Connecting Example of F-frame

* Apply the voltage designated on the nameplate ——

from the power source.

Symmetric current should be 5000 Arms or below.
If the short-circuit current on the power source
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit
breaker or transformer).

Wiring of Main Circuit

Circuit Breaker (MCCB)
To protect power supply line from overload-
ing, install a wiring circuit breaker rated to
the capacity of the power supply.

Noise Filter (NF)
Removes external noise from the power
lines. And reduces an effect of the noise
generated by the servo driver.

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this.

* Never start nor stop the servo motor
with this Magnetic Contactor.

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main
power.

Pin B1, B2 and B3

+ B2 and B3 to be kept shorted
for normal operation.

* When you connect an external
regenerative resistor, disconnect a
short bar between B2 and B3,
then connect the external regen-
erative resistor between B1 and
B2, set up Pr0.16to 1 or 2.

Pin NC
+ Do not connect anything.

Regenerative resistor (optional)

ENEERE] - When you use an external regenerative resistor,
install an external protective apparatus, such

as thermal fuse without fail.

» Thermal fuse and thermal protector are built in
to the regenerative resistor (Option). If the
thermal fuse is activated, it will not resume.

* Mount the regenerative resistor on
incombustible material such as metal.

Mains
Residual
currelntldievice
[T
Connection with input _ .,
-3 P.2-22
aik power supply
L1
L2
L3
o
47b L L Lic
—t—| LLC  L2C
[T T >
C ] E ----------------
REAER :
Connection to external .
components m#P2-22
...... = A B
...... =

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (F-frame, 200 V type)

i....2: High voltage PC (to be supplied by customer)

Setup support software
“PANATERM” L
| Wiring to Connector, X7 - P.2-60| Please download
* Monitor output from our web site. g =
E
(1]
© Wiring to Connector, X1 - P.2-51 | §
« Connection to PC (PANATERM) g
G86666 -
168z ®R® Wiring to Connector, X2 - P.2-51 |
H® o - Connection to RS$232, RS485
—t ® o . or host controller
e e O :E Wiring to Connector, X3 - P.2-53 |
H U - + Connection to Safety by-pass plug
uce @ S
___________________________________ i % . [ T3 | Wiring to Connector, X4 - P.2-54
BT a [ R ;
Short bar (B2-B3) ) E 5 Connection to host controller
H ok L
i@ [ ]|| BEmT—= Wiring to Connector, X5 - P.2-55 |
i © CEAEH  * Connection to feedback scale
U-phase(red) 1)
V-phase(white) 71 @ | Wiring to Connector, X6 - P.2-57|
W-phase(black) W3 TR 5o + Connection to encoder
* These colors are P= R kg
used for optional ) emarks =
cable. e @ + X1 to X7 are used for the secondary
am— L \ L _
o \ circuit. To connect these terminals to —
L . .
1 \ the primary power supply (particularly,
Ground G: g N | 24 VDC power supply for brake),
terminal (erg?t?]) CR a(;ngST1p insulation is required.
(Re ) Do not connect these terminals to the
same power supply.
N
\! )
T~ Junction cable  Junction cable for motor
for brake Connection to motor driving . ., ,, Junction cable
phase and ground < for encoder
1 i
Van® ]
o0 1
DC Power supply for brake I: Z—_- I
DC24 V
(to be supplied by customer) 8 h
*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.
« The figure above shows connections on velocity, position, torque and full-closed mode driver.
« Only for position control type is not provided with X2, X3 and X5.
Related page =¥ - P.2-22 “Wiring of the Main Circuit (F-frame, 200 V type)” -« P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (F-frame, 200 V type)

F-frame, 200 V type

+ Wiring should be performed by a specialist or an authorized personnel.
+ Do not turn on the power until the wiring is completed.
+ Never touch the terminal to which high voltage is applied. There is a risk of electric shock.
* Tips on Wiring
1) Take off the cover fixing screws, and detach the terminal cover.
2) Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the termi-
nal block. For cable diameter and size, reter to "Driver and List of Applicable Periph-
eral Equipments" (P.2-10).
Tighten the terminal block screw with a torque between 1.0 N*m and 1.7 N-m.
3) Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with a torque written on P.2-11.

I I L1
Power| |pepl IMCCBI| NF|—{MCI LI |2
supply I

— L3

L1C
1 L2C
B P B1
External tive |
reXSIeS:g?. regenerative : : |: BS
__________ B2
NC
Black W W
@)
Green @
*#These colors
are used for
optional cable.
— Motor
Ground resistance: 100 Q max.
For applicable wire, refer to P.2-10.
< DC power
DC suppl
> 24\ pply
for brake
L
Varistor

Fuse (125 V 10 A)

+Check the name plate of the driver for power specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

+Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer. Never
start/stop the motor with this Magnetic Contactor.

+Provide an AC Reactor.

*Don't disconnect the short bar between B2 and B3.
Disconnect this only when an external regenerative register
is used.

*Do not connect anything to NC.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).

+Avoid shorting and grounding.

Don't connect the main power.

-Earth-ground this.

+To prevent electric shock, be sure to connect the ground
terminal (@) of the driver, and the ground terminal (ground
plate) of the control panel.

*The ground terminal (@) must not be shared with other
equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting slot,
nor make them touch.

+Compose a duplex Brake Control Circuit so that the brake
can also be activated by an external immediate stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.

*Provide a varistor.

Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Wiring Diagram (F-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, F-frame, 200 V type

Power supply 3-phase, 200 V -15 % to 230V +10 %

Built-in thermal protector
of an external
regenerative resistor
(light yellow)

<4 H
OF {FALM

o
-
(1]
o
o
=
D
=
o
S

Coil surge suppression units

| | a
MCCB | 5 P L X :
A = Main power |
) g ? Z L2 |1supply -
s 1} L3 |
MC —{L1C || Control power
N L2C || supply |
|External regenerative resistor}:;---1_B1 |
: B3 '
Note.1) Short bar /"E B2 |
NC | —
3 Motor |
connection '
W |
E[ Motor S ALM L -@ |
L xa '
a7 o] X4 |
Insulated @ ALM+ .
DC12to 24 V |
(i5 °/o) @ |—36 ALM- !
I = | —
[ ]
Note.1)
F Short b Built-in Connection of terminal block
rame ort bar .
No. | (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
» Remove the short bar accessory from
. . between B2-B3. + Shorted between B2-B3 with an attached
F-frame with with . . —
» Connect an external regenerative resistor | short bar
between B1-B2

The wiring indicated with the broken line shall be provided only when required.
Related page =<3 - P.2-48 “Specifications of Motor connector”

2-23



2. System Configuration and Wiring

Preparation Overall Wiring (G-frame, 200 V type)
Connecting Example of G-frame
* Apply the voltage designated on the nameplate — Mains
from the power source. Residual
Symmetric current should be 5000 Arms or below. current device
If the short-circuit current on the power source [ 11
exceeds this value, use a current-limiting device [0
(e.g. current-limiting fuse, current-limiting circuit |:| (]
breaker or transformer). _ Connection with input . P .26
.. e ower suppl
- Wiring of Main Circuit AIANAI - S
Circuit Breaker (MCCB) B o o2 L1C
To protect power supply line from overloading, L2C
install a wiring circuit breaker rated to the capacity L1
of the power supply. il
Noise Filter (NF) * +— L2
Removes external noise from the power lines. And ] L3
reduces an effect of the noise generated by the L0
servo driver. — e
Magnetic Contactor (MC) LITITI o
Turns on/off the main power of the servo driver. P
Use coil surge suppression units together with this. E E
* Never start nor stop the servo motor with this E E
Magnetic Contactor. ;i
Reactor (L) (to be supplied by customer) —— E E
Reduces harmonic current of the main power. E E
Connection to external components---i-P.2-26
SN - SO P
B2 :
----------------------------------------------------------- 1
Regenerative resistor (optional) [Pin B1 and B2 |
Remarks - * When you connect an external regenerative
- When you use an external regenerative resistor, resistor, connect the external regenerative resistor
install an external protective apparatus, such between B1 and B2, set up Pr0.16 to 1 or 2.
as thermal fuse without fail. | Pin DB1, DB2, DB3 and DB4 |
* Thermal fuse and thermal protector are built in to - Normally, leave DB3 and DB4 short-circuited.
the regenerative resistor (Option). If the thermal - To connect the external dynamic brake resistor,
fuse is activated, it will not resume. refer to “Dynamic Brake” on P.2-67 Do not use
* Mount the regenerative resistor on incombustible the external dynamic brake resistor together
material such as metal. with the built-in resistor.
The wiring indicated with the broken line shall be « Do not connect anything.

provided only when required.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (G-frame, 200 V type)

H 1 High voltage

PC (to be supplied
by customer)

‘‘‘‘

| Wiring to Connector, X7 - P.2-60|

* Monitor output Setup support software “PANATERM”
Please download from our web site.

o
=
(1]
o
o
=
D
=
o
S

Wiring to Connector, X1 - P.2-51 |

+ Connection to PC (PANATERM)
o) Wiring to Connector, X2 - P.2-51 |
FLLL o ] + Connection to RS232, RS485
O : ; or host controller
o ¥ - E ok Wiring to Connector, X3 - P.2 53|
.‘H E @i Tl 9= > —
H ‘@ ATk « Connection to Safety by-pass plug
............................... & el
i K a1 — : —
------------------------------ - . ‘ 1 Wiring to Connector, X4 -3 P.2-54
! —a n g
i (@)1 H . » Connection to host controller
— Jl ] S|
U-phase—2 @) N : =29 Wiring to Connector, X5 - P.2-55 |
V-phase || 'H i 15 ‘ E « Connection to feedback scale
W-ph | - ol 1 — :
PhaseT % O : @) . |W|r|ng to Connector, X6 - P.2-57|
1 Te i @ ] - Connection to encoder
ﬁﬁ@i ] Junction cable for encoder —
|
Lﬁ o o Short bar (DB3-DB4)
e — harge | LED
Ground — Charge amp(. ) .
terminal Ground Do not make displacement, wiring or
(eart inspection while the LED is lit - cause

of electric shock.
Motor cable (Shield wire)

Connection to motor driving . ,.
phase and ground i P2-26 —
\ + X1 to X7 are used for the secondary

circuit. To connect these terminals to
the primary power supply (particularly,
24 VDC power supply for brake),

H insulation is required.

Do not connect these terminals to the
same power supply.

Brake cable

L

DC Power supply —
for brake DC24 V
(to be supplied 5
by customer)

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

+ Only for position control type is not provided.
Related page =¥ - P.2-26 “Wiring of the Main Circuit (G-frame, 200 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (G-frame, 200 V type)

G-frame, 200 V type

+ Wiring should be performed by a specialist or an authorized personnel.
+ Do not turn on the power until the wiring is completed.
+ Never touch the terminal to which high voltage is applied. There is a risk of electric shock.

* Tips on Wiring

1) Take off the cover fixing screws, and detach the terminal cover.

2)Make wiring

Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral

Equipments" (P.2-10).

Tighten the terminal block screw with a torque between 2.0 Nem and 2.4 N-m (left
side) and 1.0 N*m and 1.7 N+m (right side).

3)Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with the torque written on P.2-11.

Power
supply

NC

L1C

L2C

u N L1 NC

L {RCD H{MCCB L2 NC
u N L3 DB1
B1 DB2

L B2 NC

B NC NC

u U [ DB3

v v DB4

L w NC

E Left Right

side side

— @@
— Motor =
Ground resistance: 100 Q max.
For applicable wire, refer to P.2-11.
i o DC power
~ DC su pI
for brake
I
Varistor

Fuse (125 V 10 A)

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

-Make sure to provide a noise filter.

+Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer. Never
start/stop the motor with this Magnetic Contactor.

Provide an AC Reactor (to be supplied by customer).

+The voltage applied across DB1 and DB2 must be 300 VAC
or below or 100 VDC or below.
*Match the connector of the motor and driver “U, V, W”.
+ Avoid shorting and grounding.
Don't connect the main power.
+For normal operation, do not disconnect the shorting bar
from DB3 and DB4: remove the bar only when the external
dynamic brake resistor is used.

+Earth-ground this.

+To prevent electric shock, be sure to connect the ground
terminal (@) of the driver, and the ground terminal (ground
plate) of the control panel.

*The ground terminal (@) must not be shared with other
equipment.

Two ground terminals are provided.

-Don't connect the earth cable to other inserting slot,
nor make them touch.

-Compose a duplex Brake Control Circuit so that the brake
can also be activated by an external immediate stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how to
use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.

*Provide a varistor.

Connect a 10 A fuse in series with the varistor.

* Do not connect anything to NC.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Wiring Diagram (G-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, G-frame, 200 V type

Power supply 3-phase, 200 V -15 % to 230 V +10 %

Built-in thermal protector

uonesedaid

et : : of an external
ON OchF 1F ALM MC1 regenerative resistor
< Coil surge suppression units (light yellow)
Note6) ———"— "~
5 MCCB | § | L = jl —
ower [<— ~— £ ,- .
' = : Main power
supply  <— o b e L2 ]supply i
(3-phase) [«— <. — 9 g - L3
Z 1
{} MC1 | .L1C || Control power |
R LoC | [ supply .
External | gy |
) ) ) Note.3) |regenerative | ,
Coil surge suppression units "2/ | resistor 1 B2 |
= Note.1) NC .
. . DB1 |
Dynamic Brake resistor DB2 !
1.2 Q' 400 W Note.5)Note.5)Note.5) | P
3 pieces Thermal fuse Note.2) [ |2B3 '
Note.2) .1 DB4 |
3 : U
— A Motor |
— e V_{[connection !
— 5 , W |
Turns on/off the — ,i\lllo(t.‘,eZ 4) —\—-@ &) |
dynamic brake resistor. ’ fant @ |
Please use it with the ‘:{ Motor Am L :
coil surge suppression 37 ] |
units recommended Insulated l‘@fALM*' | L
by manufacturer of DC12 tcz 24V = 36 ! —
; 99 hiy—
electromagnetic contactor. (#5 %) T ALM |
= — J'
Note.1) About regenerative resistor
F Short b Built-in Connection of terminal block
rame ort bar .
No. | (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.
G-frame|  without without | - Connect an external regenerative - Open between B1-B2
resistor between B1-B2 J—
Note.2) About dynamic brake resistor
F Short b Built-in Connection of terminal block
rame ort bar .
No. | (Accessory) | dynamic brake In case of using In case of not using
resistor. an external dynamic brake resistor. an external dynamic brake resistor.
+ Remove attached short bar between . Shorted with attached short bar
. . DB3-DB4.
G-frame with with . between DB3-DB4
» Connect external dynamic brake o)
; » Open between DB1-DB2
resistor as shown above.
Note.3) A magnetic contactor MC2 must be the same rating as the contactor MC1 in the main circuit.
Note.4) Servo may be turned on in the external sequence if the contact deposits: to protect the system, provide the auxiliary
contact.
Note.5) Provide an external protective device (e.g. thermal fuse) to monitor the temperature of the external dynamic brake
resistor.
Note.6) Reactor should be prepared by the customer.
The wiring indicated with the broken line shall be provided only when required.
Related page -<¥| - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

Preparation

Overall Wiring (H-frame, 200 V type)

Connecting Example of H-frame

+ Apply the voltage designated on the name- —— Mains
plate from the power source. Residual
Symmetric current should be 5000 Arms or below. current device
If the short-circuit current on the power source [ 11
exceeds this value, use a current-limiting device [0
(e.g. current-limiting fuse, current-limiting circuit |:| :|
breaker or transformer).
* Wiring of Main Circuit Wiy
Circuit Breaker (MCCB) hoth )
To protect power supply line from overloading,
install a wiring circuit breaker rated to the capacity
of the power supply. TTE Charge lamp (LED) ———
. . D t make displ t,
Noise Filter (NF) Hi— wiring or nspecton whie
Removes external noise frgm the power lines. And T the LED is lit - cause of
reduces an effect of the noise generated by the : : electric shock.
servo driver. —
Magnetic Contactor (MC) L
Turns on/off the main power of the servo driver.
Use coil surge suppression units together with this.
* Never start nor stop the servo motor with this [ 11|
Magnetic Contactor.
Reactor (L) (to be supplied by customer) L2C L1C ®
Reduces harmonic current of the main power. | | |\  —/T —/—~" " "/ —/fJ /T
L1/L2|L3| | Connection with input .
24 VDC power supply 3+ P.2-30
power supply for  [Eannection to external .
regenerative resistor components =3 P.2-30
to be supplied by)
customer
*Use a power B1
supply with  memm{ .. -
S5Aorlarger pmmm=q 00 A EEEEEEEEEE NSNS S SN SEEEEEEEEEEEEE L T P R T ey
capacity. B2
= - - iy — —J Cheessssseesss - ELA L L P T
Regenerative resistor - = — v SR
. (optional) i — e 1
Remarks---# b

» When you use an external regenerative
resistor, install an external protective

Dynamic Brake

apparatus, such as thermal fuse without resistor
fail to be supplied by
ail. customer

» Thermal fuse and thermal protector are built in
to the regenerative resistor (Option). If the
thermal fuse is activated, it will not resume.

* Mount the regenerative resistor on
incombustible material such as metal.

+ For wiring of the circuit, refer to “Wiring
Diagram” on P.2-31.

* When you use an external dynamic brake resistor, install an
external protective apparatus, such as thermal fuse
without fail.

* Mount the dynamic brake resistor on incombustible material
such as metal.

)

Magnetic Contactor (MC)

Turns on/off the dynamic brake
resistor.

Use coil surge suppression units
together with this.

* For wiring of the circuit, refer to “Wiring Diagram” on P.2-31.
* For an example of the recommended protective circuit, refer to
“Dynamic Brake” on P.2-67.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (H-frame, 200 V type)

i____1:High voltage PC (to be supplied by customer)

o o . Setup support software
oede =
| erlpg to Connector, X7 - P.2-60 “PANATERM’
* Monitor output Please download

from our web site.

RRSIEN

Wiring to Connector, X1 ---# P.2-51 |
+ Connection to PC (PANATERM)

o
-
(1]
o
o
=
D
=
o
S

Wiring to Connector, X2 - P.2-51 |

» Connection to RS232, RS485 —
or host controller

+ Connection to Safety by-pass plug

Wiring to Connector, X4 - P.2-54|
« Connection to host controller

T = Wiring to Connector, X5 - P2-55| |
« Connection to feedback scale

im=g | Wiring to Connector, X6 - P.2-57|
- Connection to encoder

. + X1 to X7 are used for the secondary circuit.
Junction cable - To connect these terminals to the primary
for encoder power supply (particularly, the 24 VDC
power supply for brake and the 24 VDC
power supply for regenerative resistor),
insulation is required.

Do not connect these terminals to the same
power supply.

Pin B1and B2

* When you connect an external regenerative
resistor, connect the external regenerative
Motor cable (Shield wire) resistor between B1 and B2, set up Pr0.16 L

Connection to motor driving . to1or2.
- P.2-30 -
phase and ground [ Pin DB1 and DB2 |

» When installing an external dynamic brake
resistor, connect the magnetic contactor (for

| controlling) for external dynamic brake to
@N between LIC and DB1.

= D

+ The voltage applied across DB1 and

Brake cable

DC Power supply DB2 must be 300 VAC or below or 100 I
for brake DC24 V |— VDC or below.
(to be supplied i

by customer)

+ Do not connect anything.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

+ Only for position control type is not provided.
Related page --¥| - P.2-30 “Wiring of the Main Circuit (H-frame, 200 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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2. System Configuration and Wiring
Preparation Wiring of the Main Circuit (H-frame, 200 V type)

H-frame, 200 V type

+ Wiring should be performed by a specialist or an authorized personnel.

+ Do not turn on the power until the wiring is completed.

* Never touch the terminal to which high voltage is applied. There is a risk of electric shock.

* Tips on Wiring

1) Take off the cover fixing screws, and detach the terminal cover.

2)Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral
Equipments" (P.2-10).
Tighten the terminal block screw with a torque between 0.7 N-m and 0.8 N-m (upper
side) and 2.2 N-m and 2.5 N+m (lower side).

3)Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with the torque written on P.2-11.

+Check the name plate of the driver for power
specifications.
*Provide a residual current device. The residual current
Upper device to be the one designed for "Inverter" and is
side equipped with countermeasures for harmonics.
L1C «Provide a circuit breaker.
*Make sure to provide a noise filter.
L2C Provide coil surge suppression units to the coil of the
DB1 Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
DB2 Contactor.
*The voltage applied across DB1 and DB2 must be 300
VAC or below or 100 VDC or below.
*Provide an AC Reactor (to be supplied by customer).

Power RCD

supply[] HIMCCB

- *Do not connect anything to NC.
Power supply for /T NC +Match the connector of the motor and driver “U, V, W”.
regenerative resistor +Avoid shorting and grounding.
U Don't connect the main power.

U
\Y Vv -Earth-ground this.

W *To prevent electric shock, be sure to connect the ground
E

W terminal (@) of the driver, and the ground terminal
Lower (ground plate) of the control panel.
side +The ground terminal (2)) must not be shared with other

@ @ equipment.
Two ground terminals are provided.

*Don't connect the earth cable to other inserting slot,
— Motor p— nor make them touch.

Ground resistance: 100 Q max. -Compose a duplex Brake Control Circuit so that the
For applicable wire, refer to P.2-11. brake can also be activated by an external immediate
. stop signal.
S - DC DC power *The holding brake has no polarities.
> o4\ supply «For the holding brake power supply capacity and how to
for brake use the brake, refer to “Specifications of Built-in Holding
Brake” on P.2-65.
*Provide a varistor.
Fuse (125 V 10 A) Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.
Related page -] - P.2-48 “Specifications of Motor connector”

I+

Varistor
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Preparation

2. System Configuration and Wiring

Wiring Diagram (H-frame, 200 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”.

In Case of 3-Phase, H-frame, 200 V type

Power supply 3-phase, 200 V -15 % to 230V +10 %

Note 1)
Pd ! ! Built-in thermal protector of
ON OchF 1FALM MCt an external regenerative
A Coil surge suppression units [_?_?'ig; T2 terminals)
- - - -~ -
ower [<— = ;
supply : = v Main power '
1 3 e L2 1| supply |
(3-phase) | — 5 % ane L3 -
> d
{} MC1 —L1C |1 Control power |
Insulated @® 1 = L2C | | supply '
DC24V © n External Ril... |
T regenerative R2 |- B1 !
= Note.3) , Lresistor 1 B2 |
Coil surge suppression units \\\'\M‘gz L Note.1) NC |
. . P e DB1
Dynamic Brake resistor NN |
1.20 400 W Note.5)Note.5)Note.5) Thermal fuse DB2 !
3 pieces Note.2) { ——1 Ul Motor |
R "/ """" V' connection '
- g ' w |
e} / J —\_ @ |
Turns on/off the —{} MC2 @ 1
dynamic brake resistor. Note.4) E{ Motor ALM L @ |
Please use it with the T, |
coil surge suppression J_Dbﬂ ALV .
units recommended DICn.ngltEg%% v ® |
by manufacturer of (25 %) O 36| ALV |
electromagnetic contactor. I — |
- i

Note.1) About regenerative resistor

Built-in Connection of terminal block
Frame | Short bar . - -
regenerative In case of using In case of not using
No. (Accessory) . . . . .
resistor an external regenerative resistor. an external regenerative resistor.
(External regenerative resistor terminal)
» Terminal R1, R2 connect to B1, B2
. . » Terminal T1, T2 connection as shown above
H-frame without without  Terminal 24 V, 0 VV connect to DC power Open between B1-B2
supply of DC24 V.
+ E terminal connect to the ground
Specification of external regenerative resistor, please refer to P.7-122, “Options Components”.

Note.2) About dynamic brake resistor

Built-in Connection of terminal block
Frame | Short bar . - -
dynamic brake In case of using In case of not using
No. (Accessory) ) . . . .
resistor. an external dynamic brake resistor. an external dynamic brake resistor.
H-frame | without without Connect external dynamic brake resistor as | | Open between DB1-DB2

shown above.

Note.3) A magnetic contactor MC2 must be the same rating as the contactor MC1 in the main circuit.
Note.4) Servo may be turned on in the external sequence if the contact deposits: to protect the system, provide the auxiliary

contact.

Note.5) Provide an external protective device (e.g. thermal fuse) to monitor the temperature of the external dynamic brake

resistor.

Note.6) Reactor should be prepared by the customer.

The wiring indicated with the broken line shall be provided only when required.
Related page =<3 - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

resistor, disconnect a short circuit wire
between B2 and B3, then connect the external |  lea 0t ol
regenerative resistor between B1 and B2, set
up Pr0.16to 1 or 2.

Preparation Overall Wiring (D, E-frame, 400 V type)
Connecting Example of D, E-frame
* Apply the voltage designated on the nameplate —— Mains *Useapower | 24 VDC power supply
from the power source. Residual > hormer | for control
Symmetric current should be 5000 Arms or below. current device capacity. (to be supplied by customer)
If the short-circuit current on the power source <
exceeds this value, use a current-limiting device SINTN 24V
(e.g. current-limiting fuse, current-limiting circuit -
breaker or transformer). |:| ov
* Wiring of Main Connector (XA) "ﬂ'ﬂ'ﬂ_' | Wiring to Connector, XD -+ P.2-34|
Circuit Breaker (MCCB) Y] + Connection to control power
To protect power supply line from overload- '
ing, install a wiring circuit breaker rated to | Wiring to Connector, XA - P.2-34|
the capacity of the power supply. S - Connection to input power
Noise Filter (NF) P L1 (Pin-3)
Removes external noise from the power L2 (Pin-2)
lines. And reduces an effe.ct of the noise . . L3 (Pin-1)
generated by the servo driver.
Tal Tol Tyl
Magnetic Contactor (MC) pmmmmmmmnnmEmanes
Turns on/off the main power of the servo s
driver. P
Use coil surge suppression units together : :
with this. == : :
* Never start nor stop the servo motor E :
with this Magnetic Contactor. o
Reactor (L) (to be supplied by customer) P
Reduces harmonic current of the main : :
power. E E
« Wiring of Motor Connector (XC) r o
Pin B1 (4-pin), B2 (2-pin), and B3 (3-pin) | Wiring to Connector, XC - P.2-34 | E E
"B2 a“°! B3 to be kept shorted for normal + Connection to external components E E
operation. 1o
* When you connect an external regenerative B1 (Pin-4) E E

Regenerative resistor (optional)

+ When you use an external regenerative resistor,
install an external protective apparatus, such
as thermal fuse without fail.

» Thermal fuse and thermal protector are built in to
the regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on incombustible
material such as metal.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (D, E-frame, 400 V type)

i____1:High voltage

| Wiring to Connector, X7 - P.2-60 |

* Monitor output

Handle lever
Use this for connector

connection. Store this
after connection for ‘

other occasions.
(Refer to P.2-50 for
connection.)

| Wiring to Connector, XB -

« Connection to motor

U-phase(red) |

PC (to be supplied by customer)
Setup support software
“PANATERM”

Please download
from our web site.

Wiring to Connector, X1 - P.2-51 |
« Connection to PC (PANATERM)

Wiring to Connector, X2 - P.2-51 |

- Connection to RS232, RS485
or host controller

Wiring to Connector, X3 - P.2-53|
+ Connection to Safety by-pass plug

| Wiring to Connector, X4 - P.2-54 |
» Connection to host controller

Wiring to Connector, X5 - P.2-55|

Elmm| 1= * Connection to feedback scale

V-phase(white)

W-phase(black)

(O

/

Ground
terminal

S

Ground
(earth)

Charge lamp
(Red LED)™

Junction cabl
for encoder

| Wiring to Connector, X6 - P.2-57 |
» Connection to encoder

Remarks -3

+ X1 to X7 are used for the secondary
circuit. To connect these terminals to
the primary power supply (particularly,
the 24 VDC power supply for control
and the 24 VDC power supply for
brake), insulation is required.

Do not connect these terminals to the
same power supply.

e

S

™ Brake cable

Motor cable (Shield wire)

Connection to motor driving

phase and ground

<3 P.2-34

f.®
) ©)

L

DC Power supply for brake

DC24 V

[ ]

(to be supplied by customer)

] J

*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

« Only for position control type is not provided with X2, X3 and X5.
Related page =¥ - P.2-34 “Wiring of the Main Circuit (D, E-frame, 400 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (D, E-frame, 400 V type)

D, E-frame, 400 V type

+ Wiring should be performed by a specialist or an authorized personnel.
+ Do not turn on the power until the wiring is completed.
* Never touch the power connector (XA, XB, XC and XD) to which high voltage is ap-

plied. There is a risk of electric shock.

* Tips on Wiring

1) Wire connector (XA, XB, XC and XD).
2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it clicks.

DC 1 | 24v
24V 2 ov
= XD
powerl 1| 3 | L1

wer
Supply_RCD_MCCB NF HMC|{ L 2 L2
n » 1| L3
— XA
------------- 4 | Bi
I: 3 | B3
------------- 2 | B2
1 N
Yellow| XC
(X2)
e}~ —— |
3| U
_@ W — 1 W
XB
©)
*These colors
are used for
optional cable.
— Motor
Ground resistance_: 10 Q max.
For applicable wire, refer to P.2-10.
M
< DC DC power supply
> 24V | for brake
L
Varistor

\Fuse (125 V10 A)

+Direct power supply for control circuit.

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

*Make sure to provide a noise filter.

+Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

+Provide an AC Reactor.

+AC 3-phase power supply 400 V for main circuit.

+Don't disconnect the shorting cable between B2 and
B3. Disconnect this only when the external
regenerative register is used.

*Do not connect anything to N.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).

+Avoid shorting and grounding. Don't connect the
main power.

-Earth-ground this.

+To prevent electric shock, be sure to connect the
ground terminal (@) of the driver, and the ground
terminal (ground plate) of the control panel.

*The ground terminal (@) must not be shared with other
equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting
slot, nor make them touch.

+Compose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

For the holding brake power supply capacity and how
to use the brake, refer to “Specifications of Built-in
Holding Brake” on P.2-65.

*Provide a varistor.

Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.

Related page -] - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”
* P.7-112, 113 “Connector kit for XA” « P.7-113 “Connector kit for XB, XC” - P.7-112 “Connector kit for XD”
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2. System Configuration and Wiring
Preparation Wiring Diagram (D, E-frame, 400 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, D, E-frame, 400 V type

Power supply 3-phase, 380 V -15 % to 480 V +10 %

)
@
Built-in thermal protector g‘
of an external =l
regenerative resistor S
(light yellow)
insuiated @)oo 24V |
nsulate Control power
1 bc24v © oV }supply P !
MCCB | & L |_|1 !
1% L2 |}+Main power |
<X E g |_3 Supply |
IR it |
1 T B |
|External regenerative resistort::::::'//E B3 |
(P B2
Note.2) Short wire N | R
L'J -
Motor |
V_[[connection i
W |
[’2] a7 |
Insulated 5 ALM+ !
DC121t0 24 V |
(5 %) Or__ 36| ALM- i L
I
e _
Note.1) Shielding the circuit is recommended for the purpose of noise reduction.
Note.2)
) Built-in Connection of the connector XC
Frame | Short wire . - .
No. | (Accessory) regenerative In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.

* Remove the short wire accessory from
between B2-B3. + Shorted between B2-B3 with an attached 7
» Connect an external regenerative resistor | short wire
between B1-B2

E-frame with with

The wiring indicated with the broken line shall be provided only when required.

Related page -<¥| - P.2-48 “Specifications of Motor connector” « P.2-50 “Wiring method to connector”
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2. System Configuration and Wiring
Preparation Overall Wiring (F-frame, 400 V type)

Connecting Example of F-frame

« Apply the voltage designated on the nameplate —— Mains *Use a power 24 VDC power supply
from the power source. Residual oAorarger | fOr control

Symmetric current should be 5000 Arms or below. current device capacity. (to be supplied by customer)
If the short-circuit current on the power source <
exceeds this value, use a current-limiting device FIT1T
(e.g. current-limiting fuse, current-limiting circuit

breaker or transformer). |:| Y
* Wiring of Main Circuit oV

Circuit Breaker (MCCB) Fch B Connection with control .

To protect power supply line from overload- power supply -+ P.2-38

ing, install a wiring circuit breaker rated to

the capacity of the power supply. Connection with input

Noise Filter (NF) power supply

Removes external noise from the power L1
lines. And reduces an effect of the noise : : L2
generated by the servo driver. — L3

Magnetic Contactor (MC)

Turns on/off the main power of the servo

driver.

Use coil surge suppression units together

with this. ===

* Never start nor stop the servo motor
with this Magnetic Contactor.

% P.2-38

oY

I
ll|

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
power. :
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

Pin B1, B2 and B3

+ B2 and B3 to be kept shorted for Connection to external
normal operation. components

* When you connect an external
regenerative resistor, disconnect a B1
short bar betweenB2andB3, [ [T
then connect the externalregen- | peesescessssssssssesees -
erative resistor between B1 and

B2, set up Pr0.16 to 1 or 2. Regenerative resistor (optional)

Pin NC . + When you use an external regenerative resistor,
* Do not connect anything. install an external protective apparatus, such
as thermal fuse without fail.

« Thermal fuse and thermal protector are built in to
the regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on incombustible
material such as metal.

% P.2-38

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (F-frame, 400 V type)

i____3: High voltage

| Wiring to Connector, X7 - P.2-60|

+ Monitor output

U

®
et

—

PC (to be supplied
by customer)

—
)

e

@
n
m
&L

—
w

e

@,
T T i iR T T T VAW R ANV

|

(&)

@
]

z

U-phase(red)

(=

[E|mm

\ >
Setup support software “PANATERM”
Please download from our web site.

Wiring to Connector, X1 -3 P.2-51 |
+ Connection to PC (PANATERM)

Wiring to Connector, X2 --# P.2-51 |

« Connection to RS232, RS485
or host controller

Wiring to Connector, X3 - P.2-53|
» Connection to Safety by-pass plug

| Wiring to Connector, X4 - P.2-54 |

o
-
(1]
o
o
=
D
=
o
S

» Connection to host controller

L= Wiring to Connector, X5 - P.2-55 |

V-phase(white)

&

<

W-phase(black)

=

T | T LT T LT T e

@

CHARGE
S

@’@

e

o \n

Ground
terminal

N

Gro_und Charge lamp

(earth) (Red LED

)’

TR . Connection to feedback scale

| Wiring to Connector, X6 - P.2-57 |
« Connection to encoder

+ X1 to X7 are used for the secondary circuit.
To connect these terminals to the primary
power supply (particularly, the 24 VDC power
supply for control and the 24 VDC power
supply for brake), insulation is required.

Do not connect these terminals to the same
L power supply.

™ Junction cable
for brake

Junction cable for motor

Junction cable

phase and ground

Connection to motor driving for encoder

-3 P.2-38

an®

L

DC Power supply for brake

DC24 V

(to be supplied by customer)

[ ]

] J

*1 Do not make displacement, wiring or inspection while the LED is lit - cause of electric shock.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

« Only for position control type is not provided with X2, X3 and X5.

Related page -3 - P.2-38 “Wiring of the Main Circuit (F-frame, 400 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation Wiring of the Main Circuit (F-frame, 400 V type)

2. System Configuration and Wiring

F-frame, 400 V type

+ Wiring should be performed by a specialist or an authorized personnel.
+ Do not turn on the power until the wiring is completed.
* Never touch the terminal to which high voltage is applied. There is a risk of electric shock.
* Tips on Wiring
1) Take off the cover fixing screws, and detach the terminal cover.
2) Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral
Equipments" (P.2-10).
Tighten the terminal block screw with a torque written on P.2-11.
3) Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with a torque written on P.2-11.
+Direct power supply for control circuit.

DC
24V

24V +Check the name plate of the driver for power specifications.

ov *Provide a residual current device. The residual current device
to be the one designed for "Inverter" and is equipped with
countermeasures for harmonics.

*Provide a circuit breaker.

-Make sure to provide a noise filter.

Power
supply| |

RCD -

MCCB

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer. Never
start/stop the motor with this Magnetic Contactor.

+Provide an AC Reactor.

+AC 3-phase power supply 400 V for main circuit.

+Don't disconnect the short bar between B2 and B3.
Disconnect this only when an external regenerative register is
used.

-Do not connect anything to NC.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).

+Avoid shorting and grounding.
Red ) U ! [*] gr g
Don't connect the main power.
eV
White V .
W -Earth-ground this.
—Mi W +To prevent electric shock, be sure to connect the ground
E terminal (@) of the driver, and the ground terminal (ground
G(Erereeﬁym @ @ plate) of the control panel.
*The ground terminal (@) must not be shared with other
equipment.
— Motor Two'ground terminals are provided. - .
*Don't connect the earth cable to other inserting slot, nor
G d resist 10 QT make them touch.
round resistance: max. -
For applicable wire, refer to P.2-10. «Compose a duplex Brake Control CII’ICUIt so.that the br.ake
can also be activated by an external immediate stop signal.
S DC power *The hoIding_brake has no polarities. .
DC supply -For the holding brake power supply capacity and how to use
> 24V the brake, refer to “Specifications of Built-in Holding Brake” on
for brake P .65
T P2-65. .
Varistor Provide a varistor.

Connect a 10 A fuse in series with the varistor.

Fuse (125 V 10 A)

The wiring indicated with the broken line shall be provided only when required.
Related page -] - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Wiring Diagram (F-frame, 400 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, F-frame, 400 V type

Power supply 3-phase, 380V —15 % to 480V +10 %

o
(1]
Built-in thermal protector §
of an external E
regenerative resistor =)
(light yellow)
| r —— - —
i [Terminal block]
| — Note.1) ZAV Terminal block |
nsulate '
DC24 V O oV }gl?ntll'ol power |
T pply :
= MCCB | 5 L X |
£ :
' Main power i
A8 % L2 1t supply |
i 38 L3 .
2
mc{} -1 Bi |
-8B i
|External regenerative re&stor% B2 !
Note.2) Short bar NC | p—
U '
v _|lMotor |
connection !
w |
®e |
E{ Motor © ALM = T !
—L |
37 \
Insulated 5, ALM+ |
DC12to 24 V '
(5 %) © M 36| ALM- | L
< — '
B < _
Note.1) Shielding the circuit is recommended for the purpose of noise reduction.
Note.2)
ilt-i Connection of terminal block
Frame | Short bar re ?rj\”etrg:ive - -
No. |(Accessory) gent In case of using In case of not using
resistor an external regenerative resistor. an external regenerative resistor.

» Remove the short bar accessory from
between B2-B3. + Shorted between B2-B3 with an attached 7
» Connect an external regenerative resistor | short bar
between B1-B2

F-frame with with

The wiring indicated with the broken line shall be provided only when required.
Related page =<3 - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

Preparation

Overall Wiring (G-frame, 400 V type)

Connecting Example of G-frame

+ Apply the voltage designated on the name- —

plate from the power source.
Symmetric current should be 5000 Arms or below.

If the short-circuit current on the power source
exceeds this value, use a current-limiting device
(e.g. current-limiting fuse, current-limiting circuit
breaker or transformer).

* Wiring of Main Circuit
Circuit Breaker (MCCB)
To protect power supply line from overloading,
install a wiring circuit breaker rated to the capacity
of the power supply.

Noise Filter (NF)
Removes external noise from the power lines. And
reduces an effect of the noise generated by the
servo driver.

Magnetic Contactor (MC)
Turns on/off the main power of the servo driver.

Use coil surge suppression units together with this.

* Never start nor stop the servo motor with this
Magnetic Contactor.

Reactor (L) (to be supplied by customer)
Reduces harmonic current of the main power.

| Connection to external components--i-P.2-42

Regenerative resistor (optional)

* When you use an external regenerative resistor,
install an external protective apparatus, such
as thermal fuse without fail.

+ Thermal fuse and thermal protector are built in to
the regenerative resistor (Option). If the thermal
fuse is activated, it will not resume.

* Mount the regenerative resistor on incombustible
material such as metal.

The wiring indicated with the broken line shall be
provided only when required.

Ma_ins Use apower | 24 VDC power supply
Residual A raer | for control
current device capacity. (to be supplied by customer)
[0 24V
|:|:| ov
Connection with control .
LI LT power supply i P2-42
ﬁnd a = = =
n Connection with input it P2-42
power supply
L1
il L2
[T L3
— !
RERER E

[Pin B1 and B2 |

* When you connect an external regenerative
resistor, connect the external regenerative resistor
between B1 and B2, set up Pr0.16to 1 or 2.

[ Pin DB1, DB2, DB3 and DBA4 |

* Normally, leave DB3 and DB4 short-circuited.

+ To connect the external dynamic brake resistor,
refer to “Dynamic Brake” on P.2-67.
Do not use the external dynamic brake resistor
together with the built-in resistor.

+ Do not connect anything.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (G-frame, 400 V type)

i____1:High voltage

PC (to be supplied
by customer)

Wiring to Connector, X7 - P.2-60
* Monitor output

S

Setup support software “PANATERM”
Please download from our web site.

o
-
(1]
o
o
=
D
=
o
S

Wiring to Connector, X1 - P.2-51 |

+ Connection to PC (PANATERM)
o) ot Wiring to Connector, X2 - P.2-51 |
pm=== H I3 - Connection to RS232, RS485
T [ | <5 n 3
‘ .H B F J ' or host controller
HiE=Y . ] ;
i1l 2@l Wiring to Connector, X3 - P.2-53|
.} }@ @]} « Connection to Safety by-pass plug
HIo = el — :
------------------------------ =i | j ' Wiring to Connector, X4 - P.2-54|
------------------------------- ] Hig) ' + Connection to host controller
e i ] L
U-phase i ® @ ] i]= Ewr :
B8 [ ] \ eesdr P.2-
= il @l : Wiring to Connector, X5 - P.2-55 |
V-phase =N SH @) ] CEHE . Connection to feedback scale
HEl " "
W-phase i H ] — :
P ,H B ' S 3 Wiring to Connector, X6 -+ P.2-57|
To i [ : « Connection to encoder
N
= @ ~
H® (& " Junction cable for encoder
LN © sl i Short bar (DB3-DB4)
Ground — Charge lamp (LED)
terminal - =" g Do not make displacement, wiring
(earth) or inspection while the LED is it -

cause of electric shock.
- Motor cable (Shield wire)

Connection to motor driving ., ., ,, Remarks - —
phase and ground i + X1 to X7 are used for the secondary
\K I circuit. To connect these terminals to
the primary power supply (particularly,
the 24 VDC power supply for control

Brake cable

and the 24 VDC power supply for
@N ] brake), insulation is required.
Do not connect these terminals to the
I H same power supply.
DC Power supply I
for brake DC24 V |:
(to be supplied al

by customer)

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

+ Only for position control type is not provided.
Related page =¥ - P.2-42 “Wiring of the Main Circuit (G-frame, 400 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (G-frame, 400 V type)

G-frame, 400 V type

+ Wiring should be performed by a specialist or an authorized personnel.
+ Do not turn on the power until the wiring is completed.
+ Never touch the terminal to which high voltage is applied. There is a risk of electric shock.

* Tips on Wiring

1) Take off the cover fixing screws, and detach the terminal cover.

2)Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral
Equipments" (P.2-10).
Tighten the terminal block screw with a torque between 2.0 Nem and 2.4 N-m (left
side) and 1.0 N*m and 1.7 N+m (right side).

3)Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with the torque written on P.2-11.

NC

DC —|
24V 24V

= \—ov

Fuse (125 V 10 A)

u u I L1 NC
Power
L IRCDHMCCB{ NF L {MCH L
H u DB1
DB2
L NC
B NC
= U [ DB3
v v DB4
w w NC
Left Right
E siceJIe @ sli e
S
— Motor =
Ground resistance: 10 Q max.
For applicable wire, refer to P.2-11.
] DC power
~ DC su pI
> o4 \/ pply
for brake
L
Varistor

+Check the name plate of the driver for power specifica-
tions.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

-Make sure to provide a noise filter.

+Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

+Direct power supply 24 VDC for control circuit.

*Provide an AC Reactor (to be supplied by customer).

+AC 3-phase power supply 400 V for main circuit.
*The voltage applied across DB1 and DB2 must be 300
VAC or below or 100 VDC or below.
-Match the connector of the motor and driver “U, V, W”.
+Avoid shorting and grounding.
Don't connect the main power.
«For normal operation, do not disconnect the shorting
bar from DB3 and DB4: remove the bar only when the
external dynamic brake resistor is used.

-Earth-ground this.

+To prevent electric shock, be sure to connect the
ground terminal (@) of the driver, and the ground
terminal (ground plate) of the control panel.

*The ground terminal (@) must not be shared with
other equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting
slot, nor make them touch.

-Compose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how
to use the brake, refer to “Specifications of Built-in
Holding Brake” on P.2-65.

*Provide a varistor.

Connect a 10 A fuse in series with the varistor.

* Do not connect anything to NC.

The wiring indicated with the broken line shall be provided only when required.

Related page =<3 - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Wiring Diagram (G-frame, 400 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, G-frame, 400 V type

Power supply 3-phase, 380 V-15% to 480V +10 %

Built-in thermal protector

o
-
(1]
o
o
=
D
=
o
S

et : : of an external
ON OtIZF {FALM MC1 regenerative resistor
< Coil surge suppression units (light yellow)
Note.7) m— ~— ~— ~— "~
o MCCB | % : L )L.1 7| —
ower [<— — = > .
supply j<—<— @ g L2 ]g"ui,'g.gmf |
3-phase) |« i 3 : o)
(3-phase) 12 Note.3) L3 -
neulated ® {} MC1 .24V || Control power |
Powersupply _ = DC24 V O ov |/ supply -
i : External
(Neutral point) i L Note.4) rexg_enerative - B1 !
The AC voltage across DB1and{ | 7" : resistor 41 B2 |
DB2 must be 300 V or below. | { i MC2 : L Note.1) NC .
. i sk - DB |
Dynamic Brake L NN Coil surge suppression units DB2 !
resistor Note.6) Note.6)Note.6) | —
4.8Q 400 W Thermal fuse Note.2) [ |2B3 !
3 pieces Note.2) T_O—.—O_T DB4 |
= — U] |
PO : v otor
! gl connection |
""" 1 /:/ J W !
MC2 1 |
Turns on/off the Note.5) o @O |
dynamic brake resistor. Motor |__@ |
o ALM = '
Please use it with the |
coil surge suppression 2 37 e !
units recommended Dg‘fglt%tezi v | —
by manufacturer of #5%) O 36 e |
electromagnetic contactor. I ,
g = S J
Note.1) About regenerative resistor
Built-in Connection of terminal block
Frame | Short bar . . -
regenerative In case of using In case of not using
No. | (Accessory) ) . . . .
resistor an external regenerative resistor. an external regenerative resistor.

+ Connect an external regenerative

resistor between B1-B2 * Open between B1-B2

G-frame without without

Note.2) About dynamic brake resistor

Built-in Connection of terminal block
Frame | Short bar . . -
dynamic brake In case of using In case of not using
No. (Accessory) ) ; . . .
resistor. an external dynamic brake resistor. an external dynamic brake resistor.
* Remove attached short bar between

» Shorted with attached short bar
between DB3-DB4
* Open between DB1-DB2

DB3-DB4.
» Connect external dynamic brake resistor
as shown above.

G-frame with with

Note.3) Shielding the circuit is recommended for the purpose of noise reduction.

Note.4) A magnetic contactor MC2 must be the same rating as the contactor MC1 in the main circuit. R

Note.5) Servo may be turned on in the external sequence if the contact deposits: to protect the system, provide the auxiliary
contact.

Note.6) Provide an external protective device (e.g. thermal fuse) to monitor the temperature of the external dynamic brake
resistor.

Note.7) Reactor should be prepared by the customer.

The wiring indicated with the broken line shall be provided only when required.
Related page =<3 - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring

Preparation

Overall Wiring (H-frame, 400 V type)

Connecting Example of H-frame

* Apply the voltage designated on the name- — Mains “Use  power 24 VDC power supply
1 su Wi
plate from the power source. Residual | 2i| %0 | for control
Symmetric current should be 5000 Arms or below. current device S || capectty. (to be supplied by customer)
If the short-circuit current on the power source oL
exceeds this value, use a current-limiting device NINTN 3
(e.g. current-limiting fuse, current-limiting circuit — =1
breaker or transformer). |:|
* Wiring of Main Circuit "ﬂ'ﬂ'ﬂ_'
Circuit Breaker (MCCB) aik
To protect power supply line from overloading,
install a wiring circuit breaker rated to the capacity
of the power supply. o Charge lamp (LED) ——
Noise Filter (NF) 2 L1C Do not make displacement,
Removes external noise from the power lines. And + wiring or inspection while
reduces an effect of the noise generated by the RININ] thle ';'_ED 'ﬁ "tk' cause of
; electric shock.
servo driver. : .
—
Magnetic Contactor (MC) —7
Turns on/off the main power of the servo driver. ov 24V
Use coil surge suppression units together with this. Connection with
* Never start nor stop the servo motor with this control power . P.2-46
Magnetic Contactor. supply
Reactor (L) (to be supplied by customer) ——
Reduces harmonic current of the main power.
24 VDG L1lL2! L3! | Connection with input o P46
ower supply for = power supply :
P PpIy 10 Connection to external .
regenerative resistor components oo P.2-46
to be supplied by)
customer
*Use a power B1
supply with  memamd RS EEE s ...
5Aorlarger pmmmsg 0000 & (SN ESESSEEEEEEEEE L LT
capacity. B2
= - - e — Fojeeesssssssnnannann LTI Ty
Regen?rat_lve II')eS|stor L :+ — — :_E ___________________ b e,
~ OptIOI’la i — [ ] o o
Remarks - b

* When you use an external regenerative
resistor, install an external protective

Dynamic Brake

Magnetic Contactor (MC)
Turns on/off the dynamic brake

apparatus, such as thermal fuse without resistor resistor. . .
: to be supplied by) Use coil surge suppression units
fail. (customer

» Thermal fuse and thermal protector are built in
to the regenerative resistor (Option). If the
thermal fuse is activated, it will not resume.

together with this.

» Mount the regenerative resistor on
incombustible material such as metal.

« For wiring of the circuit, refer to “Wiring
Diagram” on P.2-47.

» When you use an external dynamic brake resistor, install an
external protective apparatus, such as thermal fuse
without fail.

* Mount the dynamic brake resistor on incombustible material
such as metal.

+ For wiring of the circuit, refer to “Wiring Diagram” on P.2-47.

« For an example of the recommended protective circuit, refer to
“Dynamic Brake” on P.2-67.

This overall wiring diagram is a typical one. The pages that follow show wiring for specific
application. The wiring indicated with the broken line shall be provided only when required.

Related page -<3:| - P.7-94... “Options”
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2. System Configuration and Wiring
Overall Wiring (H-frame, 400 V type)

H i : High voltage PC (to be supplied by customer)
mmmees | Wiri - Setup support software
iring to Connector, X7 - P.2-60 “PANATERM”
+ Monitor output Please download —
NI @ W@ from our web site.
5]

EEEEEE]

Wiring to Connector, X1 - P.2-51 |
+ Connection to PC (PANATERM)

o
-
(1]
o
o
=
D
=
o
S

| Wiring to Connector, X2 -3 P.2-51 |

» Connection to RS232, RS485 —
or host controller

+ Connection to Safety by-pass plug

Wiring to Connector, X4 - P.2-54 |
« Connection to host controller

=m0 Wiring to Connector, X5 - P.2-55 |

» Connection to feedback scale

Wiring to Connector, X6 - P.2-57
+ Connection to encoder

. + X1 to X7 are used for the secondary circuit. To
Junction cable connect these terminals to the primary power
for encoder supply (particularly, the 24 VDC power supply for
control, the 24 VDC power supply for brake, and —
the 24 VDC power supply for regenerative
U-phase resistor), insulation is required.

V-phase SDL? n?t connect these terminals to the same power
W-phase - PElY.
Pin Biand B2

* When you connect an external regenerative
resistor, connect the external regenerative resistor
between B1 and B2, set up Pr0.16 to 1 or 2.

[ Pin DB1 and DB2 |

* When installing an external dynamic brake
resistor, connect the magnetic contactor (for
controlling) for external dynamic brake to between
LIC and DB1.

» The voltage applied across DB1 and DB2
must be 300 VAC or below or 100 VDC or

Motor cable (Shield wire)

Connection to motor driving
phase and ground

-3 P2-46

Brake cable

o

below.
In -
- « L1C is connected after the R-phase of the noise I
DC Power supply filter.
for brake DG24 V - L1C is not indicated on the driver bodly.
(to be supplied -
by customer) » Do not connect anything.

« The figure above shows connections on velocity, position, torque and full-closed mode driver.

+ Only for position control type is not provided.
Related page =¥ - P.2-46 “Wiring of the Main Circuit (H-frame, 400 V type)” -+ P.2-48 “Specifications of Motor connector”
URL: http:/industrial.panasonic.com/jp/i/fa_motor.html L
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Preparation

2. System Configuration and Wiring

Wiring of the Main Circuit (H-frame, 400 V type)

H-frame, 400 V type

+ Wiring should be performed by a specialist or an authorized personnel.

+ Do not turn on the power until the wiring is completed.

* Never touch the terminal to which high voltage is applied. There is a risk of electric shock.
* Tips on Wiring
1) Take off the cover fixing screws, and detach the terminal cover.
2)Make wiring
Use clamp type terminals of round shape with insulation cover for wiring to the terminal
block. For cable diameter and size, reter to "Driver and List of Applicable Peripheral
Equipments" (P.2-10).
Tighten the terminal block screw with a torque between 0.7 Nem and 1.0 N-m (upper
side) and 2.2 N-m and 2.5 N+m (lower side).

3)Attach the terminal cover, and fix with screws.

Tighten the screw securing the cover with the torque written on P.2-11.

Power RCD
supply ||

Power supply for
regenerative resistor

Upper

side

24V

ov
DB1
DB2

— Motor

For

DC
24V

I+

Varistor

Fuse (125 V 10 A)

Ground resistance: 10 Q max.
applicable wire, refer to P.2-11.

DC power

supply
for brake

+Check the name plate of the driver for power
specifications.

*Provide a residual current device. The residual current
device to be the one designed for "Inverter" and is
equipped with countermeasures for harmonics.

*Provide a circuit breaker.

-Make sure to provide a noise filter.

+Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Never start/stop the motor with this Magnetic
Contactor.

+Direct power supply for control circuit.

*The voltage applied across DB1 and DB2 must be
300 VAC or below or 100 VDC or below.

-Provide an AC Reactor (to be supplied by customer).

+AC 3-phase power supply 400 V for main circuit.
+Do not connect anything to NC.
-Match the connector of the motor and driver “U, V, W”.
+Avoid shorting and grounding.
Don't connect the main power.

+Earth-ground this.

+To prevent electric shock, be sure to connect the
ground terminal () of the driver, and the ground
terminal (ground plate) of the control panel.

*The ground terminal (@) must not be shared with
other equipment.

Two ground terminals are provided.

*Don't connect the earth cable to other inserting
slot, nor make them touch.

-Compose a duplex Brake Control Circuit so that the
brake can also be activated by an external immediate
stop signal.

*The holding brake has no polarities.

*For the holding brake power supply capacity and how
to use the brake, refer to “Specifications of Built-in
Holding Brake” on P.2-65.

*Provide a varistor.

Connect a 10 A fuse in series with the varistor.

The wiring indicated with the broken line shall be provided only when required.
Related page -] - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Wiring Diagram (H-frame, 400 V type)

Compose the circuit so that the main circuit power will be shut off when an error occurs.
However, if you want to use “immediate stop function” and the main circuit power turns off,
please be aware that you will no longer be able to use “immediate stop function”. I

In Case of 3-Phase, H-frame, 400 V type

Power supply 3-phase, 380 V-15% to 480V +10 %

)
Note 1) §
P Built-in thermal protector of 2
ON an external regenerative =
P resistor =
: (T1 and T2 terminals)
MCCB | 3 | e
Power : = & Main power |
supply{ «<— L. — o : L2
(3-phase) |} | 2 / L3 supply |
< Note 8) ﬁlvlm v |
Insulated @ Insulated @ ] }Control power |
p Desa v O = 10024V Of e ov_|Jsupply |
N regenerative ] . B1 |
Powersupply _ Note.4) resistor R2-I"go |
(Neutral point) P i T Note 1) -
The AC voltage across DB1 and | ! i MC2 | i NC |
1 R +-- '
DB2 must be 300 V or below. o quiI surge suppression units Bg; |
Dynamic Brake resistor "7y lote 6) : L
480 400 W Nc?te.s)Note.G)Note.G) Thermal fuse U | E—
SpiecesNote.2) Lsvel | v L\:/tl)%tr?gction |
= T et W |
| I /:/ : T |
= e |
| | /:/ _@ @ '
Turns on/off the —{} MC2 & &) |
dynamic brake resistor. Note.5) E{ Motor A L '
Please use it with the 37 ——] |
coil surge suppression Insulated ) ALM+ |
units recommended DC12 too 24V o a6 .
[N pYry
by manufacturer of (#5 %) e ALM | I
electromagnetic contactor. = T |
Note.1) About regenerative resistor
Built-in Connection of terminal block
Frame | Short bar . - p
N A regenerative In case of using In case of not using
0. (Accessory) resistor an external re . . . .
generative resistor. an external regenerative resistor.

(External regenerative resistor terminal)

« Terminal R1, R2 connect to B1, B2

+ Terminal T1, T2 connection as shown above | o) bet B1-B2

+ Terminal 24 V,0 V connect to DC power pen between
supply of DC24 V . —

+ E terminal connect to the ground

Specification of external regenerative resistor, please refer to P.7-122, “Options Components”.

H-frame without without

Note.2) About dynamic brake resistor

Built-in Connection of terminal block
Frame | Short bar . - -
dynamic brake In case of using In case of not using
No. (Accessory) ) . . . .
resistor. an external dynamic brake resistor. an external dynamic brake resistor.

+ Connect external dynamic brake resistor as | | Open between DB1-DB2

H-frame without without
shown above.

Note.3) Shielding the circuit is recommended for the purpose of noise reduction. p—

Note.4) A magnetic contactor MC2 must be the same rating as the contactor MC1 in the main circuit.

Note.5) Servo may be turned on in the external sequence if the contact deposits: to protect the system, provide the auxiliary
contact.

Note.6) Provide an external protective device (e.g. thermal fuse) to monitor the temperature of the external dynamic brake
resistor.

Note.7) Reactor should be prepared by the customer.

The wiring indicated with the broken line shall be provided only when required.
Related page -<¥| - P.2-48 “Specifications of Motor connector”
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2. System Configuration and Wiring
Preparation Specifications of Motor connector

* When the motors of <MSMD, MHMD> are used, they are connected as shown below.
Connector: Made by Tyco Electronics k.k, (The figures below show connectors for the motor.)

J Connector for encoder PIN No. | Application
32T 1 NC
6|54 2 PS
3 PS
172168-1 4 E5V
— 20-bit Incremental 5 EOV
— }:] 6  |FG(SHIELD)
<Connector for motor> <Connector for brake>
Connector for brake — .
: 2 |1
4= Connector S
for motor 172167-1 172165-1
PIN No. |Application PIN No. |Application
— 1 U-phase 1 Brake
: }:] 2 V-phase 2 Brake
3 W-phase
4 Ground

+ When the motors of <MSME (50 W to 750 W)> are used, they are connected as shown below.
Connector: Made by Japan Aviation Electronics Industry, Ltd. (The figures below show connectors for the motor.)

* Do not remove the gasket supplied with the junction cable connector. Securely install the gasket in place. Otherwise,
the degree of protection of IP67 will not be guaranteed.

20-bit Incremental 17-bit Absolute
PIN No. |Application| | PIN No. |Application
1 5 1 FG(SHIELD) 1 FG(SHIELD)
J Connector for encoder 5 5 > — > AT
3 3 | Eov 3| Eov
]: 4 7 4 PS 4 PS
5 — 5 BAT+
JN6CR0O7PM2 6 E5V 6 E5V
7 PS 7 PS
Tightening torque of the screw (M2) 0.19 N'm to 0.21 N'-m
*Be sure to use only the screw supplied with the connector, to
avoid damage.
PIN No. |[Application
§ Connector for motor 1 U-phase
2 V-phase
}: 3 W-phase
PE Ground
JNBATO4NJA Tightening torque of the screw (M2) 0.085 N-m to 0.095 N-m
(screwed to plastic)
*Be sure to use only the screw supplied with the connector,
to avoid damage.
[Motor with brake] 1 PIN No. |Application
§ Connector for brake ‘ 1 Brake |« Electromagnetic brake is
2 Brake a nonpolar device.
— }: 2 Tightening torque of the screw (M2) 0.19 N-m to 0.21 N'm
—— JN4ATO2PJM-R *Be sure to use only the screw supplied with the connector,

to avoid damage.
Do not connect anything to NC.
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I 2. System Configuration and Wiring

Specifications of Motor connector

+ When the motors of <MSME (750 W (400 V), 1.0 kW to 5.0 kW), MDME, MFME, MGME, MHME> are used,
they are connected as shown below.
Connector: Made by Japan Aviation Electronics Industry, Ltd. (The figures below show connectors for the motor.)

» Connector for encoder

<IP65 Encoder connector for motor> <IP67 Encoder connector for motor>
IP65 motor
Connector for encoder el
(Large type) §
N/MS3102A20-29P JN2AS10ML3-R =
20-bit Incremental 17-bit Absolute 20-bit Incremental 17-bit Absolute
| PIN No. |Application| | PIN No. |Application PIN No. |Application| | PIN No. |Application
A NC A NC 1 EOV 1 EOV
B NC B NC 2 NC 2 NC
C NC C NC 3 PS 3 PS
D NC D NC 4 E5V 4 E5V
E NC E NC 5 NC 5 BAT-
:?67 mott or f d F NC F NC 6 NC 6 BAT+
onnector for encoder G EOV G EoV 7 PS 7 PS
(Small type) H E5V H E5V 8 NC 8 NC
l [ J FG(SHIELD) J FG(SHIELD) 9 FG(SHIELD) 9 FG(SHIELD)
v K PS K PS 10 NC 10 NC
L PS L PS I
] M NC M NC
N NC N NC
P NC P NC
A NG 5 =
S NG 3 BAT— Remarks -3
T NC T BAT+ Do not connect anything to NC.
« Connector for motor/brake
Table of Connector for motor and Connector for brake
Motor | | @ capacit 200 V 400 V || Motor P 200 V 400 V |
model PACIY [ Jith Brake vithout Brake| with Brake [itnout Brake| | model PACILY " Jith Brake vitout Brake| with Brake [vithou Brake —
750 W - - D A MEME |1:5 kW c [ D D
MSME | 1.0 kW to 2.0 kW C A D A 2.5 kW, 4.5 kW D D D D
3.0 kW to 5.0 kW D B D B 0.9 kW c A D A
400 W, 600 W - - D A MGME | 2.0 kW to 4.5 kW D B D B
MDME 1.0 kW to 2.0 kW C A D A 6.0 kW E,F E E,F E
3.0 kW to 5.0 kW D B D B 1.0 kW to 1.5 kW c A D A
75kWto 15.0kW| E,F E E,F E MHME | 2.0 kW to 5.0 kW D B D B
7.5 kW E,F E E,F E
§ Connector for motor Connector Connector
for motor § —
for brake
0
]
0
<Motor> <Brake>
D) . x
JLO4V-2E20-18PE-B-R | JL04V-2E24-11PE-B-R
o o PO OA PO OA L
PIN No.| Application PIN No.| Application —
G with Brake: Brake A with Brake: Brake CO OB CO OB
without Brake:NC without Brake: NC
JLO4V-2E20-4PE-B-R p |t Brake:Brake g |wihBakeBrake| | J) 04V-2E32-17PE-B-R N/MS3102A 14S-2P
without Brake:NC without Brake: NC — S
A NG c NG PIN No. |Application PIN No. |Application
JLO4HV-2E22-22PE-B-R = U-phase D U-phase A U-phase A Brake
PIN No. |Application [ V-phase E V-phase B V\(/—p:ase B B’r\lake
A U-phase B W-phase F W-phase g G-p ase g Ng
B V-phase E Ground G Ground round
C W-phase D Ground H Ground . .
D Ground c NC I NC Do not connect anythingto NC.
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2. System Configuration and Wiring

Wiring method to connector

Preparation

« Follow the procedures below for the wiring connection to the Connector [XA], and [XC].

How to connect

1. Peel off the insulation cover of the cable.
+ For single wire (Please obey the length in figure.)
« For stranded wires (ferrules must be used as illustrated below).

8t0o 9 mm
i

==

Examples: Nylon-insulated ferrule
(NTUB series, J.S.T. Mfg. Co., Ltd.)
Vinyl-insulated ferrule
(VTUB series, J.S.T. Mfg. Co., Ltd.)
1) Peel off the sheath of the cable conductor
portion to the length equal to that of sheath
on the ferrule.
2) Insert the cable into the ferrule and crimp it
with an appropriate crimping tool.
+ Part No. of the crimping tool: YNT-1614
Available from J.S.T. Mfg. Co., Ltd

Example: Ferrules with plastic insulating sleeve
(Al series, Phoenix Contact, Ltd.)

1) Peel off the sheath so that the conductor portion of the
cable will protrude from the tip of the ferrule. (It should
protrude 1 mm or more from the ferrule.)

2) Insert the cable into the ferrule and crimp it with an ap-
propriate crimping tool.

3) After crimping, cut off the cable conductor portion pro-
truding from the ferrule. (The allowable protruding length
after cutting should be 0 to 0.5 mm.)

* Part No. of the crimping tool:
CRIMPFOX U-D66 (1204436)
Available from Phoenix Contact, Ltd.

(1) A>B VLW V‘L"

== [ I
@ i

1 D=, I

mm or more
®)

" [ s £l

* When peeling off the sheath of the cable, take care not to damage other portions.

* When crimping the ferrule, sufficiently check the status of the ferrule and cable. If the conductors of the cable
stick out from the insulation cover or protrude excessively from the tip of the ferrule, accidents such as an elec-
tric shock and fire from a short circuit may result.

(MDAzB AsB+C
_ A

Conductor Size
Sheath Outline

Conductor Size

Conductor Size

100 V/200 V specifications
<Cables Compatible with Connector>

AWG18to 12

®2.1 mm to 4.2 mm
<Recommended Connector Bar Terminal>

AWG18

AWG16 to 14

Terminal Model Number Al0.75-8GY (Phoenix Contact, Ltd.)

Terminal Model Number VTUB-2 or NTUB-2 (J.S.T. Mfg. Co., Ltd)

400 V specifications

XA, XB, XC

<Cables Compatible with Connector>

Conductor Size
Sheath Outline

AWG18to 12
$2.1 mm to $4.2 mm

<Recommended Connector Bar Terminal>

Conductor Size

Terminal Model Number

XD

AWG16 to 14
VTUB-2 or NTUB-2 (J.S.T. Mfg. Co., Ltd)

<Cables Compatible with Connector>

Conductor Size
Sheath Outline

AWG24 to 20
$1.2 mm to $2.6 mm

<Recommended Connector Bar Terminal>

Conductor Size

Terminal Model Number

AWG24 to 22
VTUB-0.5 (J.S.T. Mfg. Co., Ltd)

2. Insert the cable to the connector in the following 2 methods.

(a) Insert the cable using the supplied handle lever.
(b) Insert the cable using a flat-blade screwdriver (Edge width: 3.0 mm to 3.5 mm).

(a) Using handle lever

(b) Using screw driver

£

-

~

Attach the handle
lever to the handling
slot on the upper
portion. Press down
the lever to push
down the spring.

Insert the peeled
cable while pressing
down the lever, until
it hits the insertion
slot (round hole).

Release the lever.

* You can pull out the cable by pushing down the spring as the above.

Press the screw
driver to the
handling slot on the
upper portion to
push down the
spring.

Insert the peeled Release the screw
cable while pressing  driver.

down the screw

driver, until it hits

the insertion slot

(round hole).

+ Take off the connector from the Servo Driver before making connection.

+ Insert only one cable into each one of cable insertion slot.

+ Pay attention to injury by screw driver.
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3. Wiring to the connector, X1
Preparation Connecting host computer

This is used for USB connection to a personal computer. It is possible to change the pa-
rameter setting and perform monitoring.

S Connector
Application Symbol Pin No. Contents
VBUS 1
Use for communication with personal )
D- 2 3
computer. B
USB signal terminal D+ 3 %
— 4 Do not connect.
GND 5 Connected to ground of control circuit.

Use commercially available USB mini-B connector for the driver.

4. Wiring to the connector, X2
Preparation Connecting communication connector —

This is used for connection to the host controller when two or more units are used.
RS232 and RS485 interfaces are supplied.

. Connector
Application Symbol Pin No. Contents
Signal ground GND 1 Connected to ground of control circuit.
NC - 2 Do not connect.
TXD 3
RS232 signal RS232 . .
RXD 4 The transmission / reception method.
485- 5
485+ 6
RS485 signal RS485 . .
485 7 The transmission / reception method. —_—
485+ 8
Frame ground FG Shell Connected YVIth protective earth terminal in
the servo driver.

Connector (plug): 2040008-1 (optional, available from Tyco Electronics)
[Connector pin assignment]

[8]6]4]2]
(Viewed from cable)

FENET Gl  * X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

_ + Only for position control type is not provided with X2.

Related page --¥| - P.7-110 “Connector Kit for Communication Cable (for RS485, RS232)” L
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l 4. Wiring to the connector, X2

Connecting host computer

« This servo driver features 2 kinds of communication function, RS232 and RS485, and you can use in
3 connecting methods.

To communicate with a single driver through RS232

Connect the host (PC or controller) to an driver through RS232.
[How to connect]

Shut off both powers of
the PC andthe driver
before inserting/pulling
out the connector.

Connector X2 Connector

To communicate with multiple drivers through RS232 and RS485

By connecting the host (PC and host controller) and one driver via RS232 and connect-
ing other drivers via RS485 each other, you can connect multiple drivers.

RS485 RS485

EEEEEE]

EEEEEE]

688888

RS232

[o E—

‘ Host controller
Connector X2 (PC controller)

Connector X2 Connector X2

| ~ - |
T
Set the axis number (Pr5.31) of driver Set the axis number (Pr5.31) of driver to be

to be connected through RS485 to a value  connected to the host through RS232 to 0.
in the range 1 to 31.

« You can connect up to 32 drivers with the host.

* For details, refer to P.7-27, "Communication"of Supplement.

To communicate with multiple drivers only through RS485

Communications between the host (PC or controller) and multiple drivers can be made
through RS485.

RS232 o

1
Host controller
Connector X2 (PC controller)

Connector X2 Connector X2

Set the axis number (Pr5.31) of driver to be connected
through RS485 to a value in the range 1 to 31.

» You can connect up to 31 drivers with the host.

« For details, refer to P.7-27, "Communication"of Supplement.

RENEILCRRY © X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power

supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.
Do not connect these terminals to the same power supply.

* Only for position control type is not provided with X2.
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5. Wiring to the connector, X3
Preparation Safety function connector

A safety by-pass plug is supplied as standard equipment. Do not disconnect it in normal
times.

When controlling the safety function from the connected host controller, accessory con-
nector cannot be used. Prepare and wire the connector (option) as specified below.
Since the standard connector cannot be used when controlling the safety function from
the host controller, purchase the optional connector and make connection as shown be-
low. When you do not configuring a safety circuit, please use the safety bypass plug of
accessory to the driver.

For wiring of the safety bypass plug supplied with the driver, refer to the figure below.

s Connector
Application Symbol Pin No. Contents
- 1
NC Do not connect.
- 2
SF1- 3
Safety input 1 ) o
SF1+ 4 These are two independent circuits that
turn off the operation signal to the power
_ SF2- 5 module to shut off the motor current.
Safety input 2
SF2+ 6
EDM- 7 This is an output for monitoring the failure
EDM output .
EDM+ 8 of the safety function.
Frame ground FG Shell Connected YVIth protective earth terminal in
the servo driver.

Connector (plug): 2013595-1 (optional, available from Tyco Electronics)
[Connector pin assignment]

[8]6]4[2]
[715[311] (Viewed from cable)

Safety bypass plug supplied with the driver (internal wiring)

Pin No.
1]
2
o] . s |
iJ Wiring if the safety circuit is not configured.
15| When using the safety function, do not make these connections.
6
7]
18]

FENET Gl  * X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

+ Disconnecting this connector during operation results in immediate stop.

* Only for position control type is not provided with X2.
Related page --%| + P.7-110 “Connector Kit for Safety”
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Preparation Connection to Host Controller

6. Wiring to the connector, X4

Tips on wiring

Vs

Controller

le—_3m

30 cm or longer

or shorter

°© Peripheral apparatus such as host controller should be located
within 3 m.

© Separate the main circuit at least 30 cm away.

[

Power|
supply | [

Don't pass them in the same duct, nor bind them together.

© Power supply for control signals (Vcc) between COM+ and
COM- (Vbc) should be prepared by customer.

Voe

Related page -

COM+ [y I
=L © Use shield twisted pair for the wiring of command pulse input
ND [—— .
. and encoder signal output.
°Don't apply more than 24 V to the control signal output
terminals, nor run 50 mA or more to them.
v ©When the relay is directly driven by the control output signals,
- install a diode in parallel with a relay, and in the direction as
a the Fig. shows. The driver might be damaged without a diode
(_connector x4 J installment, or by reverse direction.

° Frame ground (FG) and the shell of connector is connected to
the earth terminal inside of the driver.

* For details, refer to P.3-20, “Wiring Diagram to the connector, X4” and P.3-32, “Inputs
and outputs on connector X4”.

« Specifications of the Connector, X4

Connector at Connecter to be prepared by customer
. . Manufacturer
driver side Part name Part No.
. 54306-5019
529865079 Connecter (soldering type) equivalent Molox |
equivalent 54331-0501 orex e
Connector cover equivalent
or
. 10150-3000PE
10250-52A2%+ Connecter (soldering type) equivalent Sumitomo 3M
equivalent 10350-52A0-008

Connector cover

equivalent

+ For details, refer to P.7-109, “Options” of Supplement.

+ Tightening torque of the screws for connector (X4) for the connection to the host to be
0.3 N'm to 0.35 N'm. Larger tightening torque than these may damage the connector at
the driver side.
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+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.



Preparation Connect on to External Scale

7. Wiring to the connector, X5

Provide a power supply for the external scale on your part or use the following power out-
put (250 mA or less).

C Connector
Application Symbol Pin No. Contents
Supply the power of external scale or A, B,
Power supply EX5V 1 Z phase encoder.
output
EX0OV 2 Connected to ground of control circuit.
I/F of external EXPS 3 Serial signal
scale signals JEXPS 4 The transmission / reception method.
EXA 5
/EXA 6 Parallel signal
arallel signa
A B, Zphase EXB 7 reception
Endoder signal
. JEXB 8 Correspondence speed :
Input 4 Mpps (after quadruple)
EXZ 9
IEXZ 10
Frame ground FG Shell Connected \{wth protective earth terminal in
the servo driver.

Connector (plug) sirial external signal: MUF-PK10K-X (by J.S.T. Mfg. Co., Ltd.)
PS EXB

(Viewed from cable)

* Caution
1) The manufacturers applicable external scales for this product are as follows.
+ Mitutoyo Corp.
« Magnescale Co., Ltd.
For the details of the external scale product, contact each company.

2)| Recommended external scale ratio is 1/40 = External scale ratio = 160

If you set up the external scale ratio to smaller value than 50/position loop gain (Pr1.00
and Pr.1.05), you may not be able to control per 1 pulse unit, even if within the range
as described above. Setup of larger scale ratio may result in larger noise.

Remarks -

Related page -

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

+ Only for position control type is not provided with X5.
» P.4-34, 4-35 “Details of Parameter” < P.7-111 “Connector Kit for External Scale”
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Connect on to Feedback Scale

l 7. Wiring to the connector, X5

Wiring Diagram of X5

P | fammmmmmmmmeenen Connel:tor X5 -
P EX6V_|—p i L Exsv |#5V8
-
B EXOV_ | § 20 exov Vg
- EXPS | — i 31 Exps e
2 EXPS | E 41 Exps
B XA — i 3 Exa
B EXA | J 6 e
B ExB F f 71 Exe
2 BEXB ¥ 8 BB
2 EXZ r i 1 Exz
B Exz | VT 10" Exz
Twisted pair | MUF-PK10K-X
| (.S.T. Mig. Co., Ltd)
o t $ Shell of X5 (FG)
|

(]
Detection head | |
. [—-

[ | External scale side Junction cable
External scale unit I f

How to Wiring

Wire the signals from the external scale to the external scale connector, X5.

1) Cable for the external scale to be the twisted pair with bundle shielding and to hav-
ing the twisted core wire with diameter of 0.18 mm?2.

2) Cable length to be max. 20 m. Double wiring for 5 V power supply is recommended
when the wiring length is long to reduce the voltage drop effect.

3) Connect the outer film of the shield wire of the external scale to the shield of the
junction cable. Also connect the outer film of the shield wire to the shell (FG) of con-
nector X5 of the driver without fail.

4) Separate the wiring to X7 from the power line (L1, L2, L3, B1, B2, B3, U, V, W, @) as
much as possible (30 cm or more). Do not pass these wires in the same duct, nor
bundle together.

5) Do not connect anything to the vacant pins of X5.

6) The maximum power available from the connector X5 is 250 mA at 5 V +5 %. If you
use an external scale requiring more power, you should provide the suitable power
source by yourself. Some external scales need longer initialization period after
power up. Your design should meet this operation timing after power up.

7) When driving the external scale from an external power supply, keep the EX5V
pin open circuit so that it does not receive any external voltage. Connect the
GND circuit (0 V) to EXOV (connector X5, pin 2) of the driver to eliminate potential
difference.

Servo driver

+ EXA, EXB, EXZ input circuit

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

* Only for position control type is not provided with X5.
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Preparation

8. Wiring to the connector, X6

Connection to Encoder

Tips on Wiring

Ve

Power
supply _I

A

3 n
Motor | Encoder 3 o or more] [§

3

A

gllll=—"r-
<«—20 m max————»

Ve

connector

Encoder

junction cable
E5V —= /~ E5V
EOV |———— EOV
PS [ /" PS
PS :I: 4 PS
FG '

Encoder side Driver side

Connector X6

J

oMaximum cable length between the driver and the motor to be
20 m. Consult with a dealer or distributor if you want to use
the longer cable than 20 m. (Refer to the back cover.)

oKeep this wiring away from the main circuit by 30 cm or more.
Don't guide this wiring through the same duct with the main,
nor bind them together.

oThe voltage of input power to encoder side connector should
be in the range 4.90 VDC - 5.25 VDC.

°oWhen you make your own encoder junction cable (for
connectors, refer to P.7-111, "Options (Connector Kit for Motor
and Encoder connection)" of Supplement.

1) Refer to the Wiring Diagram below.

2) Cable to be : Shielded twisted pair cable with core diameter
of 0.18 mm? or larger (AWG24), and with higher bending
resistance.

3) Use twisted pair cable for corresponding signal/power
wiring.

4) Shielding treatment
+ Shield wall of the driver side : It solders the shell of

Connector X6.
+ Shield wall of the motor side :
manufactured by JAE
Small type motor (50 W to 750 W): connect to 6-pins
Large type motor (0.9 kW to 15.0 kW): connect to 9-pins
5) Connect nothing to the empty terminals of each connector.

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

Related page --¥| - P.7-111 “Connector Kit for Encoder”
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8. Wiring to the connector, X6

Connection to Encoder

Wiring Diagram

* In case of 20-bit incremental encoder

MSMD 50 W to 750 W, MHMD 200 W to 750 W

Connector: JIN6CR0O7PM2
(by Japan Aviation Electronics Ind.)

ATV o o S
:(\é\{hlts E5V 4 o /F 1Esy +5V g
ac LoV P2 J 2leov Y15
o 3 &
¥ 4
[I;ghtlblue PS g \/F 2 PS
g urple L ps y Bs
i Fa | .
_____________ J / Shell (FG)
Connector: 3E206-0100 KV = ——\--——— -
172168-1 [172160-1 - ]
E[[:':I (by Tyco Electronics) |(by Tyco Electronics) Shell kit: 3E306-3200-008 Connector: 3E106-2230 KV
Motor (Sumitomo 3M) or equivalent (Sumitomo 3M) or equivalent
Motor | Encoder cable Driver
1
MSME 50 Wto 750 W (200 V) _._._ _ ) ] S — -
I Twisted pair X6 5
T — \/~ Wesv -5V 15
Eov e J 2leov |-V 15
' 3 i
o 4
PS H— \/~ 5[ps
PS - J 6"ps
FG J—1 g QYSh G
ell (F
___—" 1 ™ Connector: JN6FRO7SM1 (FG)

(by Japan Aviation Electronics Ind.)
Connector: 3E206-0100 KV
Shell kit: 3E306-3200-008
(Sumitomo 3M) or equivalent
Encoder cable

Connector: 3E106-2230 KV

| Driver

d

+ Tighten the motor connector mounting screw (M2) with a torque between 0.19 and 0.21 N-m.
To avoid damage, be sure to use only the screw supplied with the connector.
+ Do not remove the gasket supplied with the junction cable connector. Securely install the

P

Connector pin
assignment

e
(IP65 motor) N/MS3102A20-29P
(IP67 motor) JN2AS10ML3-R
(by Japan Aviation Electronics Ind.)

i i i i Vi d
gasket in place. Otherwise, the degree of protection of IP67 will not be guaranteed. frgen‘gv?:able)
MSME 750 W (400V), ﬁIPGS moor ~
1.0 kW to 5.0 kW, : i P67 moter Twisted pair =xs 5
MDME 400 W to 15.0 kW, Esv [ E“i \/~ esy -5V 15
vy -

MFME 1.5 kW to 4.5 kW Eov [& )1, +——2Eov ov 35
MGME 0.9 kW to 6.0 kW, ] . o
MHME 1.0 kW to 7.5 kW i

PS | 533 - \/“ > PS

PS ‘IJ‘ (;) : I; S 67 ps

FG g ~A Shel (FG)

Connector: 3E206-0100 KV
Shell kit: 3E306-3200-008
(Sumitomo 3M) or equivalent

(IP65 motor) N/MS3057-12A

4 (IP67 motor) JN2DS10SL1-R

(by Japan Aviation Electronics Ind.)
Encoder cable

Connector: 3E106-2230 KV

(Sumitomo 3M) or equivalent

_ Driver

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.
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I 8. Wiring to the connector, X6

Connection to Encoder

 In case of 17-bit absolute encoder I

R RREEEE r X6 5
: \é\llhnlf L sy ; = 7 1 Eay L5V ‘—E L
ac —— EOV L v 2Eov Y3 -
e A 3 & é
v . Twisted pair 4 8
o 11 batter H
S‘ei Ry R F 5ps §
in R =y R — : y 655
Light blue ! PS 4 o 4
Purple L ss 16 i Shell (FG)
Yellow/Green : ;= 513 -1 LN _
AR vl N Connector: 3E206-0100 KV |Connector: 3E106-2230 KV
172169-1(172161-1 Shell kit: 3E306-3200-008 (Sumitomo 3M) or equivalent
E[I:‘:l (by Tyco Electronics) | (by Tyco Electronics) (Sumitomo 3M) or equivalent
Motor Motor | Encoder cable Driver
MSME 50 Wto 750 W (200 V) ~ | Twisted pair e [ -]
T a— \‘/~ WEsv #5215
EovV e J 2fggy -0V {5 —
5 ' 1 battery 3 e
Y P e L 4
BAT-| -+~ P :
PS Z — \/~ 5Ps
PS — < 8 s
FG 1 ! L
7 Connector: 3E206-0100 KV Shell (FG)
Connector: JN6CRO7PM2 SheI_I kit: 3E306-3200-008 Connector: 3E106-2230 KV
(by Japan Aviation Electronics Ind.) (Sumitomo 3M) or equivalent (Sumitomo 3M) or equivalent
e Connector: JN6FRO7SMH1 L
(by Japan Aviation Electronics Ind.)
Motor | Encoder cable _|_ Driver
« Tighten the motor connector mounting screw (M2) with a torque between 0.19 and 0.21 N-m. ]
To avoid damage, be sure to use only the screw supplied with the connector. Connector pin
assignment

+ Do not remove the gasket supplied with the junction cable connector. Securely install the gasket
in place. Otherwise, the degree of protection of IP67 will not be guaranteed.

LT BTGB © Connect the battery for absolute encoder across 5P and 2P of the junction connector (the figure above).

Viewed
« Abattery holder and a battery connection cable should be the option cable or prepared by the user. (fr:)en\gv ?:able)
_______ X IP65 motor B —
MSME 750 W (400 V), I I §— P67 motor . ) !X6
i Twisted pair ___ I 5
1.0 kW to 5.0 kW, Esy 1H(4) . ey -2V —
MDME 400 W to 15.0 kW, Eov & () ¢ — )= WL =
MFME 1.5 kW to 4.5 kW BAT+-£--5-6-;---5-5-----||--. j is
MGME 0.9 kW to 6.0 kW, BAT- K(g) " .
MHME 1.0 kW to 7.5 kW PS I T T e
PS T = PS
o @ 1 Z
i Connector: 3E206-0100 KV X -Shell (FG)
(IP65 motor) N/MS3102A20-29P \ SheII kit: 3E306'3200'008 Conrjector: 3E106-2230 KV
(Sumitomo 3M) or equivalent (Sumitomo 3M) or equivalent
(IP67 motor) JN2AS10ML3-R (IP65 motor) N/MS3057-12A
(by Japan Aviation Electronics Ind.)  (IP67 motor) JN2DS10SL1-R L —
(by Japan Aviation Electronics Ind.)
Motor | Encoder cable _|_ Driver

« Connect the battery for absolute encoder across 6P and 5P of the junction connector (the figure above).
+ A battery holder and a battery connection cable should be the option cable or prepared by the user.

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

2-59



9. Wiring to the connector, X7
Preparation Monitor output

The connector X7 of the front panel is for monitor output.
Analogue output : 2 systems

Digital output : 1 systems
In both cases, it is possible to switch the output signal by setting parameters.
...... Output circuit
| I I o I O N -
|.:a [ A A a:n|

1KQ AMAJ1  mmmmmmmm g

1kO amelz Measuring

L — Connector X7 instrument :
6 1

[: 22kQ pMm:4
Manufacturer’s part No.: 530140610

Manufacturer: Japan Molex Inc. L. 2.

T

Connector

Application Symbol Pin No. Contents
Analogue monitor AMA 1 + Output the analogue signal for monitor.
output 1 * The amplitude of the output signal is +10 V.
Anal , + Output impedance is 1 kW. When
na og;e monitor AM2 2 connecting a measuring instrument, check
output its input circuit for impedance matching.
Signal ground GND 3 Connected to ground of control circuit.

+ Output the digital signal for monitor.
+ Output voltage is CMOS level compatible.

Digital monitor DM 4 + Output impedance is 2.2 kW. When

output ™ connecting a measuring instrument, check
its input circuit for impedance matching.

NC - 5 Do not connect.

NC - 6 Do not connect.

*1 Position, Velocity, torque, Full closed type.
NC on Only for position control type. Leave this pin unconnected.

- Parameter rerated to monitor output.

Parametr No. . .
Title Function
Class No.
4 16 Typg of analog Select the type of monitor for analog monitor 1.
monitor 1
4 17 Analog mpnltor 1 Set up the output gain of analog monitor 1.
output gain
4 18 Typg of analog Select the type of monitor for analog monitor 2.
monitor 2
Analog monitor 2 . ;
4 19 . Set up the output gain of analog monitor 2.
output gain
4 20 Type. of ?;gltal Select type of the digital monitor.
monitor
4 21 Analog monitor Select output format of the analog monitor.
output setup

*2 Position, Velocity, torque, Full closed type.
Only for position control type is not provided with this function.

+ X1 to X7 are used for the secondary circuit. To connect these terminals to the primary power
supply (particularly, the 24 VDC power supply for control, the 24 VDC power supply for brake,
and the 24 VDC power supply for regenerative resistor [H-frame only]), insulation is required.

Do not connect these terminals to the same power supply.

Related page --¥| - P.4-40... “Details of parameter” + P.7-111 “Connector Kit for Analog Monitor Signal”
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u ]
10. Timing Chart
Preparation Timing on power-up
Servo-on signal accept timing on power-up
Control K
power supply OFF | ON
(L1C,L2C) ,
:approx.100 ms to 300 ms
Internal control OFF ] rablished
establishe
power supply : | approx.2s g
>
| :approx.1.|5 s | §
Action of | —T - £
driver CPU reset I(lnltlahzanon} *SI usually operation
I
| 0 s or longer ! .
Main < i
power supply OFF | ON
(L1,L2,L3) ’ !
10 ms or longer
I I
(S;re{/g-\l;{)eady output output Tr OFF 10 ms'm output Tr ON
*2 !
> 0 ms or longer
Servo-ON input input coupler OFF I input coupler ON

(SRV-ON)

I
«<—>! approx.2 ms

Dynamic T
brake | engaged ! released
I

approx.25 ms «— !
‘ I

Servo on status !
EE8 o LiputSRV-ST) 4 output Tr OFF : output Tr ON

«—>'approx.60 ms

Motor
energization

not-energized energized

| | L
> approx.4 ms —

External brake

release output output Tr OFF (brake engaged) ! ON
(BRK-OFF) (brake released)
< » !
- g
. 100 ms or longer
Position/Speed/ * |_
Torque command No command entry 1 Command

entry

+ The above chart shows the timing from AC power-ON to command input.
* Activate the external command input according to the above timing chart.

*1. In this term Servo-ON input (SRV-ON) turns ON as a hard ware, but operation com-
mand can not be received.

*2. S-RDY output will turn on when both conditions are met, initialization of micro com-
puter has been completed and the main power has been turned on.

*3. After Internal control power supply , protective functions are active from approx. 1.5
sec after the start of initializing microcomputer. Please set the signals, especially for
protective function, for example over-travel inhibit input (POT, NOT) or external scale
input, so as to decide their logic until this term. S
The lapse time can be changed with Pr6.18 Wait time after power-up.

*4. = Only available on A5I series.

Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-
On input; please note that it is not an indication showing command input is possible.

Related page -<3:| - P.4-58... “Details of parameter”
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10. Timing Chart

Preparation Alarm

When an Error (Alarm) Has Occurred (at Servo-ON Command)
Alarm normal I alarm

|
Servo on status o —II output Tr OFF
| ASII | output(SRV-ST) 3 output Tr ON:
—— < 0.5msto5ms
Dynamic brake released | engaged *2
—_—
Motor energization energized! I non-energized
I I
(Ssere{/oD-\I;i)eady output out?ut '(I;r §3N. output Tr OFF (not ready)
- ready
S(zlv,a;Alarm output OUtth'tMTr ON | output Tr OFF (Alarm)
(not Alarm) ivalue of Pr4.38
External brake A —
release output output TrON | 1 #1 | output Tr OFF (Break engage)
(BRK-OFF) (Break release) ! :

motor speed
Setup value of Pr4.39

when setup
value of Pr4.38

Setup value of Pr4.38 is shorter,
T
output Tr ON | ]

(Break release): t1 1 éngaged (OFF) when time to fall ]

1
motor speed - below value of
I Pr4.39 is shorter,

(o= B *1. t1 will be a shorter time of either the setup value of Pr4.38[Mechanical brake action at
running setup] or elapsing time for the motor speed to fall below Pr4.39[Brake release
speed setup].
t1 will be 0 when the motor is in stall regardless of the setup pf Pr4.37.

*2. When an alarm is generated, the dynamic brake operates according to Pr5.10 Se-
quence at alarm.

*3. =d: Only available on A5 series.
Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-
On input; please note that it is not an indication showing command input is possible.

When an Alarm Has Been Cleared (at Servo-ON Command)

120 ms or longer *1.

Alarm-clear input input coupler [ ' input coupler
(A-CLR) OFF___| input coupler ON E | OFF
Dynamic brake engaged <> approx.2 ms released
I
I I
Servo on status N approx.25 msu_n_,l
B uiput(SRV-ST) 2 —
I I
Motor energization not-energized applroxkso_msy energized
ro approx.4 ms
External brake output Tr OFF Lo !
release output (Break engage) . ! output Tr ON
(BRK-OFF) — (Break release)
I I
Servo-Ready output Olz;%#trl;dol):': ! output Tr ON
(S-RDY) y ! (ready)
. tout output Tr OFF .
SAeLr\l\//(I) Alarm outpu (alarm) ! output Tr ON
(ALM) | (not alarm)
I

I
- 1100 ms or longer
Position/Speed/ no input entry I 9 input enabled
Torque command —

*1. The alarm clear input recognition time can be changed in Pr5.16 Alarm clear input setup.
*2. =d: Only available on AST series.
Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-
On input; please note that it is not an indication showing command input is possible.
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10. Timing Chart

Preparation Servo-Lock

Servo-ON/OFF Action While the Motor Is at Stall (Servo-Lock)

To turn on/off the servo during normal operation, first stop the motor. L -

Servo-ON input input coupler input coupler
(SRV-ON) OFF I input coupler ON OFF
approx.2 ms

I

1 I

[ | 1 msto6ms

Dynamic brake engaged *3 ! I released | I engaged *2

approx.23 ms

o
-
(1]
o
o
=
D
=
o
S

1
1
|
1
Servo on status !
= “4  output Tr OF
output(SRV-ST) OUpU_rOFEJ output Tr ON | output Tr OFF
1 1
Lo et
approx.60 ms !
Dynamic brake not-energized T energized : not-energized
1 1 —
' | ,approx.4 ms !
External brake output Tr OFF! . : output Tr OFF
release output (Break engage) I output Tr ON I (Break engage)
(BRK-OFF) (Break release)

*1 t1 depends on the setup value of Pr4.37 Setup of mechanical brake action at stalling.
*2 The operation of dynamic brake during servo off depends on the setup value of
Pr5.06 Sequence at servo off.
*3. Servo-ON will not be activated until the motor speed falls below approx. 30 r/min.
*4, =d: Only available on A5I series.
Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-
On input; please note that it is not an indication showing command input is possible.

Related page --%| -+ P.4-45, 4-48 “Details of Parameter”
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Preparation

10. Timing Chart

Servo-ON/OFF

Servo-ON/OFF Action While the Motor Is in Motion

Timing at emergency stop or trip. Do not repeat this sequence.

Servo-ON input
(SRV-ON)

Dynamic brake

Servo on status
output(SRV-ST)

Motor energization

External brake
release output
(BRK-OFF)

Motor rotational
speed

falls below approx. 30 r/min.

Motor rotational
speed

at Servo-ON at Servo-OFF
input coupler . input coupler
OFF input coupler ON OFF
| I
E( "4 ,E : i1to5ms
I
I
engaged *3 released ! engaged *3
: |
U |
xg Output Tr OFFE Output Tr.ON Output Tr OFF
: |
I
I
not-energized ! energized not-energized *5
- 1
. I
app?'ox 60 ms: | approx.4 ms :Setup value of
| e X Pr4.38
! D e
Output Tr OFF | Output TrON ! Output Tr OFF
: I I —
| Lot !
: | Motor rotational ! i
Motor rotational speed speed . X
/ Setupvalueof . _ _ _ _ _—_— [ ———
approx.30 r/min Pr4.39 ! : when setup
_BY_ B Setup value of, value of Pr4.38
T ' Pr4a3s VAl -
> is shorter
l servo validated : —
released (ON) | engaged (OFF)
. t1 1
No servo-ON until the motor speed

below value of

when time to fall
Pr4.39 is shorter

Setup valuem _____
Pr4.39

.11 will be a shorter time of either the setup value of Pr4.38 “Mechanical brake action

at running setup” or elapsing time for the motor speed to fall below Pr4.39 “Brake re-
lease speed setup”.

Even though the SRV-ON signal is turned on again during the motor deceleration,
Servo-ON will not be activated until the motor stops.

For the action of dynamic brake at alarm occurrence, refer to an explanation of
Pr5.06, “Sequence at Servo-OFF” as well.

Servo-ON will not be activated until the motor speed falls below approx. 30 r/min.

For the motor energization during deceleration at Servo-OFF depends on the setup value
of Pr.5.08, “Sequence at Servo-OFF”.

= : Only available on A5 series.

Servo ON status output (SRV-ST) is a signal indicating that it has received the Servo-
On input; please note that it is not an indication showing command input is possible.

Related page -<¥| - P.2-67 “Dynamic brake”

*2.

*3.

*4,
*5.

*6.
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11. Built-in Holding Brake

Preparation Outline

In the applications where the motor drives the vertical axis, this brake would be used to
hold and prevent the work (moving load) from falling by gravity while the power to the
servo is shut off. L

Use this built-in brake for "Holding" purpose only, that is to hold
the stalling status. Never use this for "Brake" purpose to stop the
load in motion.

Connecting Example

The following shows the example when the brake is controlled by using the brake release = ———
output signal (BRK-OFF) of the driver.

-Driver ) i —|

o
-
(1]
o
o
=
D
=
o
S

Relays to be shut off M
RY

at emergency stop
/Brake coil
Surge g‘/

absorber
oL T
Power supply Fuse p—
for brake (10A)

----------------- ; DC24 V

Connector X4

. The brake coil has no polarity.

. Power supply for the brake to be provided by customer. Do not co-use the power sup-

ply for the brake and for the control signals (VDC).

3. Install a surge absorber as the above Fig. shows to suppress surge voltage gener-
ated by ON/OFF action of the relay (RY). When you use a diode, note that the time
from the brake release to brake engagement is slower than that of the case of using a
surge absorber.

4. For a surge absorber, refer to P.7-124, "Recommended Components" of Supplement.

5. Recommended components are specified to measure the brake releasing time.

Reactance of the cable varies depending on the cable length, and it might generate

surge voltage.

Select a surge absorber so that relay coil voltage (max. rating : 30 V, 50 mA) and ter- ——

minal voltage may not exceed the rating.

Output Timing of BRK-OFF Signal

+ For the brake release timing at power-on, or braking timing at Servo-OFF/Servo-Alarm
while the motor is in motion, refer to P.2-62, "Timing Chart".

+ With the parameter, Pr4.38 (Setup of mechanical brake action while the motor is in
motion), you can set up a time between when the motor enters to a free-run fromen- ——
ergized status and when BRK-OFF signal turns off (brake will be engaged), when the
Servo-OFF or alarm occurs while the motor is in motion.

1. The lining sound of the brake (chattering and etc.) might be generated while running
the motor with built-in brake, however this does not affect any functionality.

2. Magnetic flux might be generated through the motor shaft while the brake coil is ener-

gized (brake is open). Pay an extra attention when magnetic sensors are used nearby

the motor. —

N —

Caution -*
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11. Built-in Holding Brake

Preparation Specifications
Static . .| Exciting . Lo Permissible
Motor Motor friction _Rotqr Enqaglng Relt'aasmg current | Releasing FOTIECHE) [Tl 2. angular
. inertia time time work (J) per| total work .
series output torque s a DCA voltage : 0 acceleration
x 10 kg'm ms ms one braking| x10°J p
N-m (at cool-off) rad/s
50 W, 100 W [0.29 or less 0.002 35 or less |20 or less 0.3 39.2 4.9
MSMD | 200 W, 400 W |1.27 or less 0.018 50o0rless [150rless| 0.36 oDr(r%r:o:{a 137 441 30000
750 W 2.45 or less 0.075 70o0rless [20orless| 0.42 196 147
50 W, 100 W [0.29 or less 0.002 35 or less |20 or less 0.3 39.2 4.9
200 W, 400 W |1.27 or less 0.018 50 orless |150rless| 0.36 OI::CQO:; 137 441 30000
750 W(200 V) |2.45 or less 0.075 70o0rless [20orless| 0.42 196 147
750 W(400 V) | 2.5 or less 15o0rless| 0.7
MSME 50 or less
TOKRW, 1.5 KkW, | 7 g o1 less 0.33 15 or less 392 490
2.0 kW 0.81 |DC2V
(100) 10000
3.0 kW 11.8 or less 80 or less or more
4.0 kW, 5.0 kW [16.2 orless| 1.35 |110 or less 50(%(')9)53 0.9 1470 2200
400 W, 600 W | 2.5 or less 50o0rless [150rless| 0.70 392 490
1.0kW | 4.90rless 80 orless | 1001888 | ¢ 59 588 780
1.35 (200) 10000
1.5 kW, 2.0 kW |13.7 or less 100 or less|50 or less| ©0.79 1176 1500
MDME 3.0kW  |16.20r less 110 orless| (130) 09 | P2V I 470 2200
or more
4.0 KW, 5.0 kW |24.5 or less 80 or less [220r /88| 4 3 5440
47 (200) 1372 2900
7.5 kW 58.8 or less 150 or less| 50 or less 1.4 5000
11 kW, 15 kW [ 100 or less 71 300 or less|{140 or less| 1.08 2000 4000 3000
1.5 kKW 7.8 or less 4.7 80 orless [350rless| 0.83 1372 2900
MFME 2.5 kW 21.6 or less ez 1500 10000
8.75 150 or less|100 or less| 0.75 |Ormore; 1470
4.5 kW 31.4 or less 2200
09kW  [137o0rless| 1.35 |100orless 50(%(')9)35 0.79 1176 1500 | 10000
25 or less
2.0 kW 24.5 or less 80 or less 1.3 DC2V
MGME (200)
4 or more 5440
3.0 kW 7 50 or less 1372 2900
58.8 or less 150 or less| (130) 1.4
4.5 kW, 6.0 kW 50 or less 5000
200 W, 400 W |1.27 orless| 0.018 50o0rless |150rless| 0.36 | pCt1V 137 441
MHMD 30000
750 W 2.45 or less 0.075 70 0rless |20 or less| 0.42 |Or more 196 147
1.0kW | 4.90rless 80 or less 70(;’5('335 0.59 588 780
1.35 0 orl 10000
or less
MHME 1.5 kW 18.7 or less 100 or less (130) 0.79 DC2V 1176 1500
2.0 KW to 25 or less or more
. 24.5 or less 80 or less 1.3 5440
5.0 kW 4.7 (200) 1372 2900
7.5 kW 58.8 or less 150 or less| 50 or less 1.4 5000

+ Excitation voltage is DC24 V+10 %.
* Releasing time values represent the ones with DC-cutoff using a varistor.
Values in () represent those measured by using a diode (VO3C by Hitachi, Ltd.)
+ Above values (except static friction torque, releasing voltage and excitation current) represent typical
values.
+ Backlash of the built-in holding brake is kept £1°or smaller at ex-factory point.
« Service life of the number of acceleration/deceleration with the above permissible angular accelera-
tion is more than 10 million times. (Life end is defined as when the brake backlash drastically chang-

€es.)
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12. Dynamic Brake

Preparation Outline

This driver (A to G-frame) is equipped with a dynamic brake for emergency stop.
Pay a special attention to the followings.
The H-frame driver does not incorporate the dynamic brake.

1. Dynamic brake is only for emergency stop.

Do not start/stop the motor by turning on/off the Servo-ON signal (SRV-ON).
Otherwise it may damage the dynamic brake circuit of the driver.

o
-
(1]
o
o
=
D
=
o
S

The Motor becomes a dynamo when driven externally and short circuit cur-
rent occurred while dynamic brake is activated may cause smoking or fire.

2. Dynamic brake is a short-duration rating, and designed for only emergency stop. Allow ap-
prox. 10 minutes pause when the dynamic brake is activated during high-speed running.
(F-frame(200 V), G-frame(200 V/400 V) built-in dynamic brake resistor is capable of
handling up to 3 continuous halts at the rated revolutions with max. permissible inertia.
When overheated under more critical operating conditions, the brake will blow out and
should be replaced with a new one.)

* You can activate the dynamic brake in the following cases.

1) When the main power is turned off —

2) At Servo-OFF

3) When one of the protective function is activated.

4) When over-travel inhibit input (NOT, POT) of connector X4 is activated
In the above cases from 1) to 4), you can select either activation of the dynamic brake
or making the motor free-run during deceleration or after the stop, with parameter.
Note that when the control power is off, for A to F-frame driver, the dynamic brake will
be kept actived, and for G and H-frame driver, the dynamic brake will be kept released.

« If the built-in dynamic brake resistor of the G-frame driver is insufficient, exter-
nal dynamic brake resistors can be connected.

+ For the H-frame driver, external dynamic brake resistors can be connected.
Connections of the external dynamic brake resistors are the same as those of
the G-frame driver. (The DB3 and DB4 terminals are not provided.)

+ Use the following resistors as the external dynamic brake resistors. (To be pre-
pared by user)

Driver Resistance specifications per piece . —
- - Quantity of use
Frame Voltage Resistance Electric power
G,H 200 V 1.2Q 400 W 3 pcs.
G,H 400 V 480 400 W 3 pcs.

Dynamic Brake Characteristics (e.g. Motor MDME 15 kW 200 V)

80
70
60
50
40 SE— L —
ofl— T aeet”

20
10

Resistor 1.2 Q
= === Resistor 2.4 Q

--="
-

Brake torque (N'm)

.-
am"

0 500 1000 1500 2000
Motor speed (r/min)

Related page --%| - P.3-40 “Inputs and outputs on connector X4”
* P.4-48... “Details of Parameter”
+» P.6-5 “Protective Function”
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12. Dynamic Brake

Preparation Connections of external dynamic brake resistor (Example)

G-frame, 200 V

2-68

Mains
Residual (U © v © m
currelntl dlewce L1C |
IATE L2C o oY
DD L1 @) “@]
LY L2 Tl
aik L3 T ={l@]]
iy -]
®]
il H@ - J Silal
(ol e
T U-phase I T
T v T2
— -phase —{ i
""""""" 7 H@ o [l @‘
TTTIT] W-phase i &)
| IS I Y D O A T A a 1®)- dic
H) e
]
| (Auxiliary contact (*1)) r® [ ®
- 0 | g T— e flo AN © nJ
| ] . — CFommmmamman= ks L —
| . —
el =) L .
| E@ } Disconnect the
{ " Thermal fuse shorting bar I 5
i (one fuse for each resistor) (between DB3 34 VDG | #@\ [l
to be supplied by customer power supply
( upplied by cu ) and DB4). for brake :
. (to be supplied by
Magnetic Contactor (MC) customer)
Turns on/off the dynamic brake resistor. :
Use coil surge suppression units together with B
this.
Hemarkst:s Terminals DB1, DB2, DB3 and DB4

+Should be the same rating as that of the
magnetic contactor for main circuit.

*Provide an auxiliary contact “" as protection
means so that servo ON will not occur in
the external sequence even if the contact
deposits.

+ To connect an external dynamic brake
resistor, disconnect the shorting bar
between DB3 and DB4.

« Connect a magnetic contactor (for
control) for the external dynamic brake
between L1C and DB1.

 Provide an external protective device

Dynamic Brake Resistor (io be supplied by customer)
(e.g. thermal fuse) between DB2 and

Remarks -+ LC2.
*When you use an external dynamic brake resistor, :
installyan external protectize apparatus, such as
thermal fuse without fail. * The voltage applied across DB1 and
«Mount the dynamic brake resistor on incombustible DB2 must be 300 VAC or below or
material such as metal. 100 VDC or below.
*Do not use an external dynamic brake resistor

together with the built-in resistor.
* Provide one dynamic brake resistor for each phase.
*When using an external dynamic brake, be sure to use the
resistor.
Do not make short circuit.

* Do not connect anything.



12. Dynamic Brake

Connections of external dynamic brake resistor (Example)

G-frame, 400 V

Mains *Use a power | 24 VDC power supply
Residual & | 2RoY e | for control m 0
current device| | S | capacity. (to be supplied by customer)
I11 2 L | 24V
[TI17T B oV
DD 2 L1
LI LI L2
11
& hE L3
FT%
O I I e T e B
T - ..EJ.'PP?.SE..(
= ). Vphase
INERER W—phase\/
| B . 72
T (Auxiliary contact (*1))
TR o}
SIN I — A
; : e — A —_
| O pu—
J e I Y PP | —/ = _—
L0 L .
= @ = Disconnect the
Thermal fuse shorting bar
o iy

(one fuse for each resistor)
(to be supplied by customer)

and DB4).

Magnetic Contactor (MC)

Turns on/off the dynamic brake resistor.
Use coil surge suppression units together with
this.

*Should be the same rating as that of the
magnetic contactor for main circuit.

«Provide an auxiliary contact “" as protection
means so that servo ON will not occur in
the external sequence even if the contact
deposits.

Dynamic Brake Resistor (to be supplied by customer)

Remarks -

*When you use an external dynamic brake resistor,
install an external protective apparatus, such as
thermal fuse without fail.

*Mount the dynamic brake resistor on incombustible
material such as metal.

*Do not use an external dynamic brake resistor
together with the built-in resistor.

*Provide one dynamic brake resistor for each phase.

*When using an external dynamic brake, be sure to use the
resistor.

Do not make short circuit.

(between DB3

24 VDC power supply
for brake
(to be supplied by

customer) :

| Terminals DB1, DB2, DB3 and DB4 |

* To connect an external dynamic brake
resistor, disconnect the shorting bar
between DB3 and DB4.

+Connect a magnetic contactor (for
control) for the external dynamic brake
between L1C and DB1.

*Provide an external protective device
(e.g. thermal fuse) between DB2 and
the neutral point.

Remarks -

*The voltage applied across DB1 and
DB2 must be 300 VAC or below or
100 VDC or below.

Note

+L1C is connected after the R-phase of
the noise filter.

+L1C is not indicated on the driver body.

+ Do not connect anything.
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2 12. Dynamic Brake

Preparation Condition setting chart

1) Setup of driving condition from deceleration to after stop by main power-off (Pr5.07)

Sequence at main Driving condition Contents of
power-off (Pr5.07) During deceleration|  After stalling dfg’[,a,ﬂg?
Setup value of Pr5.07

6 | bB |— DB | | Clar |
1 I Free-run |—| DB | | Clear |
2 I DB |—| Free-run | | Clear |
3 I Free-run |—| Free-run | | Clear |
4 ' pbB |— DB | | Hod |
5 I Free-run |—| DB | | Hold |
6 I DB |—| Free-run | | Hold |
7 I Free-run |—| Free-run | | Hold |
8 IEmergency stop|—| DB | | Clear |
9 IEmergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr5.11 (Setup of torque at emergency stop)
when the setup value is 8 or 9.

2) Setup of driving condition from deceleration to after stop by Servo-OFF (Pr5.06)

Sequence at main Driving condition Contents of
Servo-OFF (Pr5.06) During deceleration| _After stalling dgc\,ﬁﬂgp
Setup value of Pr5.06

6 | pB |— DB | | Cla |
1 I Free-run |—| D B | | Clear |
2 I DB |—| Free-run | | Clear |
3 I Free-run |—| Free-run | | Clear |
4 | pB |— DB | | Hod |
5 I Free-run |—| DB | | Hold |
6 I DB |—| Free-run | | Hold |
7 I Free-run |—| Free-run | | Hold |
8 IEmergency stop|—| D B | | Clear |
9 IEmergency stop|—| Free-run | | Clear |

Torque limit value at emergency stop will be that of Pr5.11 (Setup of torque at emergency stop)
when the setup value is 8 or 9.
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12. Dynamic Brake

Condition setting chart

3) Setup of driving condition from deceleration to after stop by activation of protective function (Pr5.10)

Sequence at over-travel Driving condition Contents of
inhibit input (Pr5.10) During deceleration|  After stalling dfc‘,’{,a,}{g?
Setup value of Pr5.10
: (o8 }—{ o8 | [ red |
1 CFoenn | 08 ] [ oo |
2 E—| Free-run | | Hold |
3 @'—| Free-run | | Hold |

Engaged A: Emergency stop
4 Engaged B: DB DB | | Hold |

Engaged A: Emergency stop
5 Engaged B: Free-run DB | | Hold |

Engaged A: Emergency stop i
6 Engaged B: DB —| Free-run | | Hold |

Engaged A: Emergency stop _
7 Engaged B: Free-run Free-run | | Hold |

When setup value is within the range 4 and 7, the protection function that supports
immediate stop acts according to operation A and the function that does not support
acts according to operation B.

During deceleration to stop, the main power supply must be maintained.

When the protection function acts, content of deviation counter is cleared as the alarm
is cleared.

4) Setup of driving condition from deceleration to after stop by validation of over-travel inhibit input (Pr5.05)

Sequence at over-travel Driving condition Cé)gtear}tg r?f
o viati
inhibit input (Pr5.05) During deceleration |  After stalling counter

Setup value of Pr5.05
¥

[ Torque command to
0 I DB = inhibited direction is 0 Hold
1 Torque command to | | Torque command to

inhibited direction is 0 inhibited direction is 0

[ Torque command to
2 | Emergency stop [— inhibited direction is 0 clear

Torque limit value during deceleration will be that of Pr5.11 (Setup of torque at emergency
stop) when the setup value is 2.
Changes will be validated after the control power is turned on.
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2 13. Setup of Parameter and Mode

Preparation Outline / Setup / Connection

Outline of Parameter

This driver is equipped with various parameters to set up its characteristics and functions.
This section describes the function and purpose of each parameter. Read and compre-
hend very well so that you can adjust this driver in optimum condition for your running

requirements.

Setup of Parameter

* You can refer and set up the parameter with either one of the following.

1) front panel of the driver
2) combination of the setup support software, "PANATERM" and PC.

How to control the front panel, refer to P.2-86.

Setup with the PC

It is possible to connect your personal computer to connector X1 of MINAS A5 using a
USB cable for personal computer connection. Downloading the setup support software
“PANATERM” from our web site and installing it on your personal computer will allow you
to perform the following easily.

+ With the PANATERM, you can execute the followings.
1) Setup and storage of parameters, and writing to the memory (EEPROM).

2) Monitoring of I/O, pulse input and load factor.

3) Display of the present alarm and reference of the error history.

4) Data measurement of the wave-form graphic and bringing of the stored data.

5) Normal auto-gain tuning

6) Frequency characteristic measurement of the machine system.
Because no production software such as CD-ROM is available, download the setup sup-
port software from our web site and install it on your personal computer.

— ~— ' ~— ~— ~—

* How to Connect

[| €=
Connect to X1
(USB mini-B)

Setup support software “PANATERM”
Please download from our web site and
use after install to the PC.

+ USB cable
On the driver, use commercially available USB mini-B connector.
The connector on the personal computer side should be in accordance with the specifi-

cations of the PC.
When the cable does not have noise filter, attach a signal line noise filter (DVOP1460)

to both ends of the cable.

Related page --%| -+ P.4-2 “Details of Parameter”

+ P.7-26 “Setup support software [PANATERM]”
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13. Setup of Parameter and Mode
Preparation Composition and List of Parameters

+ The parameter No. is displayed in the form of PrX.YY (X: Classification, YY: No.).
* For the details on the parameters, refer to P.4-4 “Details of parameter”.

Parametr No. Class name Grou age
Class| No.* o pag
0 |00 to 17| Basic setting Parameter for Basic setting P.2-74
)
1 |00 to 27| Gain adjustment | Parameter for Gain adjustment P.2-74 g
3
2 |00 to 23| Damping control Parameter for Damping control P.2-76 =
3 100to 29 Verocity/ Torque/ | Parameter for Verocity/ Torque/ Full-closed P2.77
Full-closed control | control —
4 |00 to 44 | I/F monitor setting | Parameter for I/F monitor setting P.2-78
5 |00 to 35| Enhancing setting | Parameter for Enhancing setting P.2-80
00 to 39
6 =3 Special setting Parameter for Special setting P.2-82
00 to 57

* The Parameter No. consists of 2 digits. E=@: Only available on A5I series.

* In this document, following symbols represent each mode.

Symbol Control mode Sztfu:r(\)/.zal()l::e

P Position control 0 L
S Velocity control 1 =
T Torque control 2
F Full-Closed control 6

P/S Position (1st)/Velocity (2nd) control 3*

P/T Position (1st)/Torque (2nd) control 4 *

ST Velocity (1st)/Torque (2nd) control 5* I

* When you select the combination mode of 3, 4 or 5, you can select either 1st or 2nd
with control mode switching input (C-MODE).
When C-MODE is ON : 1st mode selection
When C-MODE is OFF : 2nd mode selection
Do not enter the command 10ms before/after the switching.
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Preparation

13. Setup of Parameter and Mode

List of Parameters

[Class 0] Basic setting

Parametr Default Turning Related
No. . : onof |Control Mode |Detail
Title Range 51 ¢ oer on Unit power page
Class| No. -frame|-frame|-frame|-frame supply P/SITF
0 | 00 | Rotational direction setup Oto1 1 - O [0O]0]0|0
4-4
0 | 01 | Control mode setup Oto6 0 - O |0/0|0|0O
0 | 02 | Real-time auto-gain tuning setup 0to6 1 - O|0]0 0] 45
Selection of machine stiffness at real-
0 |03 | o ito-gain tuning 0 to 31 13 11 - O|0|0|0] 46
0 | 04 | Inertia ratio 0 to 10000 250 % o000
Oto1 4-7
0 | 05 | Selection of command pulse input = 0 - O |0 O
Oto2
o | 06 Command pulse rotational direction 0to 1 0 _ o lo O
setup 4-8
0 | 07 | Command pulse input mode setup 0to3 1 - o O O
Command pulse counts per one 20
0 | 08|~ ior revolution Oto2 10000 puse | O |O O
0 | 09 | 1st numerator of electronic gear 0 to 2% 0 - O O] 49
10 | Denominator of electronic gear 0 to 2% 10000 - O O
o | 11 | Output pulse counts perone motor | . 5a514 2500 Pr | O |O|lO|O|O]410
revolution
0 | 12 | Reversal of pulse output logic 0to 3 0 - O |O|0|0]|O
0 | 13 | 1sttorque limit 0 to 500 500 1 % O|10]0|0
4-12
0 | 14 | Position deviation excess setup 0 to 27 100000 Comrmand O O
0 | 15 | Absolute encoder setup 0to2 1 - O |O]0|0|0
0 | 16 | External regenerative resistor setup Oto3 3 0 3 - O [0]0]0|0
- 4-13
Load factor of external regenerative
O | 17| \esistor selection Vi Y - O |0|0|0|0

[Class 1] Gain adjustment

Parametr Default Turning Related

No. . : onof | Control Mode |Detail
Title Range 51 ¢ ToEFl on Unit power page

Class| No. -frame|-frame|-frame|-frame supply P/S TF

1 | 00 | 1stgain of position loop 0to 30000 | 480 320 | 0.1/s* O O
1 | 01 | 1stgain of velocity loop 11032767 | 270 180 |[0.1 Hz* O|O0|0|0O] 4-14

1 | o2 | Isttime constantofvelocity loop |44, 40000 | 210 | 310 |0.1ms* o|o|0|o

integration

+ Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.
+ Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
« IEEd represents setting range applied to A5I series.

*1 Default settings depend on the combination of driver and motor. Refer to P. 2-84 “Torque limit setting”.

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-4 to P.4-14.
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I 13. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Range Unit onof | Control Mode | Detail
' 9 AB | C |DEF|GH power page
Class| No. -frame|-frame|-frame|-frame supply P/S T F
1 | 03 | 1stfilter of speed detection Oto5 0 - O|O0|0|0 2
4-14
1 | 04 | 1sttime constant of torque filter 0 to 2500 84 126 |0.01 ms 010|000
1 05 | 2nd gain of position loop 0 to 30000 570 380 0.1 /s* O O g
o
1 | 06 | 2nd gain of velocity loop 11032767 | 270 180 |0.1 Hz* O|010|0 3
g
i i =1
1 | o7 | 2ndtime constant of velocity loop | 4 4, 5009 10000 0.1 ms* 0|0|0|0
integration
1 | 08 | 2nd filter of speed detection Oto5 0 - O|O0|0|0 —
4-15
1 | 09 | 2nd time constant of torque filter 0 to 2500 84 126 [0.01 ms* o000
0 to 1000
1 10 | Velocity feed forward gain AT 300 0.10 %* O O
0 to 2000
1 11 | Velocity feed forward filter 0 to 6400 50 0.01 ms* O O
0 to 1000
1 | 12 | Torque feed forward gain =3 0 0.10%* 0|0 O —
0 to 2000 4-16
1 | 13 | Torque feed forward filter 0 to 6400 0 0.01 ms* 0|0 O
1 | 14 | 2nd gain setup Oto1 1 - O]0]0|0
1 | 15 | Mode of position control switching 0to 10 0 - O O
Delay time of position control 417
1 [16 | o P 0 to 10000 50 0.1 ms* O O
switching
1 | 17 | Level of position control switching 0 to 20000 50 - O O —
1118 Hy'ster_e3|s at position control 0 to 20000 33 _ O O 4-18
switching
1 19 | Position gain switching time 0 to 10000 33 0.1 ms* O O
1 | 20 | Mode of velocity control switching Oto5 0 - O
1 21 De_lay _tlme of velocity control 0 to 10000 0 0.1 ms* O
switching 4-19
1 | 22 | Level of velocity control switching 0 to 20000 0 - O L
1 23 Hy'ster_eS|s at velocity control 0 to 20000 0 _ O
switching
1 | 24 | Mode of torque control switching Oto3 0 - O
1 | 25 | Delay time of torque control switching| 0 to 10000 0 0.1 ms* O
4-20
1 | 26 | Level of torque control switching 0 to 20000 0 - O
1 | 27 | Hysteresis at torque control switching| 0 to 20000 0 = O
« Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
« Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
« IEEd represents setting range applied to A5I series.
(o:1i[o[; ] The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-14 to P.4-20.
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l 13. Setup of Parameter and Mode

List of Parameters

[Class 2] Damping control

Parametr Default Turning Related
No. Title Range Unit onof | Control Mode |Detail
9 AB | C |DEF|GH power page
Class| No. -frame|-frame -frame -frame supply PSS TF
Oto4
2 | 00 | Adaptive filter mode setup =a 0 - OO O
0to 6
2 | 01 | 1stnotch frequency 50 to 5000 5000 Hz O|0|0|0
4-21
2 | 02 | 1st notch width selection 0to 20 2 - 010100
2 | 03 | 1st notch depth selection 010 99 0 - O|0|0|0
2 | 04 | 2nd notch frequency 50 to 5000 5000 Hz O10|0|0
2 | 05 | 2nd notch width selection 0to 20 2 - O|0|0|0
2 | 06 | 2nd notch depth selection 01099 0 - o000
2 | 07 | 3rd notch frequency 50 to 5000 5000 Hz O|0|0|0
2 | 08 | 3rd notch width selection 0to 20 2 - O10|0|0] 422
2 | 09 | 3rd notch depth selection 0to 99 0 - O|0|0|0
2 | 10 | 4th notch frequency 50 to 5000 5000 Hz o000
2 | 11 | 4th notch width selection 0to 20 2 - O|0|0|0
2 | 12 | 4th notch depth selection 01099 0 - o000
4-23
2 | 13 | Selection of damping filter switching Oto3 0 = @) O
0 to 2000
H ES
2 | 14 | 1st damping frequency =3 0 0.1 Hz O @)
0 to 3000
0 to 1000
N *
2 | 15 | 1st damping filter setup = 0 0.1 Hz @) @)
0 to 1500
0 to 2000
2 | 16 | 2nd damping frequency =3 0 0.1 Hz* O O] 4-24
0 to 3000
0 to 1000
1 1 %k
2 | 17 | 2nd damping filter setup = 0 0.1 Hz @) @)
0 to 1500
0 to 2000
. k
2 | 18 | 3rd damping frequency PAST 0 0.1 Hz O @)
0 to 3000

« Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.

« Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

« IS represents setting range applied to A5I series.

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-21 to P.4-24.
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13. Setup of Parameter and Mode

List of Parameters

[Class 3] Verocity/ Torque/ Full-closed control

Parametr Default Turning Related
No. Title Range Unit onof | Control Mode |Detail
= AB | C |DEF|GH power page
Class| No. -frame|-frame|-frame|-frame supply P/ S TF

3 | 00 Spfeed. setup, Internal/External 0to3 0 _ O
switching 4-29

3 | o1 Speeq command rotational direction 0to 1 0 _ O

selection
. (r/min)/
3 | 02 | Input gain of speed command 10 to 2000 500 Vv Ol0

4-30

3 | 038 | Reversal of speed command input Oto 1 1 - O

3 | 04 | 1stspeed of speed setup -20000 to 20000 0 r/min O

3 | 05 | 2nd speed of speed setup -20000 to 20000 0 r/min O

3 | 06 | 3rd speed of speed setup -20000 to 20000 0 r/min O

3 | 07 | 4th speed of speed setup -20000 to 20000 0 r/min @)
3 | 08 | 5th speed of speed setup -20000 to 20000 0 r/min O 4-31

3 | 09 | 6th speed of speed setup -20000 to 20000 0 r/min O

3 | 10 | 7th speed of speed setup -20000 to 20000 0 r/min O

3 | 11 | 8th speed of speed setup -20000 to 20000 0 r/min O

. ms/
3 12 | Acceleration time setup 0 to 10000 0 (1000 rimin) O

« Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.
« Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
« IEEd represents setting range applied to A5I series.

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-24 to P.4-31.
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Parametr Default Turning Related
No. Title Range Unit onof | Control Mode | Detail
9 AB | C |DEF| GH power page
Class| No. -frame|-frame|-frame|-frame supply PIS T F
0 to 1000
2 | 19 | 3rd damping filter setup = 0 0.1 Hz* O O 2
0 to 1500
0 to 2000 2
2 | 20 | 4th damping frequency S| 0 0.1 Hz* O O] 4-24 9
0 to 3000 =
=1
0 to 1000
H 1 *
2 | 21 | 4th damping filter setup = 0 0.1 Hz O O
0 to 1500 7
Positional command smoothing filter O O| 4-25
*
2|2 First order filter time constant 010 10000 0 0.1 ms olo O | 426
for position command
Positional command FIR filter O O\ 4-27
*
2|23 FIR filter time constant for 0o 10000 0 0.1 ms olo Ol 4-28
position command



13. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Range Unit onof | Control Mode | Detail
9 AB | C |DEF|GH power page
Class| No. -frame|-frame -frame|-frame supply PSS TF
L ms/
3 13 | Deceleration time setup 0 to 10000 0 (1000 rimin) O 4-31
3 | 14 S_lgm0|d acceleration/ deceleration 0 to 1000 0 ms O
time setup
3 | 15 | Speed zero-clamp function selection 0to3 0 - OO0 4-32
3 | 16 | Speed zero clamp level 10 to 20000 30 r/min OO
3 | 17 | Selection of torque command Oto2 0 - O
3 | 18 | Torque command direction selection Oto1 0 - O
4-33
3 | 19 | Input gain of torque command 10to 100 30 1%(1) 3//0/* O
3 | 20 | Input reversal of torque command Oto1 0 - O
3 | 21 | Speed limit value 1 0 to 20000 0 r/min @)
3 | 22 | Speed limit value 2 0 to 20000 0 r/min O 4-34
3 | 23 | External scale selection Oto2 0 - O O
3 | 24 | Numerator of external scale division 0to 2% 0 - O O
3 | 25 erqmlnator of external scale 1 1o 220 10000 _ O 0O
division
4-35
3 | 26 | Reversal of direction of external scale Oto1 0 - O O
External scale Z phase disconnection
3 | 27 | getection disable ok 2 - O O
3 | 28 | Hybrid deviation excess setup 1to 227 16000 Command| () O
4-36
3 | 29 | Hybrid deviation clear setup 0to 100 0 Revolution | O O

[Class 4] I/F monitor setting

Parametr Default Turning Related
No. Title Range Unit onof | Control Mode |Detail
9 AB | C |DEF| GH power page
Class| No. -frame|-frame -frame -frame supply PSS TF
4 | 00 | SH input selection (Pin No.8) 0 to 00FFFFFFh 8553090 - O |0|0|0|0]|4-37
4 | 01 | SI2input selection (Pin No.9) 0o 00FFFFFFh 8487297 - O [O|0|0|0
4 | 02 | SI3input selection (Pin No.26) 0to 00FFFFFFh 9539850 - O |O|0|0]|O
4 | 08 | Sl4 input selection (Pin No.27) 0to 00FFFFFFh 394758 - O |0|0|0|0O
4-38
4 | 04 | SI5 input selection (Pin No.28) 0to 00FFFFFFh 4108 - O [0]0]0|0
4 | 05 | SI6 input selection (Pin No.29) 0to 00FFFFFFh 197379 - O |0|0|0|0O
4 | 06 | SI7 input selection (Pin No.30) 0to 00FFFFFFh 3847 - O 00|00

« Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
« Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-31 to P.4-38.
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I 13. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related .
No. Title Range Unit onof | Control Mode |Detail
Class| No. irsurframal s Hrerma Swpy | P|S| T F|P
4 | 07 | SI8input selection (Pin No.31) 0to 00FFFFFFh 263172 - O [O]|O0|O|0 2
4 | 08 | SI9 input selection (Pin No.32) 0 to 0OFFFFFFh 328965 - O |O]0|0|0] 438
4 | 09 | SI10 input selection (Pin N0.33) 0to 00FFFFFFh 3720 - O |0|0|0|0 3
4 | 10 | SO1 output selection (Pin No.10, 11) | 0to 00FFFFFFh 197379 - O [0O]O0]0|0 g
4 | 11 | SO2 output selection (Pin No.34, 35) | 0to 00FFFFFFh 131586 - O |0|0|0|0 :
4 | 12 | SOS output selection (Pin No.36, 37) | 0to 00FFFFFFh 65793 - O |O|0|0|0
4 | 13 | SO4 output selection (Pin N0.38, 39) |0 to 00FFFFFFh 328964 - O [O]|O0]O|0
4 | 14 | SOS5 output selection (Pin No.12) 0to 00FFFFFFh 460551 - O [0]O0]0|0
4 | 15 | SO6 output selection (Pin No.40) 0 to 00FFFFFFh 394758 - O |0|0|0|0
4 | 16 | Type of analog monitor 1 0to 21 0 - O|010|0
4 | 17 | Analog monitor 1 output gain 00 214748364 0 - O|10|0|0
4 | 18 | Type of analog monitor 2 0to 21 4 - OO0 |0O| 440 I
4 | 19 | Analog monitor 2 output gain 00 214748364 0 - 0|00 |0
4 | 20 | Type of digital monitor 0to3 0 - O|010|0
4 | 21 | Analog monitor output setup Oto2 0 - o000
4 | 22 | Analog input 1 (Al1) offset setup -5578 t0 5578 0 0.366 mV o000
4 | 23 | Analog input 1 (Al1) filter 0 to 6400 0 0.01 ms* o000 —
4 | 24 | Analoginput 1 (Al1) overvoltage setup | 0 to 100 0 0.1 V* O|0|0|0
4 | 25 | Analog input 2 (Al2) offset setup -342 to 342 0 5.86 mV 010|000 e
4 | 26 | Analog input 2 (AI2) filter 0 to 6400 0 0.01 ms* O|010|0
4 | 27 | Analog input 2 (Al2) overvoltage setup | 0 to 100 0 0.1 V* 010|000
4 | 28 | Analog input 3 (Al3) offset setup -342 to0 342 0 5.86 mV 010|000
4 | 29 | Analog input 3 (AI3) filter 0 to 6400 0 0.01 ms* O|0|0 |0 —
4 | 30 | Analog input 3 (Al3) overvoltage setup | 0 to 100 0 0.1 V* O|0|0|0
4 | 31 | Positioning complete (In-position) range | 0 to 262144 10 Command O Ol 4-43
4 | 32 Positioning complete (In-position) Oto3 0 : O O
output setup | ASII |
0to10
4 | 33 | INP hold time 0 to 30000 0 1ms O O| 4-44 I
« Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
« Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
« IEEd represents setting range applied to A5I series.
The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.
Parameter describes of this page is P.4-38 to P.4-44. L
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13. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Range Unit onof | Control Mode |Detail
9 AB | C |DEF| GH power page
Class| No. -frame|-frame|-frame|-frame supply PSS TF
4 | 34 | Zero-speed 10 to 20000 50 r/min O|10]0|0
4-44
4 | 35 | Speed coincidence range 10 to 20000 50 r/min O
4 | 36 | At-speed (Speed arrival) 10 to 20000 1000 r/min OO0
4 | 37 gllecilcjgamcal brake action at stalling 0 to 10000 0 1ms olololo]| 445
4 | 38 | Mechanical brake action at running setup | 0 to 10000 0 1 ms O|0|0|0
4 | 39 | Brake release speed setup 30 to 3000 30 r/min O [0]0]0|0
4 | 40 | Selection of alarm output 1 0to 10 0 - O|0|0|0
4-46
4 | 41 | Selection of alarm output 2 Oto 10 0 - O|0]0|0
4 | a2 rZa?rt]:iglzosntlon|ng complete (In-position) 0 to 262144 10 CorSrrRtand O O

[Class 5] Enhancing setting

Parametr Default Turning Related

No. Title Range Unit onof | Control Mode |Detail
3 AB | C |DEF| GH power page

Class| No. -frame|-frame|-frame -frame| supply P/ S TF

5 | 00 | 2nd numerator of electronic gear 0 to 2% 0 - O O

5 | 01 | 3rd numerator of electronic gear 0 to 2%° 0 - @) @)

5 | 02 | 4th numerator of electronic gear 0 to 2% 0 - O O
0 to 262144 4-47

5 | 03 | Denominator of pulse output division = 0 - O |O]0|0|0

0to 1048576

5 | 04 | Over-travel inhibit input setup Oto2 1 - O 00|00

5 | 05 | Sequence at over-travel inhibit O0to2 0 - O |O]0|0|0

5 | 06 | Sequence at Servo-Off 0to9 0 - o000
4-48

5 | 07 | Sequence at main power OFF 0to9 0 - O|0|0|0

5 | 08 | LV trip selection at main power OFF Oto 1 1 - O|0|0|0O
5 | 09 | Detection time of main power off 70 to 2000 70 1 ms O |0|0|0|0O]|4-49

5 | 10 | Sequence at alarm Oto7 0 - 010100

5 | 11 | Torque setup for emergency stop 0 to 500 0 % O|0|0|0
4-50

5 | 12 | Over-load level setup 0 to 500 0 % o000

« Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the
power to the driver is turned off and then on again.
« Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
« IS represents setting range applied to A5I series.

Parameter describes of this page is P.4-44 to P.4-50.
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I 13. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related .
No. Title Range Unit onof | Control Mode |Detail
Class| No. P - 53,‘,’{,?; P/ s|T| F|P®
5 | 18 | Over-speed level setup 0 to 20000 0 r/min O|O0|0|0 2
5 | 14 | Motor working range setup 0 to 1000 10 ,evo?ﬁlion* O O] 4-50
5 | 15 | I/F reading filter 0to3 0 - O 0000 3
5 | 16 | Alarm clear input setup Oto1 0 - O |0O|0|0|0O g
5 | 17 | Counter clear input mode Oto4 3 - O O :
5 | 18 | Invalidation of command pulse inhibit input| 0 to 1 1 - O O o
5 | 19 Seotrl?r:nand pulse inhibit input reading 0to 4 0 _ o |o O
5 | 20 | Position setup unit select Oto1 0 - O |0 O
5 | 21 | Selection of torque limit 0to6 1 - 0|0 Ol 4-52
5 | 22 | 2nd torque limit 0 to 500 500" % o0 O
5 | 23 | Torque limit switching setup 1 0 to 4000 0 ms/100 % 0|0 O
5 | 24 | Torque limit switching setup 2 0 to 4000 0 ms/100 % OO O
5 | o5 E)):;ng?ilrL?tput positive direction 0 to 500 5001 % olo Ol 453
5 | 26 E));:qugellilrmtpUt negative direction 0 to 500 5001 % olo O
5 | 27 | Input gain of analog torque limit 10 to 100 30 1%(1) c\,/i/* 0|0 O
5 | 28 | LED initial status 0t0 35 1 - O 00|00
5 | 29 | RS232 baud rate setup 0to6 2 - O [O]|O|0|O| 454
5 | 30 | RS485 baud rate setup Oto6 2 - O |0|0|0|0
5 | 31 | Axis address 0to 127 1 - O 0000
5 | 32 | Command pulse input maximum setup |250 to 4000 4000 kpulse/s| O O O
5 | 33 | Pulse regenerative output limit setup Oto 1 0 - O |O]0|0|0O] 455
5 | 34 | For manufactuer's use - 4 -
5 | 35 | Front panel lock setup Oto 1 0 - O 0|00

+ Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.
+ Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
« IEEd represents setting range applied to A5T series.

*1 Default settings depend on the combination of driver and motor. Refer to P. 2-84 “Torque limit setting”.

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-50 to P.4-55.
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l 13. Setup of Parameter and Mode

List of Parameters

[Class 6] Special setting

Parametr Default Turning Related
Title Range Unit onof |Control Mode |Detail
9 C |DEF power page
Class| No. -frame|-frame supply P/SITF
Analog torque feed forward 0.1 V/
6100 conversion gain 010 100 0 100 %* oJe) O
6 | 02 | Velocity deviation excess setup 0 to 20000 0 r/min @)
6 | 04 | JOG trial run command speed 0 to 500 300 r/min O]O|0O|0O] 4-56
6 | 05 | Position 3rd gain valid time 0 to 10000 0 0.1 ms* O O
6 | 06 | Position 3rd gain scale factor 50 to 1000 100 %o O O
6 | 07 | Torque command additional value -100 to 100 0 % OO0 O
Positive direction torque
6108 compensation value ~10010 100 0 % O O
Negative direction torque )
o e compensation value ~ ey ey Y & O O| 467
0to 63
6 | 10 | Function expansion setup o 0 - O|0]0|0
0 to 2047
6 | 11 | Current response setup 50 to 100 100 % O|0|0|0
6 | 13 | Current response setup 0 to 10000 250 % O10|0|0
6 | 14 | Emergency stop time at alarm 0 to 1000 200 1ms O|0|0|0
6 | 15 | 2nd over-speed level setup 0 to 20000 0 r/min O]0|0|0O]| a-58
6 | 16 | For manufacturer's use - 0 - O
Front panel parameter writing _
6 1 17 | selection Oto1 0 O |0O|O|0]|O
6 | 18 | Power-up wait time 0to 100 0 01s* | O |O|OO|O
6 | 19 | Encoder Z phase setup 0 to 32767 0 puse | O |O|O|O|O
6 | 20 | Z-phase setup of external scale 0 to 400 0 ps O O
6 | o1 Serial absolute external scale Z 0 to 228 0 pulse O Ol a-59
phase setup
6 | 22 A, B phase external s_cale pulse 0to 1 0 B O O
output method selection
6 | 23 | Disturbance torque compensating gain {-100 to 100 0 % (O2©)
6 | 24 | Disturbance observer filter 0 to 2500 53 0.01 ms* OO0
6 | 27 | Alarm latch time selection 0to 10 5 s O |O]O|0]0O] 460
6 | 31 | Real time auto tuning estimation speed| 0to3 1 - O|0]0|0
6 | 32 | Real time auto tuning custom setup |-32768 to 32767 0 - OO0 0] 4-61

« Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again.
« Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
« IS represents setting range applied to A5I series.

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-56 to P.4-61.
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I 13. Setup of Parameter and Mode

List of Parameters

Parametr Default Turning Related
No. Title Range Unit onof | Control Mode | Detail
I 9 AB | C |DEF| GH power page
Class| No. -frame|-frame -frame|-frame supply PIS T F
6 | 33 | For manufacturer's use - 1000 - - 2
6 | 34 | Hybrid vibration suppression gain 0 to 30000 0 0.1 /s* O
4-62
6 | 35 | Hybrid vibration suppression filter 0 to 6400 10 0.01 ms* O g
o
6 | 37 | Oscillation detecting level 0 to 1000 0 0.1 %* O|0|0|0 g
z
6 | 38 | Alarm mask setup -32768 0 32767 4 - O |0]0|0|0 .
6 | 39 | For manufactuer's use - 0 -
4-63
6 | 41 | IEX=d Anti-vibration depth 1 0 to 1000 0 - O O
Two-stage torque filter time
6 | 42 constant 0 to 2500 0 0.01 ms OO0 O
Two-stage torque filter _
6 | 43 Attenuation term 0 to 1000 0 O|010|0
6 | 47 | IE=d Function expansion settings 2 0to 15 0 - O |O00|0
6 | 48 | IXSA Adjust filter 0 to 2000 0 0.1 ms o0
: 4-64 —
6 | 49 AdJustqurque command 01099 0 _ O
Attenuation term
Viscous friction compensation 0.1 %/
6 |50 gain 0 to 10000 0 (10000 r/min) O
6 | 51 Imme_dlate cessation completion 0 to 10000 0 ms olololo
wait time 4-65
Torque saturation anomaly
6 | 57 | =@ detection time 0 to 5000 0 ms 0|0 O

« Definition of symbols under “Power Off/On” - : if a change is made, it will be reflected upon the parameter when the

power to the driver is turned off and then on again. —
« Definition of symbols under “Related mode” - P: position control, S: velocity control, T: torque control, F: full closed control
« B represents setting range applied to A5T series.

The symbol “ * ” attached to “Unit”. indicates that the digits of setting unit will change if the
parameter is set by using the setup support software PANATERM.

Parameter describes of this page is P.4-62 to P.4-65.
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Preparation

13. Setup of Parameter and Mode

Setup of Torque Limit

Torque limit setup range is 0 to 300 and default is 300 except the combinations of the
motor and the driver listed in the table below.

. Max. value of . Max. value of
Frame| Model No. | Applicable motor torque limit Frame| Model No. | Applicable motor torque limit
MGMEQ92G** 225 MGMEG602G** 272
MDDHT5540
b MGMEQ92S** 225 MGMEB02S** 272
MGMEQ094G** 225 MDME752G** 265
MDDHT3420 MGDHTC3B4
MGMEQ94S** 225 MDME752S** 265
MGME202G** 250 MHME752G** 265
MFDHTAS390
MGME202S** 250 s MHME752S** 265
MGME302G** 250 MGME604G** 272
MGME302S** 250 MGME604S** 272
MFDHTB3A2
MGME452G** 262 MDME754G** 267
MGDHTB4A2
E MGME4525** 262 MDME754S** 267
MGME204G** 250 MHME754G** 267
MFDHT5440
MGME204S** 250 MHME754S** 267
MGME304G** 250 MDMEC12G** 265
MGME304S** 250 MDMEC128** 265
MFDHTA464 MHDHTC3B4
MGME454G** 263 MDMEC52G** 253
MGME454S+* 263 H MDMEC52S%** 253
MDMEC14G** 265
MDMEC14S** 265
MHDHTB4A2
MDMEC54G** 253
MDMEC54S** 253

+ The above limit applies to Pr0.13 (1st torque limit), Pr5.22 (2nd torque limit), Pr5.11
(Torque setup for emergency stop), Pr5.25 (External input positive direction torque
limit) and Pr5.26(External input negative direction torque limit).

When you change the motor model, above max. value may change as well. Check and
reset the setup values of Pr0.13, Pr5.22, Pr5.11, Pr5.25 and Pr5.26.
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I 13. Setup of Parameter and Mode

Setup of Torque Limit

Cautions on Replacing the Motor

As stated previously, torque limit setup range might change when you replace the combi-
nation of the motor and the driver. Pay attention to the followings.

1. When the motor torque is limited,
When you replace the motor series or to the different wattage motor, you need to reset
the torque limit setup because the rated toque of the motor is different from the previ-

ous motor. (see e.g.1)

e.g.1) | before replacing the motor | | after replacing the motor |

MADHT1507 MADHT1507
. mdl it

Set up Pr0.13 to 200 to

make torque limit value

t0 0.64 N'm

(0.32 N'm x 200 % = 0.64 N-m)

Pr0.13 Setup range : 0 % to 300 %
Setup value : 100 %.

0.64 N-m x 100 9% = rorage imit value

Pr0.13 Setup range : Change to 0 % to 300 %.
Setup value : Keep 100 %.

0.32 N'm x 100 % = 1°"dye hmit value

2. When you want to obtain the max. motor torque,
You need to reset the torque limiting setup to the upper limit, because the upper limit

value might be different from the previous motor. (see e.g.2)

e.g.2) [ before replacing the motor | | after replacing the motor |

MADHT1507 MADHT1507

Rated torque
0.32N'm

Pr0.13 Setup range : 0 % to 300 % Pr0.13 Setup range : change to 0 % to 300 % | | Set up Pr0.13 to 300 to obtain
Setup value : 300 %. Setup value : Keep 300 %. the max. output torque.
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1 4 Setup of command division and
multiplication ratio (electronic gear ratio)

Preparation Relation between Electronic Gear and Position Resolution or Traveling Speed

Driver

Electronic gear ratio Rotational speed N[r/min]

Traveling speed : F [PPS]

Pulse train position
command | D= irO.?Q Lt L - @ Machine
Travel distance : P1 [P] r0.10 _

2-86

Reduction ratio : R

._ncode

Encoder pulse counts : E [P/r]
* 1048576 (=20-bit)
* 131072 (=17-bit)

Example of ball screw drive by servo motor

Here we take a ball screw drive as an example of machine.
A travel distance of a ball screw M [mm] corresponding to travel command P1 [P], can be
described by the following formula (1) by making the lead of ball screw as L [mm]

M=P1 x (D/E) X (1/R) X L ceccceuuumrrnnrns (1)
therefore, position resolution (travel distance AM per one command pulse) will be de-
scribed by the formula (2)

AM = (D/E) X (1/R) X L weeererrreeeecnecees (2)
modifying the above formula (2), electronic gear ratio can be found in the formula (3).
D=(AMXEXR) XL .coooovrrrrrrrrrrrrnnnnns (3)

Actual traveling velocity of ball screw, V[mm/s] can be described by the formula (4) and
the motor rotational speed, N at that time can be described by the formula (5).

V=F X (D/E) X (1/R) XL ccorrrrvrrrrrunnnnns (4)
N=F X (D/E) X 60 ...ccoerrrrrrrrcmmmmnnrrrnnans (5)

modifying the above formula (5), electronic gear ratio can be found in the formula (6).
D=(NXE) (FX60)..rrrrrrannees (6)

1) Make a position resolution, A M as approx. 1/5 to 1/10 of the machine positioning ac-
curacy, Ae, considering a mechanical error.

2) Set up Pr0.09 and Pr0.10 to any values between 1 to 2%°,

3) The desired setting can be determined by selecting value of numerator and denomina-
tor of electronic gear. However, an excessively high division or multiplication ratio can-
not guarantee the operation. The ratio should be in a range between 1/1000 and 1000.
Excessively high multiplication ratio will cause Err27.2 (command pulse multiplication
error protection) due to varying command pulse input or noises, even if the other set-
tings are within the specified range.

4) on Decimal on Decimal
20 1 2" 2048
21 2 212 4096
22 4 213 8192
28 8 214 16384
24 16 215 32768
25 32 216 65536
26 64 217 131072
27 128 218 262144
28 256 219 524288
2° 512 220 1048576
210 1024




14. Setup of command division and multiplication ratio (electronic gear ratio)

Relation between Electronic Gear and Position Resolution or Traveling Speed

Electronic gear ratio D = _AMXEXR _ Pro.09
L Pr0.10
Lead of ball screw, L =10 mm
Gear reduction ratio, R = 1 2
Position reso|ution, 0.0005%2'7"x1 _ 5x217 655360 Pr0.09 = 655360
AM =0.005 mm 10 ~ 10x10* 100000 Pr0.10 = 100000
Encoder, 17-bit 3
(E= 27 P/r) B
Q
Lead of ball screw, L =20 mm )
Gear reduction ratio, R = 1 “D = 1” is the
Position resolution 0.00005x217x1 D <1, hence -
) MAUVVUOXe XU _ ) condition for
AM =0.0005 mm 20 =0-82768  yse 120-bit minimum resolution
Encoder, 17-bit ’
(E= 2" P/r)
Encoder : 20-bit (E = 2*° P/r) 0.00005x2x1 _ _ 5x2* 5242880 Pr0.09 = 5242880
20 T 20x10° 2000000 Pr0.10 = 2000000

Motor rotational speed (r/min), N =F x b x 60

Ditto
To make it to 2000 r/min.

E
Lead of ball screw, L =20 mm
Gear reduction ratio, R = 1 1x21° 1
Position resolution, 506600 x —10600_ X 57 x60
AM = 0.0005 mm
Line driver pulse input, 1
500 kpps =50 x 60 x — =750
Encoder, 17-bit 2
. . N x E Pr0.09
Electronic gear ratio = =—
cgearratio  D="""g5 Pr0.10
_2000x2'7  2000x2'7 262144000 Pr0.09 = 262144000
~ 500000x60 ~ 30000000 ~ 30000000 Pr0.10 = 30000000

Travel distance per command pulse (mm)
(Position resolution)
D 1

AM=?XFXL
25 1 1 20 20

20 = = =0.001
a750 X 27 X 1 %20 3750 X 2 = Brsox4 - 000183mm

Related page --% + P.4-9 “Details of Parameter”
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15. How to Use the Front Panel

Preparation Setup

Setup with the Front Panel

|
|
O
R
20
Do

S

Shifting of the digit for data

changing to higher digit.

X7
Output connector for monitor

Display LED (6-digit)

Switch to error display screen when error
occurs, and LED will flash (about 2 Hz).
LED will flash slowly (about 1 Hz) when
warning occurs.

Mode switching button
(valid at SELECTION display)
Press this to switch 4 kinds of mode.
1) Monitor Mode
2) Parameter Set up Mode
3) EEPROM Writing Mode
4) Auxiliary Function Mode

SET Button (valid at any time)
Press this to switch SELECTION and
EXECUTION display.

Press these to change display and data, select
parameters and execute actions.
(Change/Selection/Execution is valid to the digit
which decimal point flashes.)

Numerical value increases by pressing, (),
decreases by pressing (v).

For connector X7, refer to P.2-60 “Wiring to the connector, X7”.
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I 15. How to Use the Front Panel

Setup

Initial Status of the Front Panel Display (7 Segment LED)

Front panel display shows the following after turning on the power of the driver.

approx. 2 sec

approx. 0.6 sec approx. 0.6 sec

! I

Initial display of LED

(Determined by the setup of Parameter, Pr5.28 "Initial status of LED".)

Upon Occurrence of an Alarm

If a driver alarm is generated, the front panel display shows the following repeatedly.

approx. 0.8 sec

0.3 sec

x]
ol

Repeatedly(during continuous alarm)

Below shows possible cause of an alarm.

alarm Alarm Content

No.

A0 | Overload protection Load factor is 85 % or more the protection level.

A Over-regeneration Regenerative load factor is 85 % or more the protection
alarm level.

A2 | Battery alarm Battery voltage is 3.2 V or lower.

A3 | Fan alarm Fan has stopped for 1 sec.

Ad Encoder The number of successive encoder communication errors
communication alarm exceeds the specified value.
Encoder overheat

A5 v The encoder detects overheat alarm.
alarm

cillation detection I . L

A6 Oscillation detectio Oscillation or vibration is detected.
alarm

A7 Lifetime detection The life expectancy of capacity or fan becomes shorter
alarm than the specified time.
External le error

A8 ternal scale erro The external scale detects the alarm.
alarm

A9 External scale The number of successive external scale communication
communication alarm errors exceeds the specified value.

Related page --:-

* P.4-54 “Details of Parameter”
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15. How to Use the Front Panel
Preparation Structure of Each Mode

Use each button on the touch panel to select the structure and switch the mode.

| SELECTION display

L | mode : ®
Initial status of P.2-93
the Console LED (SET button)
(Mode switching button)

®
: ®

Parameter
set up mode :

(Mode switching button)
writing mode
P.2-109
(Mode switching button)

Auxiliary _
function mode ®
P.2-110

(Mode switching button)

You can change the flashing decimal point with @ then shift the digit for data change “.”

On power-up, the monitor mode executed is displayed according to the setup of Pr5.28 LED
initial status.
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I 15. How to Use the Front Panel

Structure of Each Mode

‘ | EXECUTION display |

@ P P.2-94 to 107

(SET button)

o
-
(1]
o
o
=
D
=
o
S

@ L P.2-108
« For details of parameters, refer to
(SET button)

P.4-2 "Details of parameter".

@ A P.2-109

(SET button)

+ Alarm clear
______ p2-112
@ » Automatic offset adjustment (Al1 to 3)
(SET bution)
...... P2-113

* Motor trial run (JOG) I

...... P.2-115

« Clearing of absolute encoder

...... P.2-116

* Initialization of parameter

...... P.2-117

* Release of front panel lock
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2 15. How to Use the Front Panel

Preparation Setup of front panel lock

To prevent operational error e.g. unintentional parameter modification, the front panel

may be locked.

Once locked, operations on the panel are limited as follows:

Mode

Locked panel conditions

Monitor Mode

No limitation: all monitored data can be checked.

Parameter Set up Mode

No parameter can be changed but setting can be checked.

EEPROM Writing Mode

Cannot be run. (No display)

Auxiliary Function Mode

Cannot be run except for “Release of front panel lock”. (No
display)

How to operate

* Related parameters

Parameter No. Title Function
Class No.
. - Setup of front panel lock FL)ZEZT the operation attempted from the front

Lock and unlock can be made in one of two ways.

Procedure

Front panel

Setup support software
PANATERM

(1) Set Pr5.35 “Front panel lock” to 1, and writ the setting to EEPROM.
Lock (2) Turn on power to the driver.
(3) The front panel is locked.

Unlock function.

(1) Execute the auxiliary function
mode, front panel lock release

(2) Turn on power to the driver.
(3) The front panel is unlocked.

(1) Set Pr5.35 “Front panel lock” to 0,
and writ the setting to EEPROM.

(2) Turn on power to the driver.

(3) The front panel is unlocked.

For details of front panel lock release, refer to P.2-117.

Related page -3 - P.4-55 “Details of Parameter”
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15. How to Use the Front Panel
Preparation Monitor Mode (SELECTION display)

To change the monitor display setting, select the display option to be changed

from “[SELECTION| display”, and press@ to change to “ [ EXECUTION| display”.

After completion of changing, press@ to return to the selection display, —

 Monitor Mode [SELECTION display] |

Analog input value P.2-97 (6) Driver serial number  P.2-105 (21)

Error factor and

Display . Pages to Display . Pages to o
example Description refer example Description refer §
g
Positional command No. of changes in . 3
deviation 294 (1) 1/0 signals 2-103 (1)
Motor speed P.2-94 (2) Absolute encoder data P.2-103 (12)
Positional command Po.94 (2 Absolute external P2-104 (1
speed 2:94(2) scale position 2-104 (13)
Velocity control No. of encoder/ external scale
command P2:94(2) communication errors monitor P.2-104(14)
Communication
Torque command P.2-94 (2) m axis address P.2-104 (15)
Encoder positional
Feedback pulse sum P.2-95 (3) deviation [Encoder unit] P.2-104 (16) —_
External scale deviation
Command pulse sum P.2-95 (3) [External scale unit] P.2-105 (17)
External scale b _ Hybrid deviation po
feedback pulse sum 295 (3) [Command unit] 2105 (18)
EXECUTION
Control mode P.2-95 (4) Voltage across PN [V] P.2-105 (19) @ display
1/0 signal status P.2-96 (5) Software version P.2-105 (20) (SET button) L
reference of history P.2-98 (7) Motor serial number  P.2-106 (22)
Alarm Display 2-100 (8) operation time 2-106 (23)
Regenerative load P-101 Automatic motor P2-106 (24
factor 2101 (9) recognizing function 2106 (24) —
Temperature
Over-load factor P.2-101 (9) m information P.2-106 (25)
. . Safety condition
Inertia ratio P.2-101 (9) m monitor P.2-107 (26)
Factor of

no-motor running P2-102 (10) | <Return to “Positional command deviation”.>

Display shifts toward the arrowed direction by pressing @ and reversed direction by pressing @ e —

(Mode switch button)

[Parameter Setup Mode |SELECTION display|]

When you turn on the Product for the first time, display shows . (at motor stall)

To change this display, change the setup of Pr5.28 (Initial status of LED).
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2 15. How to Use the Front Panel
Preparation Monitor Mode (EXECUTION display)

(1) Display of positional command deviation [command unit]

Displays positional deviation of the command unit in High order or Low order.

'
[
1 T Positional command deviation
)

Lo Low order

H ......High order

+ To switch between Low order (L) and High order (H), press @

(2) Display of motor speed, positional command speed,

velocity control command and torque command

+ Motor speed (r/min)

_ NN aNs]
/ o

t Displays the motor speed (r/min).

+ Positional command speed (r/min)

_ [Ny NN
I Ly A}

T Displays positional command speed (r/min).

+ Velocity control command (r/min)

-
-
-
-
-

_ [}
I |

t Displays velocity control command (r/min).

* Torque command (%)

) [

t Displays torque command (%).
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15. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(3) Display of Feedback Pulse Sum, Command Pulse Sum and External Scale Feedback Pulse Sum

* Feedback Pulse Sum [Encoder feedback pulse] L

!
-
-
o
-
l

]
[
T *— Feedback Pulse Sum
]
o

)
=

(1]
T

(Y]

=

Q

=
o

=1

G |
LT CJ I

-
-

-
N

-
-

] -ll-ll-l-l!-‘ » |k K
| R I O B | "

-
-

-
(NN}

-
-

)
L

1 *— External Scale Feedback Pulse Sum

i ....Low order

o High order
+ To switch between Low order (L) and High order (H), press @

300 30C ) T
T R e ] e

-
[N}

-
-

FoScrmk].. Position control mode

[ | [} .

i Bl I o el O Velocity control mode

.’: 't '-.' Pl ,': ..... Torque control mode
FeolcnmkEl... Full-closed control mode

2-95



15. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(5) Display of I/O Signal Status

Displays the control input and output signal to be connected to connector X4.
Use this function to check if the wiring is correct or not.

—-—
-
-

-
-
P

RS

\ | . L
| - H .....Active *
- Inactive ™
Pin No.

' Input signal

0 e Output signal

- Shift the flashing decimal point with (<).

-
-
-
'

"y - | (Right side of decimal point : Pin No. selection)

Q)

SN

A0 O (Left side of decimal point : Input/Output Pin No. selection)

Select In or Out by pressing @ or @ button.

-
x
——
"
-
- —

+ Select the Pin No. to be monitored by pressing @@

(Lowest place Pin No.
of output signal)

" -
-
o
)

|
=
(]
('t
-
o

0o

-
o
-
L
-

©
]
QIR

_ N
I B X

®

(N

-
=
=

D

-

(Highest place Pin No.
of input signal)

-
I
-
-

Uy

" -
]
-
I

-
-
-
Ve
-
o
-

I
1

*1 When input signal  Active : Input signal photocoupler is ON.
Inactive : Input signal photocoupler is OFF.
When output signal Active : Output signal transistor is ON.
Inactive : Output signal transistor is OFF.

For detail of input/output signal, refer to P.3-32 “Inputs and outputs on connector X4”
For detail of Error Code, refer to P.6-2 “Protective Function”.
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15. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(6) Display of Analog Input Value

-
-
-
-
-
-

[} |
(] ]

-
-
-
-

N — |

— |
-

Input voltage value [V]

E
Input signal §
Select the signal No. to be monitored by pressings @@ g
Displays the value after —
o | It ' 'l (Analog input 1 value, unit [V
i '*"" ] g1np VD offset correction.
H 5. 11 3| (Analog input 2 value, unit [V])
v
C { 11 31 (Analog input 3 value, unit [V])
N

Voltage exceeding + 10 V can not be displayed correctly. —
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15. How to Use the Front Panel
Monitor Mode (EXECUTION display)

(7) Display of Error Factor and Reference of History

‘ L Error code No. ( = - - appears if no error occurs)
i Present error * You can refer the last 14
- i error factors (including
gt 1 R History O (latest error) present one)
- 3 Press to select
o R History 13 (oldest error)

the factor to be referred.
<List of error code No.> (E=a: Only available on A5I series.)

Error code Attribute
Main | Sub Protective function History glggrgg Imn;te;i;ate
11 0 Control power supply under- voltage protection O
12 0 | Over-voltage protection O O
13 0 Main power supply under-voltage protection (between P to N) O
1 Main power supply under-voltage protection (AC interception detection) O
14 0 Over-current protection O
1 IPM error protection O
15 0 | Over-heat protection @) O
0 | Over-load protection O on
16 1 | EXE3 Torque saturation anomaly protection @) O
18 0 Over-regeneration load protection O O
1 Over-regeneration Tr error protection O
o1 0 Encoder communication disconnect error protection O
1 Encoder communication error protection O
23 0 Encoder communication data error protection O
04 0 | Position deviation excess protection O O O
1 | Velocity deviation excess protection O O O
25 0 Hybrid deviation excess error protection O O
06 0 | Over-speed protection @) O O
1 | 2nd over-speed protection O O
0 Command pulse input frequency error protection O O O
&7 2 Command pulse multiplier error protection O O O
28 0 | Limit of pulse replay error protection @) @) O
29 0 Deviation counter overflow protection O O
30 0 | Safety detection O
0 IF overlaps allocation error 1 protection O
1 IF overlaps allocation error 2 protection O
2 IF input function number error 1 protection O
3 IF input function number error 2 protection O
% 4 IF output function number error 1 protection @)
5 IF output function number error 2 protection O
6 CL fitting error protection O
7 INH fitting error protection O
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Error code Attribute
Main | Sub Protective function History gggrgg Imns‘teodgate BN
34 0 | Software limit protection O O
36 |0to2| EEPROM parameter error protection
37 |0to 2| EEPROM check code error protection -
38 0 | Over-travel inhibit input protection O 8
0 | Analog input1 excess protection O O O -
39 1 | Analog input2 excess protection O O O .
2 Analog input3 excess protection O O O
40 0 | Absolute system down error protection O O
41 0 Absolute counter over error protection O
42 0 Absolute over-speed error protection O O
43 0 | Initialization failure O
44 0 Absolute single turn counter error protection O
45 0 Absolute multi-turn counter error protection O
47 0 Absolute status error protection O —
48 0 Encoder Z-phase error protection O
49 0 Encoder CS signal error protection O
0 External scale connection error protection O
50 1 External scale communication error protection O
0 External scale status 0 error protection O
1 External scale status 1 error protection @)
2 External scale status 2 error protection O ——
o 3 External scale status 3 error protection O
4 External scale status 4 error protection O
5 External scale status 5 error protection O
0 A-phase connection error protection O
55 1 B-phase connection error protection @)
2 Z-phase connection error protection O
87 0 Compulsory alarm input protection O E—
95 |0to 4| Motor automatic recognition error protection
Other number| Other error O
History...The error will be stored in the error history.
Can be cleared...To cancel the error, use the alarm clear input (A-CLR).
If the alarm clear input is not effective, turn off power, remove the cause of the error
and then turn on power again. —
Immediate stop...Instantaneous controlled stop upon occurrence of an error.
(Setting of “Pr.5.10 Sequence at alarm” is also required.)
1) Certain alarms are not included in the history. For detailed information on alarms e.g.
alarm numbers, refer to P.6-2.
2) When one of the errors which are listed in error history occurs, this error and history o
shows the same error No.
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Monitor Mode (EXECUTION display)

(8) Alarm Display

2-100

No alarm occurred

High priority alarm

f— Alarm number

* To display the alarm occurrence condition, press @or@ button.

-
O
-
-

-
-
-

=

S

-
S

-
L

-

glans Alarm Content L?tCh?d
No. time
AO Overload protection Load factor is 85 % or more the protection level. 1sto10soro
A Over-regeneration Regenerative load factor is 85 % or more the 10's or o
alarm protection level.
A2 Battery alarm Battery voltage is 3.2 V or lower. Fixed at o
A3 Fan alarm Fan has stopped for 1 sec. 1sto10sore
Encoder communication | The number of successive encoder communication
A4 . 1sto10sorm
alarm errors exceeds the specified value.
A5 Encoder overheat alarm | The encoder detects overheat alarm. 1sto10sore
Oscillation detection I 0
A6 Oscillation or vibration is detected. 1sto10sore
alarm
A7 Lifetime detection alarm | Life expectancy of capacitor or fan is short. Fixed at o
External scale error
A8 The external scale detects the alarm. 1sto10soro
alarm
External scale The number of successive external scale
A9 - . p 1sto10sore
communication alarm communication errors exceeds the specified value.
*1 Alarms can be cleared by using the alarm clear. Because the all existing alarms are kept cleared while the alarm

clear input (A-CLR) is kept ON, be sure to turn it OFF during normal operation. Either 1 s to 10 s or « can be
selected by using user parameter.
Exception: Battery alarm is fixed at « because it is latched by the encoder.
Because the end of life alarm means that the life expectancy cannot be extended, the alarm is set at .
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(9) Display of Regenerative Load Factor, Over-load Factor and Inertia Ratio

* Regenerative Load Factor I

L Display the ratio (%) against the alarm trigger level of regenerative

)
protection. E
This is valid when Pr0.16 (External regenerative resistor setup) is 0 g.
or1. >

« Over-load Factor —

! !
O N [y

L Displays the ratio (%) against the rated load.
Refer to P.6-14, "Overload Protection Time Characteristics" of
When in Trouble.

* Inertia Ratio

[} [}
(] [}

SN
g

-
-

-
-

Displays the inertia ratio (%) .
Value of Pr0.04 (Inertia Ratio) will be displayed as it is.

For alarm function, refer to P.4-46 "Pr4.40, Pr4.41".
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10) Display of the Factor of No-Motor Running

Displays the factor of no-motor running in number.

c P o ' .......Position control |- .......Torque control
f T Velocity control - ....... Full-closed control
Factor No.

Control mode

+ Explanation of factor No.

Factor Related
Nc 0 Factor Conteliiiods Content
0. P/SIT|F
flashing QOccurrence of O|O|O|O| Anerroris occurring, and an alarm is triggered.
error/alarm
00 | No particular factor |O| 0|00 No factor is dete_cted for No-motor run.
The motor runs in normal case.
01 Main power shutoff | O The main power of the driver is not turned on.
No entry of . .
02 SRV-ON input The Servo-ON input (SRV-ON) is not connected to COM-.
While Pr5.04 is 0 (Run-inhibition input is valid),
Over-travel + Positive direction over-travel inhibition input (POT) is open and speed
03 | inhibition input OlO0|0|0O command is Positive direction.
is valid + Negative direction over-travel inhibition input (NOT) is open and speed
command is Negative direction.
04 Torque limit setup olololo Either one of the valid torque limit setup value of Pr0.13 (1st) or Pr5.22
is small (2nd) is set to 5 % or lower than the rating.
While Pr5.21 is 0 (analog torque limit input accepted),
Analod toraue + Positive direction analog torque limit input (P-ATL) is negative voltage
05 limit ing ut g valid OO0 O and speed command is Positive direction.
P ’ * Negative direction analog torque limit input (N-ATL) is positive voltage
and speed command is Negative direction.
06 | INH input is valid. ©) O| Pr5.18 is 0 (Command pulse inhibition input is valid.), and INH is open.
Command pulse The position command per each control cycle is 1 pulse or smaller due to,
07 | input frequency o ol * No correct entry of .command. pulse .
is low * No correct connection to the input selected with Pr0.05.
' * No matching to input status selected with Pr0.06 pr Pr0.07.
. . . While Pr5.17 is O (Deviation counter clear at level), the deviation counter
08 | ClLinputis valid. © © clear input (CL) is connected to COM-.
09 ZEROSPD input olo While Pr3.15 is 1 (Speed zero clamp is valid.), the speed zero clamp input
is valid. (ZEROSPD) is open.
External speed While the analog speed command is selected, the analog speed
10 - @) :
command is small. command is smaller than 0.06[V].
Internal speed While the internal speed command is selected, the internal speed
11 . O . .
command is 0. command is set to lower than 30 [r/min]
12 Torque command o The analog torque command input (SPR or P-ATL) is smaller than 5 [%]
is small. of the rating.
+ While Pr3.17 is 0 (speed is limited by 4th speed of internal speed),
13 Speed limit is o Pr3.07, (4th speed of speed setup) is set to lower than 30 [r/min].
small. » While Pr3.17 is 1 (speed is limited by SPR input), the analog speed limit
input (SPR) is smaller than 0.06 [V].
The motor runs at 20 [r/min] or lower even though the factors from 1 to 13
are cleared,
14 | Other factor O19191°© (the command is small, the load is heavy, the motor lock or hitting, driver/
motor fault etc.)

* Motor might run even though the other number than 0 is displayed.

Refer to "6.In trouble".
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(11) Display of No. of changes in I/O signals

-
-
-
I
-
-

-

-
-

[
-

| S

[
‘ | I No. of changes in I/O signals (the signal is invalid)

[
I

Pin No.
f.... Input signal

)
=

(1]
T

(Y]

=

Q

=
o

=1

2 .....Output signal
- Shift the flashing decimal point with (<0).

A

</

/8

(Left side of decimal point : Pin No. selection)

(Right side of decimal point : Input/Output Pin No. selection)

The switch of input/output, by pressing @ or @ button.

Moo Iy
] K]

D@

o o

+ Select the No. of pin, the number of changes on that pin should be displayed,
by pressing @ or @ button.

v v 4
. 'r: 'n:: - :-: o | ..-‘. ! (Lowest place Pin No.
) = — = of output signal)
v 4 v 4 I
[y} ] _ ! ]
e ( 00 ]

>
s

(Highest place Pin No.
of input signal)

(12) Display of absolute encoder data

-
[N
[N
_
[
=
D
-
g
N

' '
oL (N

|
*— Encoder data

o T One revolution data, Low order (L)

LA}
o
-

|
-
L[ %

T e One revolution data, High order (H)

o D Multi-revolution data

+ Select the data to be displayed by pressing @or@button.

N

<

«
»
>

®
S
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(13) Display of absolute external scale position

+ Displays the absolute position of serial absolute scale.
« If a serial incremental scale, displays the scale position relative to the power on position
which is defined as 0.

(N
-
)
-
-

L

External scale data

I Absolute external scale position -Low order

= 1 .....Encoder
)
1

(15) Display of communication axis address

| S

L Displays the value set to Pr5.31 “Axis address”.

(16) Display of encoder positional deviation [Encoder unit]

—[[
[N

2

|‘ =2

encoder positional deviation [Encoder unit]

[ Low order

H.. High order

+ To switch between Low order (L) and High order (H), press @

]
]

| L
-
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(17) Display of External Scale Deviation [External Scale Unit]
T t External Scale Deviation [External scale unit]

...... Low order

[ R High order

)
-
(1]
o
(Y]
=
Q
=
o
=1

+ To switch between Low order (L) and High order (H), press @

007 2000 |0
()

|

-
-
-
Ve

—{
T
<
(o
=.
o
o
(0]
<.
g_.
o
=]
(@)
o
3
3
Q
>
o
C
=}
=

[ High order
* To switch between Low order (L) and High order (H), press @

=N s = P Y |
ooC " nm |

-
(N

-
L\
L
-

(19) Display of voltage across PN [V]

t Displays the voltage across PN [V]
(only for reference not an instrument)

(20) Display of Software Version

t Displays the software version of the driver.
(Example of display: Ver 1.00)

(21) Display of driver serial number

-
-
-~
g
-~
g
-
g

=
-
.
-
.
-
(]

]
|
‘ |

Driver serial number

oL Driver serial number- Low order

H H ......Driver serial number- High order

+ To switch between Low order (L) and High order (H), press @ or @
(Example of display: Serial number 09010001)

-
l‘-
=
=
g
-

On
-
-
—
-
—
-

®
S

-
()
-
.
-

L
-

S

-~ —
<
-
.
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(22) Display of motor serial number

[}
RO |

f— Motor serial number

111 .....Motor serial number- Low order
)

[}
[J

-
-
-

HH ... Motor serial number- High order

+ To switch between Low order (L) and High order (H), press @ or @
(Example of display: Serial number 09040001)

-
<
-
<
-
-

-
-t
'-
-~
o
-
o
-
=
-

>
©

- —
-
-

-
-
Ung
-
L2
-
L
) -
(]
-
)

(23) Display of accumulated operation time

f— Displays accumulated operation time [h].

L e Low order

—[[

E

(24) Automatic Motor Recognizing Function

(R N u ] Automatic recognition is valid.

[l RO Automatic recognition is invalid.

(25) Display of temperature

-
pOn (|
('
"‘
o
I

1

|

l I Displays the driver temperature [C].

(This is not meter readings but only for reference.)

®

('
-
=
[N
_
g

|

f Displays the encoder temperature [C].
(This is not meter readings but only for reference.)
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(26) Display of safety condition monitor

-

] CC L
!

~ U i

t

F F | : Servo-off condition

(M ]
-
Du(}

-

i : Servo-on condition Dot information

(W]
a
[iug
[u(]

]
a
2

-
!

—
)
-

: Alarm condition

)
-
(1]
T
(Y]
=
Q
=
o
=1

:-+——— Flashing Normal change is possible

Servo ready condition
OFF: Dot unlit
ON: Dot lit

+ Select desired monitor option by pressing @or@ button.

1
|

-
(W]

-

1
-
2

-

O
T -

-
(n}

-
<
[

- ...Input photocoupler OFF ,':,' ...Input photocoupler ON

-

(W

-
(n}

-

®
@ @

- ...Input photocoupler OFF ,'-,' ...Input photocoupler ON

-
I}
_
i
-
(|

@, @

—
(]

<
»
>

- |

- ...Output photocoupler OFF ,'-,' ...Output photocoupler ON —

(]

P

<
»
-

Related page -<¥| P.7-2 “safety”.
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 Monitor Mode [SELECTION display||

(Mode switch button)
—{Parameter Setup Mode [SELECTION display”— — [ EXECUTION display

-
-
-
-

(]
-

[ )

-
-
-
-

[}
[}

-

--
-
-

-
U

-
.
=
-
=

L |somm

i{-+— You can change the
T value which digit has
Parameter No. a flashing decimal
(Hexadecimal No.) Parameter value point.

Class

r
=L

r1le5

* Press @ or @to set up the value of
parameter. (Value increases with
decreases with @.)

* Press @ and the flashing decimal
separator shifts to the high order position,
allowing the figure at this digit to any other

For parameters which place is displayed
with “ 1~ 7, the content changed and
written to EEPROM becomes valid after
turning off the power once.

* Press @or @to select parameter No. figure.
to be set. - Prolonged depression of ($) updates the
[ "_-!' l'_-t' 'n_"n Pr0.00 parameter in the driver. Note that the
parameter value selected by @ or @ is
‘n:u ‘n:‘: - "_-!‘ l'_-l' ‘: Pr0.01 not reflected until is pressed in this

way.
@ @ @ * To cancel the value selected by @ or @
(SETbuton) [ press ‘ instead of @ and the driver
] oo 5 Pro.16 internal parameter value is kept
unchanged and the display returns to the
parameter number display screen.

Pr0.17

..
- -
=~

2
=
(1]
3
(Y]
=
x
»

-

Pr0.00

-
-

o _
T

—-

0
I

After changmg the parameter value and

*Press @ and the flashing decimal pressing @ the content will be reflected in
separator shifts to the high order position, the control. Do not extremely change the
allowing the figure at this digit to any other parameter value which change might affect the
figure. motor movement very much (especially

'n:n 's:‘n p “ .n'n ; Pr0.01 velocity loop or position loop gains).
/
PAR-D .'/.' Pr0.11

-
D
-

] ‘/' Pr1.11

+Display the No. of parameter to be
changed and press @to change to

EXECUTION display.
(Mode switch button)

IEEPROM Writing Mode [SELECTION display”

« After setting up parameters, return to SELECT mode, referring to structure of each mode
(P.2-90).
+ Each parameter has a limit in number of places for upper-shifting.
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| Parameter Setup Mode [SELECTION display] |

(Mode switch button)
—(EEPROM Writing Mode [SELECTION display] — TEXECUTION display

------ o
+ To write the parameter to EEPROM, press *» Keep pressing @ until the display g
@ to change to EXECUTION display. changes to when you g

execute writing.
* “Start” flashes instantaneously and is
difficult to check visually.

- | “~="Iincreases while

~ keep pressing (&) (for
approx. 5sec) as the
right fig. shows.

-

D]
-
-
L

-
)

-
I

(]

-
(]
-

|

S Mo~ - | Starts writing.

®

(SET button)

-
(]
-
]
-
-"
=
N
1
-
1
-
|
-

Writing error

When you change the parameters which
contents become valid after resetting,

will be displayed after finishing
wiring. Turn off the control power once to —
reset.

(Mode switch button)

| Auxiliary Function Mode [SELECTION display] |

1. When writing error occurs, make writing again. If the writing error repeats many times,
this might be a failure.
2. Don't turn off the power during EEPROM writing. Incorrect data might be written. If this
happens, set up all of parameters again, and re-write after checking the data.
3. When the error defined by Err11.0 “Under voltage protection of control power supply”
occurs, is displayed indicating that no writing is made to EEPROM.
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[EEPROM Writing Mode [SELECTION display] |

(Mode switch button)
-[Auxiliary Function Mode [SELECTION display”— — TEXECUTION display

+To select the desired auxiliary function, Disol 5 "

press (&) or (V). example Description efer
A F R -l | Aam Clear Aol - | (Alarm Clear) P2-111 (1)

Pressing (A).
@ @ - A E | Aarmclear starts.
F +m 1 5 k| Alarm clear completes

o — ] A1 Automatic T _ | (Al1 Automatic P5.112 (2
nr - o Y Offset Adjustment gr | .| Offset Adjustment) 2112 (@)
O C _ = | A2 Automatic = _ ] (Al2 Automatic PoA12 (2
rnr - u L Offset Adjustment uroL J Offset Adjustment) 2112
o - = A3 Automatic C o (AI3 Automatic
Y _ - - - - ) P2-112 (2
nr - o 2 offset Adjustment (SETC%?M) ur Jd -] Offset Adjustment) @)
H - ! = I| Trial Run o = | (Motor Trial R -
T o oo (Motor Trial Run) P.2-113 (3)
oo - _ _| Clearing of C _ _ _ | (Clearing of P o115 (4
mr -t "L] Apsolute Encoder LnL | Absolute Encoder) “
oc _ Initialization of _ _ | (Initialization of P2-116 (5
A - 7 4 parameter Ny | parameter) .2-116 (5)
o _ ) | Release of ) _ | (Release of
- W L front panel lock L J front panel lock) 2117 ©
AF _ R - L] Alarm Clear

+ TDisplay the auxiliary function to be

changed and press @ to change to

EXECUTION display.

(Mode switch button)

Monitor Mode [SELECTION display/|
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1) Alarm Clear Screen

This function releases the current alarm status.
Certain alarms will persist. If this is the case, refer to P.6-2 “When in Trouble - Protective
Function”.

— SELECTION display| | EXECUTION display |

o
-
(1]
o
o
=
D
=
o
S

-
!
-
i
-
!

-
O}

. Press @ to call for |seTouton| *Keep pressing @ until the display changes to —

EXECUTION display. when you execute alarm crear.

-
!
-
p
-

"

-
-
L
-
=

“

- | “="lIincreases while keep
= pressing (A) (for approx. 5sec)
as the left fig. shows.

2 - - | Alarm clear starts.
C _ = | Clearing c _ _ _ _
) [ e A finishes [ Y I A )
Alarm clear completes Clear is not finished.

Release the error by —
resetting the power.

« After alarm cleaning, return to SELECTION display, referring to structure of each mode (P.2-90).
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(2) Analog inputs 1 to 3 automatic offset adjustment

This function automatically adjusts offset setting of analog input.

Analog input 1 (Al1)......Pr4.22 (Analog input 1 (Al1) offset setup)
Analog input 2 (Al2)......Pr4.25 (Analog input 2 (Al2) offset setup)
Analog input 3 (AI3)......Pr4.28 (Analog input 1 (AI3) offset setup)

— SELECTION display | EXECUTION display |

-
(]
-
('}
(]
o

_ofF @ [n - =.| * Example of Analog input1(Al1).
o SeThuton)[  «+ When you execute automatic offset adjustment, make
command input to 0 V,then keep pressing @ until the display

changesto[St Art |

“ =" increases while keep
pressing (A) (for approx. 5sec)
as the left fig. shows.

-
-

[}
)

-
(]

-
('}

\

)
_
xx

-
-

[ )

-
Un(]

-
(]

-
-

* Press @ to call for _C

]
EXECUTION display. orot

[}

5= R E | Automatic offset adjustment starts.

Adjustment [ _ _ _ _
finishes. =
Automatic offset Error occurs.

adjustment finishes. Invalid mode is selected,
or offset value exceeds
the setup range of Pr4.22.

'-

-
)
-
-
)
-
-
(M
-

L

* You cannot write the data only by executing automatic offset adjustment.
Execute a writing to EEPROM when you need to reflect the result afterward.

+ After completion of the automatic offset adjustment, return to SELECTION display by
referring to P.2-90 “Structure of Each Mode”.
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Auxiliary Function Mode (EXECUTION display)

(3) Motor trial run

You can make a trial run (JOG run) without connecting the Connector, Connector X4 to L =
the host controller such as PLC.

« Separate the motor from the load, detach the Connector, Connector X4 before the trial
run.
* Bring the user parameter setups (especially Pr0.04 and Pr1.01 to 1.04) to defaults, to
avoid oscillation or other failure.

o
=

(1]
o

o

=

D

=
o

S

* Inspection Before Trial Run

(1) Inspection on wiring T
+ Miswiring ? (Especially power input and motor output)
« Short or grounded ?
* Loose connection ?

(2) Confirmation of power supply and voltage
+ Rated voltage ?

Power Display LED
supply

=

LT No— %ﬁ% y
'2 E@ 12 | =% L
4 = R 0| =
=RO) |jLc
CHARGE
e
(3) Fixing of the servo motor % oo
+ Unstable mounting ? m 82
=HO) || v
T
(4) Separation from the
mechanical system .
y Connector X6
(5) Release of the brake I:I—

Machine

(6) Turn to Servo-OFF after finishing the trial run by pressing @

Related page -<¥| - For wiring details, refer to P2-12 “Overall Wiring”.

- P.4-7 “Pr0.04”
- P.4-14 “Pr1.01 to 1.04”
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Auxiliary Function Mode (EXECUTION display)

* Procedure for Trial Run

— SELECTION display | EXECUTION display |

-

-
|
|

-

] [}
} N O ]

-
R
-

L 5| ot

. Press @ to call for |sETouton|  *Keep pressing @until the display changes to
EXECUTION display.

when you execute Motor trial run.

2-114

" _ - | “="Iincreases while keep
N | .
pressing (A) (for approx. 5sec)
" _ _ _| asthe left fig. shows.
(] .
C O Preparation c _ _ _ _
L DR P I e A step1 [ G I R W A )

Not a servo-ready status.
(Shuts off the main when
error occurs.)

* Then keep pressing @ until the display of LED changes to

[Srb.on],

- E ::'. r ;:’. Keep pressmg@(approx. 5 sec)
to shift the decimal point toward

T O left as the left fig. shows.

| I S I I B A

PR i w R B N

[ o I i

=Y __| |Preparation c _ _ _ _

0 o, step2 [ G I I A )

Not a Servo-Ready.
Or SRV-ON signal is
not entered.

« After the Servo-ON of preparation step 2 for trial run,
the motor runs at the preset speed with Pr6.04 (JPG speed)
to Positive direction direction by pressing @Negative
direction by pressing @

+ Before starting the trial run, set the gain-related parameters to appropriate values to avoid
problems such as oscillation. If the load is removed, be sure to set Pr0.04 “Inertia Ratio” to 0.

+ During the trial run, use the velocity control mode. Various settings including parameters
should assure safe and positive operation under appropriate velocity control.

- If SRV-ON becomes valid during trial run, the display changes to which is nor-
mal run through external command.

+ After finished trial running, return to SELECTION display, referring to structure of each mode
(P.2-90).
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Auxiliary Function Mode (EXECUTION display)

4) Clearing of Absolute Encoder

You can clear the multi-turn data of the absolute encoder. L e

— SELECTION display|— | EXECUTION display |

-

N

e

-
-
-

. Press @ to call for (SETC%HO,,) - Keep pressing @ until the display changes to
EXECUTION display when you execute Clearing of Absolute Encoder.

o
-
(1]
o
o
=
Y
=
o
S

oA - | “="Iincreases while keep —
— = pressing (A) (for approx. 5sec)
- o_ _ _| asthe left fig. shows.
ChC
v
v
'3 .': H r .': .| Clearing of absolute encoder starts L
\ 4 v
C _ - | Clearing c _ _ _ _
) [ e i A finishes [ I I A )
Clearing of Error occurs
absolute encoder When non-applicable
completes encoder is connected

« After clearing of absolute encoder finishes, return to SELECTION display, referring to struc-
ture of each mode (P.2-90).
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Auxiliary Function Mode (EXECUTION display)

(5) Initialization of parameter

— SELECTION display|

-
(]

I

* Press @ to call for
EXECUTION display.

+ Parameter cannot be initialized when one of the following error occurs: Err11.0 “Under
voltage protection of control power supply”, EEPROM related errors (Err36.0, Err36.1,
Err36.2, Err37.0, Err37.1 and Err37.2) - initialization will result in “Error” display.

Initialize the parameter.

®

(SET button)

[N

- Keep pressing @ until the display changes to

| EXECUTION display |

when you execute Initialization of parameter.

!

[
-
-
-

. Lo
I LI I R B X

Initialization of

“ =7 increases while keep
pressing () (for approx. 5sec)
as the left fig. shows.

Initialization of parameter

Initialization
finishes

parameter completes

Error occurs
(Minor error occurs)

- After initialization of parameter finishes, return to SELECTION display, referring to structure
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15. How to Use the Front Panel
Auxiliary Function Mode (EXECUTION display)

(6) Release of front panel lock

Release the front panel lock setting.

— SELECTION display| | EXECUTION display |

[ [} 4—> [} -
R S W I i B I oo

®

. Press @ to call for |SETouton|  *Keep pressing @ until the display changes to
EXECUTION display when you execute Release of front panel lock.

vl - | “="Iincreases while keep
= ¥ = pressing (A) (for approx. 5sec)
as the left fig. shows.

':. .': H .': .| Release of front panel lock
v
_ - C i | Release co_ o
L PG N finishes [ I |
Release of Error occurs
front panel lock
completes

o
-
(1]
o
o
=
Y
=
o
S

- After release of front panel lock finishes, return to SELECTION display, referring to structure
of each mode (P.2-90).
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1. Outline of mode
Connection Position Control Mode

You can perform position control based on the positional command (pulse train) from the
host controller.
This section describes the fundamental setup to be used for the position control.

Positional
command o=
nlpulse train)

[
|
|

Servo driver

Command pulse_> Electronic Positional command
input section gear section filtering function

yyvy

Y,
CL input

» Counter clear function |

Host INH input Position
controller > 44 Command pulse inhibition (INH) function |—> control
| Pulse output, section
> > Pulse regeneration >
> - function -
< NPV Positioning complete
- output (INP) function <
output L

(1) Process of command pulse input
The positional commands of the following 3 types (pulse train) are available.
+ 2-phase pulse
+ Positive direction pulse/negative direction pulse
* Pulse train + sign
Set the pulse configuration and pulse counting method based on the specification and
configuration of installation of the host controller.
The input terminals can accommodate the following 2 systems.
* Input 1 “PULSH1, PULSH2, SIGNH1, SIGNHZ2” line receiver input (4 Mpps)
* Input 2 “PULS1, PULS2, SIGN1, SIGN2” photocoupler input (500 kpps)

For line driver output, “Input 2” can also be used without changing the allowable input
frequency.

* Relevant parameters

Parameter Title

No Range Function

You can select either the photocoupler input or the
exclusive input for line driver as the command pulse input.
0: Photocoupler input
Selection of command (PULS1, PULS2, SIGN1, SIGN2)
Pr0.05 Ise input 1: Exclusive input for line driver
puise inp (PULSH1, PULSH2, SIGNH1, SIGNH2)
| AS | 2: Photocoupler input
Oto2 (PULS1, PULS2, SIGN1, SIGN2)
[250 kpps or less]

Oto1

Command pulse rotational 0to 1 Sets the counting direction when command pulse is

Pr0.06 direction setup input.

Command pulse input 0to3 Sets the counting method when command pulse is
mode setup input.

= represents setting range applied to A5I series.

For details of these parameters, refer to P.4-7 and 8 “Details of parameter”.
Related page --¥] - P.3-14 “Control Block Diagram”

» P.3-20 “Wiring Diagram to the connector, X4”

Pr0.07




I 1. Outline of mode

Position Control Mode

(2) Electronic gear function
This function multiplies the input pulse command from the host controller by the pre-
determined dividing or multiplying factor and applies the result to the position control
section as the positional command. By using this function, desired motor rotations or
movement distance per unit input command pulse can be set; or the command pulse
frequency can be increased if the desired motor speed cannot be obtained due to lim-
ited pulse output capacity of the host controller.

* Relevant parameters

input.

For details of these parameters, refer to P.4-9 “Details of parameter”.

(3) Positional command filtering function
To make the positional command divided or multiplied by the electronic gear smooth,

set the command filter.

* Relevant parameters

FIR filter

Parﬁlrg.eter Title Range Unit Function
Positional command Set up the time constant of the 1st
Pr2.22 o 0to 10000 | 0.1 ms |delay filter in response to the positional
smoothing filter
command.
Positional command Set up the time constant of the 1st
Pr2.23 0to 10000 | 0.1 ms |delay filter in response to the positional

command.

For details of these parameters, refer to P.4-25 and 27 “Details of parameter”.

3-3

Parﬁlng.eter Title Range Function
Pr0.08 Ccoour:ganedr gﬁljfnotor 0to Set the command pulses that causes single turn of 3
’ P 1048576 |the motor shaft.
revolution
Set the numerator of division/multiplication
Pr0.09 1st numerator of Oto operation made according to the command pulse g
7| electronic gear 1073741824 |°P 9 P S
input. 2
. Set the Denominator of division/multiplication §
Pr0.10 Denominator of 110 operation made according to the command pulse
’ electronic gear 1073741824 P 9 P




1. Outline of mode

Position Control Mode

(4) Pulse regeneration function
The information on the amount of movement can be sent to the host controller in the
form of A- and B-phase pulses from the servo driver. When the output source is the
encoder, Z-phase signal is output once per motor revolution; or if the feedback scale,

the signal is output at absolute zero position. The output resolution, B-phase logic and
output source (encoder or external scale) can be set with parameters.

* Relevant parameters

method selection

Parﬁrg.eter Title Range Unit Function
Output pulse counts You can set up the output pulse counts per
Pr0.11 |per one motor 1t0 262144 | P/r |one motor revolution for each OA and OB
revolution with the Pr0.11 setup.
You can set up the B-phase logic and
the output source of the pulse output.
Reversal of pulse With this parameter, you can reverse the
Pr0.12 . Oto3 — ;
output logic phase relation between the A-phase pulse
and the B-phase pulse by reversing the
B-phase logic.
For application where the number of
0 to 262144 pulses per revolution is not an integer,
Denominator of pulse this parameter can be set to a value other
Pr5.03 o — S :
output division than 0, and the dividing ratio can be set by
Oﬂ:’EI1 048576 setting numerator of division to Pr0.11 and
0 denominator of division to Pr5.03.
Pulse regenerative Enable/disable detection of Err28.0 Pulse
Pr5.33 e Oto1 — L .
output limit setup regenerative limit protection.
Pr6.20 Z-phase setup of 0 to 400 us Setup the Z phgse rggengratlve width of
external scale feedback scale in unit of time.
Full-closed control using serial absolute
Serial absolute fegdback scale. When outputting pulses by
Pr6.21 | external scale Z ohase O0to use |Ysing the feedback scale as the source of
’ P 268435456 P the output, set the Z phase output interval
setup . .
in units of A phase output pulses of the
feedback scale (before multiplied by 4).
A, B phase external ;
Pr6.22 |scale pulse output 0to 1 _ Select the pulse regeneration method of A,

B and Z parallel feedback scale.

* e represents setting range applied to ASI series.

parameter”.

(5) Deviation counter clear function

For details of these parameters, refer to P.4-10, 12, 47, 55 and 59 “Details of

The deviation counter clear input (CL) clears the counts of positional deviation counter
at the position control to 0.

* Relevant parameters

mode

Par?lrg.eter Title Range Function
Pr5.17 Counter clear input 0to 4 You can set up the clearing conditions of the

counter clear input signal.

3-4

For details of these parameters, refer to P.4-51 “Details of parameter”.



Position Control Mode

I 1. Outline of mode

(6) Positioning complete output (INP) function
The completion of positioning can be verified by the positioning complete output (INP).
When the absolute value of the positional deviation counter at the position control is ——
equal to or below the positioning complete range by the parameter, the output is ON.
Presence and absence of positional command can be specified as one of judgment
conditions.

* Relevant parameters

Parﬁlrgleter Title Range Unit Function
Positioning complete c g Set up the timing of positional deviation
Pra31 | > Ositioﬁ) ranpe 0 to 262144 | ™" | at which the positioning complete signal
P 9 (INP1) is output.
itioni Oto3
Posmor.u_ng complete Select the condition to output the
Pr4.32 | (In-position) output — Lo . 9
setup =a positioning complete signal (INP1). s
Oto 10 8
- o
Pr4.33 |INP hold time 01030000 | 1ms |2t up the hold time when Pra.32 .
Positioning complete output setup = 3.
2nd Positioning c g Set up the timing of positional deviation
Pr4.42 | complete (In-position) |0 to 262144 onl]:;tan at which the positioning complete signal
range (INP2) is output.

* I[Ed represents setting range applied to A5I series.
For details of these parameters, refer to P.4-43 and 46 “Details of parameter”.

(7) Command pulse inhibition (INH) function
The command pulse input counting process can be forcibly terminated by using the
command pulse inhibit input signal (INH). When INH input is ON, the servo driver ig- ———
nores the command pulse, disabling pulse counting function.
The default setting of this inhibition function is disable. To use INH function, change the
setting of Pr5.18 “Invalidation of command pulse prohibition input”.

+ Relevant parameters

Parameter Title

No. Range Function

Invalidation of L
Pr5.18 |command pulse inhibit Oto1 Select command pulse inhibit input enable/disable.
input

Select command pulse inhibit input enable/disable
Command pulse inhibit signal reading period. When the status of several
. . Oto4 . . . ;

input reading setup signals read during the predetermined reading
period are same, update the signal status.

For details of these parameters, refer to P.4-51 “Details of parameter”.

Pr5.19
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Connection

1. Outline of mode

Velocity Control Mode

You can control the speed according to the analog speed command from the host con-
troller or the speed command set in the servo driver.

Host
controller

Analog
speed command

(10 V)

ZEROSPD input

Process of analog

Servo driver

speed command input

Internal speed
command settings

Velocity

AT-SPEED output

—I Speed zero clamp (ZEROSPD) function |—>

control

section

_ V-COIN output

Attained speed output |<7

A

Speed coincidence output |<7

Only for position control type is not provided with analog input.

(1) Velocity control by analog speed command
The analog speed command input voltage is converted to equivalent digital speed
command. You can set the filter to eliminate noise or adjust the offset.

* Relevant parameters

Parﬂgfter Title Range Unit Function
This driver is equipped with internal speed
Pr3.00 Speed setup, Iqternal/ Oto3 — setup function so that you can control the
External switching . )
speed with contact inputs only.
Speed command . . -
Pr3.01 |rotational direction 0to 1 _ Selegt tlhe Positive/Negative direction
. specifying method.
selection
Inbut gain of soeed (t/min) Based on the voltage applied to the
Pr3.02 putg P 10 to 2000 analog speed command (SPR), set up the
command N . .
conversion gain to motor command speed.
Pr3.03 Reversal of speed 01to 1 . Specify the polarity of the voltage applied
’ command input to the analog speed command (SPR).
Pra o2 Analog input 1 (Al1) -5578 to 0.359 mV Set up the offset correction valu_e applied
offset setup 5578 to the voltage fed to the analog input 1.
. Set up the time constant of 1st delay filter
Pr4.23 ;Ai]?(:::\:og input 1 (Al1) 01to 6400 | 0.01 ms |that determines the lag time behind the
voltage applied to the analog input 1.

For details of these parameters, refer to P.4-29, 30 and 42 “Details of parameter”.

Only for position control type is not provided with analog input.

Related page --3] - P.3-16 “Control Block Diagram”

» P.3-20 “Wiring Diagram to the connector, X4”
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1. Outline of mode

I Velocity Control Mode

(2) Velocity control by internal speed command
You can control the speed by using the internal speed command set to the parameter.
By using the internal speed command selections 1, 2, 3 (INTSPD1, 2, 3), you can
select best appropriate one among up to 8 internal speed command settings. Default

setting uses the analog speed command. To use the internal speed command, select it
through Pr3.00 “Internal/external speed setup”.

* Relevant parameters

Parﬁlrg.eter Title Range Unit Function
This driver is equipped with internal speed
Pr3.00 Speed setup, Ipternal/ 0to3 — setup function so that you can control the
External switching . )
speed with contact inputs only.
Spe‘?d com_man_d Select the Positive/Negative direction
Pr3.01 |rotational direction Oto1 — o
. specifying method.
selection
Pr3.04 | 1st speed of speed setup Set up internal command speeds, 1st to 1st.
Pr3.05 |2nd speed of speed setup Set up internal command speeds, 1st to 2nd.
Pr3.06 |3rd speed of speed setup Set up internal command speeds, 1st to 3rd.
Pr3.07 | 4th speed of speed setup| —20000 to i Set up internal command speeds, 1st to 4th.
r/min
Pr3.08 |5th speed of speed setup| 20000 Set up internal command speeds, 1st to 5th.
Pr3.09 | 6th speed of speed setup Set up internal command speeds, 1st to 6th.
Pr3.10 |7th speed of speed setup Set up internal command speeds, 1st to 7th.
Pr3.11 | 8th speed of speed setup Set up internal command speeds, 1st to 8th.

For details of these parameters, refer to P.4-29, 30 and 31 “Details of parameter”.

(3) Speed zero clamp (ZEROSPD) function

You can forcibly set the speed command to 0 by using the speed zero clamp input.

* Relevant parameters

level

Parﬁlngleter Title Range Unit Function
Pr3.15 Spee_d zero-cle.lmp 0to3 _ You can set_up the function of the speed
function selection zero clamp input.
elect the timing at which the position
Pr3.16 Speed zero clamp 0to 1 cmin control is activated as the Pr3.15 Speed

zero-clamp function selection is set to 2 or
3.

For details of these parameters, refer to P.4-32 “Details of parameter”.

(4) Attained speed output (AT-SPEED)
The signal AT-SPEED is output as the motor reaches the speed set to Pr4.36 “Attained

speed”.

* Relevant parameters

Parameter

No. Title Range Unit Function
At-speed . Set the detection timing of the speed
Pr4.36 (Speed arrival) 101020000/ r/min arrival output (AT-SPEED).

For details of these parameters, refer to P.4-45 “Details of parameter”.

o
=]
=]
3
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1. Outline of mode

Velocity Control Mode

(5) Speed coincidence output (V-COIN)

This signal is output when the motor speed is equal to the speed specified by the
speed command. The motor speed is judged to be coincident with the specified speed
when the difference from the speed command before/after acceleration/deceleration is
within the range specified by Pr4.35 “Speed coincident range” .

* Relevant parameters

Parameter

No. Title Range Unit Function
Pr4.35 Speed coincidence 1010 20000 | r/min Set the speeq comc_ldence (V-COIN)
range output detection timing.

For details of these parameters, refer to P.4-44 “Details of parameter”.

(6) Speed command acceleration/deceleration setting function

This function controls the speed by adding acceleration or deceleration instruction in
the driver to the input speed command.

Using this function, you can use the soft start when inputting stepwise speed command
or when using internal speed setup. You can also use S shaped acceleration/decelera-
tion function to minimize shock due to change in speed.

* Relevant parameters

Par?‘rg.eter Title Range Unit Function

Pr3.12 Acceleration time 0 to 10000 ms/. Set up acceleration processing tlme in
setup (1000 r/imin)| response to the speed command input.

Pr3.13 Deceleration time 0 to 10000 ms/. Set up deceleration processing tlme in
setup (1000 r/imin)| response to the speed command input.
Sigmoid acceleration/ Set S-curve time for acceleration/

Pr3.14 9 e 0 to 1000 ms | deceleration process when the speed
deceleration time setup . .

command is applied.

When the position loop is external to the driver, do not use the acceleration/
deceleration time setting. Set these values to 0.

For details of these parameters, refer to P.4-31 and 32 “Details of parameter”.



Connection

1. Outline of mode

Torque Control Mode

The torque control is performed according to the torque command specified in the form of
analog voltage. For controlling the torque, the speed limit input is required in addition to

the torque command to maintain the motor speed within the speed limit.
With the A5 series, 3 torque control modes are available, each requires different torque
command and speed limit as shown in the table below.

* Pr3.17 (Selection of torque command)

Setup
value

Torque command input

Velocity limit input

0

Selection of torque
command 1

Analog input 1
(Al1, 16-bit resolution)

Parameter value
(Pr3.21)

Selection of torque
command 2

Analog input 2
(Al2, 12-bit resolution)

Analog input 1
(Al1, 16-bit resolution)

2

Selection of torque
command 3

Analog input 1
(A1, 16-bit resolution)

Parameter value
(Pr3.21, Pr3.22)

*1 For Pr0.01 Control mode setup = 5 (velocity/torque control), the torque command
input is the analog input 2 (Al2, 12-bit resolution).

For details of these parameters, refer to P.4-33 “Details of parameter”.

<Selection of torque command 1, 3>

Host
controller

Host
controller

uon2auu0) w

Analog Servo driver
torque command Process of analog _
(A1, £10 V) torque command input Speed limit value _
(Parameter)
ZEROSPD input Torque
input 44 Speed zero clamp (ZEROSPD) function |—> conc:rol —
section
AT-SPEED output
< U e | Attained speed output f«——
V-COIN output
- -COIN outpu - I Speed coincidence output |<7
<Selection of torque command2>
Analog Servo driver
torque command_ Process of analog _
(A2, +10V) torque command input "
Speed limit input Process of _
(A, +10V) speed limit input I Torque
control
ZEROSPD input :
LN ‘I Speed zero clamp (ZEROSPD) function |—> section
AT-SPEED output
- uPull e { Attained speed output |<7
- V-COIN output < { Speed coincidence output |<7

L

Only for position control type is not provided with analog input.

Related page -<3| - P.3-18 “Control Block Diagram” + P.3-21 “Wiring Diagram to the connector, X4”
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1. Outline of mode
Torque Control Mode

(1) Process of analog torque command input
This process converts the analog torque command input (voltage) to the equivalent
digital torque command having the same effect. You can set the filter or adjust the off-
set to eliminate noise.

3-10

* Relevant parameters <Selection of torque command 1, 3>

Parameter

No. Title Range Unit Function
Torque command Select the direction positive/negative
Pr3.18 | = . . Oto1 - o
direction selection direction of torque command.
Based on the voltage (V) applied to the
Input gain of torque 0.1V |analog torque command (TRQ R), set up
Pr3.19 10to 100 : )
command /100 % | the conversion gain to torque command
(%).
Pr3.20 Input reversal of torque 0to 1 _ Set up the polarity of the voltage applied
’ command to the analog torque command (TRQR).
Pra o2 Analog input 1 (Al1) -5578 to 0.359 mV Set up the offset correction valu_e applied
offset setup 5578 to the voltage fed to the analog input 1.
. Set up the time constant of 1st delay filter
Pr4.23 Analog input 1 (Al1) 01to 6400 | 0.01 ms |that determines the lag time behind the
filter . .
voltage applied to the analog input 1.
* Relevant parameters <Selection of torque command 2>
Pararg.eter Title Range Unit Function
Torque command Select the direction positive/negative
Pr3.18 | = . . Oto1 — o
direction selection direction of torque command.
Based on the voltage (V) applied to the
Input gain of torque 0.1V |analog torque command (TRQ R), set up
Pr3.19 10to 100 : .
command /100 % |the conversion gain to torque command
(%).
Pr3.20 Input reversal of torque 0to 1 _ Set up the polarity of the voltage applied
' command to the analog torque command (TRQR).
Pr4.25 Analog input 2 (Al2) _342t0 342 | 5.86mV Set up the offset correction valug applied
offset setup to the voltage fed to the analog input 2.
. Set up the time constant of 1st delay filter
Pr4.26 Analog input 2 (Al2) 01to 6400 | 0.01 ms |that determines the lag time behind the

filter

voltage applied to the analog input 2.

For details of these parameters, refer to P.4-33 and 42 “Details of parameter”.




I 1. Outline of mode

Torque Control Mode

(2) Speed limit function
The speed limit is one of protective functions used during torque control.
This function regulates the motor speed so that it does not exceed the speed limit while — ———
the torque is controlled.

While the speed limit is used to control the motor, the torque command applied to the
motor is not directly proportional to the analog torque command. Torque command
should have the following result: the motor speed is equal to the speed limit.

- Relevant parameters <Selection of torque command 1, 3>

Parﬁlrg.eter Title Range Unit Function L
Pr3.21 Speed limit value 1 0 to 20000 r/min Set up the Speed limit used for torque
Pr3.22 |Speed limit value 2 0t0 20000 | r/min |controlling.
Pr3.15 Spee_d zero-clgmp 0to3 . You can set_up the function of the speed 9
function selection zero clamp input. 3
(1]
[+]
* Relevant parameters <Selection of torque command 2> g
Par?\lng.eter Title Range Unit Function

Based on the voltage applied to the

Pr3.02 Input gain of speed 10 to 2000 (r/min) analog speed command (SPR), set up the
command N . .
conversion gain to motor command speed.
Pra o2 Analog input 1 (Al1) -5578 to 0.359 mV Set up the offset correction valug applied
offset setup 5578 to the voltage fed to the analog input 1.
. Set up the time constant of 1st delay filter
Pr4.23 Analog input 1 (Al) 0to 6400 | 0.01 ms |that determines the lag time behind the
filter . .
voltage applied to the analog input 1.
Pr3.15 Speed zero-clamp 0to3 _ You can set up the function of the speed L

function selection zero clamp input.

For details of these parameters, refer to P.4-30, 32, 34 and 42 “Details of parameter”.
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1. Outline of mode
Connection Full-closed Control Mode

In this full-closed control, you can make a position control by using a external scale
mounted externally which detects the position directly and feeds it back. With this control,
you can control without being affected by the positional variation due to the ball screw
error or temperature and you can expect to achieve a very high precision positioning in
sub-micron order.

(Speed detection) —
o Position — (flﬁr’_. Z ]
[ command
8 Position detection @
@) 4— h ]
External scale

We recommend the external scale division ratio of % < External scale division ratio < 160

| Cautions on Full-Closed Control |

(1) Enter the command pulses making the external scale as a reference.

If the command pulses do not match to the external scale pulses, use the command division/
multiplication function (Pr0.09 to Pr0.10) and setup so that the command pulses after division/
multiplication is based on the external scale reference.

(2) The A5 series supports the external scale of A- and B-phase output type and serial communica-
tion type. Initialize the parameters according to the following procedures and write to EEPROM
and turn on power.

(3) When using a scale of CCW direction CW direction
A- and B-phase output T T

Tt |

it so that the rotating

direction of the mo- | EXB | | EXB L
tor (CW/CCW) and A- — t2 — — t2
phase and B-phase of t1>0.25 ps  t2>1.0 ps t1>0.25 us  t2>1.0 ps

the external scale have
the following relationship.

<How to make an initial setup of parameters related to external scale >
1) Turn on the power after checking the wiring.
2) Check the values (initial) feedback pulse sum and external scale feedback pulse sum with the
front panel.
3) Move the work and check the travel from the initial values of the above 2).
4) If the travel of the feedback pulse sum and the external scale feedback pulse sum are reversed in
positive and negative, set up the reversal of external scale direction (Pr3.26) to 1.
5) Set up the external scale division ratio Pr3.24/Pr3.25 based on the design values.
Encoder resolution per motor revolution [pulse] _ Pr3.24
External scale’s resolution per motor revolution [pulse] =~ Pr3.25
If a wrong scale is applied, difference between the position calculated by using encoder feedback
pulses and the position calculated by using external scale pulses as moving distance increases:
larger difference will cause excessive deviation error protect.

Only for position control type is not provided with connector X5.

Related page --3| - P.3-19 “Control Block Diagram” + P.3-21 “Wiring Diagram to the connector, X4”

» P.3-32 “Inputs and outputs on connector X4” « P.4-35 “Details of parameter”

External scale division ratio =

3-12



Full-closed Control Mode

I 1. Outline of mode

6) Set up appropriate value of hybrid deviation excess (Pr3.28) in command unit, in order to avoid
the damage to the machine.

* Ab-series driver calculates the difference between the encoder position and the external scale L —
position as hybrid deviation, and is used to prevent the machine runaway or damage in case of
the external scale breakdown or when the motor and the load is disconnected.

If the hybrid deviation excess range is too wide, detection of the breakdown or the disconnection
will be delayed and error detection effect will be lost. If this is too narrow, it may detect the normal
distortion between the motor and the machine under normal operation as an error.

* When the external scale division ration is not correct, hybrid deviation excess error (Err25.0)
may occur especially when the work travels long distance, even though the external scale and
the motor position matches. I
In this case, widen the hybrid deviation excess range by matching the external scale division ra-
tio to the closest value.

(1) Selection of external scale type
Select the type of external scale to be used.

* Relevant parameters

o
=]
=]
3
[
o
=
o
=]

Pararz\lng.eter Title Range Function
Pr3.23 Extern_al scale Oto2 Select the type of external scale.
selection
Reversal of direction of Reverse the direction of external scale, feedback
Pr3.26 Oto1
external scale counter.

For details of these parameters, refer to P.4-34 and 35 “Details of parameter”.

(2) Setup of external scale division ratio —
Set up the division ratio of encoder resolution and external scale resolution.

* Relevant parameters

Par?\lrg.eter Title Range Function
Pr3.04 Numer:flt.or. of external 0 to 220 Set up the numerator of the external scale dividing
scale division setup.
Denominator of . | Setup the Denominator of the external scale
Pr3.25 R 1to2 -
external scale division dividing setup.

For details of these parameters, refer to P.4-35 “Details of parameter”.

(3) Setup of hybrid excessive deviation
This function detects the positional difference between the motor (encoder) and load
(external scale) and enables the hybrid excessive deviation protection if the difference
exceeds Pr3.28 “Hybrid excessive deviation setup”.
Hybrid excessive deviation is mainly caused by feedback scale error, wrong connection
and loose connection between the motor and load.

* Relevant parameters .

Par?\lrg.eter Title Range Function
. _— You can setup the permissible gap (hybrid deviation)
Pr3.28 Hybrid deviation 1to 227 | between the present motor position and the present

excess setu .
P external scale position.

Hybrid deviation clear 010 100 As the motor turns the number of revolutions set by
setup this parameter, the hybrid deviation is cleared to 0.

For details of these parameters, refer to P.4-36 “Details of parameter”. L
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2. Control Block Diagram

Connection Position Control Mode

,"Sum of command pulse§ Y :’Ig‘ositional command Y ,’, Internal positional \“
'\ [Commanduni] . ‘. speed[/min] . ‘,command speed [r/min] -
"""" L Y N I
Eﬂies"ai” Input setup E Electric gear E Smoothing Damping control E
Input ' |One 15t ond ' filter o ' Gain switching
SIGN—> selection > {%\aolu-I0.0B | numeratorlo-ogl numeratorlaool > Primary [5 5p| [P ?X('Jgﬂgﬂ,g .2 [®|2nd
Direction , ' 3rd delay |—, i setup
Setup ! Denominator numerator Frequency Filter depth Scale
: o R [223]| |1st [214][215][641]| | Mode [1.15] 5% [6.06]
Mode 1 numerator Delay
! 2nd|2.16(|2.17 time
' Level
- e o
|+ :: /Command positional deviation", Hysteresis| 1
— »\\ [Command unit] 0 4th Switching
--------------------- time

Frictiont_
compensation
Velocity Torque ad diti(‘))nal

feed forward feed forward value

Inversion of

electric gear ~ | Gain M " | Gain M Z?Sgti?fn
i i Negative
i Filter Filter direction

4
4

' - Notch filter
! Velocity control .
' Propor- Integra Frequency Depth Width
| i i 1 201 [|2.02(|2.
! Position control st tion st
| 5 .
: FONIRE SY s ) 2nd
, — 2nd 1.06
' —A + )
| .| 2na ) ad
I % P Inertia ratio 0.04
| : [o07]
! K s i Function
i K )/ Speed d etection expansion Adaptive

| filter p
H Y / o mode setup
! | v‘: 1st m 2nd inertia ratio +
l S SUNREER S
: ipostionsl deviation) | velocity control %y 209 Torque filter
i *. [Encoder pulse],” ‘.command [r/min] - |instantaneous
| IEncoer pulse]." \command i s _
' Disturbance
' R T T R A observer

. um o N N
! ’ v+ Motor speed .
Pe e @-p feedback pulses | ¢ > g ----- »| Gain -6.23
" [Encoder puise).* . [ominl
Filter -6.24

regg#éfgtion Two-stage *1

A torque filter
One
revolution [ Time
- | < | Speed detection constant
eversal|©. Attenuati

Pulses

output Numerator/ on term
OA Denominator +
OB Denomi- -
oz [rawr Torque limit

Current control Selection

| [ Motor R <
sotop (611 1t [013
X 2nd

' o

Load

*1 Two-stage torque filter is only available at A5I Series.
*2 Setting of anti-vibration depth 1 is only available at A5Il Series.

Related page --¥] - P.3-20 “Wiring example of position control mode”

+ P.3-22 “Connecting example to host controller”
» P.3-32 “Inputs and outputs on connector X4” + P.4-2 “List of Parameters”



Connection

2. Control Block Diagram

.Sl Two-degree-of-freedom control mode (Position control)

,”Sum of command pulses\
' [Commanduni] .

' Posmonal command Y
' l
. speed[r/min] .

’
'
'
'
'

________ 4 - __4______,
Pulse train | |npyt setup E Electric gear E Smoothing Damping control
g:‘g"\? Input ' |One 15t ond ' filter Switching Gain switching
selection * > {i%\:‘olu numerator numerator L 2 FIR 553 H» selection M |2ond 3rd
Direction i . 3rd - Fre Filter depth | | |setup setup
1 Denominator | 0.10 501 quency Filter _dep
setup ! numerator 1ot [212 151l6.41 Mode Scale m
i 4th S factor
Mode ' numerator Eﬁ]gy
Y Level
+ | lCommand positional deviation® ;
_____________ - - Hysteresis| 1.18
! EO N\\ [Command unit] ,,' Szlvnchlng -
E ------------------- time
i Adjust filter Command 3
1 response filter
. Time Time <
' constant W constant m B
! Attenuanon Attenuanon Friction (2]
, compensation e
: addltlonal- a
: Velocity Torque value — 2
" feed forward feed forward gi?gzl:t%en S
Inversion of > > )
electric gear Gain I_,] 10 Gain I—,1 12 yi‘regcﬁg’r?
i i Viscous
f Filter Filter Hscou
: - — Notch filter
1 elocity contro
' Pr)c/)por itegra- Frequency Depth  Width
! 1st [2.01][2.02]|2.03
! Position control fion s - - -
i 1st
[ e
' _ 2nd 1.06(|1.07
I / \ nd -
E ,’I \\\ Inertia ratio th
' J \ e i Function )
: : . p Speedf%etectlon Expanan Adaptive
' ! \ K iiter o ) mode setup
' ! ! v', 1st W‘ 2nd inertia ratio +
!~ Internal position +, " “Encoder %, , \;e-lc;c]t;/-c;;mt-rc_)f . |2nd Torque filter
' 1 command speed ! ‘positional deviation| ¢ command teiminl,) finsans
IS r/min . Encoder pulse] .’ nstantaneous|
e | SiEncoder puise] ommand rmin by ,
! Disturbance
! S A observer
i s sumof N T otor speed s .
e e 0->~ feedback pulses | 1 - p Gain
«[Encoder puise],/ *\___ [fminl -
Pulse Filter Two-stage
regeneration A torque filter
One torque fi
revolution —
<+ Reversal < P Speed detection .
Pulses . Attenuati
output | Numerator/ on term
OA Denominator +
OB Denomi- 5.03
oz |hator Torque limit
Current control Selection
| [ Motor Response <
Semg 6.11 1st 0.13
B Y |2nd
/ Torque command’ y
\ [%] /
Load
Only for position control type is not provided with analog input.
Related page -3 - P.3-21 “Wiring example of full-close control mode”




2. Control Block Diagram
Connection Velocity Control Mode

Gain switching

2nd
setup

Mode

Delay
time

- Level

/A1 input voltage\\'
' v ’ Hysteresis

>

Analog
input 1 -
16bit A/D | Analog input

Al
Offset [4.22 "lGain  [3.02 "~ | Gain
Filter Reversal Filter

Scaling Torque Friction
feed forward compensation

additional
1.12 value

@-------
/

+ Velogity control "

\.command [r/min] »
O, ‘ \ - Notch filter
Velocity control

\ Propor-  Integra-

Frequency Depth  Width

A
Velocity command Acceleration/ tion tion
selection Deceleration limit 1st
Accelera- + +Y
s So sl ;

Internal/External
switching

Decelera- :
Diliec:ion tion Inertia ratio
selection N Sigmoid Function -

expansion : Adaptive

mode setup
2nd inertia ratio
Internal velocity setup Velocity Y
detection filter Torque filter
1st
1st
2nd
Ex
4th  |3.07 |8th Instantaneous|
speed
A
Y
Disturbance Two-stage *1
observer torque filter

27T 8umof TN, N » ime 6.42
v+ Motor speed i :
p - - - » Gain constant

/" \IEncoderpuise].” ___ [Mminl - Attenuati
- : Atenuetig 4]
ulse '
regeneration h A
One '
revolution ! .
- < P Velocity detection
Pulses Reversal v
output Numerator/
OA Denominator Torque limit
OB Denomi- 503 .
oz |hator Current control Selectlon

— Responselg 1§ < 1st 0.13

]

Load

*1 Two-stage torque filter is only available at A5T Series.

Only for position control type is not provided with analog input.

Related page -<%] - P.3-20 “Wiring example of velocity control mode”



2. Control Block Diagram
Connection IS Two-degree-of-freedom control mode (Velocity control)

Gain switching
2nd
setup
Mode
Delay
time
' ‘A input voltage” \ Level
\‘ ~ooo- [_X] _____ " Hysteresis|
Analog '
input 1 ' —
. Analog input ! Scali Torque Friction
16bit A/D | Analog inpu ! caling feed forward compensation
An o> > additional
offset [422]] ~  |Gain "l Gan [1.02 value
Filter Reversal Filter 3
1 Velocnycontrol K
\ command [r/min] -
» , Notch filter )
\ Velocity control . Depth Width =
\ requency De i 5
v v Propor-  Integra- duency ~ep o
Velocity command Accelerglior}/ ) \ Command tlon tion =
selection Deceleration limit Smoothing | } | response filter . 1st Y g
Accelera- filter : Ti
Internal/External | tion > b Time > ond [1.08][1.07]%° )
switching Decelera-m FIR Cons“’:‘m . +
Direction tion Adjust filter Inertia ratio
selection . Si id 312 Time
'y igmoid constant Function Adaptive
expansion . (\
P mode setup

2nd inertia
ratio

Internal velocity setup Velocity Y
detection filter Torque filter
s
2nd .
n

4th 8th ?Steaengneous

A
A 4
Disturbance Two-stage
Ty ST L observer torque filter
K um o ~ . ) )
—»4 feedback pulses 1 L Motor speed 1\ P Gain Ii)mngtam
/" “[Encoder puise].” \___ [fminl - Attenuati
Pulse "l Filter --6'24 on term --643
regeneration h A
One h
revolution ! . .
- < P~ Velocity detection
Pulses Reversal v
output Numerator/
OA Denominator Torque limit
OB Denomi- 503 .
oz |hator Current control Selection

— Responselg 1§ < ' 1st 0.13
v e

| COR

]

Load

Only for position control type is not provided with analog input.

Related page - - P.3-20 “Wiring example of velocity control mode”




Connection

2. Control Block Diagram

Torque Control Mode

N
Analog A
input 2 1
12bit A/D | Analog input H Scaling
A2 :
—> o>
Offset [4.25 Gan [3.19 +
+ Torque command
Filter Reversal seloction
Internal/External
switching
Direction
Scaling selection
(Torque command) ’
Analog Gain
input 1 Analog input
16bit A/D 9mnp Reversal
Al
——»| Offset
Filter ~ [4.23 Scaling
(Speed limit)
Gain —
Reversal Speed limit
v selection
! ‘Al input voltage” \ S;’,e’"c’{?gﬂd
v
""""" Internal
speed limit
Limit 4*
value 1
Limit
value 2
/IS OT T otor speed
—>‘ feedback pulses I Motor speed
 [Encoder pulse].” *\___[min]
Pulse '
regeneration |
One h
revolution P
Pulses Reversal
output Numerator/
OA Denominator
OB Denomi-
0z nator

P~ Absolute value

Gain switching

Sotup
Mode
Delay

time

Level

Hysteresis

Notch filter

Frequency Width Depth

\

Speed limit \'
. [r/min] L
----- 7 - Velocity control
, Propor-  Integra-
! tion t|0n
Inertia ratio
Function
expansion
2nd inertia ratio
Velocity

1st

2nd

detection filter

Instantaneous
speed

A

[ ]

Load

Current control

P Speed detection

Y
Torque filter

Y
Two-stage 1
torque filter

Time

constant

Attenuati -
on term 43

Response <
setup M

[9%] / ,

Torque limit

Selection
1st 0.13 <

*1 Two-stage torque filter is only available at A5T Series.

Only for position control type is not provided with analog input.

+ P.3-21 “Wiring example of torque control mode”

Related page --



2. Control Block Diagram
Full-closed Control Mode

Connection

/ Internal positional
o
‘.command speed [r/min] /

_______ N

External scale
dividing

Numera-
tor

/ 'Sum of command pulses ",

! F’osmonal command®

External scale

*1 Two-stage torque filter is only available at A5 Series.

*2 Setting of anti-vibration depth 1 is only av

ailable at A5l Series.

Only for position control type is not provided with analog input.

Related page -

+ P.3-21 “Wiring example of full-close control mode”

\ [Command unit] / \ speed [r/min] ,' b i
N eemmio o~ ‘ N m e 4 enomi-
4 4 nator
i | ' A
Ef}ﬁg train Input setup ! Electric gear ! Smoothing Damping control i
' ' filter ' Gain switching
SIGN Input . . Switchin '
——{ selection > revolum numerator- numeratorm O Primary > selectlong 2 ® |2nd 3rd
Direction i Denommator 3rd . delay Frequency Filter depth setup setup
selup : i FR  [223 2.14][215][6:41]| | |Mode focaor 8.06]
, 4th 1st |2. . factor
Mode ' numerator Erﬁlgy
L. 3rd
+ | ' Command positional deviation"\ 3
T > O > [Command unit] ,,' 4th Switching
v T e e e e e time
: Friction 9
H - compensation 3
' Velocity orque i ?
: feed forward feed forward ngﬂgonal e
Inversion of > o
= i = f Positive =]
electric gear Gain |_,T 10 Gain direction I_,6 o8
; ; Negative|
A Filter Filter dirsoction
: - Notch filter
, Velocity control
! Frequency Width Depth
. Propor-  Integra-
: Position control 1st & ist s
: s .y s 102 2nd
| 2 1.08 7
s RS w v [
[ \ - Inertia rati 0.04
AN . i Function -
N . Speedf%etectlon expansion Adative
External scale L iiter S mode setup
External Pulse BE A A ,_l 2nd inertia ratio
scale | regeneration ,~ Full-closed ™, Pt velocny control > |18t 1.03
pulse | deviation e
output Numera- « [External scale pulse] ,* *\cOmmManc _[[ T"_In_] ond v
EXA (tor LI | ool -
i Sum of N Instamaneous Torque filter
EXB  |Denomi » feedback ulses | ,o-----m-m-es . |speed
nator p . p
4E)(L «'/ + JExtemal scale pulse] ./ Motor speed ) i Disturbance 1t
R 1012 Y e \ i , S
eversa - e Hybrid N Sses _[_r/[nel]_ e observer
Z-phase | deviation | . )
Width \[Commandunig.’ TTeee-e-ooe- »| Gain 2nd
Z-phase
setup | A f Filter
output oo nversion o y
method electric gear External scale Speed detection [ !
g S 1
Reverse dividing Two-stage
Numera- torque filter
. RO
B e enuai
regeneration 23
One on term
revolution o
Encoder| Reversal L /
feedback|  Numerator/ Input setup o
Puise? Denominator Type Torque limit
outpu ; .
o‘;‘ E;Z?m" Current control Selection
oB I Response < v
0z 5. setup 6.11 ! 1st 0.13
-phase '
invalid ""’"_" ond
+ Torque command
\\ [O/O] ,,



3. Wiring Diagram to the connector, X4
Connection Example of control mode specific wiring

; | | In case of open collector I/F (1) When you use the external
Commard piss " COM+ OPC1 resistor with 12 V and 24 V
~_inhibition input
Deviation counter INH PULS1 power supply
clear input 30 cL PULS2 o
Servo-ON input 29 SRV-ON OPC2 gﬁlgwemand @ L oee
| Gain switching input 27 GAIN SIGN1 input A 2200
oG ot 1 28 DIV SIGN2 (Use with 2210 siant
—Bamping contral | 500 kpps orless.) | | = sianz
| switching input 1 26 lyS-SEL1 GND 200
switching inpu C-MODE
— - OA+ A-phase
Alarm clear input 31 |5 ificati
I~ Positive direction ACLR OA- output ]y, | Specifcations %‘;10 mA‘
| _~~_over-travel inhibition input 9 | pQT B-phase of R +
a FLL .
T~ ofgf:r‘;se\lirﬁr?\‘lg{i‘on input 8 { NOT gB+ output ;ix 822&-%1//22‘,\,,\/
B-
Servo-Ready output 35 [S.RDY+ 0Z+ Z-phase | (2) When you do not use the
L@i output external resistor with 24 V
34 I'5.RDY- 0z- !
Servo-Alarm output 87 [ alm power supply
+
m ALM- 22kQ  OPC1]4
Positioning complete output 39 I Tezka
12 VVtD°24 VT 1 gj* INP+ GND Z-phase output j] ZH IZZSJ;SQ
o 38 INP- 19 (open collector) 2210 opct
External brake release output 14 SRKOFF Cz = 1815
T r + = SIGN2.
— 10/ BRKOFF- %0
Torque in-limit output 49 TG
Zero speed detection output {, (2= Twisted pair)
Z5P - samroase, i
20K 15
o GND T
20 T o i [0 rropHe Positive direction torque limit input
yan > 7 e v/ }oviostov)
oo Dok 20k0l20k M'LkIT GND 1 ) P
240 Tk % N-ATL [18 : ; Negative direction torque limit input
w0y, > + NEE } Clovio+10v)
@ Do < . .
L i‘:‘r 9—1«'(:»07 Sp 43 Velocity monitor output
2 1kQ 4 )
Command pulse input B l 50| Fa P—5 M Torque monitor output
(Use with 4 Mpps or less.) i U - MT
——=t==— X4 e
Besuretoconnect. 1 &  —— 1

7
Selection 1 input of
internal command speed 33
Selection 2 input of
internal command speed 30

Servo-ON input o9

Gain switching input o7

Selection 3 input of

internal command speed 28

S-S -
_Speed zero clamp input 26

Control mode switching

input 32

R
Alarm clear input 31
Positive direction

e
_Over-travel inhibition input 9
Negative directiol

tion
~_over-travel inhibition input 8
Servo-Ready output 35

l

A-phase output

B-phase output

Z-phase output

H

S-RDY-[—Ho]
Servo alarm output 37 ALms

i

19 Z-phase output (open collector)

Voo At-speed output 39 [iropeeD
- 1 E T 3 HTTY
12Vio24V 38 AT-SPEED—

| External brake release output
i BHKOFF+
10 lpRKoFF-|—Hsa!

Torque in-limit output 40

al

i

E ) TLC T SPRTRQRISPL }Velocily command
IS 1 GND input (0 Vto =10 V)
Zero speed detection output
P! ion ou SU 12" 7gp - PSR ToTiTROR }Positive direction torque
41 com- 5 ) limit input (0 V to = 10 V)
KOROKD 14K
o ‘:km N-ATL }Negalive direction torque
b o limit input (~10 V to 0 V)
152 SP - Velocity monitor output
50| FG NP Ty Torque monitor output

il B
| === :::j;j;ji‘ ! (i  Twisted pair)

* The functions of the following pin can be changed using parameters. (Refer to P.4-37)
Input(Position): 8, 9, 26, 27, 28, 29, 31,32  Output: 10-11, 12, 34-35, 36-37, 38-39, 40
Input(Velocity): 8, 9, 26, 27, 28, 29, 30, 31, 32,33 Output: 10-11, 12, 34-35, 36-37, 38-39, 40
* Pins in the figure above represent default parameter values.
« Only for position control type is not provided with analog input.

(o111l X * With position control only type, do not connect analog input on pins 14, 16 and 18 to SG of pin 15.
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3. Wiring Diagram to the connector, X4
Example of control mode specific wiring

Wiring Example of Torque Control Mode

Servo-ON input 29

o
Gain switching input 27

-5

Speed zero clamp 28
gu::rtlm . 26 OA+ A-phase
Swilohing mput 32 OA- output

P T
Alarm clear input 31 OB+

I bl B-phase
=~ Positive direction tout
~_over-travel inhibition input 9 OB- outpu

Negative direction

‘+~_over-travel inhibition input 8

OZ+
0z-

Z-phase
output

Servo-Ready output 35

S-RDY+|
S-RDY-
ALM+
ALM-
AT-SPEED+
AT-SPEED-

4

Servo-Alarm output 37

N

W

GND |22
19 Z-phase output (open collector) 5~

al

At-speed output 39

Voc L
12Vto24V

i

External brake rel tput
xteral brake release output 11 oo~ .
2] 10
BRKOFF-| 14 2 . (=]
Torque in-limit output 40 SPRTRORSPL / [ } Torque command input or 3
e TLC | eND |15 ‘I‘ velocity limit input (0 V to +10 V) a
1 Q
Zero speed detection output {5 MM‘:;; P-ATLTRQR 16 ~ Wiring example when control mode Pr0.01=5 or Pr3.17=1 g.
L&T CZOS’: ’ 4| _GND 7 CONTLTRGRFS Negative direction torque S
- R N-ATL |18 anD Z limit input (0 V to +10 V)
- e I Selectwith Pr3.17.
> 1K 55148 - velocity monitor output

L>Torque monitor output

(—f— : Twisted pair)

Wiring Example of Full-closed Control Mode

L | In case of open collector I/F

7 220 (1) When you use the external
Command pulse " OPC1 resistor with 12 V and 24 V
_t~_inhibitioninput 33 |
Deviation counter PULSH power supply
clear input 30

| —
Servo-ON input 29 Command ||| _—f3qust

OPC2 pr
P ulse |= PULS2
Gain switching input 27 SIGNT i%putA i 2} I o=
Elect )
svﬁfcﬁgg‘]ciggs{ 1 28 SIGN2 (Use with 22 kﬂl SIGN1
Damping control

switching input 1 26
Control mode
switching input 32

Alarm clear input 31
~—Positive direction
| +~_over-travel inhibition input 9 |
Negative direction
‘~_over-travel inhibition input 8

Servo-Ready output 35
2 34 |3.RDY-
Servo-Alarm output 3 S

7
Lm ALM+

s ALM-
Voo Positioning complete output 39

L INP+
12Vi024V T L.EJ;

INP-
External brake release output {4

L@— BRKOFF+
10

— BRKOFF-
Torque in-limit output 49 TC

|
500 kpps or less.) ‘ )
|

H

A-phase
output

c Specifications
of R

B-phase | [12v[820 Q1/2 W

output |24 V[ 2kQ12W

R+220

ch-1.5<;10mA‘

0Z+ Z-phase | (2) When you do not use the
output external resistor with 24 V

power supply

22k0  opct

S@ %% T22ka
PULS2

Z-phase output Izzon
19 (open collector) 22k OPC1
Ccz = T2z
= SIGN2

200

GND

([ : Twisted pair)

Zero speed detection output 12

T SPRTRORSPL
com- oD |8 ——

’ i T
SULSH, Jae R0 o mroRHE—P— Positive direction torque limit input
G > o |- ez } 0 vio+10v)

*

PULSH21*2" Dmia 7

200200 14 K0
10kQ

44

SIGNH1 %4, a0 N-ATL [18 Negative direction torque limit input
st} ; i i } Govio+10v)
GND A [NLE 2 gy = Velocity monitor output

Command pulseinput B | | 50| Fa I SIS Torque monitor output

(Use with 4 Mpps or less.) ]

Be sure to connect. [

* The functions of the following pin can be changed using parameters. (Refer to P.4-37)
Input(Torque): 8, 9, 26, 27, 28, 29, 30, 31, 32,33 Output: 10-11, 12, 34-35, 36-37, 38-39, 40
Input(Full-closed): 8, 9, 26, 27, 28, 29, 31, 32 Output: 10-11, 12, 34-35, 36-37, 38-39, 40

* Pins in the figure above represent default parameter values.
+ Only for position control type is not provided with analog input.
+ Only for position control type is not provided with connector X5.

(o1 i[o] & - With position control only type, do not connect analog input on pins 14, 16 and 18 to SG of pin 15.
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3. Wiring Diagram to the connector, X4
Connection Connecting Example to Host Controller

Connection between MINAS A5 and FP7-AFP7PP02T/L(2-axes) AFP7PP04T/L(4-axes) Panasonic devices SUNX.

| PLC | | Driver |

FP7-AFP7PP02T/L(2-axes) AS5I, ASIIE, A5, ASE series
AFP7PP04T/L(4-axes)
(Panasonic devices SUNX.)

\-axes 2-axes * Process of shield wire varies with equipment,_——— 50 FG
Al |A10 = = 3 PULS1
CW pulse Déc / >< >< / Command pulse
input 2
command output B1 |B10|— - 4 | PULS2 ne
~ ~
CCW pulse DC A2 |ATT / >< >< / 5 | SIGNI Command sign
d output input 2
command outpu B2 [B11 | - 6 | siGN2 P
. 2B g |ar2| —F = 23 | oz+
Origin input Z-phase output
(5 VDC) 560 O P P
. A4 [A13 J < < 24 | 0Z-
B3 [B12 13,25 GND

Servo-ON output [ B5 B14 7 | COM+

. A7 |A16 30 CL Counter clear input
Deviation counter
t output
resetoulpu B7 |B16 29 |SRV-ON Servo-ON input
o 28 e 1 B4 |B13 — 27 | GAN Gain switching input
Origin proximity 3
input %;E .
A5 |A14 from — 31 | ACLR Alarm clear input
6.8kQ[] PLC I/0
output e POT Inhibit.positive direction
Limit excess @ Y travel input
AB |A15 -~ 8 NOT Inhibit negative direction
travel input
-— 35 |S-RDY+
Limit excess © Servo-Ready output
B6 |B15 — 34 [S-RDY—
to
+24 V|A20|A20 PLC I/0 37 | ALM+
EXtStmal power supply input Servo-Alarm output
P GND (B20|B20 & 36 | ALM—
39 | INP+ I
Positioning complete
output
¢ 38 | INP—
Origin proximity sensor
CW limit sensor 1 41 | COM=
CCW limit sensor 1 * Pulse train interface exclusive for line driver

44 |PULSHI Command pulse
input 1
45 |PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign
input 1
DC24 v 47 |SIGNH2 P
Power supply

Pulse train interface exclusive for line driver.

* When connecting, please make sure to use twisted-pair cable. Use this interface when you use pulse command frequency
between 500 kpps and 4 Mpps

| represents twisted pair wire.
Related page -] - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A5 and FPG-PP12 AFPG432 Panasonic devices SUNX.

| PLC | | Driver | —
FPG-PP12 AFPG432 AS5II, ASIIE, A5, ASE series
(Panasonic devices SUNX.)
* Process of shield wire varies with equipment,_——{ 50 FG
Al = —/ 3 | PULSI
CW pulse command Dé{ / >< / Command pulse
input 2
output B1 - — 4 | PULS2 P
A2 = ~ 5 | SIGNI .
CCW pulse command D{ / >< >< / Command sign
tput input 2
outpu B2 | +— & | sieNe P
F:% S ag —r ~ 23| oz+
Origin input e / >< >< / Z-phase output
B3 S| 24 | 0z—
13,25 GND
7 | COM+
. A7 30 CL Counter clear input
Deviation counter S
reset output B7 — ! 29 |SRV-ON Servo-ON input
5258 1 B4 — = 27 | GAN Gain switching input
Origin proximity input Y~ from
AD PLC1/O < —= 31 | A-CLR Alarm clear input
output
— w9 POT Inhibit positive direction
travel input
-~ 8 NOT Inhibit negative direction
travel input —
FG|A19 -— 35 |S-RDY+
Servo-Ready output
FG|B19 — 34 [S-RDY—
= to
+24 v | A20 PLC 110 37 | ALM+
ili);tﬁtmal power supply input Servo-Alarm output
GND | B20 & 36 | ALM—
39 | INP+ I
Positioning complete
output P
& 38 | INP—
Origin proximity sensor
CW limit sensor -~ to 41 | COM-
P PLC I/O
CCW limit sensor input * Pulse train interface exclusive for line driver
44 |PULSH] Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign L
input 1
DC24 v 47 |SIGNH2 P
Power supply
Pulse train interface exclusive for line driver.
* When connecting, please make sure to use twisted-pair cable. Use this interface when you use pulse command frequency
between 500 kpps and 4 Mpps
[ represents twisted pair wire.
Related page <3| - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A5 and FP2-PP2 AFP2430 Panasonic devices SUNX.

| PLC | | Driver |
FP2-PP2 AFP2430 AS5II, ASIIE, A5, ASE series
(Panasonic devices SUNX.)
* Process of shield wire varies with equipment,——— 50 FG
~ ~
CW pulse command Al 3 |PULST Command pulse
output input 2
Bl S| S| 4 | PULS2
CCW pulse command Az B | 5 | SIGNIT Command sign
output input 2
B2 | | 6 SIGN2
229 1 a5 = = 23 | oz+
Origin input X% / >< >< / Z-phase output
Bb5 —f —f 24 0z—-
1325 GND
7 | COM+
Deviation counter AB 30 CL Counter clear input
reset output
B6 — 29 |SRV-ON Servo-ON input
1852 | g7 — {27 | GAN Gain switching input
Origin proximity input vz, from
A7 PLC /IO —= 31 A-CLR Alarm clear input
output
e POT Inhibit_positive direction
travel input
— s+l 8 NOT Inhibit_negative direction
travel input
FG|A19 -— 35 [S-RDY+
Servo-Ready output
FG|B19 — 34 [S-RDY—
= to
+24 v | A20 PLC I/O 37 | ALM+
E)I(thtmal pover supply input Servo-Alarm output
GND | B20 & 36 | ALM—
39 | INP+ T
Positioning complete
output
& 38 | INP—
Origin proximity sensor
CW limit sensor 1 to 41 | COM—
P PLC I/O
CCW limit sensor input * Pulse train interface exclusive for line driver
44 |PULSHI Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign
input 1
bc24 v 47 [SIGNH2 P
Power supply

Pulse train interface exclusive for line driver.

* When connecting, please make sure to use twisted-pair cable. Use this interface when you use pulse command frequency
between 500 kpps and 4 Mpps

| represents twisted pair wire.
Related page -] - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4

Connecting Example to Host Controller

Connection between MINAS A5 and FPG-C32T Panasonic devices SUNX.

| PLC

FPG-C32T

(Panasonic devices SUNX.)

| Driver |

A5II, ASIIE, A5, ASE series

Command pulse
input 2

Command sign
input 2

Z-phase output

Counter clear input
Servo-ON input
Gain switching input

Alarm clear input

Inhibit positive direction
travel input

Inhibit negative direction
travel input

Servo-Ready output

Servo-Alarm output

Positioning complete
output

* Process of shield wire varies with equipment,_——{ 50 FG
2kQ
CW pulse command YO 7= >< /ﬁ 3 | PULST .
output
Ny J 4 |puLse EEEO d
2kQ -
CCW pulse command i Y1 >< >< >< / 5 | SIGN1 EZ
output "
» S - 6 | sieNe 22
56kQ
—— X2 19 Cz
Origin input N 2
COoM S| 13 GND
® | 25 GND 4N
7 COM+
Deviation counter Y2 30 CL
reset output S
S — 29 |SRV-ON
— 27 GAIN
from
PLCI/O ¢ — 31 A-CLR
output
COM —{ 9 | POT
Origin proximity input 43 o
L1 %3 — 8 NOT
4 -—{ 35 |S-RDY+
CCW limit excess ,, j
i 5.6 k0
nput E X5 —| 34 |sRDY-
to
- PLC I/O 37 | ALM+
CW limit excess 3 input j
nput N RG o 36 | ALM-
o 38 INP—
Origin proximity sensor
CCW limit sensor — 41 | COM—
CW limit sensor 1
GND +24V
DC24 V
Power supply

* When connecting, please make sure to use twisted-pair cable.

[ represents twisted pair wire.
Related page <3| - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A5 and F3YP22-0P/F3YP24-0P/F3YP28-0P Yokogawa Electric Corp.

| PLC | | Driver |
F3YP22-0P/F3YP24-0P/F3YP28-0P AS5II, ASIIE, A5, ASE series
(Yokogawa Electric Corp.)
* Process of shield wire varies with equipment,——— 50 FG
I~ ~
Pulse output A 13a 3 | PULSI Command pulse
input 2
14a ~ 4 | PULS2
~ ~
Pulse output B 1la 5 SIGNT Command sign
input 2
12a = ~ 6 SIGN2
Encoder Z-phase
nput s %ﬁ@& 15a |—F ~1 23| oz+
i Z-phase output
Encoder Z-phase / >< >< /
input — P 16a < S| 24 | 0Z—-
Pulse output GND 17a 1325 GND
7 | COM+
Deviation counter 10a 30 CL Counter clear input
reset output
9a — 29 |SRV-ON Servo-ON input
— 27 GAIN Gain switching input
from
External power supply[ 8b PLCI/O ¢ —= 31 | ACLR Alarm clear input
24 VDC input M:Z output L
8a — = 9 POT Inhibit positive direction
travel input
- 8 NOT Inhibit negative direction
travel input
8oor:\t/|act point input la 35 |s-RDY+
e ﬁE” Servo-Ready output
Negative direction 74KQ || _ _
limit input 2a 34 [s-RDY
to
. A b PLC I/O 37 | ALM+
Positive direction . input s Al
limit input s 4ka ervo-Alarm output
— 3a ¢ 36 | ALM—
39 | INP+ o
Origin input e F Positioning complete
7.4k0 output
4a & 38 | INP—
41 | COM—
* Pulse train interface exclusive for line driver
Origin proximity sensor
CCW limit sensor — 44 |PULSHI Command pulse
input 1
CW limit sensor . 45 |PULSH2
46 | SIGNHT Command sign
input 1
47 |SIGNH2
Pulse train interface exclusive for line driver.
* When connecting, please make sure to use GND  +24V Use this interface when you use pulse command frequency
twisted-pair cable: DC24 V between 500 kpps and 4 Mpps
P ' Power supply In this case, please make sure to connect the signal ground

of the amplifier and controller.

| represents twisted pair wire.
Related page -] - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4

Connecting Example to Host Controller

Connection between MINAS A5 and F3NC32-0ON/F3NC34-0ON Yokogawa Electric Corp.

| PLC

F3NC32-ON/F3NC34-ON

(Yokogawa Electric C

orp.)

Driver |

Ab-series

Command pulse
input 2

Command sign
input 2

Z-phase output

Counter clear input
Servo-ON input
Gain switching input

Alarm clear input

Inhibit positive direction
travel input

Inhibit negative direction
travel input

Servo-Ready output

Servo-Alarm output

Positioning complete
output

* Pulse train interface exclusive for line driver

Command pulse
input 1

Command sign
input 1

Pulse train interface exclusive for line driver.
Use this interface when you use pulse command frequency

* Process of shield wire varies with equipment,_—— 50 FG
4a = 4 3 | PULSI
Pulse output A D@C / >< >< /
3a ~ ~ 4 [ PULS2
Ba = 5 | SIGNI
Pulse output B D@C / >< /
Ha —f — 6 | SIGN2
E Z-ph
inr;c:jct)cier phase 2400 |19, /\ >< >< /\ o3 | oz+
Encoder Z-phase ) _
input — 20a < 24 | 0z
17a 13,25 GND
7 | COM+
Deviation counter 14a 30 CL
reset output
— 29 [SRV-ON
External power supply
24 VDC input la - 27 | GAIN
External power supply from 3 G
24 VDC input (GND) 10 E‘b&{o — 31 | ACLR
— 9 POT
Contact point 13a — s 8 NOT
input COM
o -— 35 |S-RDY+
Negative direction 7.4kQ
limit input — ©a — 34 |S-RDY-—
to
b PLC 110 37 | ALM+
Positive direction X%’M v input
limit input —| 8a o 36 [ ALM—
39 | INP+
S 5 4k0
Origin input 7a o 38 INP—
41 | COM—
Origin proximity sensor
4 44 |PULSHI1
CCW limit sensor
CW limit sensor A 45 |PULSH2
46 |SIGNH1
47 |SIGNH2
24V
* When connecting, please make sure to use GND ~ +
DC24 V between 500 kpps and 4 Mpps

twisted-pair cable.

Power supply

In this case, please make sure to connect the signal ground
of the amplifier and controller.

[ represents twisted pair wire.
Related page <3| - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4

Connecting Example to Host Controller

Connection between MINAS A5 and CJ1W-NC113 Omron Corp.

| PLC

CJ1W-NC113
(Omron Corp.)

Driver |

A5II, ASIIE, A5, ASE series

Command pulse
input 2

Command sign
input 2

Z-phase output

Counter clear input
Servo-ON input
Gain switching input

Alarm clear input

Inhibit positive direction
travel input

Inhibit negative direction
travel input

Servo-Ready output

Servo-Alarm output

Positioning complete
output

* Process of shield wire varies with equipment,_——— 50 FG
1.6k0
CW pulse command AB = = 3 | PULST
output i / >< /
< —f 4 | PULS2
1.6k0
CCW pulse command | A8 f= = 5 SIGN1
1 [ ]
] —f S| 6 | SIGN2
o B Ara = ~| 23| oz+
Origin line driver Vs
input
Al2 | | 24 0Z—
Power supply | —1 Al 13,25 GND
for output GND
p ¥ | Ap 7 | com+
o eSS PNTe 30| oL
Deviation counter {
reset output 59 |sRv-oON
A20 — 27 | GAIN
Emergency stop y from
i t .
npu me - A16 PLCIO < —=| 31 | ACLR
output
Origin proximity . P 9 POT
input 4.7k0
— A17 — 8 NOT
CCW limit excess . P 35 |S-RDY+
input 47k0
— A19 — 34 [S-RDY-—
to
o PLC I/O 37 | ALM+
CW limit excess ,, input
input 4‘7;‘@ A8 & 36 | ALM—
39 | INP+
& 38 [ INP—
Origin proximity sensor
CCW limit sensor 1 41 | COM=
CW limit sensor Tt

GND +24V

DC24 V
Power supply

* When connecting, please make sure to use twisted-pair cable.

| represents twisted pair wire.
Related page -] - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A5 and CJ1W-NC133 Omron Corp.

| PLC | | Driver | —

CJ1W-NC133 A5II, ASIIE, A5, ASE series
(Omron Corp.)

Command pulse
input 2

* Process of shield wire varies with equipment,_——{ 50 FG
AB
CW pulse command
output

[T X et
A6 [ - 4 |puLse 252

A7 = = 5 SIGN1

CCW pulse commandD{ / >< >< / 3 Comtrrzland sign

%Z inpu

output A8 \/ 4 5 SIGN2 220 0

~ ~

Origin li i 199 Al4 23 0z+

rigin line driver

input >< >< 3@ Z-phase output
Al2 24 | 0zZ—

24 V power supply Al 18325 GND ———

for output
A2 7 | com+
A10 30 CL Counter clear input

Deviation counter
reset output

— 29 |SRV-ON Servo-ON input
A20 — 27 | GAIN Gain switching input
Emergency stop ' from
input SO L1 Aq 5 PLC I/0< ——=| 31 | A-CLR Alarm clear input
output
Inhibit positive direction
Orici imity input S P 9 POT travel input
rigin proximity inpu X%'M v inhibi o
. | L t negative direction
Al7 8 NOT travel input J—
b -— 35 |S-RDY+
CCW limit over input 3%”47 Ka Servo-Ready output
—A19 — 34 [S-RDY—
to
PLC I/O 37 | ALM+
CW limit over input 3%”4 . input Servo-Alarm output
: A18 & 36 | ALM—
A3 39 | INP+ T
5 V power supply GND Positioning complete
for pulse output +V output S
A4 & 38 | INP— I
41 | COM—

Origin proximity sensor —

CCW limit sensor

AN

CW limit sensor

GND +5V GND +24V

DC5V DC24 V
Power supply Power supply

* When connecting, please make sure to use twisted-pair cable.

[ represents twisted pair wire.
Related page <3| - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4

Connecting Example to Host Controller

Connection between MINAS A5 and QD75D1 Mitsubishi Electric Corp.

| PLC

QD75D1

(Mitsubishi Electric Corp.)

* Process of shield wire varies with equipment,_——

| Driver |

A5II, ASIIE, A5, ASE series

50 FG

15 = — 3 | PULSI
CW pulse command D{ / >< >< / Command pulse
input 2
output 16 J— 4 |puLse ne
17 = 4 b5 SIGN1 .
CCW pulse command _Command sign
output input 2
18 < 6 SIGN2
FFBOO 219 = = 23 | oz+
Zero point signal " / >< >< / Z-phase output
10 7 ~ 24 0z—
1325 GND
7 | COM+
Deviation counter 13 30 CL Counter clear input
clear
14 — 29 |SRV-ON Servo-ON input
12 — 27 GAIN Gain switching input
Drive unit ready %” 47v0 from
11 PLC /O < —= 31 A-CLR Alarm clear input
output
— =l 9 POT Inhibit positive direction
travel input
Common
— 6 G - NOT Inhibit negative direction
travel input
7 35 [S-RDY+
Proximity signal %’13 a Servo-Ready output
- 3 — 34 [S-RDY—
Upper limit %
E‘” 50 1 37 | ALM+
Lower limit XEZ —_ to Servo-Alarm output
- 2 PLC I/O ¢ 36 | ALM—
input
39 | INP+ I
Positioning complete
output
¢ 38 | INP—
Origin proximity sensor
CW limit sensor —1 41 | COM—
CCW limit sensor 1 * Pulse train interface exclusive for line driver
44 |PULSHI Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign
input 1
bc24 v 47 |SIGNH2 P
Power supply
Pulse train interface exclusive for line driver.

* When connecting, please make sure to use twisted-pair cable.

Use this interface when you use pulse command frequency

between 500 kpps and 4 Mpps

| represents twisted pair wire.
Related page -] - P.3-32 “Inputs and outputs on connector X4”
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3. Wiring Diagram to the connector, X4
Connecting Example to Host Controller

Connection between MINAS A5 and KV-5000/3000 KEYENCE Corp.

| PLC | | Driver | —
KV-5000/3000 A5II, ASIIE, A5, ASE series
(KEYENCE Corp.)
* Process of shield wire varies with equipment. 50 FG
1 H f= A 3 | PULSI
Origin sensor input 'r% 4.3ka Command pulse
oka input 2
Z5tal S [T [T —F + 4 |PULS2
X axis limit switch CW »/ '
= 4 = 1 5 | SIGNI .
X axis limit switch COW | 2|~ Command sign
2k0 put 2
> =< N| 6 | SIGN2
—e
- 14 = A 23 0z+
1.2kQ
W / >< >< / Z-phase output
15 S| <+ 24 | 0Z—
X axis CW ﬁ 16 13,25 GND
7 | COM+
X sxis deviation 19 30 CL Counter clear input
counter clear ﬁ
— 29 |SRV-ON Servo-ON input
— 27 GAIN Gain switching input
from
26 PLC1/O <« —— 31 A-CLR Alarm clear input
output
Inhibit positive direction
9 POT travel input
Inhibit negative direction
8 NOT travel input P
-— 35 |S-RDY+
Servo-Ready output
X axis CCW 36 t — 34 [S-RDY—
(o}
> PLC I/0 37 | ALM+
input Servo-Alarm output
L{ 40 & 36 | ALM—
+
39 | INP Positioning complete
output e
Origin proximity ¢ 38 | INP—
sensor
CW limit sensor 1 41 | COM—
CCW limit sensor 1 * Pulse train interface exclusive for line driver
44 |PULSHI Command pulse
input 1
45 [PULSH2
46 [SIGNH1 .
GND +24V :><j> Command sign L
input 1
bc24 v 47 [SIGNH2 P
Power supply
Pulse train interface exclusive for line driver.
* When connecting, please make sure to use twisted-pair cable. Use this interface when you use pulse command frequency
between 500 kpps and 4 Mpps
[ represents twisted pair wire.
Related page <3| - P.3-32 “Inputs and outputs on connector X4”
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4. Inputs and outputs on connector X4

Connection Interface Circuit (Input)
Input Circuit
“ Connection to sequence input signals |Coﬂfc')?trﬁgde P S T F

« Connect to contacts of switches and relays, or open collector output transistors.

* When you use contact inputs, use the switches and relays for micro current to avoid contact
failure.

* Make the lower limit voltage of the power supply (12 V to 24 V) as 11.4 V or more in order to
secure the primary current for photocouplers.

12Vto 24V 7!COM+i|7kQ | 12Vt024V 7!COM+i7kQ |
J_ ! &= | J_ ! &= |
— | sRv-ON ete. | | SRV-ON etc. |
Relay | ! [ !

+ 10 systems: SI1 to SI10. For assign and function, refer to P.3-39 to P.3-44.

Related page --% P.3-52

“ Connection to sequence input signals (Pulse train interface) |C0r'?tﬁ')?tnﬁgden | ﬂ

(1) Line driver I/F (Permissible max. input frequency of command pulse input signal.: 500 kpps)
* This signal transmission method has better noise immunity.
We recommend this to secure the signal transmission.

(2) Open collector I/F (Permissible max. input frequency of command pulse input signal.: 200 kpps)
» The method which uses an external control signal power

sl (V0C) oo e
« Current regulating resistor (R) corresponding to Voc is 24V | 2kQ1/2W
required in this case. Voo 15
« Connect the specified resister as below. TZZ’(') =10 mA

+ (R) should be placed close to the driver for effective noise reduction.

(3) Open collector I/F (Permissible max. input frequency of command pulse input signal.: 200 kpps)
» Connecting diagram when a current regulating resistor is not used with 24 V power supply.

r =" T
.- PULST 22kQ I - OPC1  22kQ !

(1)_ - PaT uLSt 1 EZT' ) i Ml o T EZT |
V| gpuise T g 1] ajpuis2 T T

P T 2200 | +« [ ] 200 !

o ,\S!SIGN1 2.2 kQ | iR 1 2j0PC1  22kQ |

CT I 20| | 2aveo| L[ T 22kl gl

_‘[XX | E/GIS|GN2 T % [ Ez_*i D glsiane 7T R EZ_* i
‘{'“ 131 2200 i JQ 1T 5 2200 i

< L~ j : {_ S

. * Keep the length of wiring short (1 m or less).
. .3|PULST 22kQ

ii/ﬂwwz%ézsﬁz:

R
T ja
R

L ’\5!SIGN1 2.2 kQ
e 100 . .
1] 6 )| EEd When using open collector interface
. with A5I series, it is recommended to
- set Pr0.05 to 2.
1 system: PI1. For function, refer to P.3-37, P.3-38.

Max.input voltage :
DC24 V, Rated current : 10 mA

i represents twisted pair.

) lPULSt 22K0 B
|
|
|
|
|
|
|
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I 4. Inputs and outputs on connector X4

Interface Circuit (Input)

Connection to sequence input signals Related —
(Pulse train interface exclusive to line driver) control mode

Line driver I/F (Permissible max. input frequency of command pulse input signal.: 4 Mpps)
* This signal transmission method has better noise immunity.
We recommend this to secure the signal transmission when line driver I/F is used.

/ T %1200
47,]\ l

2kQ

; 18 |
I i~

» 1 system: PI2. For function, refer to P.3-37, P.3-38.

“ Analog command input |corﬁ?$?trﬁ‘3de P S T F

* It goes through 3 systems, Al1 to Al3.

* Max. permissible input voltage to each input is +10 V.
For input impedance of each input, refer to the right Fig.

+ When you compose a simple command circuit using variable resistor(VR) and register R,
connect as the right Fig. shows. When the variable range of each input is made as —
—10 Vto +10 V, use VR with 2 kQ, B-characteristics, 1/2 W or larger, R with 200 Q, 1/2 W or
larger.

+ A/D converter resolution of each command input is as follows.

(1)ADC1 : 16-bit (Al1)
(2)ADC2 : 12-bit (Al2, AI3)

|
+12v | o ! = > |
. [Al1]sPR !
VR[ : |
: | |
_ [A2]p-ATL 16| 14kQ  20kQ | 20kQ |
—12 v_: R \,/ 1?_13}0 T |
- | |
I [AIBN-ATL 18] 14k0 20k0 | 20k X
~
i 10kQ ;; |

« For function, refer to P.3-45, P.3-46. i represents twisted pair.

Only for position control type is not provided with analog input.

o
=]
=]
3
[
o
=
o
=]

| represents twisted pair.
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4. Inputs and outputs on connector X4

Connection

Interface Circuit (Output)

m Sequence output circuit

| Related

control mode

P S T F

since it does not meet VIL.

should be prevented.

photocoupler to be used.

«» The output circuit is composed of open collector transistor outputs in the Darlington
connection, and connect to relays or photocouplers.
« There exists collector to emitter voltage, Vce (SAT) of approx. 1V at transistor-ON, due to the
Darlington connection of the output or. Note that normal TTL IC cannot be directly connected

» There are two types of output, one (2 systems of SO5, SO6) which emitter side of the output
transistor is independent and is connectable individually, and the one (4 systems of SI1 to
Sl4) which is common to — side of the control power supply (COM-).

« If a recommended primary current value of the photocoupler is 10 mA, decide the resistor
value using the formula of the below figure.

* When accepting the output signal through a logic circuit, e.g. gate, influence from noises

For the recommended primary current value, refer to the data sheet of the equipment and

Pay attention to the polarity

Install toward the direction as

ALM+ etc.

of the power supply.
Connection in the opposite \

|ALM— etc.

polarity will damage the N

Voc |

}fi

servo driver. !
% | S05,6
1ZSP, TLI
T
41| COM-
Voc[V] — 2.5[V]
RkQ]=z —F"———— j
10 L

Max. rating 30 V, 50 mA

* For function, refer to P.3-47 to P.3-50.
Related page --*| P.3-54

m Line driver (Differential output) output

* Feeds out the divided encoder
outputs (A, B and Z-phase) in
differential through each line driver.

+ At the host side, receive these in line
receiver. Install a terminal resistor
(approx. 330 Q) (right figure (1))
between line receiver inputs without
fail.

* These outputs are not insulated.

* For function, refer to P.3-50.

AM26LS32 or equivalent

p—

<l
<l
<[

77

-

Related
|control mode P S T F
| TAMZLSST or |
X equivalent |
121 '
:ﬁ OA+ /T ;l Al |
OA— 122 ,
\l'\‘{ |
:ﬁ OB+ / |48 ;/] Bl
OB— 49 |
-+
0zZ+ / 723 %:] zl
N 07— 124 |
~ T 1
(1) X |
GND 25 |

Connect signal ground of the host
and the driver without fail.

| represents twisted pair.
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4. Inputs and outputs on connector X4
Interface Circuit (Output)

m Open collector output e P S T F —

* Feeds out the Z-phase signal among the encoder signals in open collector. This output is
not insulated.

+ Receive this output with high-speed photocouplers at the host side, since the pulse width of
the Z-phase signal is narrow.

| Max. rating 30 V, |
6 ! 50 mA | I

@D ,\19iCZ |

25 GND |

High speed photocoupler ~ — ~— "~ "7 "7
(TLP554 by Toshiba or equivalent) i represents twisted pair.

o
=]
=]
3
[
o
=
o
=]

« For function, refer to P.3-54.

“ Analog monitor output |corﬁ?$?trﬁ‘3de P S T F

* There are two outputs, the speed monitor signal output (SP) and the torque monitor
signal output (IM)

+ Output signal width is =10 V.

* The output impedance is 1 kQ. Pay an attention to the input impedance of the
measuring instrument or the external circuit to be connected.

<Resolution>
(1) Speed monitor output (SP)
With a setup of 6 V/3000 r/min, the resolution converted to speed is 8 r/min/16 mV.
(2) Torque monitor output (IM)
With a relation of 3 V/rated torque (100 %), the resolution converted to torque is
0.4 %/12 mV.

[ -
Fem s sl sp 1kQ | A~
, Measuring ' T — <l !
1 instrument | . |
! or | | |
| '
oo | ajm po
b e T |
| 17| GND |
7 J

« For function, refer to P.3-51. —
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3

Connection

4. Inputs and outputs on connector X4

Input Signal and Pin No.

Input Signals (common) and Their Functions

Pin Ts'it('q?q;f Power supply for control signal (+) Coﬂfc')?trﬁgde

No. Symbol | COM+ I/F circuit —
+ Connect + of the external DC power supply (12 V to 24 V).
* Use the power supply voltage of 12V +5 % 1024V £5 %

Pin E‘%%;f Power supply for control signal (-) Coﬂfg?trﬁgde

No. Symbol | COM- I/F circuit —

+ Connect — of the external DC power supply (12 V to 24 V).
- The power capacity varies depending on a composition of 1/O circuit. 0.5 A or more is

recommended.
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4. Inputs and outputs on connector X4
Input Signal and Pin No.

Input Signals (Pulse Train) and Their Functions

You can select appropriate interface out of two kinds, depending on the command pulse specifications. L

* Pulse train interface exclusive for line driver

o e ol | command pulse input 1 Il ios n | ﬂ

N Symbol :::: EZ:: ggtg:; I/F circuit P.3-33

o Tsiité%gf Command pulse sign input 1 il os n | ﬂ

e Symbol E:: EZ:‘; g:gn:; I/F circuit P.3-33 e —

+ Input terminal for position command pulse. You can select by setting up Pr0.05 (Selection of
command pulse input) to 1.

+ This input becomes invalid at such control mode as velocity control or torque control, where
no position command is required.

* Permissible max. input frequency is 4 Mpps.

+ You can select up to 6 command pulse input formats with Pr0.06 (Setup of command pulse
rotational direction) and Pr0.07 (Setup of command pulse input mode).
For details, refer to the table next page, "Command pulse input format".

o
=]
=]
3
[
o
=
o
=]

* Pulse train interface (supports both line driver and open collector)

Ts'ité%gf Command pulse input 2 Co,ﬁ%?ﬁgde n | ﬂ
Pin Pin No.1: OPC1
No. Symbol | Pin No.3: PULS1 I/F circuit P.3-32
Pin No.4: PULS2
e ol | command pulse sign input 2 clics n | ﬂ
Pin Pin No.2: OPC2
e Symbol | Pin No.5: SIGN1 I/F circuit P.3-32
Pin No.6: SIGN2

* Input terminal for the position command. You can select by setting up Pr0.05 (Selection of
command pulse input) to 0.
=3 When using open collector interface with ASI series, it is recommended to set Pr0.05

to 2. —

» This input becomes invalid at such control mode as the velocity control or torque control,
where no position command is required.

» Permissible max. input frequency is 500 kpps at line driver input and 200 kpps at open
collector input.

* You can select up to 6 command pulse input formats with Pr0.06 (Setup of command pulse
rotational direction) and Pr0.07 (Setup of command pulse input mode).
For details, refer to the table next page, "Command pulse input format".

Related page -<%| - P.3-32 “Inputs and outputs on connector X4”

* P.4-8 “Details of parameter”
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

* Input format command pulse

Pr0.06 setup value | Pr0.07 setup value
Command pulse | | (Command pulse Command Signal Positive direction Negative direction
_ rotational input mode pulse format title command command
direction setup setup
° 1t oot
S0’ phase ashase [ [ [HH L
Oor2 difference PULS L P
2-phase pulse SIGN B-phasef-— | e s I
(A + B-phase) ot D o
B-phase advances to Aby 90°.| B-phase delays from A by 90
Positive direction )
0 ] pulsitrain PULS RW
Negative direction| SIGN
pulse train 2 2
ulse train
3 P + PULS 4 15 itot5 §
Signal SIGN = = a4 ]
16 16 [ t6 t6
90° phase ponas :t1 En n: t1E
Oor2 difference PULS P S
2-phase pulse SIGN B-phase—| | _FET1_
(A + B-phase) oo . S .
B-phase delays from A by 90°. | B-phase advances to A by 90°.
Positi\lle direction 3]
trai —
; ; pu Si rain PULS o s :
Negative direction| SIGN 11
pulse train 2 12
ulse train
3 P + PULS 5 it4 15 H
Signal SIGN e I L = =
t6 t6 | t6 t6

+ PULS and SIGN represents the outputs of pulse train in put circuit. Refer to the fig. of P.3-32, "Input Circuit".
+ In case of negative direction pulse train + positive direction pulse train and pulse train + sign, pulse train will

be cap tured at the rising edge.

* In case of 2-phase pulse, pulse train will be captured at each edge.

+ Permissible max. input frequency, and min. necessary time width of command pulse input signal.

Input I/F of PULS/SIGN signal

Permissible max.

Min. necessary time width (us)

input frequency | te t3 t4 ts te
Pulse train interface exclusive to line driver 4 Mpps 0.25 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125
. Line driver interface 500 kpps 2 1 1 1 1 1
Pulse train interface -
Open collector interface 200 kpps 5 25 2.5 25 25 2.5

Related page -<3:| - P.4-8 “Details of Parameter”
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4. Inputs and outputs on connector X4
Input Signal and Pin No.

Control Input

Control signal having the desired function can be applied to any input pin of I/F connector. L~
The logic can be changed.

+ Default assignment

) Defaultt Default Setup
Applicable pasrgt?,?ger Position/ Full-closed control |~ Verocity control Torque control
parameter ():decimal Si | ‘ Logic 1 Si | Logic * Si | Logic !
S on gnal ogic igna ogic igna ogic
i Title of | g1 jnput
il signal P Prago |00828282h| i p otact)  NOT  |b-contact| NOT | b-contact
No. Symbol | SI (8553090)
i Tile of | gJ2 jnput
Pl signal P Praot |0081818TN | oor I contact]  POT  |b-contact| POT | b-contact
No. Symbol | SI2 (8487297)
i Tile of | g3 jnput 9
il signal P Pra.z |0091910AN| /o or ) 1 | acontact| ZEROSPD | b-contact| ZEROSPD | b-contact S
=
i Title of | g4 input .
Pl signal P Pra.o3 |00060608h | oh N acontact) GAIN |a-contact| GAIN | a-contact
i Tle of | gJ5 input
E‘” signal P Pr4.04 00021185(3“ DIVl |a-contact| INTSPD3 |a-contact|  — -
o Symbol | SI5 (4108)
Title of :
- ; SI6 input
i signal P Pr4.05 00030303h SRV-ON | a-contact| SRV-ON | a-contact| SRV-ON | a-contact
i Title of | g7 jnput
Em signal P Pr4.06 OO%%(Igm CL  |a-contact| INTSPD2 | a-contact — —
2 Symbol | SI7 (3847)
i Tile of | 18 input
Pin signal P pra.07 |00040404h| s 1R lacontact| A-CLR |a-contact| A-CLR |a-contact
No. Symbol | SI8 (263172)
Title of :
- ; SI19 input
i signal P Pr4.08 00050505h C-MODE | a-contact| C-MODE | a-contact | C-MODE | a-contact
No. Symbol | SI9 (328965)
i Title of | 5110 input
Em signal P Pr4.09 000??702%88'1 INH |b-contact| INTSPD1 |a-contact — —
2 Symbol | SI10 (3720)
* The function depends on parameter setup. Refer to P.4-37, 4-38.
Refer to the next section “Function assignable to general purpose input”.
*1 Operation of a-contact and b-contact:
a-contact: Input signal disconnected from COM- function disabled (OFF state)
Input signal connected to COM- function enabled (ON state)
b-contact: Input signal disconnected from COM- function enabled (ON state)
Input signal connected to COM function disabled (OFF state)
[—]: No function assigned
Related page---¥| P.3-52
[ B=d * Safety Precautions
Usually, please set drive inhibit input (POT, NOT) and forced alarm input (ESTOP) to
b-contact that is used to stop upon disconnection of cable. When setting the drive inhibit input
to a-contact, verify that the setting will not cause safety problem.
For the same reason as described above, it is recommended to set servo-on input (SRV-ON)
to a-contact.
When setting the input to b-contact, verify that the setting will not cause safety problem.
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4. Inputs and outputs on connector X4
Input Signal and Pin No.

Function allocatable to control input

Title of : Related

signal Servo-ON input control mode

Symbol | SRV-ON |Defau|t assignment| 29 (SI6) I/F circuit P.3-32
+ This signal turns on/off the servo (motor).

Tsiit(']?,glf Positive direction over-travel inhibition input Cmﬁ%ﬂﬁgde

Symbol | POT |Default assignment| 9 (SI2) I/F circuit P.3-32

+ Positive direction over-travel inhibit input.

» The operation with this input turned ON is set up in Pr5.04 “Setup of over-travel inhibit
input”.

« When using this input, set Pr5.04 “Setup of over-travel inhibit input” to a value other than 1
so that the input is OFF when the moving portion of the machine exceeds this signal range
toward positive direction.

Tsiit(',?]gf Negative direction over-travel inhibition input loc i
Symbol | NOT Default assignment| 8 (SI1) I/F circuit P.3-32

+ Negative direction over-travel inhibit input.

+ The operation with this input turned ON is set up in Pr5.04 “Setup of over-travel inhibit
input”.

* When using this function, set Pr5.04 “Setup of over-travel inhibit input” to a value other
than 1 so that the input is OFF when the moving portion of the machine exceeds this signal
range toward negative direction.

Tsiitclﬁ]gf Deviation counter clear input corﬁ?cl)?trﬁgde | ﬂ
Symbol | CL Default assignment| 30 (S17) I/F circuit P.3-32

+ Clears the positional deviation counter.

+ Default setup clears the counter at the rising edge of the clear input, To change the setup,
modify it in the Pr5.17 “Counter clear input mode”.
<Signal width and clear timing>

Pr5.17 CL signal width Deviation clear timing

1 500 ps or more | Continually clear the counter while the deviation counter
2 1 ms or more | clearinputis ON. ™
3 100 ps or more | Only once clear the counter at OFF to ON edge of the
4 1 ms or more | deviation counter clear input signal. ™

*1 Deviation counter clear input ON/OFF = input photocoupler ON/OFF

23 This function can be assigned to only SI7. Allocation of this function to any other pin will
cause an error.

Related page -<3:| - P.4-47, 51 “Details of Parameter”
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

Title of . Related
signal Alarm clear input control mode
Symbol | A-CLR Default assignment| 31 (SI8) I/F circuit P.3-32

+ Clears the alarm condition.

+ This input cannot clear some alarms.

« For details, refer to P.6-2 When in Trouble “Protective function”, P.2-100 “(8) Alarm Display”
and P.7-25 “Display of Battery Alarm”.

When alarm clear input (A-CLR) is kept enabled, all potential alarms and warnings will be
prevented.

Title of s it : Related
signal | Command pulse inhibition input control mode | ﬂ
Symbol | INH |Default assignment| 33 (SI10) I/F circuit P.3-32

+ Ignores the positional command pulse.
+ When using this feature, set Pr5.18 “Invalidation of command pulse inhibition input” to 0.

This function can be assigned to only SI10. Allocation of this function to any other pin will
cause an error.

Title of kil i Related
signal | Control mode switching input control mode

Symbol | C-MODE Default assignment| 32 (S19) I/F circuit P.3-32

+ Selects a control mode.

* This signal is required in all control modes. No setting will cause an error.
* Do not input any command 10 ms before and after changing the control mode.

Title of

signal Electronic gear (division/multiplication) switching input 1 Cor'?tﬁ')?t,ﬁgde |
Symbol | DIV1 |Defau|t assignment| 28 (SI5) I/F circuit P.3-32
Title of | ﬂ

signal | Electronic gear (division/multiplication) switching input 2 G lce
Symbol | DIV2 |Default assignment| — I/F circuit P.3-32

+ Up to 4 numerators can be used for command dividing/multiplying by using DIV1 and DIV2.
<DIV1 and DIV2 vs numerator/denominator of selected command dividing/multiplying process>

DIVA DIV2 Selected command dividing/multiplyir?g process
Numerator Denominator

OFF OFF Pr0.09 Pr0.10

ON OFF Pr5.00 Pr0.10

OFF ON Pr5.01 Pr0.10

ON ON Pr5.02 Pr0.10

Title of

Title of

signal | Damping control switching input 1 conlated |
Symbol | VS-SEL1 |Default assignment| 26 (SI3) I/F circuit P.3-32

signal | Damping control switching input 2 LI
Symbol | VS-SEL2 |Default assignment| — I/F circuit P.3-32

+ Selects applicable frequency for damping control.
Combination of damping control input changeover 1 and 2 (VS-SEL1, VS-SEL2) enables
select of max. 4 options.

Also refer to P.4-23 “Pr2.13 [Damping filter switching selection]”.
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4. Inputs and outputs on connector X4
Input Signal and Pin No.

Title of : ahing i Related
sliqnal Gain switching input control mode
Symbol | GAIN Default assignment| 27 (Sl4) I/F circuit P.3-32
+ Select 1st or 2nd gain.
Title of P : : : Related
signal | Torque limit switching input T
Symbol | TL-SEL Default assignment — I/F circuit P.3-32
+ Select 1st or 2nd torque limit.
Torque limit Torque limit - . . . . .
Pr5.21 switching input switching setup Poig'rveu:';?::itt'on Neg_;ritrlvi::;';c;:lon
(TL-SEL) (Pr5.23, Pr5.24) q q
0 Analog input !
_ _ Pr0.13
2 — — Pr0.13 Pr5.22
OFF _ Pro.13
K ity Valid =~ rrmrmmmmememme e e
ON Pr5.22
4
Analog input ™
5
6 OFF Pr0.13 Pr5.22
ON Pr5.25 Pr5.26

*1 To specify the torque limit value by an analog input, refer to Pr5.21 “Analog torque limit function”.

- Setup of rate of change after torque limit switchover

When applying Pr5.21 “Torque limit selection” = 3, changing rate of torque (slope) after
selecting new torque limit can be changed.

When changing from the 1st torque limit to 2nd torque limit, the changing rate (slope) set at
Pr5.23 “Torque limit selection setup 1” is applied; after changing from the 2nd torque limit
to 1st torque limit, the changing rate (slope) set at Pr5.24 “Torque limit selection setup 2”7 is
applied. The sign of the changing rate is automatically selected by the driver according to the
difference in value between the 1st and 2nd torque limit.

If Pr5.23 “Torque limit selection setup 1” and Pr5.24 “Torque limit selection setup 2” are set to 0,
switchover is instantaneous.

Torque limit selection input
(TL-SEL) - rTTTttTTooTeT T

1st torque limit
(Pr0.13)

2nd torque limit
(Pr5.22y Tt TToo cTTTT

3 When the 1st torque limit (Pr0.13) and 2nd torque limit (Pr5.22) are changed from the front
panel or through communication, the changing rate setup is ignored and the new torque limit
value is immediately and directly applied. That is, changing rate setting is effective only when
the selection is made by using the torque limit select input (TL-SEL).

Related page -3 - P.4-52 “Details of Parameter”
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4. Inputs and outputs on connector X4

Input Signal and Pin No.

Tsiit('q?]glf Selection 1 input of internal command speed Corﬁ%?trﬁgde B |
Symbol | INTSPD1 |Default assignment| 33 (SI10) I/F circuit P.3-32
e ol | selection 2 input of internal command speed conlated n |
Symbol | INTSPD2 |Default assignment| 30 (Sl17) I/F circuit P.3-32
E%?,;’lf Selection 3 input of internal command speed IRl H |
Symbol | INTSPD3 ‘Default assignment‘ 28 (SI5) I/F circuit P.3-32

+ Select one of 8 internal command speeds.

<Relationship between Pr3.00 “Switching between internal and external speed setup”
and internal command speed selection 1-3 and the speed command selected>.

) Selection 1 of ) Selection 2 of ) Selection 3 of Selection of
Pr3.00 | internal command | internal command | internal command speed command
speed (INTSPD1) speed (INTSPD2) speed (INTSPD3)

OFF OFF 1st speed
ON OFF 2nd speed
1 OFF ON No effect 3rd SEeed
ON ON 4th speed
OFF OFF 1st speed
ON OFF 2nd speed
2 OFF ON No effect 3rd speed

Analog speed
ON ON com?na%d

The same as Pr3.00=1 OFF 1st to 4th speed

OFF OFF ON 5th speed
3 ON OFF ON 6th speed
OFF ON ON 7th speed
ON ON ON 8th speed

Internal command speed switching pattern should be so arranged as shown below that single
input signals are selected alternately. If 2 or more input signals are selected simultaneously,
unspecified internal command speed may be advertently selected, whose setting value and
acceleration/deceleration setting will cause unexpected operation.

INTSPD1 open  [com- | 1 INTSPD1 open !COM—l | |
! ‘ : : [ INTSPD2 | open |

INTSPD2 | open Moo L

ah | INTSPD3 | ©pen

: 3rd

Speed ! 2nd ; : Speed

command 1st ' 3 ist command

[r/min] ‘ ‘ ‘ T [r/min]

Example 1) When Pr3.00=1 or 2

Example 2) When Pr3.00=3

Title of : Relat
signal | Speed zero clamp input MRGCLIS N m:
Symbol | ZEROSPD Default assignment| 26 (SI3) I/F circuit P.3-32

+ Set the speed command to 0.

+ When using, set Pr3.15 “Speed zero clamp function selection” to a value other than 0.
Title of : : Relat
signal | Speed command sign input conlated B |
Symbol | VC-SIGN Default assignment — I/F circuit P.3-32

+ Specify the sign of speed command input at velocity control.

Refer to P.4-29 “Pr3.01 Speed command rotational direction selection”
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4. Inputs and outputs on connector X4
Input Signal and Pin No.

Title of : : Related
signsl | Torque command sign input control o de |
Symbol | TC-SIGN Default assignment — I/F circuit P.3-32
+ Specify the sign of torque command input at torque control.
ON Negative direction
OFF Positive direction
Refer to P.4-33 “Pr3.18 Torque command direction selection”
Title of : Related
signal Forced alarm input control mode
Symbol | E-STOP Default assignment — I/F circuit P.3-32
+ Generates Err87.0 “Forced alarm input error”.
Eité?,glf Inertia ratio switching input cor?t%?trﬁgde
Symbol | J-SEL Default assignment — I/F circuit P.3-32

+ Selects 1st inertia ratio or 2nd inertia ratio according to the inertia ratio select input (J-SEL).

Inertia ratio switching
input (J-SEL)

Applicable inertia ratio

OFF

1st Inertia ratio (Pr0.04)

ON

2nd Inertia ratio (Pr6.12)

Refer to P.4-57 “Pr6.10 Function expansion setup”

Only for position control type is not provided with analog input.
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4. Inputs and outputs on connector X4
Input Signal and Pin No.

Input Signals (Analog Command)

En -giité%gr Al input Correspondence function —
) Symbol | AN SPR, TRQR, SPL

m Eféﬁgf Al2 input Correspondence function

No. Symbol | Al2 TRQR, P-ATL

En 'giité%gr AI3 input Correspondence function

No. Symbol | Al3 N-ATL

Function allocatable to Input Signals (Analog Command)

8
Ts'itc'ﬁ,&f Positive direction Torque limit input Cor'?t%?trﬁgde ??:
Symbol | P-ATL I/F circuit P.3-33 S
‘gi%%glf Negative direction Torque limit input MRSl
Symbol | N-ATL I/F circuit P.3-33 T
+ Specify the torque limit for each direction value by the analog voltage.
Positive direction | Negative direction e . . . . .
Pr5.21 Torque limit input | Torque limit input Po.srgLvig'{ii::it:on Neg.%?"ﬁ:“;‘::'on
(P-ATL) (N-ATL) q q

0 OVto10V -10VtoOV P-ATL N-ATL

]

2 — Set up through parameter. L

3

4 OVtoi0V OVtoi0V P-ATL N-ATL

5 OVto10V No effect P-ATL

6 — Setup by parameter !

*1  When specifying the torque limit value through the parameter, refer to P.4-52 “Torque limit
select function”

Only for position control type is not provided with analog input.




4. Inputs and outputs on connector X4

Input Signal and Pin No.

Title of : Related
signal Speed command input control mode H |
Symbol | SPR I/F circuit P.3-33
+ Input the speed command in the form of analog voltage.
+ The table below shows relationship between the combination of Pr3.00 “Switching between
internal and external speed setup”, Pr3.01 “Speed command direction selection”, Pr3.03
“Speed command input inversion”, analog speed command (SPR) of I/F connector and speed
command sign selection (VC-SIGN) and the motor rotational direction; and the conversion
graph of analog speed command input voltage to the speed command.
. Speed command Motor
Pr3.00 Pr3.01 Pr3.03 Speed cc(:gpn;?nd i sign selection rotational
(VC-SIGN) direction
Positive
. +Voltage (0 V to 10 V) No effect direction
Negative
. -Voltage (-10 Vto 0 V) No effect direction
Negative
0 1 +Voltage (0 V to 10 V) No effect direction
Positive
2)* - -
(2) Voltage (-10 Vto 0 V) No effect direction
+Voltage (0 V to 10 V) OFF Positive
—Voltage (-10Vto 0 V) direction
1 No effect -
+Voltage (0 Vto 10 V) ON Negative
—Voltage (-10 Vto 0 V) direction
* When internal command speed select 1 and 2 are ON.
Title of : Related
signal Torque command input e T el |
Symbol | TRQR I/F circuit P.3-33
* Input the torque command in the form of analog voltage.
When Pr3.17 “Torque command selection” = 0, pin No.14
When Pr3.17 “Torque command selection” = 1, pin No.16
. Torque command Motor
Pr3.17 Pr3.18 Pr3.20 A ?ggg%nd L2 sign selection rotational
(TC-SIGN) direction
Positive
o +Voltage (0 V to 10 V) No effect direction
Negative
. —-Voltage (-10 Vto 0 V) No effect direction
Negative
. 1 +Voltage (0 V to 10 V) No effect direction
Positive
—Voltage (-10 Vto 0 V) No effect direction
+Voltage (0 Vto 10 V) OFF Positive
—Voltage (-10 Vto 0 V) direction
1 No effect -
+Voltage (0 Vto 10 V) ON Negative
—Voltage (-10 Vto 0 V) direction
Title of P Related
signal Speed limit input control mode |
Symbol | SPL I/F circuit P.3-33

+ When setting Pr3.17 “Torque command selection” to 1, input the speed limit value in the form

of analog voltage.

Only for position control type is not provided with analog input.
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3 4. Inputs and outputs on connector X4
Connection Output Signal and Pin No.

Output Signals (Common) and Their Functions

Control output signal of desired function can be assigned to I/F connector. Logic of the output ———
pin cannot be changed.

Default Default Setup
Applicable | Parameter | position/ Full- .
parameter | )s%t(teg% o closed control Verocity control | Torque control
notation Signal Signal Signal
Title of SO1
; output
Pin signal P 00030303h
No. Svmbol Pin No.10: SO1— Pr4.10 (197379) BRK-OFF BRK-OFF BRK-OFF
y Pin No.11: SO1+
Title of
: 2 output
Pin signal_| SO P 00020202h
No. Svmbol Pin No.34: SO2— Pr4.11 (131586) S-RDY S-RDY S-RDY
y Pin No.35: SO2+
Title of g
: utput
bin signal | SO3 outp 00010101h 2
No. Svmbol Pin No.36: SO3— Pr4.12 (65793) ALM ALM ALM %
! Pin No.37: SO3+ 3
Title of
: 4 output
o signal_| SO4 outpu 00050504h _
No. Svmbol Pin No.38: SO4— Pr4.13 (328964) INP AT-SPEED | AT-SPEED
y Pin No.39: SO4+
Title of 305
i ; output
,'\3"” signal i Pr4.14 004?707017h ZsP ZSP ZsP
2 Symbol | SO5 (460551)
Title of SOG
i ; output
,'\3]'” signal P pra.15 | 00060606h TLC TLC TLC
0. Symbol | SO6 (394758)
+ The function is changed by the setting of parameter. For details, refer to P.4-39. —
See “Functions assignable to control output” as shown below.
[—]: No function assigned
Related page---3-] P.3-54

Function allocatable to control input

Title of Related "
sliqnal Servo-Alarm output control mode
Symbol | ALM |Defau|t assignment| 36, 37 (SO3) | I/F circuit P.3-34
+ This signal shows that the driver is in alarm status..
» Output transistor turns ON when the driver is at normal status, and turns OFF at alarm status.
Title of Related
signal Servo-Ready output control mode
Symbol | S-RDY Default assignment| 34, 35 (S02) | [I/F circuit P.3-34 —
+ This signal shows that the driver is ready to be activated.
» Output transistor turns ON when both control and main power are ON but not at alarm status.




4. Inputs and outputs on connector X4

Output Signal and Pin No.

Ts-i%?]glf External brake release signal A
Symbol | BRK-OFF Default assignment| 10, 11 (SO1) | VF circuit P.3-34
+ Feeds out the timing signal which activates the holding brake of the motor.
+ Turns the output transistor ON at the release timing of the holding brake.
Title of - Related
signal Positioning complete ST TEEE |
Symbol | INP |Default assignment| 38, 39 (SO4) | I/F circuit P.3-34
Title of T Related
sliq?]gl Positioning complete 2 ool reode | ﬂ
Symbol | INP2 |Default assignment| — I/F circuit P.3-34
+ Outputs the positioning complete signal/positioning complete signal 2.
+ Turns ON the output transistor upon completion of positioning.
Title of . Relat
signal | Speed arrival output I T m:
Symbol | AT-SPEED Default assignment| 38, 39 (SO4)| IFF circuit P.3-34
+ Outputs thespeed arrival signal.
+ Turns ON the output transistor upon arrive of speed.
e ol | Torque in-limit signal output il
Symbol | TLC Default assignment| 40 (S06) I/F circuit P.3-34
+ Outputs thetorque in-limit signal.
« Turns ON the output transistor upon limit of torque.
Tsi%‘?]glf Zero-speed detection output signal corﬁ%?trﬁgde
Symbol | ZSP Default assignment| 12 (SO5) I/F circuit P.3-34
+ Outputs the zero-speed detection signal.
+ Turns ON the output transistor upon detection of Zero-speed.
e ol | Speed coincidence output conlated m:
Symbol | V-COIN Default assignment — I/F circuit P.3-34
+ Outputs the speed coincidence signal.
« Turns ON the output transistor upon coincidence of speed.
Title of Related
sliqnal Alarm output 1 control mode
Symbol | WARN1 Default assignment — I/F circuit P.3-34
+ Outputs the warning output signal set to Pr4.40 “Warning output select 1”.
+ Turns ON the output transistor upon occurrence of warning condition.
Title of Related
signal Alarm output 2 control mode
Symbol | WARN2 Default assignment — I/F circuit P.3-34

+ Outputs the warning output signal set to Pr4.41 “Warning output select 2.

+ Turns ON the output transistor upon occurrence of warning condition.
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4. Inputs and outputs on connector X4

Output Signal and Pin No.

+ Selection of alarm 1 output and 2 output

Pra.40/ | Pr6.38

Alarm Alarm Content Pr6.27 *1 ., | Corresponding

No. Pr4.41 2| pijt =3

A0 | Overload protection Load factor is 85 % or more the protection level. O 1 bit7

A1 Over-regeneration Regent_eratlve load factor is 85 % or more the O 5 bits
alarm protection level.

A2 | Battery alarm Battery voltage is 3.2 V or lower. F'.Xed _at ho 3 bit0

time limit.

A3 | Fan alarm Fan has stopped for 1 sec.™ O 4 bit6
Encoder The number of successive encoder communication .

A4 - o O 5 bit4
communication alarm | errors exceeds the specified value.

A5 Elr;c;‘%der overheat The encoder detects overheat alarm. O 6 bit3

A6 glzcr::]ljlatlon detection Oscillation or vibration is detected. O 7 bit9
Lifetime detection The life expectancy of capacity or fan becomes Fixed at no .

A7 g - . o 8 bit2
alarm shorter than the specified time. time limit.

A8 Z);tfnrqnal scale error The feedback scale detects the alarm. O 9 bit8
External scale The number of successive feedback scale .

A9 o - e O 10 bit10
communication alarm | communication errors exceeds the specified value.

*1  The “circle” means that a time in the range 1 s to 10 s or no time limit can be selected through
Pr6.27 “Warning latching time”. Note that the battery warning and the end of life warning have no
time limit.

*2  Select the warning output signal 1 (WARNT1) or warning output signal 2 (WARN2) through Pr4.40
“Warning output select 1” or Pr4.41 “Warning output select 2”. When the set value is 0, all warnings
are ORed before being output. Do not set to any value other than those specified in the table above.

*3 A warning detection can be masked by Pr6.38 “Warning mask setup” Corresponding bits are shown
in the table. Warning is masked with bit = 1.

*4  The upper fan on the H-frame driver stops during servo OFF to save energy. This is normal and no fan
alarm is displayed.

Title of e Related

el Positional command ON/OFF output e o | ﬂ

Symbol | P-CMD Default assignment — I/F circuit P.3-34

+ Turns on output transistor with positional command applied.

Title of P TT Related

signal Speed in-limit output control mode |

Symbol | V-LIMIT Default assignment — I/F circuit P.3-34

+ Turns on output transistor when the speed is limited by torque controlling function.

Title of : Related

signal Alarm attribute output sl e

Symbol | ALM-ATB Default assignment — I/F circuit P.3-34

+ Turns on output transistor when an alarm that can be cleared generates.

Title of Related

signal Speed command ON/OFF output control mode H |

Symbol | V-CMD Default assignment — I/F circuit P.3-34

« Turns on output transistor when the speed command is applied while the speed is controlled.
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4. Inputs and outputs on connector X4
Output Signal and Pin No.

Only available on A5II series.

Title of Related
signal | Servo on status output T e
Symbol | SRV-ST |Default assignment| I/F circuit

P.3-34

+ Turns on output transistor when servo is on.

Output Signals (Pulse Train) and Their Functions

Pin
No.

Pin [IRCL)
No. [ Te]

Pin
No.

e ol | A-phase output LM P S T F
Symbol E:: Egi; gzt I/F circuit P.3-34
Snal | B-phase output MirON P S T F
Symbol :Z:: mg:z 8gt I/F circuit ||PO1| P.3-34
Tinal | Z-phase output MEE P s T F |
Symbol :Z:: Eg;i gét V/F circuit P.3-34

* Feeds out the divided encoder signal or feedback scale signal (A, B, Z-phase) in differential.

(equivalent to RS422)

+ Ground for line driver of output circuit is connected to signal ground (GND) and is not insulated.
» Max. output frequency is 4Mpps (after quadrupled)

Pin
No.

Title of Related
signal Z-phase output control mode
Symbol | CZ I/F circuit

P.3-35

+ Open collector output of Z-phase signal

+ The emitter side of the transistor of the output circuit is connected to the signal ground (GND)

and is not insulated.

* When using the CZ signal, isolate it from external noise.
* Note that the logic of Z phase open collector output (CZ) is a reversal of the line driver

output (OZ) logic.

* When the output source is the encoder

is multiple of 4, Z-phase will be fed out synchronizing
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. _ Pr0.11
If the encoder resolution x Pr5.03
with A-phase. In other case, the Z-phase width will be equal to the encoder resolution, and

will not synchronize with A-phase because of narrower width than that of A-phase.

+ In case of the 5-wire, 20-bit incremental encoder, the signal sequence might not follow the
above fig. until the first Z-phase is fed out. When you use the pulse output as the control
signal, rotate the motor one revolution or more to make sure that the Z-phase is fed out at

when the encoder resolution x

multiple of 4,

A ]

B L]

.
[

z

synchronized

PrOA1 .
Pr5.03 °

when the encoder resolution x
not multiple of 4,

A ]

[ L]

l

PrOA1 .
Pr5.03 °

.
[

not-synchronized

least once before using.




4. Inputs and outputs on connector X4
Output Signal and Pin No.

Output Signals (Analog) and Their Functions

Title of ; Related
Pin signal Torque monitor output control mode
N, Symbol | IM /F circuit P.3-35

+ Definition of the output signal varies with the output of Pr4.18 (analog monitor 2 type).
+ The output signal is identical to the analog monitor 2 on the front monitor.
» For output setting, refer to P.4-40 “Details of parameter”

Title of : Related
Pin signal Speed monitor output control mode
e Symbol | SP VF circuit P.3-35

+ Definition of the output signal varies with the output of Pr4.16 (analog monitor 1 type).
» The output signal is identical to the analog monitor 1 on the front monitor.
+ For output setting, refer to P.4-40 “Details of parameter”

I
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Output Signals (Others) and Their Functions

Pin
No.

Title of
signal

Signal ground

Related
control mode

Symbol

GND

I/F circuit

|

« This output is insulated from the control signal power (COM-) inside of the driver.

Title of Related
Pin signal Frame ground control mode

No. Symbol | FG I/F circuit

+ Signal ground

I

« This output is connected to the earth terminal inside of the driver.
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5. IF Monitor Settings

Connection How to Assign Various I/O Functions to the I/F
Control Input Settings
Title of signal Connector X4 | o er No. These parameters shall be set by using
Pin No. hexadecimal numbers. Setting shall be made for
SI1 input selection 8 Pr4.00 .
SI2 input selection 9 Pra 01 each control mode as shown in examples below.
SI3 input selection 26 Pr4.02 00 ————aA A h: Position/Full-closed control
Sl4 input selection 27 Pr4.03 00 —— * %k —— h: Speed control
SI5 input selection 28 Pr4.04 00 l———— h: Torque control
SI6 input selection 29 Pra.05 Set an appropriate function number in place of
SI7 input selection 30 Pr4.06 )
SI8 input selection 31 Pr4.07 “HM”, “*x*”and“ AA” Forthe function
SI9 input selection 32 Pr4.08 number, see the table on the below.
SI10 input selection 33 Pr4.09
. Setup value
Title Symbol a-contact b-contact
Invalid — 00h Do not setup.
Positive direction over-travel inhibition input POT 01h 81h
Negative direction over-travel inhibition input NOT 02h 82h
Servo-ON input ! SRV-ON 03h 83h
Alarm clear input A-CLR 04h Do not setup.
Control mode switching input " C-MODE 05h 85h
Gain switching input GAIN 06h 86h
Deviation counter clear input CL 07h Do not setup.
Command pulse inhibition input ™ INH 08h 88h
Torque limit switching input TL-SEL 09h 89h
Damping control switching input 1 VS-SEL1 0Ah 8Ah
Damping control switching input 2 VS-SEL2 0Bh 8Bh
Electronic gear switching input 1 DIV1 0Ch 8Ch
Electronic gear switching input 2 DIV2 0Dh 8Dh
Selection 1 input of internal command speed INTSPD1 OEh 8Eh
Selection 2 input of internal command speed INTSPD2 OFh 8Fh
Selection 3 input of internal command speed INTSPD3 10h 90h
Speed zero clamp input ZEROSPD 11h 91h
Speed command sign input VC-SIGN 12h 92h
Torque command sign input TC-SIGN 13h 93h
Forced alarm input E-STOP 14h 94h
Inertia ratio switching input J-SEL 15h 95h

(e.g. 1) Parameter setting
00 82 82 82 h (Hexadecimal numbers)
- Position/ Full-closed Control (Negative direction over-travel inhibition input; b-contact)
Velocity Control (Negative direction over-travel inhibition input; b-contact)
Torque Control (Negative direction over-travel inhibition input; b-contact)
Convert to a decimal number
8553090 < Enter this value to the relevant parameter.

(e.g. 2) Parameter setting
OO0 WM =+ aah (Hexadecimal numbers)
Position/ Full-closed Control (Damping control switching input 1; a-contact)
Velocity Control (Speed zero clamp input; b-contact)
Torque Control (Speed zero clamp input; b-contact)
Convert to a decimal number
[ |<—Enter this value to the relevant parameter.

3-52



I 5. IF Monitor Settings

How to Assign Various I/O Functions to the I/F

o R R R R R ) The front panel display is in decimal (six digits).
For setting functions and parameters, hexadecimal and —

@ decimal numbers should be used respectively.

‘ The expression of “O0 M = aa h” indicates that the number
is hexadecimal.

S

The SI1 input (connector X4, pin No. 8) means that the negative direction over-travel
inhibition input is set to b-contact as a factory default.

For using the device in the position or full-closed control mode, the negative direction
over-travel inhibition input is set to b-contact by setting “8” and “2” in the seventh and eighth
digits from the left respectively. The settings in the first to sixth digits from the left do not
matter.

For the hexadecimal value “00000082h” or simply “82h”, enter “130” (decimal) to the
parameter Pr4.00.

To make multiple settings, enter the function number in the first eight digits from the left and
then enter a parameter in a decimal number after converting it from a hexadecimal number.
An example of this is shown in example 1 (the case on the left side). —
Similarly, the SI3 input (connector X4, pin No. 26) has a function of damping control switching
input 1 as a default when used in the position control mode.

Also, if the speed control is used, it is set to the function of speed zero clamp input.
Therefore, in order to set it to the damping control switching input in the position control
mode, enter the value of “10” (decimal) in the parameter Pr4.02 meaning the hexadecimal
number “0Ah”, or “Ah”.

To change the speed zero clamp of pin No. 26 from b-contact to a-contact in the speed
control mode, enter the decimal number of “4352” in the parameter Pr4.02 meaning the T
hexadecimal number of “00001100h”, or “1100h”.

o
=]
=]
3
[
o
=
o
=]

« Do not setup to a value other than that specified in the table.
* Do not assign specific function to 2 or more signals. Duplicated assignment will cause
Err33.0 I/F input multiple assignment error 1 or Err33.1 I/F input multiple assignment error 2.

*1 Servo-on input signal (SRV-ON) must be used to enable servo-on.
*2 When using control mode switching input (C-MODE), set the signal to all control modes.

If the signal is set to only 1 or 2 control modes, Err33.2 I/F input function number error 1

or Err33.3 I/F input function number error 2 will be generated.

+ The control input pin set to invalid state does not affect any operation.

« Function (servo-on input, alarm clear, etc.) to be used in multiple control modes
must be assigned to the same pin with correct logical arrangement. Incorrect setting
will cause Err33.0 I/F input multiple assignment error 1 or Err33.1 I/F input multiple
assignment error 2.

*3 Deviation counter clear input (CL) can be assigned only to SI7 input. Wrong assignment L
will cause Err33.6 Counter clear assignment error.

*4 Command pulse inhibit input (INH) can be assigned only to SI10 input. Wrong
assignment will cause Err33.7 Command pulse input inhibit input.

« Input circuit, refer to P.3-32 and function, refer to P.3-39 to P.3-44.
Related page -+ P.4-37 to P.4-39
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l 5. IF Monitor Settings

How to Assign Various I/O Functions to the I/F

Control Output Settings

- . Connector X4 Setup -

Title of signal Pin No. Parameter No. e Title Symbol
SO1 output 10, 11 Pr4.10 00h Invalid -
SO2 output 34, 35 Pr4.11 01lh | Servo alarm output ALM
SO3 output 36, 37 Pr4.12 02h | Servo-Ready output S-RDY
SO4 output 38, 39 Pr4.13 03h | External brake release signal BRK-OFF
SOS5 output 12 Pr4.14 04h | Positioning complete output INP
SO6 output 40 Pra.15 05h | At-speed output AT-SPEED

. 06h | Torque in-limit signal output TLC
These parameters shall be set by using 07h Zero-speed detection output signal ZSP
hexadecimal numbers. Setting shall be made for | 08h | Speed coincidence output V-COIN
each control mode as shown in examples below. | 09h | Alarm output 1 WARN1

00 ————AA h: Position/Full-closed control | 0Ah | Alarm output 2 WARN2

00 —— % % —— h: Speed control ch;: lzos!?onfal commalmtd (;N/OFF output PI-I\(IJ|2/I2D

. ositioning complete
00 MM———— h: Torque control 0Dh | Speed in-limit output V-LIMIT
Set an appropriate function number in place of OEh | Alarm attribute output ALM-ATB
“HME", “**”and“aA” For the function OFh | Speed command ON/OFF output V-CMD
number, see the table on the r|ght “fgr_] Servo on status output SRV-ST

(e.g. 1) Parameter setting = : Only available on A5I series.

00 03 03 03 h (Hexadecimal numbers)
Position/ Full-closed Control (External brake release signal)
Velocity Control (External brake release signal)
Torque Control (External brake release signal)
Convert to a decimal number
197379 -<—Enter this value to the relevant parameter.

(e.g. 2) Parameter setting
00 05 05 04 h (Hexadecimal numbers)
Position/ Full-closed Control (Positioning complete)
Velocity Control (Speed arrival output)
Torque Control (Speed zero clamp input; b-contact)
Convert to a decimal number
328964 <— Enter this value to the relevant parameter.

+ Same function can be assigned to 2 or more output signals.
+ Control output pin set to invalid always has the output transistor turned OFF.
+ Do not change the setup value shown in the table.

*1 Note that the setup values are displayed in decimal on the front panel.

+ Output circuit, refer to P.3-34, 35 and function, refer to P.3-47 to P.3-50.

Related page -~ P.4-39
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4. Setup

5. Details of parameter L
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[Class 0] BasiC SEHNG ....c.eeviiiiiiiiiiiiiiie e 4-4
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[Class 4] I/F monitor SEHING ......ccoccuiiiiieiiiiiee e 4-37
[Class 5] Enhancing setting ..........ccccoiiiiiiiiie e 4-47 I
[Class 6] Special SEHNG ....ccccoeiiriririiire it 4-56 .
2.Trial Run (JOG run)
Inspection Before Trial RUN ........cooiiiiiiiiiiic e 4-66
Trial Run by Connecting the Connector X4 ...........ccccceviieiieiieeniceieen 4-67
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1. Details of parameter

Setup

List of Parameters

+ A parameter is designated as follows:

Pr0.00
Class

Parameter No.

+ Definition of symbols under “Related mode” -
P: position control, S: velocity control,
T: torque control, F: full closed control

Parametr No.,

Title

Class| No.

Related Control Mode | petail

page

Rotational direction setup

Control mode setup

4-4

Real-time | setup

4-5

auto-gain

tuning stiffness

Selection of machine

4-6

Inertia ratio

O] O |O|O0|0O|w»
O] O |O]O|Of+

4-7

input selection

Command

pulse otational direction

setup

input mode setup

4-8

O|O0]O|O] O |O]O|O|m

Command pulse counts
per one motor revolution

1st numerator of electronic gear

4-9

Denominator of electronic gear

Bumas aiseg [0 sse|9]

revolution

Output pulse counts per one motor

4-10

Reversal of pulse output logic

1st torque limit

O|0| O
O|0| O

Position deviation excess setup

4-12

Absolute encoder setup

External regenerative resistor

setup

resistor selection

Load factor of external regenerative

413

O |O]O|O]O|0] O |O|O] O |O|0|O0|O] O |O|O|O|w
[

O |O]O|O]O|O| O |00

O |00
O |00

gain of position loop

gain of velocity loop

1st integration

time constant of velocity loop

filter of speed detection

time constant of torque filter

O|0] O |O
O|0] O |O

gain of position loop

gain of velocity loop

2nd integration

time constant of velocity loop

filter of speed detection

4-15

time constant of torque filter

O|0] O |O
O|0] O |O

gain

Velocity f f
elocity feed forward filter

gain

Torque feed forward

filter

2nd gain setup

0|00

mode

Position delay time

control

wsuisnipe uien [| ssejo]

level

switching
hysteresis

Position gain switching time

O|O|O|O]O|O|O|0|0|0|0|0] O |O|O]O|O0] O |O]O
O|O|O|O]O|O|O|0|0|0|0|0] O |O|O]O|0] O |O]O

mode

Velocity  [yejay time

control
level

4-19

switching
hysteresis

O]0|0|0

mode

Torque  yejay time

control

switching | 1eve!

hysteresis

O
o 4-20
O
O

Parametr No. Title Related Control Mode | petail
Class| No. P|S|T|F |page
Adaptive filter mode setup O|0|—]0
frequency O]0|0]0O
1st notch | width selection O|O0|0]0O|4-21
depth selection O|0|0]0
frequency O|0|0]0
2nd notch | width selection O|O0|0]0O
depth selection O|0|0]0
frequency O|0|0]0
—_ 3rd notch | width selection O]0|0|0]4-22
g depth selection O|0|0]0
3 frequency O|0|0|0
) 4th notch | width selection O]O|0O]O
g depth selection O|0|0]0 423
_g Selection of damping filter switching |O|—|—|O
g‘ 1st frequency O|—|—]0
° damping | filter setup O|—|—|0
g 2nd frequency O|—|—]0
° damping | filter setup O[—|—1]0
= 4-24
3rd frequency O|—|—1]0
damping | filter setup O|—|—|0
4th frequency O|—|—10
damping | filter setup Ol—|—19
Positional command smoothing filter |O|—|—|O|4-25
@g:sctzo%dn?; rf:(ljter time constant | ~| ~|_| | 406
Positional command FIR filter O|—|—|0|4-27
X5 FIR filter time constant for command| O | O |—| O |4-28
Speed setup, Internal/External switching| —| O | —| — 499
rotational direction selection| — | O | —| —
(?g;?'r?and input gain —|O|0|— 4-30
reversal input —|O|—|—
1st —|O|—|—
2nd —O|—|—
3rd —|O|—|—
Speed | 4th ol 0 e
) setup 5th —|O|—|—
7 6th o=+
@« 7th —|O|—|—
s 8th —|O|—|—
o ) acceleration —|O|—|—
0, Time setup -
= deceleration —|O|—|—
3 Sigmoid acceleration/ deceleration o -
g time setup -
a Speed function selection —10|0|—
o zero-clamp | level —10|0|—
T selection —|—|O|—
(7] . . .
§ Torque direction selection —|—|O|— 433
] command |input gain —|—19|=
9 input reversal —|—|0|—
2 Speed limit |1 —|—10|—
=3 value 2 —|—10|—|4-34
selection —|—[—10
numerator of division —|—|—10
External denominator of division | —|—|—|O
scale reversal of direction —|—|—|0O|4-35
Zphase disconnection | _| | |
detection disable
Hybrid excess setup —|—|—10 4
o -36
deviation | clear setup —|—1—19

+ Only for position control type is not provided with X2 (Communication connector), X3 (Safety
function connector), X5 (External scale connector) and analog input.
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1. Details of parameter
List of Parameters
Parametr No. Title Related Control Mode | Detail Parametr No. Title Related Control Mode | Detail
Class| No. P|S|T|F |page Class| No. P|S|T|F |page
St (Pin No.8) O]0|0|0O]4-37 16 | Alarm clear input setup 00|00
SI2 (Pin No.9) O]0|0]0O 17 | Counter clear input mode O|—|—]0 451 —
SI3 (Pin No.26) O|0]0|O 18 | Command pulse | Invalidation O|l——1©
Sl4 (Pin No.27) o|ololo 19 | inhibit input reading setup O|—|—|0
Input SI5 (Pin No.28) O|0|0|0O 20 | Position setup unit select O|—|—10
selection | SI6 (Pin No.29) O|0|0|0]4-38 21 | Selection of torque limit O|0]|—=]|0O] 452
SI7 (Pin No.30) olololO 7 22 | 2nd torque limit O|0|—10
SI8 (Pin No.31) Olo]0]0 23 | Torque limit switching 1 o010
SI9 (Pin No.32) O|0|0]0O 24 | setup 2 O|0|—]0O
SI10 (Pin No.33) olololo 25 | External | positive direction torque limit | O| O |—| O | 4-53
SO1 (Pin No.10, 11) olololo 26 | input negative direction torque limit O |O|—| O
SO2 (Pin No.34, 35) olololo = 27 | Input gain of analog torque limit O]10|—10 —
Output S03 (Pin N0.36, 37) olololo 439 : 28 | LED initial status O|0|0]0
selection | S04 (Pin No.38, 39) ololo]o 29 |RS232 |, d rate setup OJO10|0| 454
SO5 (Pin No.12) olololo ~Jl 30 | RS485 O|0|0]0
S06 (Pin No.40) olololo 31 | Axis address o000
Analog monitor 1 type olololo gg gﬁlrzz:aend pulse_lnput maxmgm setup | O O -
'<_'_1 output gain olololo generatlvle output limit setup |O|O|O|O|4-55
§ Analod moitor type olo010] 440 34 | For manufacturer's use
e g output gain oloolo 35 | Front panel lock setup O|0|0O]O
E Type of digital monitor O|0|0|0 00 | Analog torque feed forward olol—lo
3 Analog monitor output setup 00|00 conversion gain
5. Analog inbut 1 offset setup O|0]O|O 02 Velocit.y deviation excess setup Ol—=|—|— 456
g (P"‘I";‘)Og Inpu filter olololo 04 | JOG trial run command speed olololo
g overvoltage setup |O|O|O|O|, 05 | 5osition 3rd gain valid time Ol—|—19
g Anslog input 2 offset setup olololo 06 sc_a.lle factor O|—|—]0
Q@ (AI2) filter olololo 07 Torq.Lfe co.mmz?nd additional value O]10|—10
overvoltage setup |O|O|O|O 08 | Positive direction | torque ] O|—|—|0
compensation 4-57
Analog input 3 offset setup O|0|0]O 09 | Negative direction | yajue O|—|—|0o
filter O|0]0]0O - -
(AI3) 10 | Function expansion setup 010|010
overvoltage setup |O|0|O|O 11 | Current response setup 010|010
Positioning complete | range O]=|=]0]4-43 13 | 2nd Inertia ratio oloo|o
(In-position) outputsetup |O|—|—|O 14 | Emergency stop time at alarm O|0|0O]O
INP hold time O|—|—10 15 | 2nd over-speed level setup ololojo|*®®
Zero-speed O|010|01, 44 17 | Front panel parameter writing selection| O|O|O|O
Speed coincidence range —|0|0|— =3 18 | Power-up wait time olololo
At-speed (Speed arrival) —|90]— Tl 19 | Encoder Z phase setup —|—|o
Mechanical | at stalling setup O|0]0]O|4-45 4l 20 | Z-phase setup of external scale —|=|-[©
brake action | at running setup 0900 PR 21 | Serial absolute external scale Z phase setup| —| —|—|O| , -
Mechanical brake action at running setup| O | O |O | O -‘é’ . A, B phase external scale pulse _I_l_lo
Selection of 1 O10|0]0 g. output method selection
alarm output |2 O|O|O]0O|4-46 o 23 | Disturbance torque compensating gain |O |O | —|— r
2nd Positioning complete (In-position) | - o ‘E"._... 24 | Disturbance observer filter O|0|—|—
range 2 27 | Alarm latch time selection O|O|0O]0O]4-60
2nd ol—_—To 31 | Real time estimation speed |O|O|O|O
. 32 | auto tuning custom setup O|O0]0O|0O|4-61
3rd | numerator of electronic gear O|—|—]0 ——— -
4th oo 34 | Hybrid vibration gain —1—1—1© 462
- — 4-47 35 | suppression filter —_=1=]o
? Denomlnato.r oI.' p.)u.lse output division |O|O|O|O 37 | Oscillation detection level olololo
@ Over-travel inhibit input s.etu.p. O|0]0|0 38 | Alarm mask setup oloolo
a Sequence at over-travel inhibit O|0|0]0 39 | For manufacturer's use
m Sequence at Servo-Off O|0|0]0 448 41 | XA Anti-vibration depth 1 @) O 4-63 —
z main power sequence o000 42 | XA Two-stage torque filter time constant| O | O[O | O
3 OFF LV trip selection 00|00 43 | = Two-stage torque filter attenuation term| O | O | O | O
2 detection time 0]0|0|0O]4-49 47 | I Function expansion setup 2 O]0|0|0
@ Sequence at alarm O|0|0]0 48 |34 Adjust filter 0|0 464
%’r. Torque setup for emergency stop O|0|0]0 49 | XS54 Adjust/Torque command attenuation term | O
Q Over-load level setup Olo|0|0 50 | B Viscous friction compensation gain| O
Over-speed level setup Ol0|00]4-50 51 | IEXEd Immediate cessation completion wait time | O |O | O | O 465
Motor working range setup ol—|—=]o 57 | IS Torque saturation anomaly detection time | O | O O
V/F reading filter Slielieli® =4 : Only available on A5 series.
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1. Details of parameter

Setup [Class 0] Basic setting
Default: [ ]
. o Range Unit Default | Related
k
I Pr0.00 Rotational direction setup 0o 1 — » P\S T\F

Setup the relationship between the direction of command and direction of motor rotation.

0: Motor turns CW in response to positive direction command (CW when viewed from load
side shaft end)

1: Motor turns CCW in response to positive direction command (CCW when viewed from load
side shaft end)

Positive direction
(CCW)

Default (Cw)
Setup . . Motor rotational Positive direction | Negative direction
Vel | SO Gl TR direction drive inhibit input | drive inhibit input
0 Positive direction Ccw Valid —
Negative direction CCW — Valid
[] Positive direction CCw Valid —
Negative direction Ccw — Valid
Range Unit Default Ac
Pr0.01 * | Control mode setu coplre, mode
I P 0t06 — 0 Ps|T[F

You can set up the control mode to be used.

Setup Content *1)  When you set up the combination mode of 3,
value | 1st mode 2st mode 4 or 5, you can select either the 1st or the 2nd
[0] Position — with control mode switching input (C-MODE).

1 Velocity — When C-MODE is open, the 1st mode will be
2 Torque — selected.

3 Position Velocity When C-MODE is shorted, the 2nd mode will
4+ Position Torque be selected.

51 Velocity Torque Don't enter commands 10 ms before/after
6 Full-closed — switching.

C-MODE open . close | open
| |

Two-degree-of-freedom control can st — | ) 2nd ’ | st

be selected with Pr6.47. ' _,|_|
(_

For details, refer to Pr6.47 (P.4-64). 10 ms or longer 10 ms o longer

The waveform above shows when logical
setting of C-MODE input is a-contact. When
b-contact is used, open and short is reversed.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

+ Only for position control type is not provided with X2 (Communication connector), X3 (Safety
function connector), X5 (External scale connector) and analog input.

Related page --#| - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Range Unit Default e

Pr0.02 Real-time auto-gain tuning setu Lontre; mede

I g g setup 0to6 - 1 PIS|TIF

(continued)

You can set up the action mode of the real-time auto-gain tuning.

compensation 3

?gﬁ:g Mode Varying degree of load inertia in motion

0 Invalid Real-time auto-gain tuning function is disabled.

1] Standard Ba_sic modg. Do not use unbalanced load, friction compensation or
gain switching.
Main application is positioning. It is recommended to use this mode

2 Positioning on equipment without unbalanced horizontal axis, ball screw driving
equipment with low friction, etc.
With additional features to the positioning mode - use this mode to

3 Vertical axis " positively and effectively compensate for unbalanced load to the
vertical axis or minimize variations in setting time.

Friction With additional features to the vertical axis mode - use this mode to
4 positively and effectively reduce positioning setting time when the belt

driving axis has high friction.

Load characteristic

Estimate the load characteristics without changing current parameter

5 measurement setting. This mode requires use of the setup support software.
Functions of real-time auto-gain tuning can be customized to meet the
6 Customize ™ requirements of the specific application by combining desired functions

according to the Pr6.32 “Real-time auto-gain tuning custom setting”.

*1  Velocity and torque controls are the same as in the standard mode.

*2
*3

*4

Pr6.32.

Torque control is the same as in the standard mode.

Velocity control is the same as in the vertical axis mode. Torque control is the same as
in the standard mode.

Certain function(s) is not available in a specific control mode. Refer to description in

WYS5 8 Two-degree-of-freedom control mode: standard type

For Two-degree-of-freedom control mode, refer to Pr6.47 (P.4-64).
Set up the action mode of the real-time auto-gain tuning.

Setup

mode 3

e Mode Varying degree of load inertia in motion
0,6 Invalid Real-time auto-gain tuning function is disabled.
Stability-first mode. Do not use unbalanced load compensation, friction
[1] Standard . . .
compensation or gain switching
> Quick response | Positioning-first mode. Use this mode for equipment with horizontal
mode 1 axis, low friction ball screw driving and without unbalanced load.
. In addition to the features provided with the Quick response mode 1,
Quick response . ) .
3 mode 2 use this mode to compensate unbalanced load, to apply third gain to
reduce variation in positioning settling time.
Quick response In addition to the features provided with the Quick response mode 2,
4 P use this mode to shorten positioning settling time when the load has

high friction.

Load characteristic
measurement

Estimate load characteristics without changing basic gain setting
or friction compensation setting with the help of the setup support
software.

*1 Velocity control is the same as in the quick response mode 2. Value of parameters, Pr6.08
Forward torque compensation value, Pr6.09 Backward torque compensation value and
Pr6.50 Viscous friction compensation gain will be updated but not reflected on operation.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ', changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 0] Basic setting

Default: [ ]

WYl Two-degree-of-freedom control mode: synchronous type

For Two-degree-of-freedom control mode, refer to Pr6.47 (P.4-64).
Set up the action mode of the real-time auto-gain tuning.

\srgmg Mode Varying degree of load inertia in motion
0,6 Invalid Real-time auto-gain tuning function is disabled.

Synchronous control mode.

Do not use this mode for unbalanced load or friction compensate. Use
this mode first when maintaining command response filter, then switch
to another mode as necessary.

Synchronous With dynamic friction compensation/viscous friction compensation in
2 friction addition to those of synchronous mode. Use this mode when the load
compensation has a large friction.

Use this mode when modifying gain filter setting according to stiffness
table without making inertia ratio assumption, unbalanced load
3 Stiffness setting | compensation or friction compensation. When handling a load with
larger inertia variations, first estimate inertia in an appropriate mode,
e.g. sync mode, and then switch to this mode.

[1] Synchronous

Load Use this mode when applying only inertia ratio, dynamic friction
4 characteristics compensation and viscous friction compensation among load
update characteristics while holding gain filter setting.
... | Estimate load characteristics without changing basic gain setting
Load characteristic L : ; .
5 or friction compensation setting with the help of the setup support
measurement
software.
. . . i Related
Pro.03 | Selection of machine stiffness Range Unit Default _ |control mode
. at real-time auto-gain tuning 0 to 31 — é’%CH'_ffr;mm‘:_ﬁ PISITIF

You can set up the response while the real-time auto-gain tuning is valid.

low < machine stiffness — high

low « servo gain  — high
0,1------- 11--13------------ 30, 31

low «+ response — high

Higher the setup value, higher the velocity response and servo stiffness will be obtained.
However, when increasing the value, check the resulting operation to avoid oscillation or
vibration.

Control gain is updated while the motor is stopped. If the motor cannot be stopped due to
excessively low gain or continuous application of one-way direction command, any change
made to Pr0.03 “Selection of machine stiffness at real-time auto-gain tuning” is not used
for update. If the changed stiffness setting is made valid after the motor stopped, abnormal
sound or oscillation will be generated. To prevent this problem, stop the motor after changing
the stiffness setting and check that the changed setting is enabled.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”

4-6



I 1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Range Unit Default REEEh

Pr0.04 Inertia ratio control mode

I 0 to 10000 % 250* |P|S|T|F

Set 1st inertia ratio.
You can set up the ratio of the load inertia against the rotor (of the motor) inertia.

| Pr0.04 = (load inertia/ rotor inertia) x 100 [%] |

The inertia ratio will be estimated at all time while the real-time auto-gain tuning is valid, and
its result will be saved to EEPROM every 30 min.

If the inertia ratio is correctly set, the setup unit of Pr1.01 and Pr1.06 becomes (Hz). When
the inertia ratio of Pr0.04 is larger than the actual, the setup unit of the velocity loop gain
becomes larger, and when the inertia ratio of Pr0.04 is smaller than the actual, the setup unit
of the velocity loop gain becomes smaller.

Pr0.05 *

Range Unit Default co,ﬁfc',aﬁgde
Selection of command pulse input Oto1 0 P E
EEd Oto2

You can select either the photocoupler input or the exclusive input for line driver as the
command pulse input.

Setup value Content

[0] Photocoupler input (PULS1, PULS2, SIGN1, SIGN2)

1 Exclusive input for line driver (PULSH1, PULSH2, SIGNH1, SIGNH2)
S Photocoupler inputs (PULS1, PULS2, SIGN1, SIGN2) [250 kpps or less]

* = . Only available on A5I series.

» Parameters which default values have a suffix of " *" will be automatically set up during

real time auto-gain tuning. When you change manually, invalidate the real-time auto-gain
tuning first then set, referring to P.5-8, "Release of Automatic Gain Adjusting Function" of
Adjustment.




l 1. Details of parameter

[Class 0] Basic setting

Default: [ ]
. N Range Unit Default |, felated
Pr0.06 * | Command pulse rotational direction setup
Oto1 — 0 P | |F
Range Unit Default Fllied
I Pr0.07 * | Command pulse input mode setup 0 togs ; CP""““’ mT‘:f

You can set up the rotational direction against the command pulse input, and the command
pulse input format.

The table below shows combinations of Pr0.06 Command pulse rotational direction setup and Pr0.07
Command pulse input mode setup.
Pulses are counted at edges indicated by the arrows as shown in the table.
* Input format command pulse
Pr0.06 setup value | Pr0.07 setup value
Command pulse | | (Command pulse Command Signal Positive direction Negative direction
_ rotational input mode pulse format title command command
direction setup setup
o t1 t t
o0 Phase ponase [ 1| [ L
0or2 difference PULS Bl Sl
2-phase pulse SIGN B-phase[— |- =
(A + B-phase) oo . .
B-phase advances to Aby 90°. | B-phase delays from A by 90°.
Positive direction 13
pulse train PULS Rw
[0] 11 + : 2 2
Negative direction| SIGN
pulse train 2 12
ulse train
3 p + PULS 4 5 : §t4 t5
Signal SIGN e = T L
6 6 [ t6 t6
° t1 t1 t1 t
o0 pnase poresf 1| L
Oor2 difference PULS aul Bl
2-phase pulse SIGN B-phass—{ ] =
(A + B-phase) ot ] ot ,,
B-phase delays from A by 90°. | B-phase advances to A by 90°.
Positive direction B
Ise trai —
] ] pu se+ rain PULS o 3
Negative direction| SIGN =1
pulse train ©2 12
ulse train
3 P + PULS 15 : 45 :
Signal SIGN = oL A o —
6 16 | t6 t6
+ Permissible max. input frequency, and min. necessary time width of command pulse input signal.
. Permissible max. Min. necessary time width (us)
Input I/F of PULS/SIGN signal .
P 9 input frequency | to t3 t4 ts te
Pulse train interface exclusive to line driver 4 Mpps 0.25 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125
L Line driver interface 500 kpps 2 1 1 1 1 1
Pulse train interface ;
Open collector interface 200 kpps 5 25 25 25 25 25
Make the rising/falling time of the command pulse input signal to 0.1 ps or smaller.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 0] Basic setting

Default: [ ]
Pr0.0g + | Command pulse counts per one motor Range Unit Default | pedted
' revolution 0101048576 | pulse 10000 |P| | |

Set the command pulses that causes single turn of the motor shaft.
When this setting is 0, Pr0.09 1st numerator of electronic gear and Pr0.10 Denominator of
electronic gear become valid.

Pr0.09

1st numerator of electronic gear

Range

Unit Default

Related
control mode

0to 2%

- 0

Pl | IF

Set the numerator of division/multiplication operation made according to the command pulse

input.

This setup is enabled when Pr0.08 command pulse counts per one motor revolution = 0.

I Pro0.10

Denominator of electronic gear

Range

Unit Default

Related
control mode

1 to 2%

— 10000 |[P| | |F

Set the Denominator of division/multiplication operation made according to the command

pulse input.

This setup is enabled when Pr0.08 command pulse counts per one motor revolution = 0.

<Interrelationship between Pr0.08, Pr0.09 and Pr0.10 during Position control>

Pr0.08 Pr0.09 Pr0.10 Command division/multiplication operation
Command Positional
pulse input | Encoder resolution | command

> e
1 to 1048576 N t_ff t N t—ff t [Pr0.08 setup value]
(Not effect) (Not effect) * Regardless of setup of Pr0.09 and Pr0.10, this
operation is processed according to setup value of
Pr0.08.
Command Positional
pulse input | Encoder resolution | command
> E—
0 0 to 1073741824 [Pr0.10 setup value]

* When both Pr0.08 and Pr0.09 are set to 0, this
operation is processed according to setup value of
Pr0.10.

1to 1073741824

1 to 1073741824

Command Positional
pulse input [Pr0.09 setting] command
> —.

[Pr0.10 setting]

* When setup value of Pr0.08 is 0, and Pr0.09z0,
this operation is processed according to setup
value of Pr0.09 and Pr0.10.

<Interrelationship between Pr0.08, Pr0.09 and Pr0.10 during full closed control>

Related page -<%| - P.4-70... “Setup of Motor Rotational Speed and Input Pulse Frequency”

» P.6-7, P.6-8... “Protective function (Detail of error code)”




l 1. Details of parameter

[Class 0] Basic setting

110 1073741824

1to 1073741824

Default: [ ]
Pr0.08 Pr0.09 Pr0.10 Command division/multiplication operation
Command Positional
pulse inpuL 1 commanci
1
0 1 to 1073741824
* If Pr0.09 is 0 during full closed controlling, the
process as shown above is performed with both
) numerator and denominator set to 1.
(Invalid) —
Command Positional
pulse input [Pr0.09 setting] command

[Pr0.10 setting]

* When setup value of Pr0.09%0, this operation is
processed according to setup value of Pr0.09 and

Pr0.10.

The desired setting can be determined by selecting value of numerator and denominator of

electronic gear. However, an excessively high division or multiplication ratio cannot guarantee
the operation. The ratio should be in a range between 1/1000 and 1000.
Excessively high multiplication ratio will cause Err27.2 (command pulse multiplication error
protection) due to varying command pulse input or noises, even if the other settings are within
the specified range.
During full closed controlling, do not change command division and multiplication ratio.
Otherwise, Err25.0 (Hybrid over deviation alarm) will be generated.

Pr0.11 * Output pulse counts Range Unit Default |sontio) mode
) per one motor revolution 0 to 262144 P/r 2500 |P \ S T\ F

You can set up the output pulse counts per one motor revolution for each OA and OB with
the Pr0.11 setup.

For details of setup, refer to description in Pr5.03.

+ A parameter is designated as follows: Class 7"%-%0 parameter No.

Related page -3 -« P.4-70... “Setup of Motor Rotational Speed and Input Pulse Frequency”

4-10

» P.6-7, P.6-8... “Protective function (Detail of error code)”

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.




1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Range Unit Default REEEh

Pr5.03 * | Denominator of pulse output division control mode

I > P P 0 to 262144 — 0 p‘s T‘F

For an application where the number of output pulses per one motor revolution is not an
integer, set this parameter to a value other than 0; and the dividing ratio can be set by using
Pr0.11 as the numerator and Pr5.03 as the denominator.

Output pulse counts per one revolution ]
= (Pr0.11 setup value / Pr5.03 setup value) x Encoder resolution x a

<Combination of Pr0.11 Output pulse counts per one motor revolution and Pr5.03
Denominator of pulse output division>

Pro0.11 Pr5.03

Pulse reproducing process

[0]

When the output source is encoder

Encoder Output pulse
feedback pulse | [Pr0.11 setup value]x4 | [pulse]

UI > - >
[pulse] Encoder resolution

* When Pr5.03 = 0, the above process is made according to
Pr0.11 setup value.
The number of pulses of reproduced pulse output OA and
OB are the number of pulses set in Pr0.11. The resolution of
pulse output per one revolution is equal to or less the encoder
resolution.
When the output source is external scale

External scale pulse Output pulse
[pulse] 1

N [pulse]

L L

* Division ratio is 1:1.

1 to 262144

1to 262144

| AS |
1 to 1048576

Encoder feedback pulse
or external scale pulse

[pulse]

Output pulse
[pulse]

[Pr0.11 setup value]

[Pr5.083 setup value]

* |If Pr5.03 is not equal to 0, then the above process is performed
based on setup value of Pr0.11 and Pr5.03.

When the output source is encoder

The number of reproduced pulses (OA, OB) per one motor
revolution is not an integer.

Note that when the number of pulses per one motor revolution
is not an integer, Z-phase output is not synchronized with that
of A-phase, reducing pulse width. The pulse output resolution
per one revolution cannot become higher than the encoder
resolution.

When output source is external scale
Setting:
numerator (Pr0.11 setting) = denominator (Pr.5.03 setting).
No multiplication

* XS represents setting range applied to A5T series.

- A parameter is designated as follows: Class 7990 _parameter No.

+ For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page -3 -« P.2-84... “Setup of Torque Limit” + P.3-32... “Inputs and outputs on connector X4”

« P.6-2... “Protective Function”
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l 1. Details of parameter

[Class 0] Basic setting

Default: [ ]

Range Unit Default B

Pr0.12 * | Reversal of pulse output logic control mode

I P putiog 0to3 — 0 P/sS|T|F

You can set up the B-phase logic and the output source of the pulse output. With this
parameter, you can reverse the phase relation between the A-phase pulse and the B-phase
pulse by reversing the B-phase logic. Encoder or external scale can be selected as the output
source for full-closed control. The encoder is selected as the source if not for full-closed control.
<Reversal of pulse output logic>

Pro.12 B-phase | Output CCW direction CW direction
) logic source rotation rotation

[0] Encoder | A-phase A-phase
Non-
reversal | External
2 ol JBepnase [ [ [ || |ephase | [ | [
1 Encoder | A-phase A-phase

Reversal

3 External B-phase_| ,_l ,_l B-phase

scale

Setup value 2 and 3 are valid only for full-closed control. Setting must be 0 or 1 if not for full-
closed control.
The selection of the output source of Z-phase is held concurrently.

Setup value 0 and 1 are Z-phase output of encoder.

Setup value 2 and 3 are Z-phase output of external scale.

Pr0.13

Range Unit Default co,ﬁ?éatrﬁgde

0 to 500 % 500 |PS|TIF

1st torque limit

You can set up the limit value of the motor output torque.

For details of torque limit value, refer to P.2-84.

Range Unit Default co,ﬁ%atrﬁgde

Oto 134217728 | Command | 100000 |P| | |F

Position deviation excess setup

+ Set excess range of positional deviation by the command unit (default).

+ Setup unit can be changed to encoder unit through Pr5.20 (position setup unit selection).
If the unit is changed, set up with the encoder pulse counts at the position control and with
the external scale pulse counts at the full-closed control.

+ Err24.0 (Error detection of position deviation excess) becomes invalid when you set up this to 0.

For description of “command unit” and “encoder unit”, refer to P.4-52 “Pr5.20".

Range Unit Default corﬁ?cl)atrﬁgde

Oto2 — 1 P/s|T|F

Absolute encoder setup

You can set up the using method of 17-bit absolute encoder.

Setup value Function
0 Use as an absolute encoder.
[1] Use as an incremental encoder.
2 Use as an absolute encoder, but ignore the multi-turn counter over.

This parameter will be invalidated when 5-wire, 20-bit incremental encoder is used.




1. Details of parameter

[Class 0] Basic setting

Default: [ ]

) ] Range Unit Default | helated

Pr0.16 * | External regenerative resistor setup 0103 — ABGHmame3/p|g|T|p
C,D,E,F-frame: 0

With this parameter, you can select either to use the built-in regenerative resistor of the
driver, or to separate this built-in regenerative resistor and externally install the regenerative
resistor (between B1 and B2 of Connector XB in case of A to D-frame, between B1 and B2
of Connector XC in case of D-frame(400 V) and E-frame, between B1 and B2 of terminal
block in case of F to H-frame).
A, B, G and H-frame driver is not provided with built-in resister.

Setup value

Regenerative
resistor
to be used

Function

[0]
(C to F-frame)

Built-in resistor

Regenerative processing circuit will be activated and
regenerative resistor overload protection will be triggered
according to the built-in resistor (approx. 1 % duty).

The driver trips due to regenerative overload protection

(A, B, G, H-frame)

1 E:;?STOT (Err18.0), when regenerative processing circuit is activated and
its active ratio exceeds 10 %.
5 External Regenerative processing circuit is activated, but no regenerative
resistor over-load protection is triggered.
Both regenerative processing circuit and regenerative protection
[3] No resistor | are not activated, and built-in capacitor handles all regenerative

power.

resistor.

GENEERY  Install an external protection such as thermal fuse when you use the external regenerative

Otherwise, the regenerative resistor might be heated up abnormally and result in burnout,
regardless of validation or invalidation of regenerative over-load protection.

When you use the built-in regenerative resistor, never to set up other value than 0. Don't
touch the external regenerative resistor.
External regenerative resistor gets very hot, and might cause burning.

I Pro.17 *

Load factor of external regenerative
resistor selection

Range Unit Default | elated
Oto 4 — 0 P ‘ S|T ‘ F

When selecting the external regenerative resistor (Pr0.16 = 1, 2), select the computing
method of load factor of regenerative resistor.

Setup value Function
Regenerative load factor is 100 % when duty factor of external regenerative resistor
[0] 100
is 10 %.
1to4 For manufacturer's use (do not setup)

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<¥| - P.2-12... “System Configuration and Wiring” -« P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 1] Gain adjustment
Range Unit Default B
Pr1.00 1st gain of position loop 1 /s |ABC-ame: 480 cpomm moFe
0 t0 30000 0145 D to H-frame: 320
You can determine the response of the positional control system.
Higher the gain of position loop you set, faster the positioning time you can obtain.
Note that too high setup may cause oscillation.
Range Unit Default | felated
Pr1.01 1st gain of velocity loop AB,C-frame: 270
I 1 to 32767 0.1 Hz D'to H-frame- 180 P|S|T|F

You can determine the response of the velocity loop.

In order to increase the response of overall servo system by setting high position loop gain,
you need higher setup of this velocity loop gain as well. However, too high setup may cause
oscillation.

When the inertia ratio of Pr0.04 is set correctly, the setup unit of Pr1.01 becomes (Hz).

Pri.02 | 1sttime constant of velocity loop Range Unit - 3?;2210 controimade
integration 1 to 10000 0.1ms |5 ffame: 310/ P[S|T|F
You can set up the integration time constant of velocity loop.
Smaller the setup, faster you can dog-in deviation at stall to 0.
The integration will be maintained by setting to "9999".
The integration effect will be lost by setting to "10000".
I Pr1.03 1st filter of speed detection zi:;g: Ujlt Defgu" °P°’?t§atig‘::e

You can set up the time constant of the low pass filter (LPF) after the speed detection, in 6
steps.

Higher the setup, larger the time constant you can obtain so that you can decrease the
motor noise, however, response becomes slow. Use with a default value of 0 in normal
operation.

Pr1.04

_ ) Range Unit Default corﬁ?cl)atrﬁgde
1st time constant of torque filter AB Crame: 841 s|TlE
0 to 2500 0.01 MS | b’ H.frame: 126

You can set up the time constant of the 1st delay filter inserted in the torque command
portion. You might expect suppression of oscillation caused by distortion resonance.

+ To Panasonic MINAS users: A4 and higher series

CAUTION: Parameter settings shown in this manual may differ from those applied to your
product (s).

- For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page --% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 1] Gain adjustment

_ B Range Unit Default corf}%atnigde
Pr1.05 2nd gain of position loop A,B,C-frame: 570
0 to 30000 01/ |p'oH-rame:380|P F
Range Unit Default Fielatedd
Pr1.06 2nd gain of velocity loop ABCTaNe 270 | o o7
11032767 01HZ |p'oirame: 180 P S| T|F
Pri.07 | 2nd time constant of velocity loop Range Unit Default |oomes: mode
' integration 11010000 | 0.1ms | 10000 |P|S|T|F
Range Unit Default el
Pr1.08 2nd filter of speed detection DISITIE
I p 0to 5 — 0 PIS|TIF
Range Unit Default Aol
Pr1.09 2nd time constant of torque filter ABCTane. 84| o a1 e
0 to 2500 0.01MS |piopframe: 126 P S| T |F

Related page -~

Position loop, velocity loop, speed detection filter and torque command filter have their 2
pairs of gain or time constant (1st and 2nd).

For details of switching the 1st and the 2nd gain or the time constant, refer to P.5-31 "Gain
Switching Function" of Adjustment.

The function and the content of each parameter is as same as that of the 1st gain and time
constant.

Pr1.10

Range Unit Default | elated

Velocity feed forward gain 0 to 1000
v 9 0.1 % 300 P F

XA 0 to 2000

Multiply the velocity control command calculated according to the internal positional
command by the ratio of this parameter and add the result to the speed command resulting
from the positional control process.

* IEEd represents setting range applied to A5 series.

I Pr1.11

Range Unit Default cor'?t%atnigde

Velocity feed forward filter

0106400 | 0.01 ms 50 Pl | |F

Set the time constant of 1st delay filter which affects the input of velocity feed forward.

<Usage example of velocity feed forward>

The velocity feed forward will become effective as the velocity feed forward gain is gradually
increased with the velocity feed forward filter set at approx. 50 (0.5 ms). The positional
deviation during operation at a constant velocity is reduced as shown in the equation below
in proportion to the value of velocity feed forward gain.

Positional deviation [unit of command] = command speed [unit of command/s] /
positional loop gain [1 /s] x (100 - velocity feed forward gain [%]) / 100

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”

4-15




1. Details of parameter
[Class 1] Gain adjustment

Default: [ ]
. Related
Range Unit Default | ontrol mode
Pr1.12 Torque feed forward gain 0 to 1000
9 9 0.1 % 0 P|S F
A 0 to 2000

+ Multiply the torque command calculated according to the velocity control command by the
ratio of this parameter and add the result to the torque command resulting from the velocity
control process.

+ Positional deviation at a constant acceleration/deceleration can be minimized close to 0 by
increasing the torque forward gain. This means that positional deviation can be maintained
at near 0 over entire operation range while driving in trapezoidal speed pattern under ideal
condition where disturbance torque is not active.

* [ represents setting range applied to A5 series.

Range Unit Default HElEd
Pr1.13 | Torque feed forward filter CorTormoce
I q 0106400 | 0.01 ms 0 P/s| |F

+ Set up the time constant of 1st delay filter which affects the input of torque feed forward.
 The torque feed forward will become effective as the torque feed forward gain is gradually
increased with the torque feed forward filter is set at approx. 50 (0.5 ms).

<Usage example of torque feed forward>

+ To use the torque feed forward, correctly set the inertia ratio.

Use the value that was determined at the start of the real time auto tuning, or set the inertia
ratio that can be calculated from the machine specification to Pr0.04 Inertia ratio.

* The torque feed forward will become effective as the torque feed forward gain is gradually
increased with the torque feed forward filter is set at approx. 50 (0.5 ms).

+ Positional deviation at a constant acceleration/deceleration can be minimized close to 0 by
increasing the torque forward gain. This means that positional deviation can be maintained
at near 0 over entire operation range while driving in trapezoidal speed pattern under ideal
condition where disturbance torque is not active .

Zero positional deviation is impossible in actual situation because of disturbance torque.
As with the velocity feed forward, large torque feed forward filter time constant decreases
the operating noise but increases positional deviation at acceleration change point.

. Range Unit Default | felated
I Pri1.14 2nd gain setup 0o 1 — ] P\S T\F
Arrange this parameter when performing optimum adjustment by using the gain switching
function.
Setup value Gain selection/switching
1st gain is fixed at a value. By using the gain switching input (GAIN), change
the velocity loop operation from Pl to P.
0 GAIN input photocoupler OFF — Pl operation
GAIN input photocoupler ON — P operation
* The above description applies when the logical setting of GAIN input is
a-contact. ON/OFF of photocoupler is reversed when b-contact.
Enable gain switching of 1st gain (Pr1.00-Pr1.04) and 2nd gain (Pr1.05-
[ Pr1.09).
For switching condition of the 1st and the 2nd, refer to P.5-31 "Gain Switching Function" of
Adjustment.




1. Details of parameter

[Class 1] Gain adjustment

Default: [ ]
Range Unit Default REEEh
Pri1.15 Mode of position control switchin COITro, mode
I P 9 0to 10 — 0 Pl | IF
Set up the triggering condition of gain switching for position control.
ST SW|tc_h_|ng Gain switching condition
value condition
[0] Fixed to 1st gain | Fixed to the 1st gain (Pr1.00 to Pr1.04).
1 Fixed to 2nd gain | Fixed to the 2nd gain (Pr1.05 to Pr1.09).
With qai + 1st gain when the gain switching input (GAIN) is open.
2 SV\IIitCEiar:g input + 2nd gain when the gain switching input (GAIN) is connected to COM-.
* If no input signal is allocated to the gain switching input (GAIN), the 1st gain is fixed.
+ Shift to the 2nd gain when the absolute value of the torque command exceeded (level +
3 Ig:g;in dis hysteresis) (%) previously with the 1st gain.
large + Return to the 1st gain when the absolute value of the torque command was kept below (level
- hysteresis) (%) previously during delay time with the 2nd gain.
« Valid for position and full-closed controls.
Speed + Shift to the 2nd gain when the absolute value of the speed command exceeded (level +
5 command is hysteresis) (r/min) previously with the 1st gain.
large + Return to the 1st gain when the absolute value of the speed command was kept below (level
- hysteresis) (r/min) previously during delay time with the 2nd gain.
« Valid for position and full-closed controls.
+ Shift to the 2nd gain when the absolute value of the positional deviation exceeded (level +
Position hysteresis) (pulse) previously with the 1st gain.
6 deviation is + Return to the 1st gain when the absolute value of the positional deviation was kept below
large (level - hysteresis) (pulse) previously over delay time with the 2nd gain.
* Unit of level and hysteresis (pulse) is set as the encoder resolution for positional control
and external scale resolution for full-closed control.
. « Valid for position and full-closed controls.
Position + Shift to the 2nd gain when the positional command was not 0 previously with the 1st gain.
7 command . . . .
exists * Return to the 1st gain when the positional command was kept O previously during delay
time with the 2nd gain.
. + Valid for position and full-closed controls.
N°‘.'T‘ . « Shift to the 2nd gain when the positioning was not completed previously with the 1st gain.
8 positioning . e . . -
complete + Return to the 1st gain when the positioning was kept in completed condition previously
during delay time with the 2nd gain.
+ Valid for position and full-closed controls.
) + Shift to the 2nd gain when the absolute value of the actual speed exceeded (level +
Actual speed is . . . . .
9 large hysteresis) (r/min) previously with the 1st gain.
9 + Return to the 1st gain when the absolute value of the actual speed was kept below (level -
hysteresis) (r/min) previously during delay time with the 2nd gain.
N + Valid for position and full-closed controls.
Position + Shift to the 2nd gain when the positional command was not 0 previously with the 1st gain.
command . o .
10 exists + + Return to the 1st gain when the positional command was kept at 0 during the delay
Actual speed time and the absolute value of actual speed was kept below (level - hysteresis ) (r/min)
previously with the 2nd gain.
Range Unit Default REEER
Pr1.16 Delay time of position control switchin COIFro, mode
v P 9 " ot10000 | 0.1ms 50 Pl | IF

For position controlling : When shifting from the 2nd gain to the 1st gain with Pr1.15 Position
control switching mode set at 3, 5, 6, 7, 8, 9 or 10, set up the delay time from trigger
detection to the switching operation.

Pr0.00

* A parameter is designated as follows: Class === _Parameter No.

* For parameters which No. have a suffix of “ * ', changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”




l 1. Details of parameter

[Class 1] Gain adjustment

Range Unit Default HelatEd
Pr1.17 | Level of position control switching : Niode- control mode
01020000 | gauode: 50 Pl | |F

For position controlling: Set up triggering level when Pr1.15 Position control switching mode
is set at 3, 5, 6, 9 or 10.
Unit of setting varies with switching mode.

Set the level equal to or higher than the hysteresis.

Range Unit Default el
Pr1.18 | Hysteresis at position control switching 9 Vodo- contro} mode
01020000 | gauode: 33 Pl | |F

For position controlling: Set up triggering hysteresis when Pr1.15 Position control switching
mode is set at 3, 5, 6, 9 or 10.
Unit of setting varies with switching mode.

When level < hysteresis, the hysteresis is internally adjusted so that it is equal to level.

I Pr1.19

Range Unit Default corﬁ%atrﬁgde

Position gain switching time

01010000 | 0.1ms 33 Pl | |F

For position controlling: If the difference between Pr1.00 1st gain of position loop and Pr1.05
2nd gain of poison loop is large, the increasing rate of position loop gain can be limited by
this parameter.

The position loop gain will increase over the time set.

<Position gain switching time>

When using position control and full-closed control, gain of position loop rapidly changes,
causing torque change and vibration. By adjusting Pr1.19 Position gain switching time,
increasing rate of the poison loop gain can be decreased and vibration level can be reduced.

Setting of this parameter does not affect the gain switching time when the gain of position
loop is switched to lower level (gain is switched immediately).

Example: 1st (Pr1.00) > 2nd (Pr1.05)

2nd (Pr1.05) -------- rtt .
E E Position gain

1st (Pr1.00) . 1 switching time (ms)
! "(Pr1.19)

Result of :
switching ! !

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 1] Gain adjustment

I Pr1.20

Default: [ ]
Range Unit Default A el

Mode of velocity control switching 9 control mode
0to5 — 0 s| |

Related page -~

For velocity controlling: Set the condition to trigger gain switching.

Setup value

[0]
1 Fixed to the 2nd gain.

Switching condition Gain switching condition

Fixed to the 1st gain (Pr1.00 to Pr1.04).
Fixed to the 2nd gain (Pr1.05 to Pr1.09).

« 1st gain when the gain switching input (GAIN) is open.

+ 2nd gain when the gain switching input (GAIN) is connected to
COM-.

* If no input signal is allocated to the gain switching input (GAIN),
the 1st gain is fixed.

Fixed to the 1st gain.

2 Gain switching input

- Shift to the 2nd gain when the absolute value of the torque
command exceeded (level + hysteresis) (%) previously with
the 1st gain.

+ Return to the 1st gain when the absolute value of the torque
command was kept below (level - hysteresis) (%) previously
during delay time with the 2nd gain.

3 Torque command

+ Valid only during velocity control.

+ Shift to the 2nd gain when the absolute value of the speed
command variations exceeded (level + hysteresis) (10 r/min/s)
previously with the 1st gain.

+ Return to the 1st gain when the absolute value of the speed
command variations was kept below (level - hysteresis)
(10 r/min/s) during delay time previously with the 2nd gain.

* The 1st gain is fixed while the velocity control is not applied.

Speed command
variation is larger.

For the switching level and timing, refer to P.5-32, "Setup of Gain Switching Condition" of Adjustment.

Range Unit Default ekl
Pr1.21 Delay time of velocity control switchin COIvro, mode
v i 9 " ot010000 | 0.1ms 0 s| |
For velocity controlling: When shifting from the 2nd gain to the 1st gain with Pr1.20 Velocity
control switching mode set at 3, 4 or 5, set the delay time from trigger detection to the
switching operation.
Range Unit Default plEties)
Pr1.22 | Level of velocity control switching 9 Vode- control moce
01020000 | gaiode- | 0 s| |

For velocity controlling: Set up triggering level when Pr1.20 Velocity control gain switching
mode is set at 3, 4 or 5.

Unit of setting varies with switching mode.

Set the level equal to or higher than the hysteresis.

Range Unit Default e
Pr1.23 Hysteresis at velocity control switching : Mode- NOEE
01020000 | gependent 0 \S ‘

For velocity controlling: Set up triggering hysteresis when Pr1.20 Velocity control gain
switching mode is set at 3, 4 or 5.

Unit of setting varies with switching mode.
When level < hysteresis, the hysteresis is internally adjusted so that it is equal to level.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 1] Gain adjustment

Default: [ ]
o Range Unit Default corﬁﬁlnatnigde
Pr1.24 | Mode of torque control switching 0to3 0 | 7]

For torque controlling: Set the condition to trigger gain switching.

Setup value | Switching condition
[0] Fixed to the 1st gain.
1 Fixed to the 2nd gain.

Gain switching condition
Fixed to the 1st gain (Pr1.00 to Pr1.04).
Fixed to the 2nd gain (Pr1.05 to Pr1.09).

« 1st gain when the gain switching input (GAIN) is open.

+ 2nd gain when the gain switching input (GAIN) is connected to
COM-.

* If no input signal is allocated to the gain switching input (GAIN),
the 1st gain is fixed.

2 Gain switching input

+ Shift to the 2nd gain when the absolute value of the torque
command exceeded (level + hysteresis) (%) previously with
the 1st gain.

* Return to the 1st gain when the absolute value of the torque
command was kept below (level - hysteresis) (%) previously
during delay time with the 2nd gain.

3 Torque command

Pr1.25

Range Unit Default alkics
Delay time of torque control switching 9 conrol mode
01010000 | 0.1ms 0 T

For torque controlling : When shifting from the 2nd gain to the 1st gain with Pr1.24 Torque
control switching mode set at 3, set up the delay time from trigger detection to the switching

operation.
Range Unit Default Rl
Pr1.26 Level of torque control switching 2 Mode- e
0 to 20000 dependent 0 ‘ T‘

For torque controlling: Set up triggering level when Pr1.24 Torque control gain switching

mode is set at 3.

Unit varies depending on the setup of mode of control switching.

Set the level equal to or higher than the hysteresis.

Ranae Unit Default Related
Pr1.27 Hysteresis at torque control switching : Mode- NREE
01020000 | gependent 0 ‘ T‘

For torque controlling: Set up triggering hysteresis when Pr1.24 Torque control gain
switching mode is set at 3.
Unit of setting varies with switching mode.

When level < hysteresis, the hysteresis is internally adjusted so that it is equal to level.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 2] Damping control
Default: [ ]
L Range Unit Default | helated
I Pr2.00 Adaptive filter mode setup 0104 — 0 = ‘ 3 ‘ =
Set up the resonance frequency to be estimated by the adaptive filter and specify the
operation after estimation.
Setup value Content
[0] Adaptive filter: Parameters related to the 3rd and 4th notch filter hold the
invalid current value.
1 Adapitive filter: One adaptive filter is enabled. Parameters related to the 3rd
1 filter is valid notch filter will be updated based on adaptive performance.
Adaptive filter: Two adaptive filterg are en'abled. Parameters related to Fhe
2 ) . 3rd and 4th notch filters will be updated based on adaptive
2 filters are valid
performance.
Resonance frequency Measure the resor?ance frequency. Result of measurement
3 measurement mode can be checked Wlt.h PANATERM. Parameters related to the
3rd and 4th notch filter hold the current value.
4 Clear result of Parameters related to the 3rd and 4th notch filter are
adaptation disabled and results of adaptive operation are cleared.
Two adaptive filters are enabled. Parameters related to
| ASI | High-precision the 3rd and 4th notch filters will be updated based on the
5 adaptive filter results of adaptive performance. Use of this setup value is
recommended when using 2 adaptive filters.
| AS | For manufacturer's PANATERM'’s fit gain function used internally.
6 use Do not use this setup value in the normal condition.
* S represents setting range applied to A5T series.

Range Unit Default bt
Pr2.01 1st notch frequency 50 10 5000 — =000 c;r‘nrso :_wc‘x::e

Set the center frequency of the 1st notch filter.

The notch filter function will be invalidated by setting up this parameter to "5000".

Range Unit Default iekliod
Pr2.02 1st notch width selection copiro, moce
00 20 - 2 P/S|TIF

Set the width of notch at the center frequency of the 1st notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal
operation.

Range Unit Default HElE
Pr2. 1st notch depth selection £Oniro; mode
03 P 0to 99 — 0 PIS|TIF

Set the depth of notch at the center frequency of the 1st notch filter.

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.

Range Unit Default Related
Pr2.04 | 2nd notch frequency 0t 59000 - 5000 ch:TtrSo ﬁx::e

Set the center frequency of the 2nd notch filter.

The notch filter function will be invalidated by setting up this parameter to "5000".
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1. Details of parameter

[Class 2] Damping control

Range Unit Default Related
2nd notch width selection J control mode
0to 20 — 2 P/sS|T|F

Set the width of notch at the center frequency of the 2nd notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal operation.

Range Unit Default HEEd)
2nd notch depth selection corTo-mace
P 0to 99 — 0 P/sS|T|F

Set the depth of notch at the center frequency of the 2nd notch filter.

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.

Range Unit Default Rl
3rd notch frequenc control mode
quency 50 to 5000 Hz 5000 |P|S|T|F

Notch frequency is automatically set to the 1st resonance frequency estimated by the adaptive filter.

In no resonance point is found, the frequency is set to 5000.

3rd notch width selection

Range

Unit

Default

Related
control mode

Oto 20

2

P/sS|T|F

Set the width of notch at the center frequency of the 3rd notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal operation.
When the applicable filter function is used, parameter value is automatically set.

Range Unit Default Re'atedd
3rd notch depth selection control mode
P 0to 99 — 0 P/sS|T|F

Set the depth of notch at the center frequency of the 3rd notch filter.

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.
When the applicable filter function is used, parameter value is automatically set.

4th notch frequency

Range

Unit

Default

Related
control mode

50 to 5000

Hz

5000

P/sS|T|F

Notch frequency is automatically set to the 2nd resonance frequency estimated by the adaptive filter.

The notch filter function will be invalidated by setting up this parameter to "5000".

Pr2.11

Range Unit Default Related
4th notch width selection d conirol mode
0to 20 — 2 P/S|T|F

Set the width of notch at the center frequency of the 4th notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal operation.
When the applicable filter function is used, parameter value is automatically set.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 2] Damping control

Default: [ ]

Range Unit Default REEEh

Pr2.12 | 4th notch depth selection O o moce
P 0to 99 — 0 PIS|TIF

Set the depth of notch at the center frequency of the 4th notch filter.

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.
When the applicable filter function is used, parameter value is automatically set.

I Pr2.13

Selection of damping filter switching

Range

Unit

Default

control

Related
mode

Oto3

0

P

F

Among 4 filters select the filters to be used for damping control.
* When setup value is 0: Up to 2 filters can be used simultaneously.
« When setup value is 1 or 2: Select the filter with external input(s) (VS-SEL1 and/or VS-SEL2).

Setup

e VS-SEL2 VS-SEL1 |1st damping |2nd damping|3rd damping | 4th damping
[0] — — O O
; — O O
— O O O
O
5 O O
O O
O O O
+ With setup value 3: Select the filter with command direction.
Positi . . . .
‘S’:}::g osn:j?pegtczgnnmand 1st damping |2nd damping| 3rd damping | 4th damping
3 Positive direction O O
Negative direction O O

However, when two-degree-of-freedom control mode is enabled, this function is limited as
shown below (only 1 function can be used at the same time).
* When the setup value is 0, only 1st damping is enabled.

« When setup value is 1 or 2: Select the filter with external input(s) (VS-SEL1 and/or VS-SEL2).

\S,:}:ep VS-SEL2 | VS-SEL1 [1st damping [2nd damping|3rd damping | 4th damping
[0] — — O
] — OFF O
— ON O
OFF OFF O
5 OFF ON O
ON OFF O
ON ON O
+ With setup value 3: Select the filter with command direction.
Set Positi d - . . .
vgl::g osl :fi’pegg?nman 1st damping |2nd damping|3rd damping | 4th damping
3 Positive direction O
Negative direction O

+ Switching of damping controls will be done on the rising edge of the command whose number of
pulses/0.166 ms has been changed from 0 while the positioning complete signal is being output.
When the damping frequency is increased or disabled, and positioning complete range is large, and
pulses are stored in the filter at that time (the area represented by the value of position command before
filter subtracted by the value of position command after filter and integrated with the time). Note that since
these pulses will be discharged at a higher rate upon switching to return back to the original position, the
motor may run at a speed higher than the command speed for a short time.
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l 1. Details of parameter

[Class 2] Damping control

Range Unit Default | Related

Pr2.14 1st damping frequenc 0 to 2000
ping 9 y 0.1 Hz 0 P F

EEd 0 to 3000
Range Unit Default |, elated

Pr2.1 2nd damping frequenc 0 to 2000
6 ping q y 0.1 Hz 0 P F

EEd 0 to 3000
Range Unit Default |, felated

Pr2.1 3rd damping frequenc 0 to 2000
8 ping 9 y 0.1 Hz 0 P F

EEd 0 to 3000
Range Unit Default |, felated

Pr2.2 4th damping frequenc 0 to 2000
0 ping 9 y 0.1 Hz 0 P F

EEd 0 to 3000

You can set up the 1st to 4th damping frequency of the damping control which suppress
vibration at the load edge.

The driver measures vibration at load edge. Setup unit is 0.1[Hz].

The setup frequency is 1.0 to 200.0[Hz]. Setup of 0 to 9 becomes invalid.

Effective frequency range for A5 Il series is 1.0 Hz to 300.0 Hz.

* = represents setting range applied to A5I series.

Related page --+-| Refer to P.5-34, "Suppression of Machine Resonance" as well before using this parameter.

Range Unit Default |, elated
. 1st damping filter setu 0 to 1000
Pr2.15 ping P 0.1 Hz 0 P F
EEd 0to 1500
Range Unit Default |, helated
. 2nd damping filter setu 0 to 1000
Pr2.17 ping P 0.1 Hz 0 P F
EEd 0 to 1500
Range Unit Default |, helated
Pr2.1 3rd damping filter setu 0 to 1000
9 ping P 0.1 Hz 0 P F
EEd 0 to 1500
Range Unit Default |, elated
Pr2.21 4th damping filter setu 0 to 1000
ping P 0.1 Hz 0 P F
EEd 0 to 1500

If torque saturation occurs with damping frequency (1st- 4th) enabled, decrease the setup
value, or if the operation is slow, increase it. Usually set it to 0.

* [ represents setting range applied to A5I series.

The maximum setup value is internally limited to the corresponding damping frequency or
2000 - damping frequency, whichever is smaller.

However, with A5I series, the upper setup value is internally limited to the corresponding
damping frequency or (3000 - damping frequency), whichever the lower.

Related page --++| Refer to P.5-38, "Damping control" as well before using this parameter.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 2] Damping control

I Pr2.22

Positional command smoothing filter

Range Unit Default corf}%atnigde

01010000 | 0.1ms 0 Pl | |F

« Set up the time constant of the 1st delay filter in response to the positional command.
* When a square wave command for the target speed Vc is applied, set up the time constant
of the 1st delay filter as shown in the figure below.

*1

*2

*3

Speed | Positional command before filter . .
Filter switching

[r/min] Positional command after filter o
waiting time

Ve o l----

" Positional command smoothing
Vex0.63271  p----- ~°/. filter setup time [ms]

' (Pr2.22 x 0.1 ms)
Vex0.368 1 f----- P =
-~ E“’: E Time
>

Actual filter time constant (setup value x 0.1 ms) has the maximum absolute error of 0.4 ms for a time
constant below 100 ms and the maximum relative error of 0.2 % for a time constant 20 ms or more.
Switching of Pr2.22 Positional command smoothing filter is performed on the rising edge of the command
with the number of command pulses/0.166 ms is changed from 0 to a value other than 0 while the
positioning complete is being output.

If the filter time constant is decreased and positioning complete range is increased, and a many number
of plusses are accumulated in the filter (the area equivalent of “value of positional command filter - value
of positional command after filter” integrated over the time), at the time of switching, these pulses are
discharged at a higher rate, causing the motor to return to the previous position - the motor runs at a
speed higher than the command speed for a short time.

Even if Pr2.22 Positional command smoothing filter is changed, it is not applied immediately. If the
switching as described in *2 occurs during this delay time, the change of Pr2.22 will be suspended.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ', changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 2] Damping control

Pr2.22

Range Unit Default Related
Command smoothing filter J contro} mode
01010000 | 0.1ms 0 P/s| |F

[Position control mode]
+ With previous control (Pr6.47 bit0 = 0)

Set the time constant of the 1st delay filter in response to the positional command.
+ In the two-degree-of-freedom control mode (Pr6.47 bit0 = 1)

Time constant of the command response filter

The maximum value is limited by 2000 (= 200.0 ms).*

[Speed control mode]

+ With previous control (Pr6.47 bit0 = 0)
This setting is ignored.

+ In the two-degree-of-freedom control mode (Pr6.47 bit0 = 1)
Time constant of the command response filter
The maximum value is limited by 640 (= 64.0 ms).*

For Two-degree-of-freedom control mode, refer to Pr6.47 (P.4-64).

[Full-closed control mode]
+ Always set the time constant of the 1st delay filter in response to the positional command.

* The value of the parameter is not limited but the value to be applied to driver is limited. Set
attenuation term in Pr6.49 [Set attenuation term of command filter/adjustment filter].

* When a square wave command for the target speed Vc is applied, set up the time constant
of the 1st delay filter as shown in the figure below.

Speed | Positional command before filter . .
Filter switching

[r/min] Positional command after filter AT,
waiting time

Ve |----

“ Positional command smoothing
Vex0.6327  ---- o “f, filter setup time [ms]

 (Pr2.22 x 0.1 ms)
Vex0.368 1 - / ———————————————— SN
b E“’: E Time
>

*1 Actual filter time constant (setup value x 0.1 ms) has the maximum absolute error of 0.4 ms for a time
constant below 100 ms and the maximum relative error of 0.2 % for a time constant 20 ms or more.

*2 Switching of Pr2.22 Positional command smoothing filter is performed on the rising edge of the command

with the number of command pulses/0.166 ms is changed from 0 to a value other than 0 while the
positioning complete is being output.
If the filter time constant is decreased and positioning complete range is increased, and a many number
of plusses are accumulated in the filter (the area equivalent of “value of positional command filter - value
of positional command after filter” integrated over the time), at the time of switching, these pulses are
discharged at a higher rate, causing the motor to return to the previous position - the motor runs at a
speed higher than the command speed for a short time.

*3 Even if Pr2.22 Positional command smoothing filter is changed, it is not applied immediately. If the
switching as described in *2 occurs during this delay time, the change of Pr2.22 will be suspended.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 2] Damping control

I Pr2.23

Positional command FIR filter

Range

Unit

Default

Related

control

mode

0 to 10000

0.1 ms

0

P

F

« Set up the time constant of the 1st delay filter in response to the positional command.
» When a square wave command of the target speed Vc is applied, set up the Vc arrival time
as shown in the figure below.

Speed
[r/min]

Ve

Positional command before filter

Positional command after filter

time [ms]
Pr2.23 x 0.1 ms)™

i Positional command
1 smoothing filter setup

Filter switching
waiting time 2

<

—

< > '

—»

Time

*1 The actual average travel time (setup value x 0.1 ms) has the maximum absolute error of 0.2 ms for a
time constant below 10 ms and the maximum relative error of 1.6 % for a time constant 10 ms or more.

*2 When changing Pr2.23 Positional command FIR filter, stop the command pulse and wait until the filter
switching wait time has elapsed. The filter switching wait time is the setup value x 0.1 ms + 0.25 ms
when the setup time is 10 ms, and setup value x 0.1 ms x 1.05 when the setup time is 10 ms or more. If
Pr2.23 is changed while the command pulse is being input, the change is not reflected until the command
pulse-less state has continued for the filter switching wait time.

*3 Even if Pr2.23 Positional command FIR filter is changed, it is not applied immediately. If the switching as
described in *2 occurs during this delay time, the change of Pr2.23 will be suspended.

- A parameter is designated as follows: Class "0

* For parameters which No. have a suffix of “ * ', changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”

.00

== Parameter No.
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l 1. Details of parameter

[Class 2] Damping control

Pr2.23 Command FIR filter

Range

Unit

Default

Related

contro

mode

0 to 10000

0.1 ms

0

P|s

F

*2

*3

[Position control mode / Full-closed control mode]
+ Set up the time constant of FIR filter in response to the command.

[Speed control mode]

+ With previous control (Pr6.47 bit0 = 0)
This setting is ignored.

* In the two-degree-of-freedom control mode (Pr6.47 bit0 = 1)
Time constant of the command response filter
The maximum value is limited by 640 (= 64.0 ms).*

Related page --++| For Two-degree-of-freedom control mode, refer to Pr6.47 (P.4-64).

* When a square wave command for the target speed Vc is applied, set up the time constant
of the 1st delay filter as shown in the figure below.

Spegd Positional command before filter
[r/min] Positional command after filter

Ve ----

. Positional command
1 smoothing filter setup
. time [ms]

. (Pr2.23 x 0.1 ms)*“

Filter switching
waiting time 2

Time

*1 The actual average travel time (setup value x 0.1 ms) has the maximum absolute error of 0.2 ms for a

time constant below 10 ms and the maximum relative error of 1.6 % for a time constant 10 ms or more.

When changing Pr2.23 Command FIR filter, stop the command pulse and wait until the filter switching
wait time has elapsed. The filter switching wait time is the setup value x 0.1 ms + 0.25 ms when the
setup time is 10 ms, and setup value x 0.1 ms x 1.05 when the setup time is 10 ms or more. If Pr2.23 is
changed while the command pulse is being input, the change is not reflected until the command pulse-

less state has continued for the filter switching wait time.

Even if Pr2.23 Command FIR filter is changed, it is not applied immediately. If the switching as described
in *2 occurs during this delay time, the change of Pr2.23 will be suspended.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 3] Velocity/ Torque/ Full-closed control
Default: [ ]

: Related
I Pr3.00 | Speed setup, Internal/External switching 2?2933 Ujlt De:)au“ °°T‘é° dee

This driver is equipped with internal speed setup function so that you can control the speed
with contact inputs only.

Setup value Speed setup method
[0] Analog speed command (SPR)
1 Internal speed command 1st to 4th speed (Pr3.04 to Pr3.07)
5 Internal speed command 1st to 3rd speed (Pr3.04 to Pr3.06),
Analog speed command (SPR)
3 Internal speed command 1st to 8th speed (Pr3.04 to Pr3.11)

<Relationship between Pr3.00 Internal/external switching speed setup and the
internal command speed selection 1, 2 and 3, and speed command to be selected>

Selection 1 of Selection 2 of Selection 3 of .
3:}32 internal command | internal command | internal command s pzzljef:tc;;nmo; nd
speed (INTSPD1) speed (INTSPD2) speed (INTSPD3)
OFF OFF 1st speed
ON OFF 2nd speed
1 OFF ON No effect 3rd speed
ON ON 4th speed
OFF OFF 1st speed
ON OFF 2nd speed
2 OFF ON No effect 3rd speed
Analog speed
ON ON com%napnd
The same as Pr3.00=1 OFF 1st to 4th speed
OFF OFF ON 5th speed
3 ON OFF ON 6th speed
OFF ON ON 7th speed
ON ON ON 8th speed

Internal command speed switching pattern should be so arranged as shown below
that single input signals are selected alternately. If 2 or more input signals are selected
simultaneously, unspecified internal command speed may be advertently selected, whose
setting value and acceleration/deceleration setting will cause unexpected operation.

INTSPD2 | open

INTSPD1 open ICOM— : I

i 4th

INTSPD1 | ©pen_|com- |
INTSPD2 | open
INTSPD3 | open

I Pr3.01

‘ 3rd
Speed ! 2nd " : Speed
command 1st 1st command
[r/min] ! - [r/min]
Example 1) When Pr3.00=1 or 2 Example 2) When Pr3.00=3
Speed command rotational direction Range Unit Default |sontio; mode
selection Oto1 — 0 s| |

Select the Positive/Negative direction specifying method.

Select speed Speed command .
Setup value commang sign P direction Posn‘ljc;:legg?nmand
(1st to 8th speed) (VC-SIGN)
[0] + No effect Positive direction
- No effect Negative direction
1 Sign has no effect. OFF Positive direction
Sign has no effect. ON Negative direction

4-29




1. Details of parameter
[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Range Unit Default B
Pr3.02 Input gain of speed command control mode
I putg P 10102000 | (r/min)/V 500 ST

Based on the voltage applied to the analog speed command (SPR), set up the conversion
gain to motor command speed.

*You can set up a "slope" of the relation between the command input voltage and the
motor speed, with Pr3.02.

* Default is set to Pr3.02=500 [r/min],
hence input of 6V becomes 3000 r/min.

1. Do not apply more than +10 V to the speed command input (SPR).

2. When you compose a position loop outside of the driver while you use the
driver in velocity control mode, the setup of Pr3.02 gives larger variance
to the overall servo system.

Pay an extra attention to oscillation caused by larger setup of Pr3.02.

[ Positive direction |

Speed (r/min) /

3000 —»

-10 -6 T |

— 2 4 6 8 10
Command input voltage (V)

Slope at ex-factory i
\ / <+—-3000

| Negative direction |

Range Unit Default abics
Pr3.03 Reversal of speed command input 9 conirol mode
Oto1 — 1 's
Specify the polarity of the voltage applied to the analog speed command (SPR).
Setup value Motor rotating direction
0 Non-reversal “+Voltage” — “Positive direction”, “~Voltage” — “Negative direction”
[1] Reversal “+Voltage” — “Negative direction”, “-Voltage” — “Positive direction”

Default of this parameter is 1, and the motor turns to CW with (+) signal, this has
compatibility to existing MINAS series driver.

When you compose the servo drive system with this driver set to velocity control mode
and external positioning unit, the motor might perform an abnormal action if the polarity of
the speed command signal from the unit and the polarity of this parameter setup does not
match.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

+ Only for position control type is not provided with analog input.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 3] Velocity/ Torque/ Full-closed control

Range Unit Default Pl

Pr3.04 | 1st speed of speed setup g : control mode
—20000 to 20000| r/min 0 s| |
Range Unit Default Fllies

Pr3.05 | 2nd speed of speed setup g : control mode
—20000 to 20000| r/min 0 s| |
Range Unit Default Pl

Pr3.06 | 3rd speed of speed setup 9 : control mode
—20000 to 20000| r/min 0 s| |
Range Unit Default Fellies

Pr3.07 | 4th speed of speed setup 9 : control mode
—20000 to 20000| r/min 0 s| |
Range Unit Default Pl

Pr3.08 | 5th speed of speed setup 9 : control mode
—20000 to 20000| r/min 0 s| |
Range Unit Default Pl

Pr3.09 | 6th speed of speed setup 9 : control mode
—20000 to 20000| r/min 0 s| |
Range Unit Default Pl

Pr3.10 | 7th speed of speed setup 9 : control mode
—20000 to 20000| r/min 0 s| |
Range Unit Default Fllies

Pr3.11 | 8th speed of speed setup 9 : control mode
—20000 to 20000| r/min 0 s| |

Set up internal command speeds, 1st to 8th.

Range Unit Default e Al

Pr3.12 | Acceleration time setup : " contro, mode
01010000 | (1000 Shmin) 0 s| |
Range Unit Default RELES

Pr3.13 | Deceleration time setup : — contro, mode
01010000 | (1000 i) 0 s| |

Set up acceleration/deceleration processing time in response to the speed command input.
Set the time required for the speed command (stepwise input) to reach 1000 r/min to Pr3.12
Acceleration time setup. Also set the time required for the speed command to reach from
1000 r/min to 0 r/min, to Pr3.13 Deceleration time setup.
Assuming that the target value of the speed command is Vc(r/min), the time required for
acceleration/deceleration can be computed from the formula shown below.

Acceleration time (ms) = Vc/1000 x Pr3.12 x 1 ms

Deceleration time (ms) = Vc/1000 x Pr3.13 x 1 ms

Stepwise input speed command

Speed

Speed command after
acceleration/deceleration

[r/min]
1000 r/min

c A —————p———y

process

h
'
'
'
'
'
'
'

-

Pr3.12x1 ms

direction, the result is “deceleration”.

i Time

" Pr3.13x1 ms

When the speed difference between the speed command being selected and the speed
command after acceleration/deceleration indicates the same direction as that of the speed
command applied after acceleration/deceleration, result is “acceleration” and if the reverse

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Pr3.14 | Sigmoid acceleration/ deceleration time Range Unit Default |oonto) mode
' setup 0 to 1000 ms 0 s| |

Set S-curve time for acceleration/deceleration process when the speed command is applied.
According to Pr3.12 Acceleration time setup and Pr3.13 Deceleration time setup, set up
sigmoid time with time width centering the inflection point of acceleration/deceleration.

ts ut—su Speed command after
acceleration/deceleration

process

Speed
[r/min]

ta=Vc/1000 x Pr3.12 x 1 ms

td = Vc/1000 x Pr3.13 x 1 ms

ts=Pr3.14 x 1 ms

* Use with the setup of
ta/l2 > ts, td/2 >ts

Target speed (Vc)

b : ! P Time
It L 1
" ta ' ' td Y
Range Unit Default Felkics
Pr3.15 Speed zero-clamp function selection 9 control mode
0to3 — 0 ST

You can set up the function of the speed zero clamp input.

Setup value Function of ZEROSPD (Pin-26)

[0] Invalid: Speed zero-clamp input is ignored.

Speed command is forced to 0 when the speed zero clamp (ZEROSPD) input signal
is turned ON ™.

Speed command is forced to 0 when the speed zero clamp (ZEROSPD) input signal
is turned ON *'. And when the actual motor speed drops to Pr3.16 Speed zero clamp
2 level or below, the position control is selected and servo lock is activated at this point.
The fundamental operations except for this function (switching to the position control)
are identical to those when setup value is 1.

1

When the speed zero clamp (ZEROSPD) input signal is ON "' and speed command is
below Pr3.16

Speed zero clamp level —10 r/min, then the position control is selected and servo lock
is activated at that point.

*1 The default logic is b-contact: the function is enabled while the terminal is open (input signal is
ON). Refer to P.3-39 Control input.

Pr3.16

Range Unit Default Related
Speed zero clamp level 9 : control mode
101020000 | r/min 30 S|T|

Select the timing at which the position control is activated as the Pr3.15 Speed zero-clamp
function selection is set to 2 or 3.
If Pr3.15 = 3, then hysteresis of 10 r/min is provided for detection.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Range Unit Default Pl

Pr3.17 | Selection of torque command J control mode
Oto2 — 0 T

You can select the input of the torque command and the speed limit.

Setup value Torque command input Velocity limit input
[0] Analog input 1™ Parameter value
(A1, 16-bit resolution) (Pr3.25)
1 Analog input 2 Analog input 1
(Al2, 12-bit resolution) (Al1, 16-bit resolution)
5 Analog input 1" Parameter value

(A1, 16-bit resolution)

(Pr3.21, Pr3.22)

*1  For Pr0.01 Control mode setup = 5 (velocity/torque control), the torque command input
is the analog input 2 (Al2, 12-bit resolution).

I Pr3.18

Torque command direction selection

Range Unit Default corﬁ?ctatnigde
Oto1 — 0 T

Select the direction positive/negative direction of torque command.

Setup value

Designation

[0]

Specify the direction with the sign of torque command.
Example: Torque command input (+) for positive direction, (-) for negative direction

Specify the direction with torque command sign (TC-SIGN).
OFF: Positive direction, ON: Negative direction

I Pr3.19

Input gain of torque command

Range Unit Default | felated
1010100  [0.1V100%] 30 T

Based on the voltage (V) applied to the analog torque command (TRQR), set up the
conversion gain to torque command (%).

+ Unit of the setup value is [0.1 V/100 %]
and set up input voltage necessary to
produce the rated torque.

+ Default setup of 30 represents 3 V/100 %.

torque Positive direction
300[%)]
Default Rated 200 +
torque N
100 {f-- -~
-10V\-8 -6 -4 -2 ;

: 2 4 6 810V
; command input

voltage (V)
+200
300[%]
[Negative direction|
Range Unit Default Felkiee
I Pr3.20 Input reversal of torque command 0o 1 5 °°"‘"° ?Tde

Set up the polarity of the voltage applied to the analog torque command (TRQR).

Setup value

Direction of motor output torque

[0]

Non-reversal

“+Voltage” — “Positive direction”, “—Voltage” — “Negative direction”

1

Reversal

“+Voltage” — “Negative direction”, “~Voltage” — “Positive direction”
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1. Details of parameter

[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Range Unit Default B
Pr3.21 Speed limit value 1 control mode
P 0 to 20000 r/min 0 T

Set up the speed limit used for torque controlling.
During the torque controlling, the speed set by the speed limit value cannot be exceeded.
When Pr3.17 = 2, the speed limit is applied upon receiving positive direction command.

Range Unit Default alkics
Pr3.22 | Speed limit value 2 d : conirol mode
01020000 | r/min 0 T
Speed limit value of negative direction command when Pr3.17 = 2.
Speed zero clamp Analog torque L
Pr3.17 Pr3.21 Pr3.22 Pr3.15 (ZEROSPD) command direction Speed limit value
0 No effect Pr3.21 setup value
0 0to 20000 | No effect 1103 OFF No effect Pr3.21 setup value
(o}
ON 0
Positive direction Pr3.21 setup value
0 to 20000 | 0 to 20000 0 No effect - ——
Negative direction | Pr3.22 setup value
2 Positive direction Pr3.21 setup value
0 to 20000 | O to 20000 1t03 OFF - —
Negative direction | Pr3.22 setup value
0 to 20000 | O to 20000 1t03 ON No effect 0
Range Unit Default PR
Pr3.23 * | External scale selection 9 contro} mode
0to2 — 0 F
Select the type of external scale.
Setup . Compatible
AT External scale type Compatible scale speed
. to 4 Mpps
1
[0] A,B phase output type External scale of A, B phase output type (after quadrupled)
Serial communication type | Magnescale Co., Ltd.
1 (incremental version) ™! SR75, SR85, SL700, SL710 10400 Mpps
Mitsutoyo Corp.
Serial communication type AT573, ST771A, ST773A
2 (absolute version) Magnescale Co., Ltd. to 400 Mpps
SR77, SR87

*1 Connect the external scale so that it increments the count as the motor shaft turns
positive direction, and decrements as the shaft turns negative direction. If this
connection arrangement is impossible due to installation condition, etc., use the count

reverse function of Pr3.26 Reversal of direction of external scale.
When the setup value is 1 or 2 while the A, B phase output type is connected, Err50.0
External scale wiring error protection occurs, and if the setup value is 0 while the serial
communication type is connected, Err55.0, 1 or 2 A phase, B phase or Z phase wiring error
protection will occur.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<¥| - P.3-32... “Inputs and outputs on connector X4” + P.6-2 “Protective Function”
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I 1. Details of parameter

[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]
Range Unit Default Pl
Pr3.24 * | Numerator of external scale division 9 control mode
0 to 1048576 - 0 || IF
Set up the numerator of the external scale dividing setup.
When setup value = 0, encoder resolution is used as numerator of the division.
Range Unit Default ek
Pr3.25 * | Denominator of external scale division 9 control mode
10 1048576 — 10000 | | | F

+ Check the number of encoder feedback pluses per one motor revolution and the number of
external scale pulses per one motor revolution, and then set up the numerator of external
scale division (Pr3.24) and the denominator of external scale division (Pr3.25) to establish
the expression shown below.

+ With Pr3.24 set at 0, the encoder resolution is automatically used as numerator.

Example: When ball screw pitch is 10 mm, scale 0.1 _m/pulse, encoder resolution 20 bits

(1048576 pulses);

Pr3.24 [1048576] Encoder resolution per one motor revolution [pulse]
Pr3.25 [100000 External scale resolution per one motor revolution [pulse]

If this ratio is wrong, the difference between the position calculated based on the encoder
pulses and the position calculated based on the external scale pulses becomes large over a
long travel distance and will activate the excess hybrid deviation error protection.

I Pr3.26 *

5 Related
Range Unit Default | control mode

0to 1 — 0 | IF

Reversal of direction of external scale

Reverse the direction of external scale, feedback counter.

Setup value Content
[0] Count value of external scale can be used as it is.
1 Sign (positive/negative) of count value of external scale should be inverted.

For setting method of this parameter, refer to P.3-12 Full closed control mode.

I Pr3.27 *

External scale Z phase disconnection Range Unit Default  |soriontrode
detection disable Oto1 — 0 | IF

Enable/disable Z-phase disconnection detection when A, B phase output type external scale
is used.

Setup value Content
[0] Valid
1 Invalid

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4” - P.6-2 “Protective Function”
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1. Details of parameter
[Class 3] Velocity/ Torque/ Full-closed control

Default: [ ]

Range Unit Default B

Pr3.28 * | Hybrid deviation excess setu B e
v P 1to 134217728 | Command | 16000 | | | |F

You can setup the permissible gap (hybrid deviation) between the present motor position
and the present external scale position.

I Pr3.29 *

Range Unit Default | felated

Hybrid deviation clear setup

010100  |Revolution 0 [ [F

As the motor turns the number of revolutions set by this parameter, the hybrid deviation is
cleared to 0. No clearing is made with setup value 0.

<Hybrid deviation clear feature>
As the motor reaches the number of revolutions set by Pr3.29 Hybrid deviation clear setup,
clear the hybrid deviation to 0. This feature allows the motor to be used in an application
where hybrid deviation accumulate due to slippage, etc.
Hybrid deviation value
(command unit) (absolute value)

Pr3.28
(Hybrid deviation | - - - - - - - - - o m oo
excess setup)

Excess hybrid deviation error

Pr3.29 Pr3.29
(Hybrid deviation clear setup) | (Hybrid deviation clear setup)

No. of motor revolutions [rev]

Note: Revolution in the hybrid deviation clear setup is counted by using encoder feedback pulses.

To use the hybrid deviation clear, be sure to set Pr3.29 Hybrid deviation clear setup to the
appropriate value. If the setup value is too small with respect to the value of Pr3.28 Hybrid
deviation excess setup, abnormal operation due to e.g. external scale connection error
cannot be protected.

Limit sensor should be used to assure safety.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 4] I/F monitor setting
Range Unit Default | helated
Pr4.00 * | SI input selection 00828282h
0 to OOFFFFFFh — (8553090) PISIT|F

Assign functions to SI1 inputs.
These parameters are presented in hexadecimals.
Hexadecimal presentation is followed by a specific control mode designation.

00— ———** h :position/full-closed control
00- - ** ——h :velocity control
00* * ————h :torque control

Replace * * with the function number.
For the function number see the table below. Logical setup is also a function number.

. Setup value
Title Symbol a-contact b-contact

Invalid - 00h Do not setup.
Positive direction over-travel inhibition input POT 01h 81h
Negative direction over-travel inhibition input NOT 02h 82h
Servo-ON input ™ SRV-ON 03h 83h
Alarm clear input A-CLR 04h Do not setup.
Control mode switching input "2 C-MODE 05h 85h
Gain switching input GAIN 06h 86h
Deviation counter clear input " CL 07h Do not setup.
Command pulse inhibition input " INH 08h 88h
Torque limit switching input TL-SEL 09h 89h
Damping control switching input 1 VS-SELA1 0Ah 8Ah
Damping control switching input 2 VS-SEL2 0Bh 8Bh
Electronic gear switching input 1 DIV1 0Ch 8Ch
Electronic gear switching input 2 DIV2 0Dh 8Dh
Selection 1 input of internal command speed INTSPD1 OEh 8Eh
Selection 2 input of internal command speed INTSPD2 OFh 8Fh
Selection 3 input of internal command speed INTSPD3 10h 90h —
Speed zero clamp input ZEROSPD 11h 91h
Speed command sign input VC-SIGN 12h 92h
Torque command sign input TC-SIGN 13h 93h
Forced alarm input E-STOP 14h 94h
Inertia ratio switching input J-SEL 15h 95h

For input pin assignment with default setting, refer to P.3-39 Control input.
P.3-52
<Example of change> —
To change the default setting “Negative direction over-travel inhabitation input” (in all
modes) for b-contact to for a-contact, set the input to 00020202h.
* For easier setting, use the setup support software PANATERM.

* Do not setup to a value other than that specified in the table.
+ Do not assign specific function to 2 or more signals. Duplicated assignment will cause
Err33.0 I/F input multiple assignment error 1 or Err33.1 I/F input multiple assignment error 2.

*1  Servo-on input signal (SRV-ON) must be used to enable servo-on.

*2 When using control mode switching input (C-MODE), set the signal to all control modes. If the signal is
set to only 1 or 2 control modes, Err33.2 I/F input function number error 1 or Err33.3 I/F input function
number error 2 will be generated.

* The control input pin set to invalid state does not affect any operation.

+ Function (servo-on input, alarm clear, etc.) to be used in multiple control modes must be assigned to
the same pin with correct logical arrangement. Incorrect setting will cause Err33.0 I/F input multiple
assignment error 1 or Err33.1 I/F input multiple assignment error 2.

*3 Deviation counter clear input (CL) can be assigned only to SI7 input. Wrong assignment will cause
Err33.6 Counter clear assignment error.

*4 Command pulse inhibit input (INH) can be assigned only to SI10 input. Wrong assignment will cause
Err33.7 Command pulse input inhibit input.

*5 Note that the front panel indicates parameter value in decimal number. —

4-37



1. Details of parameter

[Class 4] I/F monitor setting

SI2 input selection Range Unit Default | Related
i 0 to 0OFFFFFFh — ?ggé%gw pls[TlF
SI3 input selection Range Unit Default |, reted -
i 0 to 0OFFFFFFh — O(ggégégg\? pls[TlE
Sl4 input selection Range Unit Default |, reted -
i 0 to 00FFFFFFh — 0?30964076508%h PlsITIE
SI5 input selection Range Unit Default |, reated
i 0 to OOFFFFFFh — 00?21183% plsITIF
SI6 input selection Range Unit Default |, eated
i 0 to 00FFFFFFh — 0?109370337099;h plslTlE
SI7 input selection Range Unit Default |, reted
P 0 to 00FFFFFFh — 00(%%%1‘%% plsITIE

Deviation counter clear (CL) can be set up only with this parameter. If any other parameter
is used for this purpose, Err33.6 Counter clear assignment error will be issued.

Range

Unit

Default

Related

SI8 input selection conoted
i 0 to OOFFFFFFh — 0?206;130147024§h plsITIE
SI9 input selection Range Unit Default |, felated -
P 0 to 00FFFFFFh — 0?30258095605€;h plslTlE
SI10 input selection Range Unit Default |, felated -
P 0 to OOFFFFFFh — 00(()30702E05§8h pls|TlE

Assign functions to SI2 to SI10 inputs.

These parameters are presented in hexadecimals.
Setup procedure is the same as described for Pr4.00.

For input pin assignment with default setting, also refer to P.3-39 Control input.

parameter is used for this purpose, Err33.7 INH assignment error will be issued.

Command pulse inhibition input (INH) can be setup only with this parameter. If any other

* A parameter is designated as follows: Class

PerO"(—)‘(—‘L Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4” -« P.6-2 “Protective Function”
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1. Details of parameter

[Class 4] I/F monitor setting

Range Unit Default | elated
.10 * | SO1 output selection
Pra.10 P 0to00FFFFFFh| — | QE030N [pis T|F

Assign functions to SO1 outputs.
These parameters are presented in hexadecimals. ™

Hexadecimal presentation is followed by a specific control mode designation.

00— ———** h :position/full-closed control
00— —** ——h :velocity control
00* * — ———h :torque control

Replace * * with the function number.

For the function number see the table below. Logical setup is also a function number.

Setup Title Symbol
00h | Invalid -
01h | Servo alarm output ALM
02h | Servo-Ready output S-RDY
03h | External brake release signal BRK-OFF
04h | Positioning complete output INP
05h | At-speed output AT-SPEED
06h | Torque in-limit signal output TLC
07h | Zero-speed detection output signal ZSP
08h | Speed coincidence output V-COIN
09h | Alarm output 1 WARN1
0Ah | Alarm output 2 WARN2
0Bh | Positional command ON/OFF output P-CMD
0Ch | Positioning complete 2 INP2
0Dh | Speed in-limit output V-LIMIT
OEh | Alarm attribute output ALM-ATB
OFh | Speed command ON/OFF output V-CMD

XA 10h | Servo on status output SRV-ST

+ Same function can be assigned to 2 or more output signals.

- Control output pin set to invalid always has the output transistor turned OFF.

+ Do not change the setup value shown in the table.
* I : Only available on A5T series.

*1 Note that the setup values are displayed in decimal on the front panel.

Note

For output pin assignment with
default setting, also refer to
P.3-47 Output signals (common)
and their functions.
P.3-54
<Example of change>
To change the default setting
“External brake release signal”
(in all modes) to “Alarm output
1”, set the input to 00090909h.

* For easier setting, use the

setup support software
PANATERM.

Pr4.11 * | SO2 output selection 0o OT)T:nlf:FFFh Ujit o 8%%2%%*‘ c;,ﬁiiatfg?
Pr4.12 * | SO3 output selection 0o OT)T:nlflfFFFh Ujit o ?[g)z;i’ét; . Cporﬁfatfg?
Pr4a.13 * | SO4 output selection - Olz)inlflfFFFh Ujit 0 ?522;0:%:# C;rﬁgatfgf
Pr4.14 * | SO5 output selection 0to OZinlflfFFFh Ujit O?Ee%ii(l)})h c;rﬁfafgie
Pr4.15 * | SO6 output selection - OZ?:nlf:FFFh Ujit . ?592;036:)(;;6)" C;rﬁfatfg?

Assign functions to SO2 to SO6 outputs.
These parameters are presented in hexadecimals.
Setup procedure is the same as described for Pr4.10.
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l 1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]

Range Unit Default ek,

Pr4.16 Type of analog monitor 1 £ontrol moede
P g 0to 21 — 0 Ps|T[F

Select the type of monitor for analog monitor 1. *See the table shown on the next page.

Pr4.17

Analog monitor 1 output gain

Range Unit Default |, felated
0to 214748364 [Menietill o [P[S[TIF

Set up the output gain of analog monitor 1.
For Pr4.16 = 0 Motor speed, 1 V is output at the motor speed [r/min] = Pr4.17 setup value.

Pr4.18

Type of analog monitor 2

Range Unit Default corﬁfcl)atrﬁgde
0 to 21 - 4 PIS|TIF

Select the type of monitor for analog monitor 2. *See the table shown on the next page.

Pr4.19

Analog monitor 2 output gain

Range Unit Default corﬁ%atrﬁgde
0 to 214748364 [Montorunil o PIS|TIF

Set up the output gain of analog monitor 2.
For Pr4.18 = 4 Torque command, 1 V is output at the torque command [%] = Pr4.19 setup value.

Pr4.20

. [ D N |

Type of digital monitor

Range Unit Default | felated
0to3 — 0 P/sS|T|F

Select type of the digital monitor.

Digital signal output

Setup value Type of monitor
L output H output
[0] Positioning complete condition Not completed Completed
1 Positional command Without command With command
2 Alarm Not generated Generated
3 Gain selected 1st gain 2nd gain

(including 3rd gain)

* A parameter is designated as follows: Class

EQ(L Parameter No.

+ For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

+ Only for position control type is not provided with analog input.
+ Only for position control type is not provided with digital monitor output.

Related page -3 - P.3-32... “Inputs and outputs on connector X4”
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I 1. Details of parameter

[Class 4] I/F monitor setting

*1 The encoder rotation data CCW is always positive value regardless of Pr0.00 Rotational direction setup.
The direction of other monitor data basically follows Pr0.00 Rotational direction setup.

*2 Analog inputs 1, 2 and 3 always output terminal voltage regardless of usage of analog input function.
Only for position control type is not provided with analog inputs.

*3 For the command pulse input, the speed before the command filter (smoothing, FIR filter) is defined as positional
command speed and speed after filter is defined as internal command speed.

Positional command Internal position
speed [r/min] command speed [r/min]
Command a Positonal
Command division/ osl |onaé Position
pulse input multiplication |+ | comman control
process filter

Encoder feedback/
external scale feedback

*4  Command positional deviation is the deviation with respect to the command pulse input and the encoder positional
deviation/ full-closed positional deviation is the deviation at the input section of the positional control, as described in

the figure below.
Encoder positional deviation (encoder unit)
/ Full-closed deviation (external unit)

Command C;wg;:r:}d CPgrierl]c;nnag Positional
pulse input multiplication filter control
+ Command Encoder feedback/
— ... . external scale feedback
division/multiplication - ®
reverse conversion

Positional command deviation (command unit)

*5 Temperature information from the encoder includes value only when it is a 20-bit incremental encoder. Otherwise,
the value is always 0.
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. . Output gain for settin

Pr4.16/Pr4.18 Type of monitor Unit Ppr4.1g7ﬂ9r4.19 -0 9

0 Motor speed r/min 500 L=

1 Positional command speed * r/min 500

2 Internal positional command speed " r/min 500

3 Velocity control command r/min 500

4 Torque command % 33

5 Command positional deviation * pulse (Command unit) 3000

6 Encoder positional deviation ™ pulse (Encoder unit) 3000

7 Full-closed deviation ™ pulse (External scale unit) 3000

8 Hybrid deviation pulse (Command unit) 3000

9 Voltage across PN \% 80 [

10 Regenerative load factor % 33

11 Overload factor % 33

12 Positive direction torque limit % 33

13 Negative direction torque limit Y% 33

14 Speed limit value r/min 500

15 Inertia ratio % 500

16 Analog input 1 2 Vv 1

17 Analog input 2 "2 \Y 1

18 Analog input 3 "2 \" 1

19 Encoder temperature °C 10

20 Driver temperature °C 10

21 Encoder single-turn data ™! pulse (Encoder unit) 110000




l 1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
Range Unit Default B
Pr4.21 | Analog monitor output setu gontro} mooe
I g P P Oto2 — 0 P/sS|T|F
Select output format of the analog monitor.
Setup value Output format
[0] Signed data output -10Vto 10V
1 Absolute value data output OVtoli0V
2 Data output with offset O0Vto 10V (5V at center)
Range Unit Default folaiod
Pr4.22 | Analog input 1 (Al1) offset setu contro] mode
g input 1 (Al) P 5578 to 5578 |0.359 mV 0 P/S|TIF
Set up the offset correction value applied to the voltage fed to the analog input 1.
Range Unit Default ol ates
Pr4.23 | Analog input 1 (Al1) filter contro] mode
ginput 1 (Al) 0106400 | 0.01 ms 0 P/sS|T|F
Set up the time constant of 1st delay filter that determines the lag time behind the voltage
applied to the analog input 1.
Range Unit Default HEliedy
Pr4.24 | Analog input 1 (Al1) overvoltage setu gontro} moece
g input 1 (Al) 9 P 0'to 100 0.1V 0 P/S|T|F
Set up the excessive level of the input voltage of analog input 1 by using the voltage
associated with offset.
Range Unit Default Fllid
Pr4.2 Analog input 2 (Al2) offset setu conirol mode
. ginput2 (A12) P 34210342 | 5.86 mV 0 P/S|T|F
Set up the offset correction value applied to the voltage fed to the analog input 2.
Range Unit Default REELY
Pr4.2 Analog input 2 (AI2) filter conirol mode
6 ginput2 (A12) 0106400 | 0.01 ms 0 Ps|T[F
Set up the time constant of 1st delay filter that determines the lag time behind the voltage
applied to the analog input 2.
Range Unit Default Rl
Pr4.27 | Analog input 2 (Al2) overvoltage setu control mode
ginput2 (A2) 9 P 0to 100 0.1V 0 Ps|T|F
Set up the excessive level of the input voltage of analog input 2 by using the voltage
associated with offset.
Range Unit Default Fllied
Pr4.2 Analog input 3 (AI3) offset setu conirol mode
8 g input3 (Al3) P 34210342 | 5.86 mV 0 P/sS|T|F
Set up the offset correction value applied to the voltage fed to the analog input 3.

_ + A parameter is designated as follows: Class 7290 parameter No.
+ Only for position control type is not provided with analog input.

Related page --:
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“Inputs and outputs on connector X4”




1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
. . Range Unit Default | helated
. Analog input 3 (AI3) filter
Pra.29 g input 3 (AI3) 0106400 | 0.01 ms 0 PIS|TIF
Set up the time constant of 1st delay filter that determines the lag time behind the voltage
applied to the analog input 3.
. Range Unit Default | elated
. Analog input 3 (AlI3) overvoltage setu
Pra.30 og input 3 (Al3) overvoltag P 00 100 0.1V 0 PIS|TIF

Set up the excessive level of the input voltage of analog input 3 by using the voltage
associated with offset.

Range Unit Default corﬁfcgatrﬁgde

0to 262144 | Command 10 [P | |F

Positioning complete (In-position) range

Set up the timing of positional deviation at which the positioning complete signal (INP1) is output.

The command unit is used as the default unit but can be replaced by the encoder unit by
using Pr5.20. Positioning unit selection. Note that when the encoder unit is used, unit of
Pr0.14 Positional deviation excess setup is also changed.

For description of “command unit” and “encoder unit”, refer to P.4-52 “Pr5.20".

Pr4.32

o . Range Unit Default |, helated
Positioning complete (In-position) 0103

output setup — 0 P F
EEd O0to10

Select the condition to output the positioning complete signal (INP1).

Setup value Action of positioning complete signal
[0] The signal will turn on when the positional deviation is smaller than Pr4.31 (Positioning
complete range)
1 The signal will turn on when there is no position command and the positional deviation is
[ AS | 6 smaller than Pr4.31 (Positioning complete range).
2 The signal will turn on when there is no position command, the zero-speed detection signal is
[ AST | 7 ON and the positional deviation is smaller than Pr4.31 (Positioning complete range).

The signal will turn on when there is no position command and the positional deviation is

3 smaller than Pr4.31 (Positioning complete range). Then holds "ON" status until the next
position command is entered.Subsequently, ON state is maintained until Pr4.33 INP hold
time has elapsed. After the hold time, INP output will be turned ON/OFF according to the
coming positional command or condition of the positional deviation.

When the positioning judgment delay time set by Pr4.33 INP hold time passes after transi-
tion from “with position command” to “without position command”, positioning complete
judgment sequence starts. If there is no position command and the positional deviation is
smaller than Pr4.31 Positioning complete (in position) range, the signal will turn on.

When the positioning judgment delay time set by Pr4.33 INP hold time passes after transi-
tion from “with position command” to “without position command”, and within positioning
complete range, positioning complete judgment sequence starts. If there is no position
command and the positional deviation is smaller than Pr4.31 Positioning complete range,

4,9

EEd 5,10

the signal will turn on.

Presence/absence of position command can be judged by referring to the command after
position command filter when the setup value is 1-5, or the command before position
command filter when the setup value is 6-10.

* [l : Only available on A5T series.

- A parameter is designated as follows: Class_P9-%_parameter No.

+ Only for position control type is not provided with analog input.

Related page --% - P.3-32... “Inputs and outputs on connector X4”
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l 1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]

Range Unit Default B

Pr4.33 INP hold time control mode

I 0 to 30000 1ms 0 P | |F

Set up the hold time when Pr4.32 Positioning complete output setup = 3.

Setup value State of positioning complete signal

[0]

The hold time is maintained definitely, keeping ON state until the next positional
command is received.

ON state is maintained for setup time (ms) but switched to OFF state as the positional

110 30000 command is received during hold time.

I Pr4.34

Range Unit Default co;ﬁﬁlnatrﬁgde

Zero-speed

101020000 | r/min 50 P/sS|TIF

You can set up the timing to feed out the zero-speed detection output signal (ZSP or TCL) in
rotational speed [r/min].

The zero-speed detection signal (ZSP) will be fed out when the motor speed falls below the
setup of this parameter, Pr4.34.

- The setup of Pr4.34 is valid for both

Positive and Negative direction speed
regardless of the motor rotating (Pr4.34+10) r/m_in>
direction.

+ There is hysteresis of 10 [r/min].

(Pr4.34—10) r/min
<+—

[Negative direction|

ZSP_‘ ON l_

I Pr4.35

Range Unit Default Related
Speed coincidence range 9 ! control mode
101020000 | r/min 50 ST

Set the speed coincidence (V-COIN) output detection timing.
Output the speed coincidence (V-COIN) when the difference between the speed command

and the motor speed is equal to or smaller than the speed specified by this parameter.

Speed command after
acceleration/deceleration

Speed Pr4.35 1
speca | commeng P 7 Spo comserc g
[f/min] |\ fceeeae
S 7 ¥
Pr4.35 "1
(Speed coincidence Motor speed
range) \h\f

X Pr4.35 1
I : (Speed coincidence range)

Speed coincidence
output
V-COIN ON | OFF

*1 Because the speed coincidence detection is associated with 10 r/min hysteresis, actual
detection range is as shown below.
Speed coincidence output OFF — ON timing (Pr4.35 — 10) r/min
Speed coincidence output ON — OFF timing (Pr4.35 + 10) r/min

;
ON |  oFF |
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1. Details of parameter

[Class 4] I/F monitor setting

Range Unit Default REEEh
Pr4.3 At-speed (Speed arrival COFro, moge
I 6 peed (Sp ) 101020000 | r/min 1000 ST
Set the detection timing of the speed arrival output (AT-SPEED).
When the motor speed exceeds this setup value, the speed arrival output (AT-SPEED) is
output. Detection is associated with 10 r/min hysteresis.
Speed
[r/min] Motor speed
Pr4.36+10 | - - - - ,
Pr4.36-10 |- 4~ - S RRREEEEEEEE N
I I Time
—-(Pr4.36-10) r----- mmmmmmmmoooe N Ry < -
~(Pr4.36+10) ----- s ) :
the speed : : P :
arrival output | OFF ON |OFF| ON |
AT-SPEED
Range Unit Default R
Pr4.37 | Mechanical brake action at stalling setu COITro, mode
I 3 9 SEHP ™5t 10000 1ms 0 PIS|TIF

You can set up the time from when the brake release signal (BRK-OFF) turns off to when the
motor is de-energized (Servo-free), when the motor turns to Servo-OFF while the motor is at stall.

+ Set up to prevent a micro-travel/ drop of SRV-ON ON OFF
the motor (work) due to the action delay ¥
time (tb) of. the brake BRK-OFF release [ hold
- | After setting up Pr4.37 = tb | —
then compose the sequence so as the actualbrake o L 1 hold
driver turns to Servo-OFF after the brake 7777777 L
i i motor . non-
is actually activated. energization energized onergized
| Pr4.37
>
Range Unit Default el
Pr4.38 | Mechanical brake action at running setu OF o
I 9S8P ™50 10000 1ms 0 PIS|TIF

You can set up time from when detecting the off of Servo-ON input signal (SRV-ON) is to
when external brake release signal (BRK-OFF) turns off, while the motor turns to servo off

during the motor in motion.

+ Set up to prevent the brake deterioration
due to the motor running.

+ At Servo-OFF during the motor is
running, tb of the right fig. will be a
shorter one of either Pr4.38 setup time,
or time lapse till the motor speed falls
below Pr4.39 setup speed.

SRV-ON

ON I
BRK-OFF release | hold

OFF

tb
actual energized : non-
brake 94| ' energized
' ' Prd.39
motor 1 setup speed.

energization

A

A

A

A

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ', changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 4] I/F monitor setting

Default: [ ]
Range Unit Default B
Pr4.39 Brake release speed setu , coplre, node
P P 30 to 3000 r/min 30 P/sS|T|F
Set up the speed timing of brake output checking during operation.
Range Unit Default e
Pr4.40 Selection of alarm output 1 conlre, moce
I P 010 10 — 0 P/S|T|F
Range Unit Default F{f'atrﬁdd
Pr4.41 Selection of alarm output 2 conlre, mode
I P 010 10 — 0 P/S|T|F
Select the type of alarm issued as the alarm output 1 or 2.
Setup
TS Alarm Content
[0] - ORed output of all alarms.
1 Overload protection Load factor is 85 % or more the protection level.
2 Over-regeneration alarm Regenerative load factor is 85 % or more the protection level.
3 Battery alarm Battery voltage is 3.2 V or lower.
4 Fan alarm Fan has stopped for 1 sec. ™
5 Encoder communication The number of successive encoder communication errors
alarm exceeds the specified value.
6 Encoder overheat alarm The encoder detects overheat alarm.
7 Oscillation detection alarm | Oscillation or vibration is detected.
8 Lifetime detection alarm Life expectancy of capacitor or fan becomes short.
9 External scale error alarm | The external scale detects the alarm.
10 External scale The number of successive external scale communication
communication alarm errors exceeds the specified value.

Related page -~

*1 The upper fan on the H-frame driver stops during servo OFF to save energy. This is normal.

For detailed description of alarm types, refer to P.3-49.

I Pr4.42

2nd Positioning complete (In-position)
range

Range Unit Default |, felated
0to 262144 | Command 10 [P | |F

The INP2 turns ON whenever the positional deviation is lower than the value set up in this
parameter, without being affected by Pr4.32 Positioning complete output setup. (Presence/
absence of positional command is not related to this judgment.)

The command unit is used as the default unit but can be replaced by the encoder unit by
using Pr5.20. Positioning unit selection. Note that when the encoder unit is used, unit of
Pr0.14 Positional deviation excess setup is also changed.

For description of “command unit” and “encoder unit”, refer to P.4-52 “Pr5.20”.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 5] Enhancing setting

Default: [ ]
I Pr5.00 | 2nd numerator of electronic gear :fonifo Ujit De:)a“” c;rﬁféaﬁg?
I Pr5.01 | 3rd numerator of electronic gear :;"2:0 Ujit De:)a“” c;rﬁféaﬁgc::e
I Pr5.02 | 4th numerator of electronic gear :;"2:0 Ujit De:)a“” c;rﬁféaﬁgc::e

Set the 2nd to 4th numerator of division/multiplication operation made according to the
command pulse input.
This setup is enabled when Pr0.08 command pulse counts per one motor revolution = 0 or
full closed controlling.
When the setting value is 0 for positioning controlling, encoder resolution is set as a
numerator.
When the setting value is 0 for full closed controlling, both numerator and denominator are set to 1.

Range Unit Default | elated
Pr5.03 * | Denominator of pulse output division 0 to 262144 0 plslTlE
IS 0 to 1048576
For details, refer to P.4-11.
* XS represents setting range applied to A5I series.
Range Unit Default el
Pr5.04 * | Over-travel inhibit input setu €O, mode
I P P 0to2 - 1 PIS|TIF
Set up the operation of the run-inhibition (POT, NOT) inputs.
Setup value Operation
0 POT — Inhibit positive direction travel
NOT — Inhibit negative direction travel
[1] Disable POT, NOT
2 POT or NOT input activates Err38.0 Run-inhibition input protection.
Range Unit Default GEHIER
Pr5.05 * | Sequence at over-travel inhibit CONro. mode
I q 0to2 - 0 P/S|TIF

When Pr5.04 Over-travel inhibition = 0, specify the status during deceleration and stop after
application of the over-travel inhibition (POT, NOT).

<Details of Pr5.05 (Sequence at over-travel inhibit)>

Deviation counter

towards inhibited direction

Pr5.04 | Pr5.05 During deceleration After stalling
content
[0] Dynamic brake Torque command=0 Hold
action towards inhibited direction
0 1 Torque command=0 Torque command=0 Hold
towards inhibited direction | towards inhibited direction
Command=0 Clears before/
2 Emergency stop

after deceleration

* A parameter is designated as follows: Class

Pr0.00

—'== Parameter No.

* For parameters which No. have a suffix of “ * ', changed contents will be validated when
you turn on the control power.

Related page -<¥| - P.3-32... “Inputs and outputs on connector X4” + P.6-2 “Protective Function”
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1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]
Range Unit Default Fllied
I Pr5.06 | Sequence at Servo-Off 5105 — 0 CP""“g’ ?T‘:__e
Specify the status during deceleration and after stop, after servo-off.
Setup Duri . _ Positional deviation/
e uring deceleration After stalling extern_al §cale
deviation
[0] Dynamic Brake (DB) action Dynamic Brake (DB) action Clear ™
1 Free-run (DB OFF) Dynamic Brake (DB) action Clear ™
2 Dynamic Brake (DB) action Free-run (DB OFF) Clear ™
3 Free-run (DB OFF) Free-run (DB OFF) Clear ™
4 Dynamic Brake (DB) action Dynamic Brake (DB) action Hold 2
5 Free-run (DB OFF) Dynamic Brake (DB) action Hold 2
6 Dynamic Brake (DB) action Free-run (DB OFF) Hold 2
7 Free-run (DB OFF) Free-run (DB OFF) Hold "2
8 Emergency stop Dynamic Brake (DB) action Clear ™
9 Emergency stop ™ Free-run (DB OFF) Clear ™

*1 Emergency stop refers to a controlled immediate stop with servo-on.

The torque command value is limited during this process by Pr5.11 Emergency stop torque setup.

*2 If the positional command is kept applied or the motor is kept running with servo-off condition, positional
deviation is accumulated, causing Err24.0 Excess positional deviation protection to be issued. If the
servo is turned ON while the position or external scale is significantly deviating, the motor may rapidly
operate to reduce the deviation to 0. Remember these requirements if you want to maintain the
positional deviation/external scale deviation.

*3 Deceleration period is the time required for the running motor to speed down to 30 r/min. Once the
motor speed drops below 30 r/min, it is treated as in stop state regardless of its speed.

*4 Positional deviation/external scale deviation is always cleared to 0.

If an error occurs during servo-off, follow Pr5.10 Sequence at alarm. If the main power is
turned off during servo-off, follow Pr5.07 Sequence during main power interruption.

Refer to P.2-63, "Timing Chart"-Servo-ON/OFF action while the motor is at stall" of
Preparation as well.

I Pr5.07

Range Unit Default Rl
Sequence at main power OFF control mode
a P 0to9 — 0 Ps|T|F

Specify the status during deceleration after main power interrupt or after stoppage.
The relationship between the setup value of Pr5.06 and the operation and process at
deviation counters is the same as that for Pr5.07 (sequence at main power OFF).

If an error occurs with the main power supply turned off, Pr5.10 Sequence at alarm is
applied to the operation.

When the main power supply is turned off with servo-on state, Err13.1 Main power
undervoltage error occurs if Pr5.08 LV trip selection with main power off = 1, and the
operation follows Pr5.10 Sequence at alarm.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4” - P.6-2 “Protective Function”
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1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]

Range Unit Default e

Pr5.0 LV trip selection at main power OFF Lontre; mede

I >.08 P P Oto 1 - 1 P/S|TIF

You can select whether or not to activate Err13.1 (Main power under-voltage protection)
function while the main power shutoff continues for the setup of Pr5.09 (Main power-OFF
detection time).

Setup value Action of main power low voltage protection
When the main power is shut off during Servo-ON, Err13.1 will not be triggered and
0 the driver turns to Servo-OFF. The driver returns to Servo-ON again after the main
power resumption.
(1] When the main power is shut off during Servo-ON, the driver will trip due to Err13.1
(Main power low voltage protection).

This parameter is invalid when Pr5.09 (Detection time of main power OFF)=2000. Err13.1
(Main power under-voltage protection) is triggered when setup of Pr5.09 is long and P-N
voltage of the main converter falls below the specified value before detecting the main
power shutoff, regardless of the Pr5.08 setup.

Pr5.09 * | Detection time of main power off

Range Unit Default co,ﬁfc',aﬁgde
70 to 2000 1ms 70 PIS|TIF

You can set up the time to detect the shutoff while the main power is kept shut off continuously.
The main power off detection is invalid when you set up this to 2000.

Range Unit Default EkHER
. Sequence at alarm CONro. mode
IPr510 q 0to7 - 0 P/S|TIF
Specify the status during deceleration and after stop, after occurrence of alarm.
Set Positional deviation/
etup During deceleration After stalling external scale
value -
deviation
[0] Dynamic Brake (DB) action Dynamic Brake (DB) action Hold
Free-run (DB OFF) Dynamic Brake (DB) action Hold !
Dynamic Brake (DB) action Free-run (DB OFF) Hold !
Free-run (DB OFF) Free-run (DB OFF) Hold !
Action A: Emergency stop . . "
4 Action B: DB action *2 Dynamic Brake (DB) action Hold
Action A: Emergency stop . . »
5 Action B: DB OFF *2 Dynamic Brake (DB) action Hold
Action A: Emergency stop »
6 Action B: DB action *2 Free-run (DB OFF) Hold
Action A: Emergency stop »
7 Action B: DB OFF * Free-run (DB OFF) Hold

*1 Positional deviation/external scale deviation is maintained during alarm condition and will be
cleared when the alarm is cancelled.

*2 Action of A/B: When an alarm requiring emergency stop occurs, the action A is selected when the
setup value in the table is set within the range 4 to 7, causing emergency stop of operation. When
an alarm not requiring emergency stop occurs, it triggers dynamic braking (DB) specified by action
B, or free-running.

*3 Deceleration period is the time required for the running motor to speed down to 30 r/min.
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1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]
Range Unit Default | Related
Pr5.11 Torque setup for emergency stop 010 500 % 0 b ‘ S T\ =
Set up the torque limit at emergency stop.
When setup value is 0, the torque limit for normal operation is applied.
Range Unit Default el
I Pr5.12 | Over-load level setup 510 500 % 0 CSTQJ ?“"::e

* You can set up the over-load level. The overload level becomes 115[%] by setting up this to

0.

+ Use this with 0 setup in normal operation. Set up other value only when you need to lower

the over-load level.

* The setup value of this parameter is limited by 115[%] of the motor rating.

Range Unit Default A
Pr5.1 Over-speed level setu €oftro, mode
513 P P 01020000 | r/min 0 P/sS|T|F
- If the motor speed exceeds this setup value, Err26.0 Over-speed protection occurs.
» The over-speed level becomes 1.2 times of the motor max. speed by setting up this to 0.
Range Unit Default el
Pr5.14 Motor working range setu COFTo, mode
grang P 0101000  |0.1 revolution 10 P/sS|T|F

* You can set up the movable range of the motor against the position command input range.
* When the motor movement exceeds the setup value, software limit protection of Err34.0

will be triggered.

Range Unit Default A
Pr5.15 * | I/F reading filter control mode
I ’ 0to3 - 0 P/S|T|F

Select reading period of the control input signal.

Setup value | Reading period of the signal.
[0] 0.166 ms
1 0.333 ms
1ms
1.666 ms

Exclude deviation counter clear input (CL) and command pulse inhibit input (INH).

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4” -« P.6-2 “Protective Function”
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1. Details of parameter
[Class 5] Enhancing setting
Default: [ ]
Range Unit Default REEEh
Pr5.16 * | Alarm clear input setu CONTo. mode
I 516 P P 0to 1 — 0 PIS|TIF
Select alarm clear input (A-CLR) recognition time. I
Setup value Recognition time
[0] 120 ms
1 To Pr5.15 IF reading filter
Range Unit Default REEER
Pr5.17 Counter clear input mode £ontro) mode
I S P 0to4 — 3 Pl | IF
You can set up the clearing conditions of the counter clear input signal.
Setup value Clear condition
0 Invalid
1 Clear at a level (no reading filter)
2 Clear at a level (with reading filter)
[3] Clear at an edge (no reading filter)
4 Clear at an edge (with reading filter)
For signal width/timing requiring the deviation counter input, refer to P.3-40.
Pr5.18 Invalidation of command pulse inhibit Range Unit Default |oornit mode
] input Oto1 — 1 Pl | IF
Select command pulse inhibit input enable/disable.
Setup value INH input
0 Valid I
[1] Invalid
Pr5.19 * Command pulse inhibit input reading Range Unit Default | oot mode
] setup 0to4 — 0 Pl | IF
Select command pulse inhibit input enable/disable signal reading period. When the status of
several signals read during the predetermined reading period are same, update the signal status.
Setup value Signal reading period
[0] 0.166 ms
1 0.333 ms
2 1ms
3 1.666 ms
4 0.166 ms (no check for multiple coincidence)
Longer reading period protects against operation error due to noise but decreases response
to input signal.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ *# ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4” - P.6-2 “Protective Function”

4-51




1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]

Range Unit Default ek,

.20 * | Position setup unit select conlre, mode
IPr520 P 0to 1 — 0 Pl | |F

Specify the unit to determine the range of positioning complete and excessive positional
deviation.

Setup value Unit
[0] Command unit
1 Encoder unit

The command unit defines 1 command pulse from the higher level device as setting value 1,
while the encoder unit defines 1 encoder pulse as setting value 1.

When the electronic gear ratio set by using the command division and multiplication function
(electronic gear) is R, the following relationship is obtained.

Command unit x R = encoder unit

For example, if 20-bit encoder is used with the default setting,
20 20

I Pr5.21

R= 10000 then, command unit x 10000 = encoder unit.
Range Unit Default Related

Selection of torque limit - control mode
Oto6 - 1 p‘s ‘F

You can set up the torque limiting method.

Setup value Positive direction Negative direction
0 P-ATL(0Vto 10V) N-ATL (-10 Vto 0 V)
[1] 1st torque limit (Pr0.13)
2 1st torque limit (Pr0.13) | 2nd torque limit (Pr5.22)
3 TL-SEL OFF — 1st torque limit (Pr0.13)
TL-SEL ON — 2nd torque limit (Pr5.22)
P-ATL (0 Vto 10V) | N-ATL (0 Vto 10 V)
P-ATL (0 Vto 10 V)
TL-SEL OFF
1st torque limit (Pr0.13) | 2nd torque limit (Pr5.22)
6 TL-SEL ON
External input positive direction torque External input negative direction torque
limit (Pr5.25) limit (Pr5.26)
. Range Unit Default | Related
Pr5.22 | 2nd torque limit 010 500 % 500 Pls| |F

You can set up the 2nd limit value of the motor output torque.
The value of parameter is limited to the maximum torque of the applicable motor.

For details of torque limit value, refer to P.2-84.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page - . P.2-84 “Setup of Torque Limit” « P.3-32... “Inputs and outputs on connector X4” + P.6-2 “Protective Function”
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1. Details of parameter
[Class 5] Enhancing setting

Range Unit Default e
Pr5.2 Torque limit switching setup 1 conol mode
5.23 q g setup 0104000  |ms/100 % 0 Pls| |F
Specify the rate of change (slope) from 1st to 2nd during torque limit switching.
Range Unit Default Aol
Pr5.24 | Torque limit switching setup 2 coniol mode
q g setip 0104000  |ms/100 % 0 Pls| |F
Specify the rate of change (slope) from 2nd to 1st during torque limit switching.
pr5.05 | External input positive direction Range Unit Default | conal mode
' torque limit 0 to 500 % 500 |P[s| |F

Set up positive direction torque limit upon receiving TL-SEL with Pr5.21 Selection of torque

limit set at 6.

The value of parameter is limited to the maximum torque of the applicable motor.

For details of torque limit value, refer to P.2-84.

External input negative direction

Range

Unit

Default

Related

control

mode

torque limit

0 to 500

%

500

P|s

F

Set up negative direction torque limit upon receiving TL-SEL with Pr5.21 Selection of torque

limit set at 6.

The value of parameter is limited to the maximum torque of the applicable motor.

For details of torque limit value, refer to P.2-84.

Pr5.27

Range

Unit

Default

Related

control

mode

Input gain of analog torque limit

10to 100

0.1 V/100 %

30

P|S

F

From the voltage [V] applied to the analog torque limit input (P-ATL, N-ATL), set conversion

gain to torque limit [%].

* A parameter is designated as follows: Class

199& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page - . P.2-84 “Setup of Torque Limit” + P.3-32... “Inputs and outputs on connector X4” + P.6-2 “Protective Function”
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1. Details of parameter
[Class 5] Enhancing setting

Default: [ ]

Pr5.28 * | LED initial stat Range Unit Default | Related
ro. nitial status

0to 35 _ 1 PIS|TIF

You can select the type of data to be displayed on the front panel LED (7 segment) at the
initial status after power-on.

Flashes (for approx. 2 sec) during initialization

Setup value
of Pr5.28

‘s,:}:‘:g Content 3:}::2 Content 3:}::2 Content
0 | Positional command deviation | 12 | Error factor and reference of history | 24 | Encoder positional deviation [Encoder unit]
[1] | Motor speed 13 | Alarm Display 25 | External scale deviation [External scale unit]
2 | Positional command speed 14 | Regenerative load factor 26 | Hybrid deviation [Command unit]
3 | Velocity control command 15 | Over-load factor 27 | Voltage across PN [V]
4 | Torgue command 16 | Inertia ratio 28 | Software version
5 | Feedback pulse sum 17 | Factor of no-motor running 29 | Driver serial number
6 | Command pulse sum 18 | No. of changes in I/O signals 30 | Motor serial number
8 | External scale feedback pulse sum| 20 | Absolute encoder data 31 | Accumulated operation time
9 | Control mode 21 | Absolute external scale position 32 | Automatic motor recognizing function
10 | I/O signal status 22 ’c:lc?r-ncr)r]::nr}ggggg glﬁgarrsn;l osr(:i?é? 33 | Temperature information
11 | Analog input value 23 | Communication axis address 35 | Safety condition monitor

Related page =) For details of display, refer to P.2-88 "How to Use the Front Panel" of Preparation.

pr5.0g + | Baud rate setup of Range Unit Default | felated
) RS232 communication 0to 6 — 2 p‘s T\ F
You can set up the communication speed of RS232.
For baud rate setup value, refer to RS485 setup.
pr5.30 * | Baud rate setup of Range Unit Default | elated
: RS485 communication 0t0 6 — 2 P/sS|T|F

You can set up the communication speed of RS485.

Setup value Baud rate Setup value Baud rate
0 2400 bps 4 38400 bps
1 4800 bps 5 57600 bps
[2] 9600 bps 6 115200 bps
3 19200 bps

Baud rate error is +0.5 % for 2400 to 38400 bps, and +2 % for 57600 to 115200 bps.

« Only for position control type is not provided with X2 (Communication connector).
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1. Details of parameter

[Class 5] Enhancing setting

Default: [ ]

Range Unit Default REEEh

Pr5.31 * | Axis address control mode
> 0to 127 — 1 p‘s T‘F

During communication with the host (e.g. PC) to control multiple shafts, the shaft being
accessed by the host should be identified.

When using RS232/RS485, the maximum valid value is 31.

I Pr5.32 *

Range Unit Default corﬁféatrggde

Command pulse input maximum setup

250104000 |kpulse/s| 4000 |P| | |F

Set the maximum number of pulses to be used as command pulse input. If the number of
input pulses exceeds the setup value x 1.2, Err27.0 Command pulse input frequency error
protection occurs.

The number of input pulses received by the driver is always checked. If the frequency of the
received pulse is higher than the upper limit of the setting, input pulses are not accurately
detected.

By selecting a value lower than 1000, a digital filter of the specification shown below is
enabled against the command pulse input.

« With A5 Il series, when Pr0.05 = 0, even if

Pr5.32 setting range | Digital filter

setting of Pr5.32 is 1000 or larger, 100 ns

250 10 499 2-time reading is enabled; and when Pr0.05

200 ns 2-time reading

500 to 999 100 ns 2-time reading

= 2, 200 ns 2-time reading is enabled

regardless of Pr5.32 setting.

1000 or more No reading (thru)

Range Unit Default iekiod
Pr5.33 * | Pulse regenerative output limit setu copiro, moce
g P P 0to1 - 0 P/S|TIF
Enable/disable detection of Err28.0 Pulse |Setup value Content
regenerative limit protection. [0] Invalid
1 Valid
Range Unit Default e
Pr5.34 | For manufacturer's use 9 4 °°"‘"° ’““’de
Fixed to 4.
Range Unit Default Rl
Pr5.35 * | Front panel lock setu conire, mode
P P Oto 1 — 0 P/S|TIF
Lock the operation on the front panel. Setup value Content
[0] No limit on the front panel operation
1 Lock the operation on the front panel

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

Setup [Class 6] Special setting
Pr6.00 | Analog torque feed forward conversion Range Unit Default |oonto) mode
' gain 010100  [0.1V/A00% 0 P/s| |F

+ Set the input gain of analog torque feed forward.

0 to 9 are invalid.

<Usage example of Analog torque feed forward>
+ Setting bit 5 place of Pr6.10 Function expansion setup to 1 enables the analog torque feed
forward. When the analog input 3 is used by another function (e.g. analog torque limit), the

function becomes invalid.

* The voltage (V) applied to the analog input 3 is converted to the torque via Pr6.00 Analog
torque feed forward conversion gain setup and added to the torque command (%): in CCW

direction if it is positive voltage or in CW direction if negative.

* The conversion of analog input 3, input voltage [V], to the torque command [%] to the
motor may be expressed mathematically as follows:

Torque command (%) = 100 x input voltage (V) / (Pr6.00 setup value x 0.1) ‘

Range

Unit

Default

Related

Pr6.02 | Velocity deviation excess setu contro} mode
6.0 y P 01020000 | r/min 0 P | |
When the speed deviation (difference between internal positional command and actual
speed) exceeds this value, Err24.1 Speed over deviation protection occurs.
This protection is not detected when the setup value is 0.
Range Unit Default A
. JOG trial run command speed Corio, moce
I Pr6.04 P 0 to 500 t/min 300 |P/S|TIF
Set up the command speed used for JOG trial run (velocity control).
Related page --*+| Before using, refer to P.4-66 Preparation Trial Run.
Range Unit Default gt
. Position 3rd gain valid time cantol rode
Pr6.05 9 01010000 | 0.1 ms 0 P | |F
+ Set up the time at which 3rd gain becomes valid.
* When not using this parameter, set Pr6.05 to 0 and Pr6.06 to 100.
» This is valid for only position control/full-closed control.
. ) Range Unit Default | Related
. Position 3rd gain scale factor
Pr6.06 9 50 to 1000 % 100 |P| | |F

+ Set up the 3rd gain by a multiplying factor of the 1st gain:

+ 3rd gain = 1st gain x Pr6.06/100

* A parameter is designated as follows: Class

E% Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4” -« P.6-2 “Protective Function”
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1. Details of parameter
[Class 6] Special setting

Range Unit Default REEEh
Pr6.07 Torque command additional value CONTo.Mmode
6 q ~100 to 100 % 0 Pls| |F
« Set up the offset load compensation value usually added to the torque command in a I
control mode except for the torque control mode.
« Update this parameter when the vertical axis mode for real time auto-tuning is valid.
Pr6.08 Positive direction torque compensation Range Unit Default |, Heted
. value -100 to 100 % 0 Pl | IF
+ Set up the dynamic friction compensation value to be added to the torque command when
forward positional command is fed. —_—
+ Update this parameter when the friction compensation mode for real time auto-tuning is valid.
Pr6.09 Negative direction torque compensation Range Unit Default |, Hadted
: value ~100 to 100 % 0 Pl | IF
+ Set up the dynamic friction compensation value to be added to the torque command when
negative direction positional command is fed.
+ Update this parameter when the friction compensation mode for real time auto-tuning is valid. —
Range Unit Default |, eiated
Pr6.10 Function expansion setup 0to 63 0 plslTlE
4 0 to 2047
Set up the function in unit of bit.
. Setup value
Function
[0] 1
bit 0 | Speed observer Invalid Valid
bit 1 Disturbance observer Invalid Valid
bit 2 Disturbance observer operation Always valid Valid o.nly when 1st gain
setup is selected.
bit 3 | Inertia ratio switching Invalid Valid
bit 4 | Current response improvement Invalid Valid
bit5 | Analog torque FF Invalid Valid
EEd bit6 | Speed FF selection Previous specifications High-precision type —
XA bit7 | Notused Fixed to 0.
=4 bit8 | Notused Fixed to 0.
EEd bit9 | For manufacturer's use Fixed to 0.
s bit 10 | ositional deviation of falling Invalid (hold) Valid (clear)
prevention function during alarm
* bit 0 = LSB

* [EEd : Only available on A5I series.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Default: [ ]

Pr6.11 Current response set Range St Default |ooniraimode
. u u

P P 50 to 100 % 100 |P[S|T|F

Fine tune the current response with respect to default setup (100 %).

Range Unit Default Related |
Pr6.13 | 2nd Inertia ratio control mode
I 0 to 10000 % 250  |P|S|TIF

Set 2nd inertia ratio.
You can set up the ratio of the load inertia against the rotor (of the motor) inertia.

Pr6.13 = (load inertia/ rotor inertia) x 100 [%] |

If the inertia ratio is correctly set, the setup unit of Pr1.01 and Pr1.06 becomes (Hz). When
the inertia ratio of Pr0.04 is larger than the actual, the setup unit of the velocity loop gain
becomes larger, and when the inertia ratio of Pr0.04 is smaller than the actual, the setup unit
of the velocity loop gain becomes smaller.

Range Unit Default Al
Pr6.14 Emergency stop time at alarm coplre, mode
gency stop 0 to 1000 1ms 200 |P|S|TIF

Set up the time allowed to complete emergency stop in an alarm condition. Exceeding this
time puts the system in alarm state.
When setup value is 0, immediate stop is disabled and the immediate alarm stop is enabled.

Range Unit Default | felated

Pr6.15 2nd over-speed level setup

01020000 | r/min 0 Ps|T|F

When the motor speed exceeds this setup time, Err26.1 2nd over-speed protection will be
activated.
The over-speed level becomes 1.2 times of the motor max. speed by setting up this to 0.

Range Unit Default e
Pr6.17 * | Front panel parameter writing selection contro] mode
I panetp 9 0to 1 — 0 P/sS|T|F

Specify the EEPROM writing procedure when parameter is edited form the front panel.

Setup value Writing
[0] Do not write to EEPROM at the same time
1 Write to EEPROM at the same time
Range Unit Default Rl
Pr6.18 * | Power-up wait time coplre, ode
P 0to 100 0.1s 0 P/sS|T|F

Set up the standard initialization time (1.5 s + a) after power-up.
For example, when setup value is 10, then 1.5 s + (10 x 0.1 s) = approx. 2.5 s.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page --% - P.2-109 “EEPROM Writing Mode” + P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Default: [ ]

Range Unit Default REEEh

Pr6.19 * | Encoder Z phase setu control mode
P P 01032767 | pulse 0 PIS|TIF

If the number of output pulses per one motor revolution after division of pulse output is not

an integer, fine adjust the width of encoder Z phase.

Pr6.20 *

Z-phase setup of external scale

Range

Unit

Default

Related

control

mode

0 to 400

us

0

F

Set up the Z phase regenerative width of external scale in unit of time. Even if the width of
Z phase signal cannot be detected because the width equivalent of the travel distance from
the external scale is too short, the Z phase signal will be output for at least the period set to

this parameter.

I Pr6.21 *

Serial absolute external scale Z phase
setup

Range

Unit

Default

Related

control

mode

0to 2%

pulse

0

F

Full-closed control using serial absolute external scale. When outputting pulses by using the
external scale as the source of the output, set the Z phase output interval in units of A phase

output pulses of the external scale (before

multiplied by 4).

Setup value

Content

[0] Output Z phase only at absolute 0 position of external scale.

1 to 268435456

intervals set to this

parameter.

After the power is fed to the driver, the Z phase, as it crosses the zero at
the absolute position of external scale, is output in synchronous with the
A phase. Subsequently, the Z phase is output at the A phase output pulse

I Pr6.22 *

method selection

A, B phase external scale pulse output

Range

Unit

Default

Related

control

mode

Oto1

0

F

Select the pulse regeneration method of A, B and Z parallel external scale.

Setup value

Regenerating method

[0] Directly output the signals from A, B and Z parallel external scales.

1

Z-phase is output directly.

Output A and B phase signals recovered from A, B and Z parallel external scales.

I Pr6.23

Disturbance torque compensating gain

Range

Unit

Default

Related

control

mode

-100 to 100

%

0

P/s

+ Set up —100 % to 100 % compensating gain against disturbance torque.

* After setting up Pr6.24, increase Pr6.23.

The disturbance suppressing capability increases by increasing the gain, but it is
associated with increasing volume of operation noise.
This means that well balanced setup can be obtained by adjusting Pr6.24 and Pr6.23.

* A parameter is designated as follows: Class

Pr0.00

_ SZ= Parameter No.
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1. Details of parameter

[Class 6] Special setting

Default: [ ]
Range Unit Default B
Pr6.24 | Disturbance observer filter COrrTo-Mace
I 6 0102500 | 0.01ms 53 |P|s| |

+ Set up the filter time constant according to the disturbance torque compensation.

* First, set up Pr6.24 to a larger value and check the operation with Pr6.23 Disturbance
torque compensating gain set to a low value, and then gradually decrease the setup value
of Pr6.24. A low filter setup value assures disturbance torque estimation with small delay
and effectively suppresses effects of disturbance. However, this results in larger operation
noise. Well balanced setup is required.

) ) Range Unit Default | felated
.27 * | Alarm latch time selection
I Pr6.27 0to 10 — 5 P/S|T|F
Set up the latch time.
Setup value Content
0 Latch time: infinite
1 1[s]
2 2 [s]
3 3 [s]
4 4 [s]
5 5[s
31 Latch time [s]
6 6 [s]
7 7 [s]
8 8 [s]
9 9 [s]
10 10 [s]
Range Unit Default A
Pr6.31 Real time auto tuning estimation speed coplre, mode
I 6.3 9 P 0to3 — 1 P/S|T|F

Set up the load characteristics estimation speed with the real time auto tuning being valid. A
higher setup value assures faster response to a change in load characteristics but increases
variations in disturbance estimation. Result of estimation is saved to EEPROM every 30

minutes.
Setup value Mode Description
0 No change Stop estimation of load characteristics.
[1] Almost constant | Response to changes in load characteristics in every minute.
2 Slower change | Response to changes in load characteristics in every second.
. Obtain best suitable estimation in response to changes in load
3 Faster change -
characteristics.

* If the automatic oscillation detection is enabled by the support software PANATERM, the
setup value 3 is used.

+ A parameter is designated as follows: Class 7"%-% parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

* The setup support software PANATERM can be downloaded from our web site.

Related page --* - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 6] Special setting

Default: [ ]

Range Unit Default REEEh

Pr6.32 Real time auto tuning custom setu control mode

I 9 P -32768 t0 32767| — 0 P‘s T \ F

When the operation mode of real time auto tuning is set to the customize (Pr0.02 = 6), set
the automatic adjusting function as shown below.

W5 When the two-degree-of-freedom control mode is set (A5I series), use with Pr6.32 = 0.

Bit Content Description
Enable/disable the load characteristics estimation function.
Setup value Function
[0] Disable
1 Enable
Load char- | * |f the load characteristics estimation is disabled, the current setup
1100 acteristics cannot be changed even if the inertia ratio is updated according to
estimation the estimated value. When the torque compensation is updated by
the estimated value, it is cleared to O (invalid).

* To enable the load characteristics measurement, set Pr6.31 Real
time auto tuning estimation speed to a value other than 0 (stop
estimation).

Set up update to be made based on result of the load characteristics

estimation of Pr0.04 Inertia ratio.

Setup value Function

3102 Inertia ratio [0] Use the current setup.
update 1 Update by the estimated value.

* To enable the inertia ratio update, set Bits 1-0 (load characteristic
measurement) to 1 (enable). The inertia ratio will not be updated
unless both settings are made valid.

Set up the update to be made according to the results of load

characteristics estimation of Pr6.07 Torque command additional value,

Pr6.08 positive direction torque compensation value and Pr6.09

negative direction torque compensation value.

Setup value Function Compensation setup

[0] Use current setup Pr6.07 | Pr6.08 | Pr6.09
1 Disable torque compensation| O clear | O clear | O clear
6104 Torque 2 Vertical axis mode Update | O clear | O clear
compensation Friction compensation
3 (low) Update | Low Low
Friction compensation ; ;
4 (middie) Update | Middle | Middle
Friction compensation ; ;
5 (high) Update | High High

* To enable the torque compensation (set to 2-5), set Bits 3-2 (Inertia
ratio update) to 1 (enable). It is not possible to update only the
torque compensation.

Enable/disable the basic gain setup to be made according to Pr0.03

Real time auto tuning mechanical stiffness selection.

Setup value Function

7 Stiffness [0] Disable
setup 1 Enable

* To set this setting to a value other than 0, set Bits 3-2 (Inertia ratio
update) to 1 (enable). Inertia ratio is enabled/disabled by the setting
of Bits 1 and 0 (load characteristics measurement).

(continued)
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1. Details of parameter
[Class 6] Special setting

Default: [ ]

Enable/disable the change of parameter that is normally set at a fixed value.

Setup value Function
Fixed [0] Use the current setup.
8 parameter 1 Set to a fixed value.
setup * To set this setting to a value other than 0, set Bits 3-2 (Inertia ratio

update) to 1 (enable). Inertia ratio is enabled/disabled by the setting
of Bits 1 and 0 (load characteristics measurement).

Select the gain switching related parameter to be used when the real
time auto tuning is enabled.

Setup value Function
Gain [0] Use the current setup.
10to 9 switching 1 Disable gain switching.
setup 2 Enable gain switching.

* To set this setting to a value other than 0, set Bits 3-2 (Inertia ratio
update) to 1 (enable). Inertia ratio is enabled/disabled by the setting
of Bits 1 and 0 (load characteristics measurement).

This parameter should be setup bit by bit. To prevent setting error, use of the setup support
software is recommended when editing parameter.

Do not change this parameter while the motor is running. Updated parameters will be
effective when the motor stops after the result of load characteristics measurement is
confirmed.

<Setup procedure of bitwise parameter>
When setting parameter to a value other than 0, calculate the setup value of Pr6.32 in the
following procedure.
1) Identify the LSB of the setup.
Example: LSB of the torque compensation function is 4.
2) Multiply the setup value by power of 2 (LSB).
Example: To set the torque compensation function to friction compensation (middle):
24 x 4 =64.
3) Perform steps 1) and 2) for every setups, sum up the values which are to be Pr6.32 setup value.
Example: Load characteristics measurement = enable, inertia ratio update = enable,
torque compensation = friction compensation (middle), stiffness setup = enable,
fixed parameter = set to a fixed value, gain switching setup = enable, then,
20%1+22x1+2x4+42"x1+28x1+29x2=1477

Range Unit Default | felated
01030000 | 0.1/s 0 || [F

Pr6.34 Hybrid vibration suppression gain

Set up the hybrid vibration suppression gain for full-closed controlling.
First set it to the value identical to that of poison loop gain, and then fine tune as necessary.

Range Unit Default Corﬁ?cl)atrﬁgde

0106400 | 0.01 ms 10 L1 IF

Pr6.35 Hybrid vibration suppression filter

Set up the time constant of the hybrid vibration suppression filter for full-closed controlling.
While driving under full-closed control, gradually increase the setup value and check
changes in the response.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when
you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”

4-62




1. Details of parameter

[Class 6] Special setting

Range Unit Default REEEh
Pr6.37 | Oscillation detecting level COIFTo, mode
6 B 0 to 1000 0.1 % 0 PIS|TIF
Set up the oscillation detecting level.
If the effective value of the torque vibration, which is calculated from the motor vibration, is
the set value, or higher, in this case oscillation detection warning will be issued. If the setting
value is 0, then oscillation detection warning is disabled.
Range Unit Default REEER
Pr6.38 * | Alarm mask setu COIFTo moce
6.38 P -32768 10 32767| — 4 PIS|TIF
Set up the alarm detection mask. Placing 1 to the corresponding bit position disables
detection of the alarm condition.
Range Unit Default i Ao
Pr6.39 | For manufacturer's use 9 5 gontro dee
Fixed to O.
Only available on A5II series.
Range Unit Default REEER
Pr6.41 Anti-vibration depth 1 COITro, mode
P 0 to 1000 — 0 Pl | |F
Set the anti-vibration depth of 1st damping function.
Only available on A5II series.
Range Unit Default el
Pr6.42 | Two-stage torque filter time constant contro mode
geforq 0102500 | 0.01 ms 0 PIS|TIF

Set the time constant of the filter according to the torque command. The setup value 0
disables filter. Regardless of gain selecting state, this setting always remains valid.

Pr6.43

Only available on A5II series.

Two-stage torque filter attenuation term

Range Unit Default corﬁ%atrﬁgde
0 to 1000 - 0 PIS|TIF

A 1E- e

Set the attenuation term of 2-stage torque filter.

* A parameter is designated as follows: Class

Pero"Q& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter

[Class 6] Special setting

Only available on A5II series.

Range Unit Default HElEd)
Pr6.47 = | Function expansion settings 2 COFro, mode
6 P 9 0to 15 — 0 P/sS|T|F
Set up the function in unit of bit.
. Setup value
Function
0 1
bit 0 Two-degree-of-freedom control mode Invalid Valid
bit 1 For manufacturer's use Fixedto O
bit 2 Encoder/external scale communication Compatible with Relax error/
error judgment setting previous setting alarm judgment.
Standard type Synchronous type
] ) ] + The least significant bit is represented by bit0.
bit3 | Auto tuning selection *' » For bit3 (two-degree-of-freedom control real
time auto tuning select): this is made usable
when bit0 is at 1 (valid).
*1 For details of the type, refer to P.5-10 Real time auto tuning (two-degree-of-freedom control, standard
type) and P.5-17 Real time auto tuning (two-degree-of-freedom control, synchronous type).
Only available on A5II series.
Range Unit Default Rl
Pr6.4 Adjust filter COlro mode
6.48 : 0102000 | 0.1ms 0 P/s| |
Set time constant of adjustment filter for two-degree-of-freedom control (position and speed).
Only available on A5II series.
Range Unit Default halbics
Pr6.49 | Adjust/Torque command attenuation term 9 conrol rode
010 99 — 0 P | |
Set attenuation term of the command filter and adjustment filter for two-degree-of-freedom
control (position and speed).
Decimal notation: 1st digit sets command filter and 2nd digit sets adjustment filter.
value of digit Content
Oto 4 Without attenuation term (functions as 1st filter).
5t09 The 2nd filter (attenuation term Cis 1.0, 0.86, 0.71, 0.50 and 0.35, in that order).
Example: To set command filter ¢ = 1.0, adjustment filter 1 _ =0.71:
Setup value =75 1stdigit=5 (¢ = 1.0), 2nd digit=7 (= 0.71)
Pr2.22 Command smoothing filter is applied as time constant of command filter.
Only available on A5II series.
] o ) . Range Unit Default |, felated
Pr6.50 Viscous friction compensation gain 01 %/
010 10000 | (16000 rmin) 0 P

Command velocity is multiplied by this setting and the result is added to the torque

command as compensation value.

The unit is [Rated torque 0.1 %/(10000 r/min)].

* A parameter is designated as follows: Class

PerO"Q& Parameter No.

* For parameters which No. have a suffix of “ * ”, changed contents will be validated when

you turn on the control power.

Related page -<% - P.3-32... “Inputs and outputs on connector X4”
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1. Details of parameter
[Class 6] Special setting

Only available on A5II series.

Range Unit Default corﬁ%atrﬁgde

0 to 10000 ms 0 PIS|TIF

Pr6.51 Immediate cessation completion wait time

When immediate stop alarm is occurs, turn off brake release output (BRK-OFF) and set the
time during which the current flows through the motor.

Setting resolution is 2 ms. For example: when the setup value is 11, the time required for
processing is 12 ms.

Only available on A5II series.

Range Unit Default corﬁfcgatrﬁgde

0 to 5000 ms 0 Pls| |F

Pr6.57 Torque saturation anomaly detection time

Set torque saturation error protection detect time.

When torque saturation still continues after the preset time, Err16.1 Torque saturation error

protection occurs.

When the setup value is 0, this function is disabled and no alarm will generate.

« For example, if setting is 5000, Err16.1 will generate when torque saturation continues
longer than 5 sec.

+ During torque controlling, this function is disabled and Err16.1 will not generate.

+ During immediate stop alarm, this function is disabled and Err16.1 is not generated.

Torque ‘

Torque limit —»------------

Torque command

Time

Torque controlling

signal output OFF | ON | OFF ON OFF
(TLC)

Servo-Alarm output

(ALM) Err16.1 occurs

not Alarm

Pr6.57 setup value (ms) or less  Pr6.57 setup value (ms)

A /l

If torque saturation condition When torque saturation

has not continued for Pr6.57 continues for a period longer
setup value (ms), Err16.1 will than Pr6.57 setup value,

not generate and count is Err16.1 will generate.
cleared.

- A parameter is designated as follows: Class _P"%-99_parameter No.

* For parameters which No. have a suffix of “ * ', changed contents will be validated when
you turn on the control power.

Related page -<%| - P.3-32... “Inputs and outputs on connector X4”
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2.Trial Run (JOG run)

Setup Inspection Before Trial Run

(1) Inspection on wiring
+ Miswiring ? (Especially power input and motor output)
« Short or grounded ?
* Loose connection ?

(2) Confirmation of power supply and voltage
+ Rated voltage ?

Power DISplay LED
supply
iy
FEoooD
I “
XA——
: =l |-
2 =2k Ol
=O) |jLc
CHARGE
XB
(3) Fixing of the servo motor ES] .
+ Unstable mounting ? m B2
=) || v
ED v i
(4) Separation from the Eé} w —=—
mechanical system x5
© L Connector X6
(5) Release of the brake & I:'—

Machine

(6) Turn to Servo-OFF after finishing the trial run by pressing @

* Details of wiring, refer to P.2-12... “Overall Wiring”

+ The figure above shows connections on velocity, position, torque and full-closed mode driver.

+ Only for position control type is not provided with X2 (Communication connector), X3 (Safety
function connector), X5 (External scale connector).
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2.Trial Run (JOG run)

Setup Trial Run by Connecting the Connector X4

Trial Run (JOG run) at Position Control Mode

(1) Connect the Connector X4. L
(2) Enter the power (DC12 V to 24 V) to control signal (COM+, COM-)
(3) Enter the power to the driver.
(4) Confirm the default values of parameters.
(5) Match to the output format of the host controller with Pr0.07 (Command pulse input
mode setup).
(6) Write to EEPROM and turn off/on the power (of the driver).
(7) Connect the Servo-ON input (SRV-ON) and COM- (Connector X4, Pin-41) to bring
the driver to Servo-ON status and energize the motor.
(8) Enter low frequency from the host controller to run the motor at low speed.
(9) Check the motor rotational speed at monitor mode whether,
rotational speed is as per the setup or not, and
the motor stops by stopping the command (pulse) or not.
(10) If the motor does not run correctly, refer to P.2-102, "Display of Factor for No-Motor
Running" of Preparation.

» Wiring Diagram
Connector X4

T com+ = ,
29 When using open collector interface
?20\/ to 24 V ©— SRV-ON with A5 series, it is recommended
1 com- to set Pr0.05 to 2.
N .
PULS1
PULS2 In case of
o | SIGN1 open collector input
12V SIGN2
' | 2kQ 20 kQp HIL
[: { PULSHA1 = PULS
| e PULSH2 in case of
D 46 gtg 20 kO line receiver
L SIGNH1 £ 20 k] siGN | input
™ u| sionrz | 1292 )C D L
T | 2kq 20 L
T GND )
* Parameter
Pr No. Title Setup value
0.01 Control mode setup 0
5.04 Over-travel inhibit input setup 1
0.05 Selection of command pulse input 0N
0.07 Command pulse input mode setup 1
5.18 Invalidation of command pulse inhibit input 1
517 Counter clear input mode 2
* Input signal status
No. Title of signal Monitor display
0 Servo-ON +A
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l 2.Trial Run (JOG run)

Trial Run by Connecting the Connector X4

Trial Run (JOG run) at Velocity Control Mode

1) Connect the Connector X4.

2) Enter the power (DC12 V to 24 V) to control signal (COM+, COM-)

3) Enter the power to the driver.

4) Confirm the default values of parameters.

5) Connect the Servo-ON input (SRV-ON, Connector X4, Pin-29) and COM- (Connector
X4, Pin-14) to turn to Servo-ON and energize the motor.

6) Close the speed zero clamp input (ZEROSPD) and apply DC voltage between velocity
command input , SPR (Connector X4, Pin-14) and GND (Connector X4, Pin-15), and
gradually increase from 0 V to confirm the motor runs.

7) Confirm the motor rotational speed in monitor mode.

» Whether the rotational speed is per the setup or not.
* Whether the motor stops with zero command or not.

8) If the motor does rotate at a micro speed with command voltage of 0.

9) When you want to change the rotational speed and direction, set up the following pa-
rameters again.

Pr3.00: Speed setup, Internal/External switching Refer to P.4-29, 30 "Param-
Pr3.01: Speed command rotational direction selection [— eter Setup" (Parameters for
Pr3.03: Reversal of speed command input Velocity/Torque Control)

10)If the motor does not run correctly, refer to P.2-102, "Display of Factor for No-Motor
Running" of Preparation.

+ Wiring Diagram

~

COM+
29
- 1 o= SRV-ON
12Vio24V T o2l 7EROSPD Run with ZEROSPD switch close,
M cOM and Stop with open

In case of bi-directional operation

. (Positive/Negative), provide a bipolar
. J_ <4 SPRTRQR/SPL power supply, or use with Pr3.15 = 3.
10V 15 In case of one-directional operation

GND
* Parameter
Pr No. Title Setup value
0.01 Control mode setup 1
5.04 Over-travel inhibit input setup 1
3.15 Speed zero-clamp function selection 1
3.00 Speed setup, Internal/External switching
3.01 Speed command rotational direction selection
3.02 Input gain of speed command Set up as
3.03 Reversal of speed command input required

4.22 Analog input 1 (Al1) offset setup
4.23 Analog input 1 (Al1) filter

* Input signal status

No. Title of signal Monitor display
0 Servo-ON +A
5 Speed zero clamp —

« Only for position control type is not provided with analog input.
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I 2.Trial Run (JOG run)

Trial Run by Connecting the Connector X4

Trial Run (JOG run) at Torque Control Mode

1
2
3
4
5
6

Connect the Connector X4. I

Enter the power (DC12 V to 24 V) to control signal (COM+, COM-)

Enter the power to the driver.

Confirm the default values of parameters.

Set a lower value to Pr3.07 (4th speed of speed setup).

Energize the motor by connecting the Servo-ON input (SRV-ON, Connector X4,

Pin-29) and COM- (Pin-41 of Connector X4) to turn to Servo-ON status.

7) Confirm that the motor runs as per the setup of Pr3.07 by applying DC voltage (posi-
tive/negative) between the torque command input (Pin-14 of Connector X4) and GND [
(Pin-15 of Connector X4).

8) If you want to change the torque magnitude, direction and velocity limit value against

the command voltage, set up the following parameters.

— = ' ~— ~— ~—

Pr3.19: Input gain of torque command Refer to P.4-33, 34, "Parameter Setup"
Pr3.20: Input reversal of torque command (Parameters for Velocity/Torque Con-
Pr3.21: Speed limit value 1 trol)

9) If the motor does not run correctly, refer to P.2-102, "Display of factor for No-motor run-

ning" of Preparation.
* Wiring Diagram
_,_77 COM+
|1D§Vt024v'[ ’_(/Oﬁ SRV-ON
Al com-

For bi-directional running (Positive/Negative),
provide a bipolar power supply.

e L m& SPR/TRQR
10V T 15 GND In case of one way running

* Parameter

Pr No. Title Setup value
0.01 Control mode setup 2
5.04 Over-travel inhibit input setup 1 E—
3.15 Speed zero-clamp function selection 0
3.17 Selection of torque command 0
3.19 Input gain of torque command Set up as
3.20 Input reversal of torque command required
3.21 Speed limit value 1 lower value
- Input signal status —
No. Title of signal Monitor display
0 Servo-ON +A
5 Speed zero clamp —

- Only for position control type is not provided with analog input.
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2.Trial Run (JOG run)

Setup Setup of Motor Rotational Speed and Input Pulse Frequency
Input pulse frequency | Motor rotational speed

(pps) (r/min) 17-bit 20-bit

oM 3000 _ 27 o™
217 220

S00K 3000
217 220

250K 3000
217 220

100K 3000
217 220

S00K 1500

When setting Pr0.08, and encoder resolution is automatically set up as numerators. For
full closed controlling, setting of Pr0.08 is ignored and settings of Pr0.09 and Pr0.10 are

always applied.

* Max. input pulse frequency varies depending on input terminals.
+ The desired setting can be determined by selecting value of numerator and denomina-

tor of electronic gear. However, an excessively high division or multiplication ratio can-
not guarantee the operation. The ratio should be in a range between 1/1000 and 1000.

Excessively high multiplication ratio will cause Err27.2 (command pulse multiplication
error protection) due to varying command pulse input or noises, even if the other set-
tings are within the specified range.

Relation between the motor C 60° Pulley ratio : 18
rotational speed and input Gear ratio %
ulse counts 7
P Total reduction ratio : s

4-70

When setting the command division and multiplication ratio 2" | Decimal figures
as numerator/denominator, express it as Pr0.09/Pr0.10 with 20 1
Pr0.08 = 0. For full closed controlling, setting of Pr0.08 is ig- 2 2
nored and settings of Pr0.09 and Pr0.10 are always applied. 2 4
e.g.) When you want to rotate the motor by 60° with the load | 2’ 8
of total reduction ratio of 18/365. 2 ;g
Encoder o6 64
17-bit 20-bit o7 128
2 256
e
To rotate the output shaft by To rotate the output shaft by ot 2048
Command 60°, enter the command of 60°, enter the command of o12 4096
pulse 8192 (2'%) pulses from the 10000 pulses from the host 18 8192
host controller. controller. o1 16384
365 1x217 60° 365 1x220 60° 2% 32768
How to 18 PE 360° 18 10000 360° 216 65536
determine | 3 217 131072
parameter - - 18 262144
210 524288
* Refer to P.2-86 “Setup of command division and multiplication ratio | o220 1048576

(electronic gear ratio)” of Supplement.




5. Adjustment

1. Gain Adjustment I
L TH {1 TSRS 5-2

2. Real-Time Auto-Gain Tuning

BaASIC e 5-4
EXSA Two-degree-of-freedom control mode Standard type .........ccc....... 5-10
XS Two-degree-of-freedom control mode Synchronous type .............. 5-17
3. Adaptive filter
AdAPLIVE fItEI ..o 5-24 —

4. Manual Gain Tuning (Basic)

OULINE e 5-27
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Damping CONTrOl .....cooouiiiiiiie e 5-38
Feed forward fUNCLION .......oooi e 5-41
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Homing with Hit & STOP ...coiviiiiiiiieeee e 5-61
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5-1



S

1. Gain Adjustment

Adjustment

Outline

It is required for the servo driver to run the motor in least time delay and as faithful as
possible against the commands from the host controller. You can make a gain adjustment
so that you can run the motor as closely as possible to the commands and obtain the op-
timum performance of the machine.

<e.g. : Ball screw>

(i Gain setup : Low

Gain setup : High

Gain setup : High + feed forward setup

+2000 [\
Yy~ AN /. A\ / \
AL AN /. A\N /. \
0 A — =) A
! Motor actual speed
Command Speed
-2000
0.0 125 250 375 0.0 125 250 375 0.0 125 250 375
Position loop gain 20 Position loop gain 1100 Position loop gain 1100
Velocity loop gain 1100 Velocity loop gain : 50 Velocity loop gain : 50
Time constant of . 50 Time constant of ) Time constant of )
V-loop integration : V-loop integration : V-loop integration :
Velocity loop feed forward : 0 Velocity loop feed forward : 0 Velocity loop feed forward : 500
Inertia ratio 1100 Inertia ratio :100 Inertia ratio :100

Procedures

Start adjustment

AS5Il series?

Adjust by
using A5T fit gain
function?

Yes
(see P.7-26)

Fit gain function *

Action O.K.?

Yes

Automatic

adjustment 2 No

Yes

Ready for
command
input ?

Y
Release of
auto-adjusting
function

Yes

Default) (see P.5-4)

Operation by using
the trial run function

Real time
auto-gain tuning

i ?
Action O.K.? N

Yes

Release of
auto-adjusting
function

Yy (see P5-27)

Manual gain tuning

i ?
N

Yes

* Fit gain function is a function of the setup
support software, “PANATERM”.
Please use the software and the manual
by download from our web site.

| Writing to EEPROM |

Finish adjustment

Y
@onsult to authorized deaIeD

For safety operation, first adjust the gain by referring to P.6-20 Setup of gain pre-adjustment

protection.
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1. Gain Adjustment

Outline

Two-stage torque filter !

filter can be set.

Function Explanation t':"rzf:r
. . . Estimates the load inertia of the machine in real time, and automatically sets up
Real-time auto-gain tuning ) . : : P.5-4
the optimum gain corresponding to this result.
2 3 | AS | In the two-degree-of-freedom control mode, command response and servo
‘% S | Two-degree-of-freedom rigidity can be independently set with improved responsiveness. This mode has | P.5-10
‘é’v g control mode ! enhanced position and speed control functions.
Q
T Reduces the resonance vibration point by automatically setting up the notch
- Adaptive filter filter coef.ficient.whic.:h removes the resonance component f_rom.the torque com- P5.24
mand while estimating the resonance frequency from the vibrating component
which appears in the motor speed in actual operating condition.
Execute the manual adjustment or fine-tuning when real-time auto-gain tuning
Manual gain tuning (basic) | cannot be activated due to the limitation of operation or load condition, or when | P.5-27
you want to obtain an optimum response and stability under these conditions.
Adjustment in position control mode P.5-28
. Adjustment in velocity control mode P.5-29
Basic procedure - -
Adjustment in torque control mode P.5-29
Adjustment in full-closed control mode P.5-30
. . You can expect to reduce vibration at stopping and settling time and to improve
Gain switching func- . Lo b . .
tion command compliance by switching the gains by internal data or external sig- P.5-31
nals.
Suppression of ma- When the machine stiffness is low, vibration or noise may be generated due to
.pp the distorted axis, hence you cannot set the higher gain. You can suppress the | P.5-34
chine resonance . : .
resonance with two kinds of filter.
. . You can obtain the higher performance while you are not satisfied with the
Manual gain tuning ; . . : ) - -
L performance obtained with the basic adjustment, using the following application
(application) .
functions.
= . Function which reduces vibration by removing the vibration frequency compo-
§ Damping control nent while the front end of the machine vibrates. P.5-38
2 Velocity feed forward function improves responsiveness during position control
§._ Feed forward function | and full closed control. Torque feed forward improves the response of velocity P.5-41
ﬁ control system.
(3,, Function which obtains both high response and reduction of vibration at stop-
5 Instantaneous speed . L . .
= ping by estimating the motor speed with the load model, and hence improves P.5-44
observer ;
the accuracy of speed detection.
. Function which uses estimated disturbance torque to reduce effects of the
Disturbance observer . L P.5-46
disturbance torque and to reduce vibration.
3rd gain switching By using this function in addition to the normal gain switching function, the gain P5-48
function can be changed at the moment of stop to further shorten the positioning time. '
Friction torque Offset load compensation and dynamic friction compensation are used to P5-50
compensation reduce effects of mechanical friction. '
:Eﬁ:{;rr]atlo switching This function can be used when selectable 2 inertia ratios are provided. P.5-52
Hybrid vibration This function, when used in full closed control mode, prevents vibration P5-54
damping function resulting from torsion on motor and load. '
| ASI | In the two-degree-of-freedom control mode, command response and servo
Two-degree-of-freedom | rigidity can be independently set with improved responsiveness. This mode has | P.5-55
control mode ! enhanced position and speed control functions.
| ASII | In addition to 1st and 2nd torque filters (Pr1.04 and Pr1.09), another torque P5-58

*1 Two-degree-of-freedom control mode and 2-stage torque filter are available only with
AS5I (A5IE) series and not with A5 and A5E.

- Pay extra attention to safety, when oscillation (abnormal noise and vibration) occurs,
shut off the main power, or turn to Servo-OFF.
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2. Real-Time Auto-Gain Tuning

Adjustment

Basic

The system estimates the load characteristics in real time, and automatically performs

basic gain set

ting and friction compensation by referring to stiffness parameter.

Velocity | setti

command

Position/ | Basic gain automatic ~ Adaptive Friction torque Torque
ng /4 processf compensatlon/‘ command Motor
»| Position/ Torque current
Velocity > l\fl_lottch » command *—> gg:ﬁglt »  Motor
control iher Generation j
‘ F/L Load characteristic
estimation
Resonant frequency
measurement Motor
speed
® Encoder
Servo driver

Applicable Range

Real time auto-gain tuning is applicable to all control modes.

Real-time auto-tuning condition

Control Mode | active control mode. For details, refer to the description of Pr0.02 Real-

Specific real-time auto-tuning mode is selected according to the currently

time auto-tuning setup.

Others

+ Should be in servo-on condition

* Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly.

Caution

Real-time auto-gain tuning may not be executed properly under the conditions described
in the table below. Under these conditions, change the load condition or operation pat-
tern, or start manual gain tuning (see P.5-27).

Conditions which obstruct real-time auto-gain tuning action

Load inertia

* The load is too small or large compared to the rotor inertia. (less than 3
times or more than 20 times).
* The load inertia changes too quickly.

Load

» The machine stiffness is extremely low.
* Nonlinear characteristics such as backlash exist.

Action
pattern

* The motor is running continuously at low speed of (100 [r/min] or lower.

* Acceleration/deceleration is slow (2000 [r/min] per 1[s] or low).

+ Acceleration/deceleration torque is smaller than unbalanced weighted/
viscous friction torque.

*When the speed condition of 100 [r/min] or more and acceleration/
deceleration condition of 2000 [r/min] per 1 [s] are not maintained for
50 [ms].




2. Real-Time Auto-Gain Tuning
Basic

How to Operate

1) Bring the motor to stall (Servo-OFF).
2) Set up Pr0.02 (Setup of real-time auto-gain tuning mode) to 1-6.
Default is set to 1.

‘Slgf:g Real-time auto-gain tuning
0 Invalid
1 Standard
2 Positioning ™
3 Vertical axis
4 Friction compensation "
5 Load characteristic measurement
6 Customize ™

¥

1

*2

*3

*4

Velocity and torque controls are the
same as in the standard mode.
Torque control is the same as in the
standard mode.

Velocity control is the same as in the
vertical axis mode. Torque control is
the same as in the standard mode.
Certain function(s) is not available

in a specific control mode. Refer to
description in Pr6.32.

Control parameter is automatically set according to Pr0.03 Real-time auto-tuning stiff-
ness setup. For details, see P.5-6 and 5-7.
3) Turn on servo, and start the machine.

¥

Estimation of load characteristics starts.
4) When the load characteristics are determined, Pr0.04 Inertia ratio is updated.

In a specific mode, the following parameters are changed:

Pr6.07 Torque command additional value

Pr6.08 Positive direction torque compensation value

Pr6.09 Negative direction torque compensation value

Load characteristics estimation speed can be set by Pr6.31 Real time auto tuning esti-

mation speed.
5) When value of Pr0.03 Real-time auto-tuning stiffness setup is increased, the motor re-

sponsiveness will be improved.

Determine the most appropriate stiffness in relation to the positioning setup time and

vibration condition.
6) To save the result to memory, write the data to EEPROM.

If power is turned off within 30 minutes after the end of tuning process, the result of the
real-time auto-tuning is not saved. If the result is not saved, manually write parameters to
EEPROM and then turn off power.

+ While the auto-tuning is valid, parameters that are to be automatically adjusted cannot be

changed.

Related page -<3| - P.2-109 “EEPROM Writing Mode” + P.4-5..., 4-60, 4-61 “Details of parameter”




Basic

l 2. Real-Time Auto-Gain Tuning

Parameters set/changed by real-time auto-gain tuning

- Parameters which are updated
The real-time auto-tuning function updates the following parameters according to
Pr0.02 Real-time auto-tuning setup and Pr6.32 Real-time auto-tuning custom setup
and by using the load characteristic estimate values.

Class| No. Title Function

Updates this parameter when the real-time auto-

0 |04 | Inertia ratio L . .
tuning inertia ratio update is enabled.

6 |07 Torque command Update this parameter when the vertical axis mode
additional value for real time auto-tuning is valid.

6 los Positive direction torque | Update this parameter when the friction
compensation value compensation mode for real time auto-tuning is valid.

6 |oo Negative direction torque | Update this parameter when the friction

compensation value compensation mode for real time auto-tuning is valid.

+ Parameters which are updated to setup value corresponding to stiffness setup
The real-time auto-tuning function updates the following basic gain setup parameters
according to Pr0.03 Real-time auto-tuning stiffness setup.

Class| No. Title Function

1 00 | 1st gain of position loop

1 01 | 1st gain of velocity loop

1st time constant of velocity loop
integration When stiffness setup is valid, updates the

parameter based on the setup value.
Refer to P.5-9 Basic gain parameter setup
table.

1 | 02

1 04 | 1sttime constant of torque filter

1 05 | 2nd gain of position loop

1 06 | 2nd gain of velocity loop

2nd time constant of velocity

1 | 07 . .
loop integration

1 09 | 2nd time constant of torque filter

+ Parameters which are set to fixed value
Real-time auto-tuning function sets the following parameters to the fixed value.

Class| No. Title Setup value whe.n fixe.d parameter
setup is valid.
1 | 03 | 1stfilter of speed detection 0
1 | 08 | 2nd filter of speed detection
1 10 | Velocity feed forward gain 300 (30 %)
1 11 | Velocity feed forward filter 50 (0.5 ms)
1 12 | Torque feed forward gain
1 13 | Torque feed forward filter 0

Related page - - P.4-7 “Pr0.04” +P.4-14..“Pr1.00..” «P.4-57 “Pr6.07...”



2. Real-Time Auto-Gain Tuning
Basic

+ Parameters which are set in response to gain switching setup
The real-time auto-tuning function sets the following parameters as the gain is
switched.

Class

No.

Title

Function

1

14

2nd gain setup

Sets to 1 if the current setting is not
maintained.

15

Mode of position control switching

Sets to 10 to enable the gain switching.
Sets to 0 to disable the gain switching.

16

Delay time of position control
switching

17

Level of position control switching

Sets to 50 if the current setting is not
maintained.

18

Hysteresis at position control
switching

19

Position gain switching time

Sets to 33 if the current setting is not
maintained.

20

Mode of velocity control switching

21

Delay time of velocity control
switching

22

Level of velocity control switching

23

Hysteresis at velocity control
switching

24

Mode of torque control switching

25

Delay time of torque control switching

26

Level of torque control switching

[EE G JR U (NI U (Y

27

Hysteresis at torque control switching

Sets to 0 if the current setting is not
maintained.

- Parameters which are always set to invalid.
The following settings are always set to invalid when Pr0.02 Real-time auto-tuning
setup is not 0.

Class| No. Title Function
Instantaneous speed observer function enable
6 | 10 | Function exoansion setu bit (bit 0), disturbance observer function enable
P P bit (bit 1) and inertia ratio switching function
enable bit (bit 3) are internally disabled.
6 13 | 2nd Inertia ratio
Disturbance torque Parameter setup can be changed, but
6 | 23 . . . -
compensating gain disturbance observer is disabled.
6 | 24 | Disturbance observer filter

Related page -<%| - P.4-16...“Pr1.14...” - P.4-57... “Pr6.10...”
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2. Real-Time Auto-Gain Tuning

(1) Immediately after the first servo-on upon start up; or after increasing Pr0.03
Real-time auto-tuning stiffness setup, abnormal sound or oscillation may be gener-
ated until the load characteristics estimation is stabilized. If such abnormality lasts or
repeats for 3 or more reciprocating operations, take the following countermeasures.
1) Lower the setup of Pr0.03 (Selection of machine stiffness at real-time auto-gain
tuning).

2) Set Pr0.02 Real-time auto-tuning setup to 0 to disable the real-time auto-tuning.

3) Set Pr0.04 Inertial ratio to the calculational value of the equipment and set Pr6.07
Torque command addition value, Pr6.08 Positive direction compensation value
and Pr6.09 Negative direction compensation value to 0.

(2) When abnormal noise and oscillation occur, Pr0.04 (Inertia ratio) or Pr6.07 (Torque
command additional value), Pr6.08(Positive direction torque compensation value),
Pr6.09(Negative direction torque compensation value) might have changed to ex-
treme values. Take the same measures as the above in these cases.

(3) Among the results of real-time auto-gain tuning, Pr0.04 (Inertia ratio) and Pr6.07
(Torque command additional value), Pr6.08(Positive direction torque compensation
value), Pr6.09(Negative direction torque compensation value) will be written to EE-
PROM every 30 minutes. When you turn on the power again, the auto-gain tuning will
be executed using the latest data as initial values.

(4) Because the control gain is updated while the motor stops, changed setting value
of Pr0.03 “Real-time auto-tuning stiffness setup” may not be reflected if the motor
cannot stop due to excessively low gain or application of a command that directs the
motor to turn in the same direction continuously. If the changed stiffness setting value
is reflected after motor stops, it may generate abnormal sound or oscillate.

After changing stiffness, stop the motor and check to see that the new stiffness
setting is made effective.

Invalidation of Real-Time Auto-Gain Tuning

You can stop the automatic calculation of Pr0.04 (Inertial ratio) and invalidate the real-
time auto-gain tuning by setting up Pr0.02 (Real-time auto-gain tuning setup) to 0.

Since the estimation result of Pr0.04 “Inertia ratio” remains, and if this parameter be-
comes clearly abnormal value, manually set to the appropriate value which is obtained
from suitable formula or calculation.

If power is turned off within 30 minutes after the end of tuning process, the result of the
real-time auto-tuning is not saved. If the result is not saved, manually write parameters to
EEPROM and then turn off power.



2. Real-Time Auto-Gain Tuning
Basic
Basic gain parameter setup table
1st gain 2nd gain L
Pr1.00 Pr1.01 Pr1.02 Pr1.04 Pr1.05 Pr1.06 Pr1.07 * | Pr1.09 A4
Time i Time . ST
Stiffness| Gain of Gain of | constant co-lr-::]tznt Gain of Gain of | constant co-l;:lsnt:nt Stlfftness
position | velocity |of velocity position | velocity |of velocity setup
of torque of torque (reference)
loop loop loop filter loop loop loop filter t
[0.1/s] [0.1 Hz] |integration [0.01 ms] [0.1/s] [0.1 Hz] |integration [0.01 ms] !
[0.1 ms] : [0.1 ms] .
0 20 15 3700 1500 25 15 10000 1500 —
1 25 20 2800 1100 30 20 10000 1100 -
2 30 25 2200 900 40 25 10000 900 -
3 40 30 1900 800 45 30 10000 800 —
4 45 35 1600 600 55 35 10000 600 -
5 55 45 1200 500 70 45 10000 500 -
6 75 60 900 400 95 60 10000 400 -
7 95 75 700 300 120 75 10000 300 -
8 115 90 600 300 140 90 10000 300 0
9 140 110 500 200 175 110 10000 200 -
10 175 140 400 200 220 140 10000 200 —
1173 320 180 310 126 380 180 10000 126 1
12 390 220 250 103 460 220 10000 103 2
137 480 270 210 84 570 270 10000 84 3
14 630 350 160 65 730 350 10000 65 4
15 720 400 140 57 840 400 10000 57 5
16 900 500 120 45 1050 500 10000 45 6
17 1080 600 110 38 1260 600 10000 38 7
18 1350 750 90 30 1570 750 10000 30 8
19 1620 900 80 25 1880 900 10000 25 9
20 2060 1150 70 20 2410 1150 10000 20 10
21 2510 1400 60 16 2930 1400 10000 16 11
22 3050 1700 50 13 3560 1700 10000 13 12
23 3770 2100 40 11 4400 2100 10000 11 13
24 4490 2500 40 9 5240 2500 10000 9 14
25 5000 2800 35 8 5900 2800 10000 8 -
26 5600 3100 30 7 6500 3100 10000 7 15
27 6100 3400 30 7 7100 3400 10000 7 -
28 6600 3700 25 6 7700 3700 10000 6 —
29 7200 4000 25 6 8400 4000 10000 6 -
30 8100 4500 20 5 9400 4500 10000 5 —
31 9000 5000 20 5 10500 5000 10000 5 —

*1 Stiffness setting of A4 series refers to the setup value (0-15) of A4 series parameter Pr22 Real-time
auto-tuning machine stiffness selection. —

*2 When 17-bit absolute encoder, limited by the minimum value 10.

*3 Default stiffness setting: 13 for frames A, B and C, 11 for frames D, E, F, G and H.

*4 In the vertical axis mode or friction compensation mode (Pr0.02 = 3, 4), Pr1.07 keeps 9999 (hold)
until load characteristics estimation completes.

* For details of parameters, refer to P.4-14... “Details of parameter”.

« Download the A4 series manual from the web site shown below.
http://industrial.panasonic.com/jp/i/25000/motor_fa/motor_fa.html
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5 2. Real-Time Auto-Gain Tuning

Adjustment LS Two-degree-of-freedom control mode - Standard type

In this auto-tuning mode, two-degree-of-freedom control is available in addition to real-
time auto tuning basic function.

The standard type is a mode that is suitable for positioning, and the 3rd gain switching
and viscous friction compensation are enabled.

The two-degree-of-freedom control mode, standard type, can be used by setting Pr6.47
Function expansion setup 2 to bit 0 = 1 and bit 3 = 0.

Applicable Range

Real-time auto-tuning condition

Control Mode

Real-time auto-tuning, two-degree-of-freedom control mode, standard type,
can be applied for position control and speed control.

Others

+ Should be in servo-on condition.

* Input signals, such as deviation counter clear and command input inhibit,
and parameters, except for controls such as torque limit setup, are
correctly set, assuming that the motor can run smoothly.

Caution

5-10

Real-time auto-gain tuning may not be executed properly under the conditions described

below.

Under these conditions, change the load conditions or operation patterns, or start manual
gain tuning (refer to P.5-27 and subsequent).

Conditions which obstruct real-time auto-gain tuning

Load inertia

+ Load is small or large compared with the rotor inertia (less than 3 times or
more than 20 times).
* The load inertia changes.

Load

» The machine stiffness is extremely low.
* Nonlinear characteristics such as backlash exist.

Action
pattern

* The motor is running continuously at low speed of 100 [r/min] or lower.

+ Acceleration/deceleration is slow (2000 [r/min/1[s] or low).

+ Acceleration/deceleration torque is smaller than unbalanced weighted/
viscous torque.

* When speed condition of 100 [r/min] or more and acceleration/decelera-
tion condition of 2000 [r/min]/1[s] are not maintained for 50 [ms].




2. Real-Time Auto-Gain Tuning

51 Two-degree-of-freedom control mode — Standard type

How to Operate

1) Bring the motor to stall (Servo-off).
2) Set up Pr0.02 (Setup of real-time auto-gain tuning mode) to other than 0, 6.

Setup | Real-time auto-gain .
value tuning =T
0,6 Invalid Real-time auto-gain tuning function is disabled.
1 Standard response | Stability-first mode. Do not use unbalanced load
mode compensation, friction compensation or gain switching.
. Positioning-first mode. Use this mode for equipment with
Quick response : : - . .
2 horizontal axis, low friction ball screw driving and without
mode 1
unbalanced load.
In addition to the features provided with the Quick
3 Quick response | response mode 1, use this mode to compensate
mode 2 unbalanced load, to apply third gain to reduce variation in
positioning settling time.
. In addition to the features provided with the Quick
Quick response , -
4 mode 3 response mode 2, use this mode to shorten positioning
settling time when the load has high friction.
... | Estimate load characteristics without changing basic gain
Load characteristic . o . . .
5 setting or friction compensation setting with the help of
measurement
the setup support software.

¥

Control parameter is automatically set according to Pr0.03 Real-time auto-tuning stiff-
ness setup.
[Example of real-time auto-tuning setup]
1) When performing adjustment focusing on settling time by using PTP control.
It is recommended to use quick response mode (Pr0.02 = 2-4). When friction has large
effect, use quick response mode 3 (Pr0.02 = 4).
The 3rd gain of quick response mode 2 and 3 (Pr0.02 = 3-4) should be doubled for a
short time to damp vibration during settling.
If Pr0.03 (stiffness setting) is too high, it may cause oscillation during settling time. Ob-
serve the settled waveform.
2) When locus accuracy is necessary in CP control of machine e.g. processing machine,

use the standard mode (Pr0.02 = 1) or quick response mode 1 (Pr0.02 = 2) if higher
accuracy is required.

When 2 or more axes must be synchronized together, coordinate the stiffness setting
(Pr0.03) so that Pr2.22 (command smoothing filter) of all axes have the same value.

*1 Velocity control is the same as in the quick response mode 2. Value of parameters,

Pr6.08 Forward torque compensation value, Pr6.09 Backward torque compensation
value and Pr6.50 Viscous friction compensation gain will be updated but not reflected
on operation.

+ While the auto-tuning is valid, parameters that are to be automatically adjusted cannot be

changed.

+ P.2-109 “EEPROM Writing Mode” -« P.4-5, 4-6, 4-57, 4-64 “Details of parameter”
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2. Real-Time Auto-Gain Tuning
51 Two-degree-of-freedom control mode — Standard type

3) When the servo is tuned on, input the action command.

4) As the load characteristics are correctly estimated, Pr0.04 Inertia ratio will be updated.
In a specific mode, the following parameters are changed.
Pr6.07 Torque command additional value
Pr6.08 Positive direction torque compensation value
Pr6.09 Negative direction torque compensation value
Pr6.50 Viscous friction compensation gain
Load characteristics estimation speed can be set by Pr6.31 Real time auto tuning esti-
mation speed.

5) When value of Pr0.03 Real-time auto-tuning stiffness setup is increased, the motor re-
sponsiveness will be improved.
Determine the most appropriate stiffness in relation to the positioning setup time and
vibration condition.

6) To save the result to memory, write the date to EEPROM.

If power is turned off within 30 minutes after the end of tuning process, the result of the
real-time auto-tuning is not saved. If the result is not saved, manually write parameters to
EEPROM and then turn off power.

+ While the auto-tuning is valid, parameters that are to be automatically adjusted cannot be
changed.

Related page - - P.2-109 “EEPROM Writing Mode” + P.4-6, 4-60 “Details of parameter”
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2. Real-Time Auto-Gain Tuning

51 Two-degree-of-freedom control mode — Standard type

Parameters set/changed by real-time auto-gain tuning

+ Parameters which are updated
The real-time auto-tuning function updates the following parameters according to
Pr0.02 Real-time auto-tuning setup by using the load characteristic estimate values.

Class| No. Title Function
. . Updates this parameter when the real-time
0 04 | Inertia ratio auto-tuning is enabled (Pr0.02 = 1 to 4).
Updates this parameter when the real-time
6 | 07 | Torque command additional value | auto-tuning is in the quick response mode 2,
3 (Pr0.02 = 3, 4).
6 08 Positive direction torque compen-
sation value Updates this parameter when the real-time
Negative direction torque compen- | auto-tuning is in the quick response mode 3
6 | 09 .
sation value (Pr0.02 = 4).
6 | 50 | Viscous friction compensation gain

+ Parameters which are updated to setup value corresponding to stiffness setup
The real-time auto-tuning function updates the following basic gain setup parameters
according to Pr0.03 Real-time auto-tuning stiffness setup.

Class| No. Title Function
1 00 | 1st gain of position loop
1 01 | 1st gain of velocity loop
1 02 1st time constant of velocity loop
integration When real-time auto-tuning is valid (Pr0.02
1 04 | 1sttime constant of torque filter =1to 4)_’ updates the setup value according
- — to the stiffness.
1 | 05 | 2nd gain of position loop Refer to P.5-9 Basic gain parameter setup
1 06 | 2nd gain of velocity loop table.
2nd time constant of velocity loop
1 07 | . .
integration
1 09 | 2nd time constant of torque filter
2 22 | Command smoothing filter When real-time auto-tuning is valid (Pr0.02
=1 to 4), updates the setup value according
6 | 48 | Adjust filter to the stiffness.
* For velocity control, primary filter is fixed.

+ Parameters which are set to fixed value
Real-time auto-tuning function sets the following parameters to fixed value.

Class| No. Title Setup value
1 03 | 1st filter of speed detection 0
1 08 | 2nd filter of speed detection
1 10 | Velocity feed forward gain 1000 (100 %)
1 11 | Velocity feed forward filter 0
1 12 | Torque feed forward gain 1000 (100 %)
1 13 | Torque feed forward filter 0
6 10 | Function expansion setup 2 bit4=1
6 49 | Adjust/Torque command attenuation term 15

Related page - - P.4-7 “Pr0.04” - P.4-14..“Pr1.00..” -« P.4-57 “Pr6.07...”
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2. Real-Time Auto-Gain Tuning
51 Two-degree-of-freedom control mode — Standard type

» Parameters which are set in respons to gain switching setup
The real-time auto-tuning function sets the following parameters as the gain is
switched.

Class| No. Title Function

Sets to 1 if real-time auto-tuning is valid
(Pr0.02 =1 to 4).

Sets to 0 when in standard response
1 15 | Mode of position control switching mode (Pr0.02 = 1); or to 7 when in quick
response mode 1 to 3 (Pr0.02 = 2 to 4).

Sets to 10 if real-time auto-tuning is valid
(Pr0.02 =1 to 4).

1 | 17 | Level of position control switching Sets to 0 if real-time auto-tuning is valid
1 18 | Hysteresis at position control switching| (Pr0.02 =1 to 4).

1 14 | 2nd gain setup

1 16 | Delay time of position control switching

Sets to 10 if real-time auto-tuning is valid
(Pr0.02 =1 to 4).

1 | 20 | Mode of velocity control switching Sets to 0 if real-time auto-tuning is valid
1 | 21 | Delay time of velocity control switching| (Pr0.02 =1 to 4).

1 19 | Position gain switching time

Sets to 10 if real-time auto-tuning is valid
(Pr0.02 =1 to 4).

1 23 | Hysteresis at velocity control switching| Sets to 0 if real-time auto-tuning is valid
1 24 | Mode of torque control switching (Pr0.02 =1 to 4).

Sets to 10 if real-time auto-tuning is valid
(Pr0.02 =1 to 4).

1 | 26 | Level of torque control switching Sets to 0 if real-time auto-tuning is valid
1 | 27 | Hysteresis at torque control switching | (Pr0.02 =1 to 4).

1 22 | Level of velocity control switching

1 25 | Delay time of torque control switching

Sets to 0 (invalid) when in standard
response mode or high speed response
mode 1 (Pr0.02 =1, 2).

When in high speed response mode 2
or 3 (Pr0.02 = 3, 4), sets to Pr2.22 x 20
(max. value is limited to 10000).

6 | 05 | Position 3rd gain valid time

When in standard mode or high speed
response mode 1, (Pr0.02 =1, 2), sets
6 | 06 | Position 3rd gain scale factor to 100 (100 %). When in high speed
response mode 2 or 3, (Pr0.02 = 3, 4),
sets to 200 (200 %).

« Parameters which are always set to invalid
The following settings are always set to invalid when Pr0.02 Real-time auto-tuning
setup is not 0.

Class| No. Title Function

Instantaneous speed observer function enable bit (bit
0), disturbance observer function enable bit (bit 1)
and inertia ratio switching function enable bit (bit 3)
are internally disabled.

Parameter setup can be changed, but inertia ration
switching function is disabled.

6 10 | Function expansion setup

6 13 | 2nd Inertia ratio

Disturbance torque
compensating gain

6 24 | Disturbance observer filter

Related page -<% - P.4-16...“Pr1.14..” +P.4-57...“Pr6.10...”

5-14

6 | 23 Parameter setup can be changed, but disturbance

compensation function is disabled.




2. Real-Time Auto-Gain Tuning
51 Two-degree-of-freedom control mode — Standard type

(1) Immediately after the first servo-on upon start up; or after increasing Pr0.03
Real-time auto-tuning stiffness setup, abnormal sound or oscillation may be gener-
ated until the load characteristics estimation is stabilized. If such abnormality lasts or
repeats for 3 or more reciprocating operations, take the following countermeasures.
1) Lower the setup of Pr0.03 (Selection of machine stiffness at real-time auto-gain

tuning).

2) Set Pr0.02 Real-time auto-tuning setup to 0 to disable the real-time auto-tuning.

3) Set Pr0.04 Inertial ratio to the calculational value of the equipment and set Pr6.07
(Torque command addition value), Pr6.08 (Positive direction compensation value),
Pr6.09 (Negative direction compensation value) and Pr6.50 (Viscous friction com-
pensation gain) to 0.

(2) When abnormal noise and oscillation occur, Pr0.04 (Inertia ratio) or Pr6.07 (Torque
command additional value), Pr6.08 (Positive direction torque compensation value),
Pr6.09 (Negative direction compensation value), Pr6.50 (Viscous friction compensa-
tion gain) might have changed extreme value.Take the same measures as the above
in these cases.

(3) Among the results of real-time auto-gain tuning, Pr0.04 (Inertia ratio) and Pr6.07
(Torque command additional value), Pr6.08 (Positive direction torque compensation
value), Pr6.09 (Negative direction compensation value), Pr6.50 (Viscous friction com-
pensation gain) will be written to EE-PROM every 30 minutes. When you turn on the
power again,the auto-gain tuning will be executed using the latest data as initial val-
ues.

(4) Because the control gain is updated while the motor stops, changed setting value
of Pr0.03 “Real-time auto-tuning stiffness setup” may not be reflected if the motor
cannot stop due to excessively low gain or application of a command that directs the
motor to turn in the same direction continuously. If the changed stiffness setting value
is reflected after motor stops, it may generate abnormal sound or oscillate.

After changing stiffness, stop the motor and check to see that the new stiffness

setting is made effective.

Invalidation of Real-Time Auto-Gain Tuning

You can stop the automatic calculation of Pr0.04 (Inertial ratio) and invalidate the real-
time auto-gain tuning by setting up Pr0.02 (Real-time auto-gain tuning setup) to 0.
Because the estimation result of Pr0.04 Inertia ratio is recorded, if this parameter be-
comes abnormal value, manually set to the appropriate value which is obtained from suit-
able formula or calculation.

If power is turned off within 30 minutes after the end of tuning process, the result of the
real-time auto-tuning is not saved. If the result is not saved, manually write parameters to
EEPROM and then turn off power.
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2. Real-Time Auto-Gain Tuning

54 Two-degree-of-freedom control mode — Standard type

Basic gain parameter setup table

1st gain/2nd gain Command response Adi;‘"stter:em
1
FEFEFNEERER
Stiffness const;i;n[g 1 ms]
P‘?gg:’“ Velocity loop Vi(:;(;gtli%?lp Torque Standard Quick co.lr-':rsntgnt
[0.1/s] [0.1 HZ] [0.1 ms] [0.01 ms] | response ’e;':)%';se [0.1 ms]
mode 1t03
0 20 15 3700 1500 1919 764 155
1 25 20 2800 1100 1487 595 115
2 30 25 2200 900 1214 486 94
3 40 30 1900 800 960 384 84
4 45 35 1600 600 838 335 64
5 55 45 1200 500 668 267 54
6 75 60 900 400 496 198 44
7 95 75 700 300 394 158 34
8 115 90 600 300 327 131 34
9 140 110 500 200 268 107 24
10 175 140 400 200 212 85 23
11 320 180 310 126 139 55 16
12 390 220 250 103 113 45 13
13 480 270 210 84 92 37 11
14 630 350 160 65 71 28 9
15 720 400 140 57 62 25 8
16 900 500 120 45 50 20 7
17 1080 600 110 38 41 17 6
18 1350 750 90 30 33 13 5
19 1620 900 80 25 28 11 5
20 2060 1150 70 20 22 9 4
21 2510 1400 60 16 18 7 4
22 3050 1700 50 13 15 6 3
23 3770 2100 40 11 12 5 3
24 4490 2500 40 9 10 4 3
25 5000 2800 35 8 9 4 2
26 5600 3100 30 7 8 3 2
27 6100 3400 30 7 7 3 2
28 6600 3700 25 6 7 3 2
29 7200 4000 25 6 6 2 2
30 8100 4500 20 5 6 2 2
31 9000 5000 20 5 5 2 2

*1 When 17-bit absolute encoder, limited by the minimum value 10.

*2 The value of Pr6.48 Adjustment filter has additional value 1 for B to G frames.

- For details of parameters, refer to P.4-14 “Details of parameter”.
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5 2. Real-Time Auto-Gain Tuning

Adjustment IS Two-degree-of-freedom control mode — Synchronous type

In this auto-tuning mode, two-degree-of-freedom control is available in addition to real-
time auto tuning basic function.

The synchronous type is a mode suitable for locus control of multi axes such as multijoint
robot. It is different from other types in individual setting of command response and in-
validation of unbalanced load (mass) compensation.

The two-degree-of-freedom control mode, standard type, can be used by setting Pr6.47
Function expansion setup 2 to bit 0 = 1 and bit 3 = 0.

Applicable Range

Real-time auto-tuning condition

Real-time auto-tuning, two-degree-of-freedom control mode, synchronous

M
o] typ, can be applied for only position control mode.

+ Should be in servo-on condition.

* Input signals, such as deviation counter clear and command input inhibit,
and parameters, except for controls such as torque limit setup, are
correctly set, assuming that the motor can run smoothly.

Others

Caution

Real-time auto-gain tuning may not be executed properly under the conditions described
below.

Under these conditions, change the load conditions or operation patterns, or start manual
gain tuning (refer to P.5-27 and subsequent).

Conditions which obstruct real-time auto-gain tuning

+ Load is small or large compared with the rotor inertia (less than 3 times or
Load inertia more than 20 times).
* The load inertia changes.

» The machine stiffness is extremely low.

Load . .
* Nonlinear characteristics such as backlash exist.
+ The motor is running continuously at low speed of 100 [r/min] or lower.
« Acceleration/deceleration is slow (2000 [r/min/1[s] or low).
Action * Acceleration/deceleration torque is smaller than unbalanced weighted/
pattern viscous torque.

* When speed condition of 100 [r/min] or more and acceleration/decelera-
tion condition of 2000 [r/min]/1[s] are not maintained for 50 [ms].
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2. Real-Time Auto-Gain Tuning
X4 Two-degree-of-freedom control mode — Synchronous type

How to Operate

1) Bring the motor to stall (Servo-off).
2) Set up Pr0.02 (Setup of real-time auto-gain tuning mode) to other than 0, 6.

Setup | Real-time auto-gain .
value tuning =T
0,6 Invalid Real-time auto-gain tuning function is disabled.
Synchronous control mode.
Do not use this mode for unbalanced load or friction
1 Synchronous ) . L
compensate. Use this mode first when maintaining command
response filter, then switch to another mode as necessary.
. With dynamic friction compensation/viscous friction
Synchronous friction L -
2 . compensation in addition to those of synchronous mode. Use
compensation . -
this mode when the load has a large friction.
Use this mode when modifying gain filter setting according
to stiffness table without making inertia ratio assumption,
3 Stifiness settin unbalanced load compensation or friction compensation.

9 When handling a load with larger inertia variations, first
estimate inertia in an appropriate mode, e.g. sync mode, and
then switch to this mode.

Load characteristics Use this que when- applylng qnly inertia ratlo., dynamic friction
4 compensation and viscous friction compensation among load
update - . . o .
characteristics while holding gain filter setting.
... | Estimate load characteristics without changing basic gain
Load characteristic . L : . .
5 setting or friction compensation setting with the help of the
measurement
setup support software.

¥

Control parameter is automatically set according to Pr0.03 Real-time auto-tuning stiff-

ness setup.

[Example of real-time auto-tuning setup]
When using this function for the first time with multijoint robot, set initial stiffness to
a lower value in accordance with the load capacity in the synchronous friction com-
pensation mode (Pr0.02 = 2), and incline the arm by 45 degrees, and then estimate
the load characteristics with short distance reciprocating running (1-2 rotations of
motor shaft).
To see effects of quadrant switching due to friction compensation, try Pr0.02 = 1.
To perform only load characteristics estimation, use the load characteristic update
mode Pr0.02 = 4.
Because the inertia ratio and resonance characteristic of multijoint robot vary with
orientation, disable the auto-tuning (Pr2.00 = 0) after estimation of load characteris-
tics. In the load characteristic measurement mode (Pr0.02 = 5), the load characteris-
tic change due to arm orientation can be observed without affecting operation.
When adjusting during operation, enter the stiffness setup mode (Pr0.02 = 3). While
holding load characteristic compensation, change the stiffness setting and check lo-
cus accuracy and positioning performance.

+ While the auto-tuning is valid, parameters that are to be automatically adjusted cannot be
changed.

Related page -3 - P.4-5, 4-6 “Details of parameter”
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2. Real-Time Auto-Gain Tuning

53 Two-degree-of-freedom control mode — Synchronous type

Caution -

3) When the servo is tuned on, input the action command.

4) As the load characteristics are correctly estimated, Pr0.04 Inertia ratio will be updated.
In a specific mode, the following parameters are changed.
Pr6.07 Torque command additional value
Pr6.08 Positive direction torque compensation value
Pr6.09 Negative direction torque compensation value
Pr6.50 Viscous friction compensation gain
Load characteristics estimation speed can be set by Pr6.31 Real time auto tuning esti-
mation speed.

5) When value of Pr0.03 Real-time auto-tuning stiffness setup is increased, the motor re-
sponsiveness will be improved.
Determine the most appropriate stiffness in relation to the positioning setup time and
vibration condition.

6) To save the result to memory, write the date to EEPROM.

If power is turned off within 30 minutes after the end of tuning process, the result of the
real-time auto-tuning is not saved. If the result is not saved, manually write parameters to
EEPROM and then turn off power.

+ While the auto-tuning is valid, parameters that are to be automatically adjusted cannot be
changed.

+ P.2-109 “EEPROM Writing Mode” - P.4-6, 4-57, 4-60, 4-64 “Details of parameter”
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2. Real-Time Auto-Gain Tuning
X4 Two-degree-of-freedom control mode — Synchronous type

Parameters set/changed by real-time auto-gain tuning

- Parameters which are updated
The real-time auto-tuning function updates the following parameters according to
Pr0.02 Real-time auto-tuning setup by using the load characteristic estimate values.

Class| No. Title Function

In the synchronous mode (Pr0.02 = 1),
synchronous friction compensation mode

0 | 04 | Inertiaratio (Pr0.02 = 2) and load characteristic update
mode (Pr0.02 = 4), this parameter will be
updated.

Positive direction torque compen-

6 | 08 | cation value In the synchronous friction compensation
Neaative direction foraue compen- mode (Pr0.02 = 2) and load characteristic

6 | 09 | "9 q PEN" | pdate mode (Pr0.02 = 4), this parameter
sation value

will be updated.

6 50 | Viscous friction compensation gain

+ Parameters which are updated to setup value corresponding to stiffness setup
The real-time auto-tuning function updates the following basic gain setup parameters
according to Pr0.03 Real-time auto-tuning stiffness setup.

Class| No. Title Function
1 00 | 1st gain of position loop
1 01 | 1st gain of velocity loop

1st time constant of velocity loop
integration When real-time auto-tuning is valid (Pr0.02
= 1-4), updates the setup value according to
the stiffness.

Refer to P.5-9 Basic gain parameter setup

1 02

1 04 | 1sttime constant of torque filter
1 05 | 2nd gain of position loop

1 06 | 2nd gain of velocity loop table.
1 07 2nd time constant of velocity loop
integration

1 09 | 2nd time constant of torque filter

In the synchronous mode, synchronous
friction compensation mode and stiffness
setup mode (Pr0.02 = 1-3), the setting will
be updated according to stiffness.

6 48 | Adjust filter

- Parameters which are set to fixed value
The real-time auto-tuning function sets the following parameters to fixed values or
uses the current setup values.

Class| No. Title Setup valusee ml;eil; f‘ll);ﬁg -parameter
1 03 | 1st filter of speed detection 0
1 08 | 2nd filter of speed detection
1 10 | Velocity feed forward gain 1000 (100 %)
1 11 | Velocity feed forward filter 0
1 12 | Torque feed forward gain 1000 (100 %)
1 13 | Torque feed forward filter 0
2 | 22 | Command smoothing filter Holds the current setup value. ™
6 07 | Torque command additional value 0
6 10 | Function expansion setup bit4=1
6 49 | Adjust/Torque command attenuation term Tens digit Setk:;jt1a:ri]: ones digit is

*1 If noise generates, change the setting to appropriate value (e.g. 3 ms = setup value: 30).
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2. Real-Time Auto-Gain Tuning
53 Two-degree-of-freedom control mode — Synchronous type

+ Parameters which are set in respons to gain switching setup
The real-time auto-tuning function sets the following parameters according to Pr0.02
Real-time auto-tuning setup, or uses current setup values. —

Class| No. Title Function
In the synchronous mode, synchronous
1 14 | 2nd gain setup friction compensation mode or stiffness

setup mode (Pr0.02 = 1 to 3), sets to 1.

In the synchronous mode, synchronous
1 15 | Mode of position control switching friction compensation mode or stiffness
setup mode (Pr0.02 = 1 to 3), sets to 0.

In the synchronous mode, synchronous —
1 16 | Delay time of position control switching| friction compensation mode or stiffness
setup mode (Pr0.02 = 1 to 3), sets to 10.

1 17 | Level of position control switching In the synchronous mode, synchronous

. N L friction compensation mode or stiffness
1 18 | Hysteresis at position control switching setup mode (Pr0.02 = 1 to 3), sets to 0

In the synchronous mode, synchronous
1 19 | Position gain switching time friction compensation mode or stiffness
setup mode (Pr0.02 = 1 to 3), sets to 10.

1 20 | Mode of velocity control switching R
1 21 | Delay time of velocity control switching

1 22 | Level of velocity control switching

1 | 23 | Hysteresis at velocity control switching| Sets to 0 if real-time auto-tuning is valid

1 | 24 | Mode of torque control switching (Pr0.02 =1 to 4).

1 25 | Delay time of torque control switching

1 26 | Level of torque control switching

1 27 | Hysteresis at torque control switching L
6 05 | Position 3rd gain valid time When the real-time auto-tuning remains

5 valid (Pr0.02 = 1 to 4), uses the current

06 | Position 3rd gain scale factor setup value.

+ Parameters which are always set to invalid
The following settings are always set to invalid when Pr0.02 Real-time auto-tuning
setup is not 0. Note that setup values of parameters remain unchanged.

Class| No. Title Function

Instantaneous speed observer function enable bit (bit
0), disturbance observer function enable bit (bit 1)
and inertia ratio switching function enable bit (bit 3)
are internally disabled.

Parameter setup can be changed, but inertia ration
switching function is disabled.

6 10 | Function expansion setup

6 13 | 2nd Inertia ratio

Disturbance torque .
Parameter setup can be changed, but disturbance

compensating gain . R
- - compensation function is disabled.
6 24 | Disturbance observer filter S

5-21



2. Real-Time Auto-Gain Tuning
X4 Two-degree-of-freedom control mode — Synchronous type

(1) Immediately after the first servo-on upon start up; or after increasing Pr0.03
Real-time auto-tuning stiffness setup, abnormal sound or oscillation may be gener-
ated until the load characteristics estimation is stabilized. If such abnormality lasts or
repeats for 3 or more reciprocating operations, take the following countermeasures.
1) Lower the setup of Pr0.03 (Selection of machine stiffness at real-time auto-gain

tuning).

2) Set Pr0.02 Real-time auto-tuning setup to 0 to disable the real-time auto-tuning.

3) Set Pr0.04 Inertial ratio to the calculational value of the equipment and set Pr6.07
(Torque command addition value), Pr6.08 (Positive direction compensation value),
Pr6.09 (Negative direction compensation value) and Pr6.50 (Viscous friction com-
pensation gain) to O.

(2) When abnormal noise and oscillation occur, Pr0.04 (Inertia ratio) or Pr6.07 (Torque
command additional value), Pr6.08 (Positive direction torque compensation value),
Pr6.09 (Negative direction compensation value), Pr6.50 (Viscous friction compensa-
tion gain) might have changed extreme value.Take the same measures as the above
in these cases.

(3) Among the results of real-time auto-gain tuning, Pr0.04 (Inertia ratio) and Pr6.07
(Torque command additional value), Pr6.08 (Positive direction torque compensation
value), Pr6.09 (Negative direction compensation value), Pr6.50 (Viscous friction com-
pensation gain) will be written to EE-PROM every 30 minutes. When you turn on the
power again,the auto-gain tuning will be executed using the latest data as initial val-
ues.

(4) Because the control gain is updated while the motor stops, changed setting value
of Pr0.03 “Real-time auto-tuning stiffness setup” may not be reflected if the motor
cannot stop due to excessively low gain or application of a command that directs the
motor to turn in the same direction continuously. If the changed stiffness setting value
is reflected after motor stops, it may generate abnormal sound or oscillate.

After changing stiffness, stop the motor and check to see that the new stiffness

setting is made effective.

Invalidation of Real-Time Auto-Gain Tuning

You can stop the automatic calculation of Pr0.04 (Inertial ratio) and invalidate the real-
time auto-gain tuning by setting up Pr0.02 (Real-time auto-gain tuning setup) to 0.
Because the estimation result of Pr0.04 Inertia ratio is recorded, if this parameter be-
comes abnormal value, manually set to the appropriate value which is obtained from suit-
able formula or calculation.

If power is turned off within 30 minutes after the end of tuning process, the result of the
real-time auto-tuning is not saved. If the result is not saved, manually write parameters to
EEPROM and then turn off power.
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2. Real-Time Auto-Gain Tuning

53 Two-degree-of-freedom control mode — Synchronous type

Basic gain parameter setup table

1st gain/2nd gain Adj;‘"st::ent
Pr1.00 Pr1.01 Pr1.02 Pr1.04" Pr6.48°2
Stiffness Pr1.05 Pr1.06 Pr1.07 Pr1.09"
[0.1 /s] [0.1 Hz] [0.1 ms] [0.01 ms] [0.1 ms]
0 20 15 3700 1500 155
1 25 20 2800 1100 115
2 30 25 2200 900 94
3 40 30 1900 800 84
4 45 35 1600 600 64
5 55 45 1200 500 54
6 75 60 900 400 44
7 95 75 700 300 34
8 115 90 600 300 34
9 140 110 500 200 24
10 175 140 400 200 23
11 320 180 310 126 16
12 390 220 250 103 13
13 480 270 210 84 11
14 630 350 160 65 9
15 720 400 140 57 8
16 900 500 120 45 7
17 1080 600 110 38 6
18 1350 750 90 30 5
19 1620 900 80 25 5
20 2060 1150 70 20 4
21 2510 1400 60 16 4
22 3050 1700 50 13 3
23 3770 2100 40 11 3
24 4490 2500 40 9 3
25 5000 2800 35 8 2
26 5600 3100 30 7 2
27 6100 3400 30 7 2
28 6600 3700 25 6 2
29 7200 4000 25 6 2
30 8100 4500 20 5 2
31 9000 5000 20 5 2

*1 When 17-bit absolute encoder, limited by the minimum value 10.
*2 The value of Pr6.48 Adjustment filter has additional value 1 for B to G frames.

« For details of parameters, refer to P.4-14 “Details of parameter”.
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Adjustment

3. Adaptive filter

Adaptive filter

Estimates the resonance frequency out of vibration component presented in the motor
speed in motion, then removes the resonance component from the torque command by
setting up the notch filter coefficient automatically, hence reduces the resonance vibra-

tion.
Position/Velocit Gain Filter T
osituon/velocity auto-setu auto-adjustment orque
command p/‘ ] - /‘ command Motort
7 Position/ | || Adaptive - |current|[current
Velocity control Filter control
Action command under
actual condition L
T Resonance frequency
8 I R S estimation
| Load inertia estimation
Real time Motor
auto-gain tuning speed
® Encoder
Servo driver

Applicable Range

This function works under the following condition.

Conditions under which the Adaptive filter is activated

Control Mode

* Applies to other control modes than torque control.

Others

+ Should be servo-on status.

+ Elements other than control parameters, such as deviation counter clear
command inhibit and torque limit are appropriately set, enabling the motor
to run normally.
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Caution

In the following condition, normal operation may not be expected - manually set the notch
filter to prevent resonance.

Conditions which obstruct adaptive filter action
* Resonance frequency is lower than 3 times.
Resonance | * Resonance peak is low, or control gain is low where the motor speed is
point not affected by this.
+ Multiple resonance of 3 or more points exist.
* Motor speed variation with high harmonic component is generated due to
Load .
non-linear factors such as backlash.
C::;::f:d * Acceleration/deceleration is rapid such as 30000[r/min] per 1[s].




I 3. Adaptive filter

Adaptive filter

How to Operate

Enter the action command with Pr2.00 Adaptive filter mode set to a value other than 0.
If the resonance point affects the motor speed, parameters of 3rd notch filter and/or 4th
notch filters are automatically set according to the number of adaptive filters.

Set the operation of the adaptive filter to the following parameter.

. Setup .
Class| No. Title e Function

[Adaptive filter: invalid]
0 The adaptive filter is disabled. Parameters related to the
3rd and 4th notch filter hold the current value.

[Adaptive filter: 1 filter is valid]

One adaptive filter is enabled. Parameters related to
the 3rd notch filter will be updated based on adaptive
performance.

[Adaptive filter: 2 filters are valid]
Two adaptive filters are enabled. Parameters related to the

2 3rd and 4th notch filters will be updated based on adaptive
performance.
[Resonance frequency measurement mode]
> | 00 Adaptive filter 3 Measure the resonance frequency. Result of measurement

mode setup can be checked with PANATERM. Parameters related to
the 3rd and 4th notch filter hold the current value.

[Clear result of adaptation]
4 Parameters related to the 3rd and 4th notch filter are
disabled and results of adaptive operation are cleared.

[High-precision adaptive filter]
Two adaptive filters are enabled. Parameters related to

5 the 3rd and 4th notch filters will be updated based on the
results of adaptive performance. Use of this setup value is
recommended when using 2 adaptive filters.

[For manufacturer's use]
6 PANATERM’s fit gain function used internally. Do not use

this setup value in the normal condition.

=4 : Only available on A5T series.

At the same time, the following parameters are automatically set.

Class| No. Title Function

In no resonance point is found, the frequency is set to

2 07 | 3rd notch frequency 5000

2 08 | 3rd notch width selection
2 | 09 | 3rd notch depth selection

Automatically set when the adaptive filter is active.

Notch frequency is automatically set to the 2nd
resonance frequency estimated by the adaptive filter.

In no resonance point is found, the frequency is set to
5000.

2 10 | 4th notch frequency

2 11 | 4th notch width selection
2 12 | 4th notch depth selection

Related page -<%| - P.4-21... “Details of parameter”

Automatically set when 2 adaptive filters are active.
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l 3. Adaptive filter

Adaptive filter

(1) Immediately after the first servo-on at start up; or after increasing stiffness setting with
the real-time auto-tuning enabled, abnormal sound or oscillation may be generated
until the adaptive filter stabilizes. If such abnormality lasts or repeats for 3 or more re-
ciprocating operations, take the following countermeasures.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setup of Pr0.03 (Selection of machine stiffness at real-time auto-gain
tuning).

3) Invalidate the adaptive filter by setting up Pr2.00 (Setup of adaptive filter mode) to
0. (Reset of inertia calculation and adaptive action)

4) Set up the notch filter manually.

(2) Abnormal sound or oscillation may excessively change the setup value of 3rd and 4th
notch filters. If such change occurs, disable the adaptive filter as described in step 3)
above, change setup value of Pr2.07 3rd notch frequency and Pr2.10 4th notch fre-
quency to 5000 (disable), and then enable the adaptive filter again.

(3) The 3rd filters (Pr2.07-Pr2.09) and 4th notch filters (Pr2.10-Pr2.12) are written to EE-
PROM every 30 minutes. Upon power up, these data are used as default values dur-
ing adaptive process.

Related page -<%| - P.4-6... “Details of parameter”
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4. Manual Gain Tuning (Basic)
Adjustment Outline

As explained previously, MINAS-A5 series features the automatic gain tuning function,
however, there might be some cases where this automatic gain tuning cannot be adjust-
ed properly depending on the limitation on load conditions. Or you might need to readjust ——
the tuning to obtain the optimum response or stability corresponding to each load.

Here we explain this manual gain tuning method by each control mode and function.

Before Making a Manual Adjustment

By monitoring waveforms using the waveform graphic function of the setup support soft-
ware PANATERM installed on the PC or by measuring the analog voltage waveform with
the help of the monitor function, accurate adjustment can be positively, quickly and easily ——
done when compared with that performed on the front panel.
1. Analog monitor output
You can measure the actual motor speed, commanded speed, torque and deviation
pulses by analog voltage level by using an oscilloscope. Set up the types of the signals
or the output voltage level with Pr4.16 (Selection of speed monitor) and Pr4.21 (Selec-
tion of torque monitor).

Front panel —

an
u]
an

[n(

{un
(]
pan]

@
2]
0y
®

[D0CEoE |
X7

L3 .
Connector kit for
analog monitor signal
DVOPM20031

2. Waveform graphic function of the PANATERM
You can display the command to the motor, motor movement (speed, torque command
and deviation pulses) as a waveform graphic on PC display. Refer to P.7-26, "Outline
of the Setup Support Software, PANATERM" of Supplement.

USB mini-B
] connection cable

'

@«

* Caution
Connect to X1

Please download the Setup support software “PANATERM”from our web site anduse after
install to the PC.

Related page -<¥| - P.4-40, 4-42... “Details of parameter” - P.7-26 “Outline of Setup support software “PANATERM”
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Adjustment

4. Manual Gain Tuning (Basic)

Adjustment in Position Control Mode

Position control of MINAS-A5 series is described in Block diagram of P.3-14.
Make adjustment in position control per the following procedures.

(1) Set up the following parameters to the values of the table below.

Pararg?ter Title of parameter Standard Pararrc;q.ater Title of parameter Standard
(Pr0) value (PrI0) value
1.00 1st gain of position loop 270 0.04 Inertia ratio 100
1.01 1st gain of velocity loop 150 0.02 Setup of real time auto-gain tuning mode 0
1.02 1st time constant of velocity loop integration | 370 2.00 Adaptive filter setup mode 0
1.03 1st filter of velocity detection 0 2.14 1st damping frequency 0
1.04 1st time constant of torque filter time 152 2.15 Setup of 1st damping filter 0
1.10 Velocity feed forward 0 2.16 2nd damping frequency 0
1.1 Time constant of feed forward filter 0 217 Setup of 2nd damping filter 0
1.05 2nd gain of position loop 270 1.14 2nd gain setup 0
1.06 2nd gain of velocity loop 150 1.15 Mode of position control switching 0
1.07 2nd time constant of velocity loop integration 370 1.16 Delay time of position control switching delay 0
1.08 2nd filter of speed detection 0 1.17 Level of position control switching 0
1.09 2nd time constant of torque filter 152 1.18 Hysteresis at position control switching 0
2.01 1st notch frequency 5000 1.19 Position gain switching time 0
2.02 1st notch width selection 2 2.22 Positional command smoothing filter 1

2.23 Positional command FIR filter 0

(2) Enter the inertia ratio of Pr0.04. Measure the ratio or setup the calculated value.
(3) Make adjustment using the standard values below.

Order| P;;:%;r Title St::fl: ;d How to adjust
1st gain of Increase the value within the range where no abnormal noise and no
1 Pr1.01 . 300 L
velocity loop vibration occur. If they occur, lower the value.
When vibration occurs by changing Pr1.01, change this value.
) Setup so as to make Pr1.01 x Pr1.04 becomes smaller than 10000.
2 Pr1.04 1sttime cgnstant 50 If you want to suppress vibration at stopping, setup larger value to
of torque filter Pr1.04 and smaller value to Pr1.01. If you experience too large
vibration right before stopping, lower than value of Pr1.04.
. Adjust this observing the positioning time. Larger the setup, faster
3 Pr1.00 1st g_aln of 500 | the positioning time you can obtain, but too large setup may cause
position loop oscillation.
Setup this value within the range where no problem occurs. If you
) setup smaller value, you can obtain a shorter positioning time, but
1st t|me_constant too small value may cause oscillation. If you setup too large value,
4 Pr1.02 ,Of veloqty loop 250 deviation pulses do not converge and will be remained.
integration Increase the value within the range where no abnormal noise
occurs.
Too large setup may result in overshoot or chattering of position
Velocity feed complete signal, hence does not shorten the settling time. If the
5 Pr1.10 forward gain 800 command pulse is not even,you can improve by setting up Pr1.11
(Feed forward filter) to larger value.

Related page -<%| - P.4-5... “Details of parameter”
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4. Manual Gain Tuning (Basic)
Adjustment Adjustment in Velocity Control Mode

Velocity control of MINAS-A5 series is described in Block Diagram of P.3-16 of Velocity
Control Mode.

Adjustment in velocity control is almost same as that in position control described in "Ad- ——
justment in Position Control Mode", and make adjustments of parameters per the proce-
dures except the gain setup of position loop gain (Pr1.00, Pr1.05) and the setup of veloc-
ity feed forward gain (Pr1.10).

4. Manual Gain Tuning (Basic)
Adjustment Adjustment in Torque Control Mode

Torque control of MINAS-A5 series is described in P.3-18, "Block Diagram" of Torque
Control Mode.

This torque control is based on velocity control while making Pr3.21 [Speed limit value 1],
Pr3.22 [Speed limit value 2] or SPL input as a speed limit. Here we explain the setup of
speed limiting value.

« Setup of speed limiting value

The torque command selection (Pr3.17) specifies the setup method.
Pr3.17 =0 Set up by using speed limit value 1 (Pr3.21)
Pr3.17 =1 Set up by using analog input (SPL) —
Pr3.17 =2 For positive direction, set up by using the speed limit value 1
(Pr3.21)
For negative direction, set up by using the speed limit value 2
(Pr3.22)

+ When the motor speed approaches to the speed limiting value, torque control follow-
ing the analog torque command shifts to velocity control based on the speed limiting
value.

* In order to stabilize the movement under the speed limiting, you are required to set
up the parameters according to the above-mentioned "Adjustment in Velocity Control
Mode".

* When the speed limiting value is too low or the velocity loop gain is too low, or when
the time constant of the velocity loop integration is 10000 (invalid), the input to the
torque limiting portion of the above fig. becomes small and the output torque may not
be generated as the analog torque command. —

* When not using the speed limit but using only torque command, disable the torque
filter and notch filter, and set speed limit value to the maximum speed and set veloc-
ity loop gain to a value as high as possible.

Only for position control type is not provided with analog input.
Related page -<3| - P.3-45 “Inputs and outputs on connector X4”

5-29



4. Manual Gain Tuning (Basic)
Adjustment Adjustment in Full-Closed Control Mode

Full-closed control of MINAS-A5 series is described in Block diagram of P.3-19 of Full-
Closed Control.

Adjustment in full-closed control is almost same as that in position control described in
P.5-28 “Adjustment in Position Control Mode”, and make adjustments of parameters per
the procedures except cautions of P.3-12, “Outline of Full-Closed Control” (difference of
command unit and difference of electronic gear).

Here we explain the setup of feedback scale ratio and hybrid deviation excess of full-
closed control.

1) Setup of external scale ratio

Setup the external scale ratio using the numerator of external scale division
(Pr3.24) and denominator of external scale division (Pr3.25).

« Check the encoder feedback pulse counts per one motor revolution and the external
scale pulse counts per one motor revolution, then set up the numerator of external
scale division (Pr3.24), and denominator of external scale division (Pr3.25) so that
the following formula can be established.

Pr3.24  Number of encoder feedback pulses per motor rotation
Pr325  Number of external scale pulses per motor rotation

« If this ratio is incorrect, a gap between the position calculated from the encoder feed-
back pulse counts and that of calculated from the external scale pulse counts will be
enlarged and hybrid deviation excess (Err25.0) will be triggered when the work or
load travels a long distance.

* When you set up Pr3.24 to 0, the encoder feedback pulse counts will be automati-
cally set up.

2) Setup of hybrid deviation excess

Set up the minimum value of hybrid deviation excess (Pr3.28) within the
range where the gap between the motor (encoder) position and the load
(feedback scale) position will be considered to be an excess.

+ Note that the hybrid deviation excess (Err25.0) may be generated under other condi-
tions than the above 1), such as reversed connection of the external scale or loose
connection of the motor and the load.

(1) Enter the command pulses based on the feedback scale reference.
(2) The feedback scales to used for full-closed control are as follows.
When A- and B-phase parallel, or serial scale,
+ ABS ST770A, ST770AL, AT573A series by Mitsutoyo Corp.
+ SR77, SR87, SL700, SL710 by Magnescale Co., Ltd.
(3) To prevent the runaway and damage of the machine due to the setup of the feedback
scale, setup the hybrid deviation excess (Pr3.28) to the appropriate value, in the unit
of feedback scale resolution.

(4) | We recommend the external scale as 1/40 = external scale ratio = 160.

Even within this range, if you setup the external scale ratio to smaller value than 50/po-
sition loop gain (Pr1.00 and 1.05), you may not be able to control by one pulse unit. If
you set up too large external scale ratio, you may expect larger noise in movement.

- Only for position control type is not provided with X5 (For external scale connector).
Related page ¥ - P.3-32 “Inputs and outputs on connector X4” - P.6-2 “Protective Function”
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4. Manual Gain Tuning (Basic)

Gain Switching Function

By selecting appropriate gain based on internal data or external signal, the following ef-

fects can be obtained.

* Decrease the gain at the time of stoppage (servo lock) to reduce vibration.

+ Increase the gain at the time of stoppage (setting) to shorten the settling time.
* Increase the gain during operation to improve command compliance.

+ Based on condition of the equipment, change the gain with external signal.

Action |Command speedi
Stop Stop T
Status (Servo-Lock) Run . (Servo-Lock) Time
, Lowgain [ Highgain ! | Low gain
Gain (1st gain) / (Qr?d Sain) | (1stgain)
Tl 1
1ms  2ms
Suppress the vibration by lowering the gain.
<Example>

Following is the example when you want to reduce the noise at motor in stall (Servo-Lock),
by setting up to lower gain after the motor stops.
+ Make adjustment referring to the basic gain parameter setup table (P.5-9) as well.

Execute manual Set up the same Setup Pr1.14 to Adjust Pr1.01
gain-tuning value as Pr1.05 1.19 and 1.04 at
Parameter without gain » to 1.09 (2nd gain) » (Gain switching stopping
No. Title of parameter switching to Pr1.00 to 1.04 condition) (1st gain)
(PrIC) (1st gain)
1.00 | 1st gain of position loop 630
1.01 | 1st gain of velocity loop 350 270
1.02 | 1sttime constant of velocity integration 160
1.03 | 1st filter of velocity detection 0
1.04 | 1st time constant of torque filter 65 84
1.10 | Velocity feed forward 300
1.11 | Filter of velocity feed forward 50
1.05 | 2nd gain of position loop 630
1.06 | 2nd gain of velocity loop 350
1.07 | 2nd time constant of velocity integration 160
1.08 | 2nd filter of velocity detection 0
1.09 | 2nd time constant of torque filter time 65
1.14 | Action setup of 2nd gain 0 1
1.15 | 1st mode of control switching 7
1.16 | 1st delay time of control switching 30
1.17 | 1st level of control switching 0
1.18 | 1st hysteresis of control switching 0
1.19 | Switching time of position gain 0
* Enter the known
value from load
calculation
) . * Measure the
0.04 || Inertia ration inertia ratio by
executing nor
mal auto-gain
tuning
+ Default is 250

Related page -<%| - P.4-7... “Details of parameter”
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4. Manual Gain Tuning (Basic)
Gain Switching Function

Setup of Gain Switching Condition

« Positing control mode, Full-closed control mode (O: Corresponding parameter is valid, — : invalid)

Setup of gain switching condition Setup parameters at position control, full-closed control
Pr1.15 Switching condition to i Delay time *! Level Hysteresis "
. 2nd gain 9: Pr1.16 Pr1.17 Pr1.18

0 Fixed to 1st gain - - -
1 Fixed to 2nd gain - - -
2 Gain switching input - - -
3 Torque command A O O [%] O [%]
4 Invalid (Fixed to 1st gain) - - -
5 Speed command C O O [r/min] O [r/min]
6 Position deviation D O O™ [pulse] O™ [pulse]
7 Position command exists. E @) - -
8 Not in positioning complete F O - -
9 Speed ] @) O [r/min] O [r/min]
10 Command exists + velocity G O O [r/min] " O [r/min]
* Velocity control mode
Setup of gain switching condition Setup parameters at velocity control mode
Pr1.20 Switching condition to i Delay time ™' Level Hysteresis
i 2nd gain 9 Pr1.16, 1.21 Pr1.17,1.22 Pr1.18,1.23
0 Fixed to 1st gain - - -
1 Fixed to 2nd gain - - -
2 Gain switching input - - -
3 Torque command A O O [%] O [%]
4 I\fr‘g:“o” of speed commandis | g - O™ [10(r/min)/s] O [10(r/min)/s]
5 Speed command ] O O [r/min] O [r/min]
* Torque control mode
Setup of gain switching condition Setup parameters at torque control mode
Pr1.24 Switching condition to i Delay time "' Level Hysteresis "
: 2nd gain 9: Pr1.16, 1.25 Pr1.17,1.26 Pri.18, 1.27

0 Fixed to 1st gain - - -
1 Fixed to 2nd gain - - -
2 Gain switching input, GAIN ON - - -
3 I\;a:g:?non of torque command is A O O [%] O [%]
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*1 Delay time (Pr1.16, 1.12 and 1.25) will be valid only when returning from 2nd to 1st

gain.

*2 Hysteresis (Pr1.18, 1.23 and 1.27) is defined as the fig. below shows.
*3 Designate with either the encoder resolution or the external scale resolution depend-

ing on the control mode.
*4 When you make it a condition that
there is speed variation of 10 r/min in

T

Hysteresis -
(Pr1.18, 1.23, 1.27) \

Level # 4
1s, set up the value to 1. Pri.17 —— L
*5 When Pr1.15=10, the meanings of m 22
delay time, level and hysteresis are 0o —

different from the normal. (refer to Fig. G)




4. Manual Gain Tuning (Basic)

Gain Switching Function

TN/—\_

Fig.A

command
speed S

Fig. B

AS
level — level ',
switching level
switching level \
delay
1st 2nd 1st gain 2nd 1st 1st 2nd 1st gain 2nd | _1st
motor spgeg or Fig.C Fig. D
commande
speed S speed N
level
I@ deviation pulse
1st 2nd gain 1st
level
delay
1st 2nd gain 1st
Fig. E Fig. F
command speed N
speed S
delay
1st 2nd gain 1st
COIN
delay
1st 2nd gain 1st
Fig. G

command pulse

no command pulse

| actual speed | <

exists. x Pr1.16,delay time Pr1.17 level
at stall in action at settling proximity of stall
. . . 2nd gain for velocity integrating
1st gain 2nd gain 2nd gain only and 1st gain for others

| actual speed | < (Pr1.17 level - Pr1.18 hysteresis)

| actual speed | < (Pr1.17 level - Pr1.178 hysteresis)

Above Fig. does not reflect a timing lag of gain switching due to hysteresis (Pr1.18, 1.23 and

1.27).
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4. Manual Gain Tuning (Basic)
Suppression of Machine Resonance

Adjustment

In case of a low machine stiffness, you cannot set up a higher gain because vibration and
noise occur due to oscillation caused by axis distortion or other causes. By suppressing
the resonance peak at the notch filter, higher gain can be obtained or the level of vibra-
tion can be lowered.
1. Torque command filter (Pr1.04 and Pr1.09)

Sets up the filter time constant so as to damp the frequency at vicinity of resonance

frequency. You can obtain the cut off frequency of the torque command filter in the

following formula.

Cut off frequency (Hz) fc = 1 / (2r x parameter setup value x 0.00001)

2. Notch filter (Pr2.00, 2.07 to Pr2.12)
+ Adaptive filter
MINASA-5 series feature the adaptive filter. With this filter you can control vibra-
tion of the load which resonance points vary by machine by machine and normal
notch filter or torque filter cannot respond. Enter the action command with Pr2.00
Adaptive filter mode set to a value other than 0.
If the resonance point affects the motor speed, parameters of 3rd notch filter and/
or 4th notch filters are automatically set according to the number of adaptive filters.

. 1: Adaptive filter is valid

Pr2.00 | Adaptive filter mode 2: 2 adaptive filters are valid.

Pr2.07 | 3rd notch frequency In no resonance point is found, the frequency is set to
5000.

Pr2.08 | 3rd notch width selection . . . . .

Pr2.09 | 3rd notch depth selection Automatically set when the adaptive filter is active.
Notch frequency is automatically set to the 2nd

Pr2.10 | 4th notch frequency resonance frequen(?y gstlmated by the adaptlvle filter.
In no resonance point is found, the frequency is set to
5000.

Pr2.11 | 4th notch width selection . L .

Pr2.12 | 4th notch depth selection Automatically set when 2 adaptive filters are active.

* Notch filter (Pr2.01 to 2.12)
MINASA-5 series feature 4 normal notch filters. You can adjust frequency and
width and depth.

Pr2.01 | 1st notch frequency Set the center frequency of the 1st notch filter. ™!

Pr2.02 | 1st notch width selection Set the. width of notch at the center frequency of the 1st
notch filter.

Pr2.03 | 1st notch depth selection Set the depth of notch at the center frequency of the
1st notch filter.

Pr2.04 | 2nd notch frequency Set the center frequency of the 2nd notch filter. ™

Pr2.05 | 2nd notch width selection Set the WIdTh of notch at the center frequency of the
2nd notch filter.

Pr2.06 | 2nd notch depth selection Set the degth of notch at the center frequency of the
2nd notch filter.

Pr2.07 | 3rd notch frequency Set the center frequency of the 3rd notch filter. ™!

Pr2.08 | 3rd notch width selection Set thg width of notch at the center frequency of the 3rd
notch filter.

Pr2.09 | 3rd notch depth selection Set the depth of notch at the center frequency of the
3rd notch filter.

Pr2.10 | 4th notch frequency Set the center frequency of the 4th notch filter. ™

Pr2.11 | 4th notch width selection Set thg width of notch at the center frequency of the 4th
notch filter.

Pr2.12 | 4th notch depth selection Set the depth of notch at the center frequency of the
4th notch filter.

*1 The notch filter function will be invalidated by setting up this parameter to "5000".
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Suppression of Machine Resonance

Machine characteristics at resonance
Resonance

gain

Anti-resonance

Notch filter
characteristics

frequency

gain Y
Notch -~ —
frequency
width width
| G| |G| torque
torque E— — command
command after filtering
— ——— ——Depth
frequency automatic following frequency frequency
Adaptive filter 1st notch filter 2nd to 4th notch filter
s int Copying of the setup from Adjustment of frequency,
upp_rests risonancle poin the adaptive filter to 1st width and depth is enabled.
instantaneously. notch filter is enabled. (refer to P.5-36)
| Example of application machine |
Gain Gain Gain
A Nrequency A frequency
‘ \ g ‘ ------- i~ Y g
| velocity response .
Machine which resonance point Machine which has multiple Machine which has small peak JE—
varies by each machine or by aging resonance points nearby velocity response
daptive filter enabled Adaptive filter and Depth adjustment enabled

notch filter enabled

Related page -<%| - P.4-21... “Details of parameter”
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Suppression of Machine Resonance

Notch width and depth

The width of the notch filter is the ratio of the width of —3dB attenuation frequency band
with respect to the notch frequency at its center when depth is 0, and the value is as

5-36

shown in the table below.

The notch filter depth indicates I:O ratio where the input at the center frequency is com-
pletely shut with setup value 0 but fully received with setup value 100. The table below

shows this value in dB on the right.

Band width/center frequency
Notch width i Notch depth I/O ratio dB
s CTEE A5,A5II series s [dB]
(reference)
0 0.41 0.5 0 0 —00
1 0.56 0.59 1 0.01 -40
2 0.71 0.71 2 0.02 -34
3 0.86 0.84 3 0.03 -30.5
4 1.01 1 4 0.04 -28
5 — 1.19 5 0.05 -26
6 — 1.41 6 0.06 -24.4
7 — 1.68 7 0.07 -23.1
8 — 2 8 0.08 -21.9
9 — 2.38 9 0.09 -20.9
10 — 2.83 10 0.1 -20
11 — 3.36 15 0.15 -16.5
12 — 4 20 0.2 -14
13 — 4.76 25 0.25 -12
14 — 5.66 30 0.3 -10.5
15 — 6.73 35 0.35 -9.1
16 — 8 40 0.4 -8
17 — 9.51 45 0.45 -6.9
18 — 11.31 50 0.5 -6
19 - 13.45 60 0.6 -4.4
20 — 16 70 0.7 -3.1
80 0.8 -1.9
90 0.9 -0.9
100 1 0
Notch filter frequency characteristics
10 Depth 0, width 4
5 - --- Depth 50, width 4
0 il —— Depth 0, width 8
-8[dB] [T~ IS 5 =7
I 2 3 7
o \\ <~k / 7
S, N /7
c 10 \, / 7
© , 4
G -15 W\
\.\ I!
i
0 | [1
i|li
25 il
ifli
-30
10 100 1000
Frequency [Hz]
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Suppression of Machine Resonance

How to Check the Resonance Frequency of the Machine

(1) Start up the Setup Support Software, "PANATERM" and bring the frequency charac- L=
teristics measurement screen.
(2) Set up the parameters and measurement conditions. (Following values are standard.)
+ Set up Pr1.01 (1st gain of velocity loop) to 25 or so. (to lower the gain and make it
easy to identify the resonance frequency)
+ Set up the amplitude to 50 (r/min) or so. (not to saturate the torque)
+ Make the offset to 100 (r/min) or so. (to increase the speed detecting data and to
avoid the measurement error in the vicinity of speed-zero)
+ Polarity is made positive direction with "+" and negative direction with "-".
« Setup the sampling rate to 0. (setup range to be 0 to 7.)
(3) Execute the frequency characteristic analysis.

* Make sure that the revolution does not exceed the travel limit before the measurement.
Standard revolutions are,
Offset (r/min) x 0.017 x (sampling rate +1)
Larger the offset, better measurement result you can obtain, however, revolutions may
be increased.
+ Set up Pr2.00 (Setup of adaptive filter mode) to 0 while you make measurement.

*When you set a larger value of offset than the amplitude setup and make the motor run
to the one direction at all time, you can obtain a better measurement result.

+ Set up a smaller sampling rate when you measure a high frequency band, and a larger
sampling rate when you measure a low frequency band in order to obtain a better mea-
surement result.

*When you set a larger amplitude, you can obtain a better measurement result, but
noise will be larger. Start a measurement from 50 [r/min] and gradually increase it.

Relation of Gain Adjustment and Machine Stiffness

In order to enhance the machine stiffness,
(1) Install the base of the machine firmly, and assemble them without looseness.
(2) Use a coupling designed exclusively for servo application with high stiffness.
(3) Use a wider timing belt. Belt tension to be within the permissible load to the motor
shaft.
(4) Use a gear reducer with small backlash.
* Inherent vibration (resonance frequency) of the machine system has a large effect
to the gain adjustment of the servo.
You cannot setup a higher response of the servo system to the machine with a low
resonance frequency (machine stiffness is low).

Please download the Setup support software “PANATERM”from our web site anduse after
install to the PC.  http://industrial.panasonic.com/jp/i/fa_motor.html

Related page -<3| - P.7-26 “Outline of Setup support software “PANATERM”
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Adjustment Damping Control

This function reduces the vibration at the top or on whole of the equipment by removing
the vibration frequency components specified by the positional command. Up to 2 among
4 frequency settings can be used at the same time.

Front edge vibrates.| Vibration
R\ measurement

4 with
Setup of front edge vibration Driver displacement
frequenc sensor
quency \ Motor
. wtravel

Position

" Couplin 'Ball
Torque ‘PL_C 9 Work SCFGVYLMachine

command

\ 4

command Motor ¢ ' base
»| Damping Position/Velocit current | |
»|an y Current ; :
filter —»| control ™ control : — E

Motor position

Encoder

Servo driver

Applicable Range

This function can only be applicable when the following conditions are satisfied.

Conditions under which the damping control is activated

Control mode

+ Control mode to be either or both position control or/and full-closed
control.
Pr0.01 = 0 : Position control
Pr0.01 = 3 : 1st control mode of position and velocity control
Pr0.01 =4 : 1st control mode of position control and torque control
Pr0.01 = 6 : Full-closed control

Caution

This function does not work properly or no effect is obtained under the following condi-

tions.

Conditions which obstruct the damping control effect

Load

+ Vibration is triggered by other factors than command (such as
disturbance).

+ Ratio of resonance frequency and anti-resonance frequency is large.

+ Vibration frequency is out of the range of 1.0-200.0 [Hz].

Related page -<3:| - P.4-4... “Details of parameter” - P.7-26 “Outline of Setup support software “PANATERM”
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Damping Control

(1) Setup of damping frequency (1st: Pr2.14, 2nd: Pr2.16, 3rd: Pr2.18, 4th: Pr2.20)) I
Measure the vibration frequency of the front edge of the machine. When you use such
instrument as laser displacement meter, and can directly measure the load end vibra-
tion, read out the vibration frequency from the measured waveform and enter the cor-
rect value to the damping frequency parameter.

If no suitable measuring instrument is available, use our setup support software
“PANATERM” that can graphically display the position deviated waveform as shown
in the figure below. Determine the frequency (Hz) of the residual vibration and set the
damping frequency. —

Command ~— Position deviation

speed
Calculation of
vibration frequency

AWAWAWA Y
VAAVAAVAY,

(2) Setup of damping filter (1st: Pr2.15, 2nd: Pr2.17, 3rd: Pr2.19, 4th: Pr2.21))
First, set up 0.
You can reduce the settling time by setting up larger value, however, the torque ripple
increases at the command changing point as the right fig. shows. Setup within the ——
range where no torque saturation occurs under the actual condition. If torque satura-
tion occurs, damping control effect will be lost.

Setting range of the damping filter should be limited as follows:
10.0 Hz — damping frequency < damping filter setting < damping frequency

Damping filter setup is Damping filter setup is
appropriate. too large.

Torque /W M
command

Torque saturation
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Damping Control

(3) Setup of damping filter switching selection (Pr2.13)
You can switch the 1st or the 2nd damping filter depending on the vibration condition
of the machine.

Pr2.13 | VS-SEL2 VS-SEL1 | 1st damping | 2nd damping | 3rd damping | 4th damping
] — - O O
1 — OFF O O
— ON O O
OFF OFF O
OFF ON O
2
ON OFF O
ON ON O
Pr2.13 Positiﬁ:leggomnmand 1st damping | 2nd damping | 3rd damping | 4th damping
3 Positive direction O O
Negative direction O O
| AST | However, when two-degree-of-freedom control mode is enabled, this function is lim-
ited as shown below (only 1 function can be used at the same time).
Pr2.13 | VS-SEL2 VS-SEL1 | 1st damping | 2nd damping | 3rd damping | 4th damping
0 — — O
’ — OFF O
— ON O
OFF OFF O
OFF ON O
2
ON OFF O
ON ON O
Pr2.13 Posit(ij?pegg;nnmand 1st damping | 2nd damping | 3rd damping | 4th damping
3 Positive direction O
Negative direction O
m With A5T series, damping control is limited to only 1st, but Pr6.41 Anti-vibration depth 1

can also be set, regardless of availability of the two-degree-of-freedom control mode.

Damping control is switched over on the rising edge of the command while the
positioning complete is being output and the number of command pulses/0.166 ms
changes from 0 to non-0 state.

If higher damping frequency is selected or damping is disabled and positioning complete
range is wide, and if the pulse (the area of the pulse = value of position command
before filter minus value of position command after filter, integrated with respect to time)
remains in the filter at the rising edge of the command, the pulse is rapidly discharged
immediately after damping change. This causes the motor to run at a rate higher than
the commanded speed for a while to return to the predetermined position.
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Feed forward function

When position control or full closed control is used, positional deviation can be further
reduced when compared with deviation where control is made only by feedback, and
response is also improved, by calculating the velocity control command necessary for
operation based on the internal positional command, and by adding velocity feed forward
to the speed command calculated by comparison with position feedback.

The response time of the velocity control system is also improved by calculating torque
command necessary for operation based on the velocity control command and by adding
torque feed forward calculated by comparison with velocity feedback to the torque

command.

Related Parameter

For A5 series, the velocity feed forward and torque feed forward can be used.

Class| No. Title Function
Multiply the velocity control command calculated
1 10 Velocity feed forward | according to the internal positional command by the
gain ratio of this parameter and add the result to the speed
command resulting from the positional control process.
1 11 Velocity feed forward | Set the time constant of 1st delay filter which affects the
filter input of velocity feed forward.
Multiply the torque command calculated according
Torque feed forward | to the velocity control command by the ratio of this
1 12 .
gain parameter and add the result to the torque command
resulting from the velocity control process.
Torque feed forward | Set up the time constant of 1st delay filter which affects
1 13 | . .
filter the input of torque feed forward.
Analog torque fged Set the input gain of analog torque feed forward.
6 0 | forward conversion . :
: 0to 9 are invalid.
gain
Set up the function in unit of bit.
6 10 Function expansion bit5  0: Analog torque feed forward is invalid.
setup 1: Analog torque feed forward is Valid.
* bit 0 = LSB
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Feed forward function

Usage example of velocity feed forward

The velocity feed forward will become effective as the velocity feed forward gain is
gradually increased with the velocity feed forward filter set at approx. 50 (0.5 ms). The
positional deviation during operation at a constant velocity is reduced as shown in the
equation below in proportion to the value of velocity feed forward gain.

Positional deviation [unit of command] = command speed [unit of command/s] /
positional loop gain [1/s] x (100 - velocity feed forward gain [%]) / 100

A Positional deviation Velocity feed forward gain

|—| 0[%]

500"

Mot " - i
otor speed Positional deviation within the

constant speed range will
reduce as the velocity
forward gain is increased.

Command|speed

Time

|

With the gain set at 100 %, calculatory positional deviation is 0, but significant overshoot
occurs during acceleration/deceleration.

If the updating cycle of the positional command input is longer than the driver control
cycle, or the pulse frequency varies, the operating noise may increase while the velocity
feed forward is active. If this is the case, use positional command filter (1st delay or FIR
smoothing), or increase the velocity forward filter setup value.

Usage example of torque feed forward
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» To use the torque feed forward, correctly set the inertia ratio.

Use the value that was determined at the start of the real time auto tuning, or set the
inertia ratio that can be calculated from the machine specification to Pr0.04 Inertia ratio.

+ The torque feed forward will become effective as the torque feed forward gain is
gradually increased with the torque feed forward filter is set at approx. 50 (0.5 ms).

+ Positional deviation at a constant acceleration/deceleration can be minimized close
to 0 by increasing the torque forward gain. This means that positional deviation can
be maintained at near O over entire operation range while driving in trapezoidal speed
pattern under ideal condition where disturbance torque is not active .

A Motor speed Velocity feed forward gain = Fixed 100[%]

Positional|deviation B_-:‘_ ________________
Command|speed

Positional deviation in the

region where acceleration

is constant can be reduced
> by torque feed forward.

100[%]

Zero positional deviation is impossible in actual situation because of disturbance torque.
As with the velocity feed forward, large torque feed forward filter time constant decreases
the operating noise but increases positional deviation at acceleration change point.
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Feed forward function

Usage example of analog torque feed forward

Setting bit 5 place of Pr6.10 Function expansion setup to 1 enables the analog torque L =
feed forward. When the analog input 3 is used by another function (e.g. analog torque
limit), the function becomes invalid.

The voltage (V) applied to the analog input 3 is converted to the torque via Pr6.00 Analog
torque feed forward conversion gain setup and added to the torque command (%): in
CCW direction if it is positive voltage or in CW direction if negative.

The voltage (V) applied to the analog input 3 is converted to the motor torque command
(%) through the process as shown in the graph below.

The slope represents when Pr6.00 = 30. The slope changes as the setup value changes.

Torque command (%) = 100 x input voltage (V) / (Pr6.00 setup value x 0.1)

Torque command [%)]

333

200 [--oooeooe .

-6 -10 .
: 6 10
Input voltage
, V]
e -200
-333

Related page -<¥| - P.4-56, 57 “Details of parameter”
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Adjustment

Instantaneous Speed Observer

This function enables both realization of high response and reduction of vibration at stop-
ping, by estimating the motor speed using a load model, hence improving the accuracy
of the speed detection.

; Torque R T P LT R .
Velocity command Motor :
command . current: :
—» Velocity Current > .

»  control control .
Estimated
velocity Instantaneous & |  Ttoottyttttttoooooooooooet
value speed observer

""""""""" Total inertia -
Load model |} -- ()
Motor
__ Position control position Encoder
Servo driver

Applicable Range

This function can be applicable only when the following conditions are satisfied.

Conditions under which the instantaneous speed observer is activated

Control mode Pr0.01 = 0 : Position control

+ Control mode to be either or both position control or/and velocity control.

Pr0.01 =1 : Velocity control

Others

+ Should be in servo-on condition

+ Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly.

+ Real-time auto-tuning should be disabled. (Pr0.02=0)

This function does not work properly or no effect is obtained under the following condi-

tions.

Conditions which obstruct instantaneous speed observer action

Load

+ Gap between the estimated total load inertia (motor + load) and actual
machine is large.
e.g.) Large resonance point exists in frequency band of 300[Hz] or
below. Non-linear factor such as large backlash exists.
* Load inertia varies.
+ Disturbance torque with harmonic component is applied.

Others

+ Settling range is very small.

Related page --¥| -+ P.4-4... “Details of parameter”
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Instantaneous Speed Observer

Related Parameter

Class| No. Title Function

Speed observer enable bit (bit 0) valid/invalid the
Function expansion | function.

setup bit0O 0:Invalid 1: Valid

* bit 0 = LSB

(1) Setup of inertia ratio (Pr0.04)

6 | 10

Set up as exact inertia ratio as possible.

* When the inertia ratio (Pr0.04) is already obtained through real-time auto-gain tun-
ing and is applicable at normal position control, use this value as Pr0.04 setup
value.

* When the inertia ratio is already known through calculation, enter this calculated
value.

* When the inertia ratio is not known, execute the normal mode auto-gain tuning and
measure the inertia ratio.

(2) Adjustment at normal position control
+ Adjust the position loop gain, velocity loop gain, etc.

(3) Setup of instantaneous velocity observer (Pr6.10)

+ By enabling instantaneous speed observer function through function expansion
setup (Pr6.10), the speed detection method changes to the instantaneous speed
observer.

* When you experience a large variation of the torque waveform or noise, return this
to 0, and reconfirm the above cautions and (1).

* When you obtain the effect such as a reduction of the variation of the torque wave-
form and noise, search an optimum setup by making a fine adjustment of Pr0.04
(Inertia ratio) while observing the position deviation waveform and actual speed
waveform to obtain the least variation. If you change the position loop gain and
velocity loop gain, the optimum value of the inertia ratio (Pr0.04) might have been
changed, and you need to make a fine adjustment again.
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Adjustment Disturbance observer

This function uses the disturbance torque determined by the disturbance observer to re-
duce effect of disturbance torque and vibration.

Disturbance torque

—»0 Motor + load
Added in the direction to---! + |
cancel the disturbance B N Bttt Sl
Torque command Motor speed

: :
1

Torque command + ! 1
: 1

1

Load model

Gain

Set in Pr6.23 Filter Set in Pr6.24

Disturbance observer

Estimated disturbance torque value

Applicable Range

This function can be applicable only when the following conditions are satisfied.

Conditions under which the disturbance observer is activated

+ Control mode to be either or both position control or/and velocity control.
Control mode Pr0.01 = 0 : Position control
Pr0.01 =1 : Velocity control

+ Should be in servo-on condition

+ Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly.

+ Real-time auto-tuning should be disabled. (Pr0.02=0)

« Instantaneous speed observer should be disabled. (Pr6.10 bit0=0)

Effect may not be expected in the following condition.

Others

Conditions which obstruct disturbance observer action

* Resonant frequency is lower than the cutoff frequency estimated by the
Load disturbance observer.
+ Disturbance torque contains many high frequency components.

Related page --%| -+ P.4-4..., P.4-57 “Details of parameter”

5-46



Disturbance observer

I 5. Manual Gain Tuning (Application)

Related Parameter

Class| No. Title Function
Sets bits related to disturbance observer.
bit1 0: Invalid 1: Valid
bit2 0: Always valid 1: alid only when 1st gain is selected.
* bit 0 = LSB
Function Example)
6 | 10 . To use the disturbance observer in the enabled mode only
expansion setup o
when 1st gain is selected:
Setup value =6
To use the disturbance observer always in the enabled
mode:
Setup value =2
Disturbance
6 | 28 | torque compen- | Set up compensating gain against disturbance torque.
sating gain
6 | 24 Disturbance Set up the filter time constant according to the disturbance
observer filter torque compensation.

1) With Pr6.10 Function enhancement setup, set observer enable/disable and operation
mode (always enable/enable only when 1st gain is selected).

2) Setup of Pr6.24 (Disturbance observer filter)
First, set up Pr6.24 to a larger value and check the operation with Pr6.23 Disturbance

torque compensating gain set to a low value, and then gradually decrease the setup value
of Pr6.24. A low filter setup value assures disturbance torque estimation with small delay
and effectively suppresses effects of disturbance. However, this results in larger operation
noise. Well balanced setup is required.

3) Setup of Pr6.23 (Disturbance torque compensating gain)

After setting up Pr6.24, increase Pr6.23.

The disturbance suppressing capability increases by increasing the gain, but it is
associated with increasing volume of operation noise.
This means that well balanced setup can be obtained by adjusting Pr6.24 and Pr6.23.
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Adjustment 3rd gain switching function

In addition to the normal gain switching function described on P.5-17, 3rd gain switching
function can be set to increase the gain just before stopping. The higher gain shortens
positioning adjusting time.

Applicable Range

This function can be applicable only when the following conditions are satisfied.

Conditions under which the 3rd gain switching function is activated

+ Control mode to be either or both position control or/and full-closed
control.
Pr0.01 = 0 : Position control
Pr0.01 = 6 : Full-closed control

Control mode

+ Should be in servo-on condition

* Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly.

Others

Related Parameter

Class| No. Title Function

Position 3rd gain

6 5 valid time

Set up the time at which 3rd gain becomes valid.

Position 3rd gain Set up the 3rd gain by a multiplying factor of the 1st gain:
scale factor 3rd gain = 1st gain x Pr6.06/100

Related page --¥| < P.4-4, P.4-56 “Details of parameter”
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3rd gain switching function

While in the condition under which the normal gain switching functions, set the 3rd gain

application time to Pr6.05 Position 3rd gain enable time, and set the 3rd gain (scale fac-

tor with reference to 1st gain) to Pr6.06 Position 3rd gain magnification ratio.

« If 3rd gain is not used, set Pr6.05 to 0 and Pr6.06 to 100.

* The 3rd gain is enabled only for position control or full closed control.

+ During the 3rd gain period, only position loop gain/speed proportional gain becomes 3rd
gain, during other periods, 1st gain setting is used.

* When the 2nd gain switching condition is established during 3rd gain period, 2nd gain is
used.

* During transition from 2nd gain to 3rd gain, Pr1.19 Position gain switching time is ap-
plied.

When the gain is switched from 2nd to 1st by the change in parameter, the 3rd gain pe-
riod appears.

Example)
Pr1.15 Position control switching mode = 7 switching condition: with positional command:

Position speed command [r/min]

Pr6.05x0.1 ms

2nd gain !, drdgain ' 1st gain
Pr1.05 to 1.09 o "l Pr1.00t01.04

ARG

[3rd gain period]

Position loop gain = Pr1.00 x Pr6.06/100
Speed proportional gain = Pr1.01 x Pr6.06/100
Time constant of velocity integration, speed
detection filter and torque filter directly use the
1st gain value.
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Adjustment Friction torque compensation

To reduce effect of friction represented by mechanical system, 2 types of friction torque
compensation can be applied: offset load compensation that cancels constant offset
torque and the dynamic friction compensation that varies direction as the operating direc-
tion varies.

Applicable Range

This function can be applicable only when the following conditions are satisfied.

Conditions under which the Friction torque compensation is activated

+ Specific to individual functions. Refer to "Related parameters" shown

Control mode
below.

+ Should be in servo-on condition

* Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly.

Others

Related Parameter

Combine the following 3 parameters to setup appropriate friction torque compensation.

Class| No. Title Function
Torque Set up the offset load compensation value usually added to
6 7 | command the torque command in a control mode except for the torque

additional value | control mode.

Positiv P .
.os . © Set up the dynamic friction compensation value to be added
direction torque .
6 8 . to the torque command when forward positional command
compensation .
is fed.
value
N ivi R .
.egaF © Set up the dynamic friction compensation value to be added
direction torque ) - .
6 9 . to the torque command when negative direction positional
compensation .
value command is fed.

Related page --¥| < P.4-57 “Details of parameter”
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Friction torque compensation

The friction torque compensation will be added in response to the entered positional
command direction as shown below.

[Positive direction]

Command speed Pr6.08
Positive direction torque]
compensation value
Pr6.07
Torque command
additional value

Pr6.09
Negative direction torque]

compensation value

[Negative direction]

#

Motor Motor

de-energizedl Motor energized |de-energized

The friction compensation torque is the sum of the offset load compensation value which is set

according to the torque command additional value (always constant) and the dynamic friction
compensation torque which is set according to positive/negative direction torque compensation
value.

The command speed direction is reset upon power-up or when the motor is de-energized.

+ Pr6.07 [Torque command additional value] reduces variations in positioning operation
(performance is affected by direction of movement). These variations occur when con-
stant offset torque resulting from weight on vertical axis is applied to the motor.

+ Certain loads such as belt driven shaft requires high dynamic friction torque, which
lengthens positioning setting time or varies positioning accuracy. These problems can
be minimized by setting the friction torque of every rotating direction into individual pa-
rameters. Pr6.08 [Positive direction torque compensation value] and Pr6.09 [Negative
direction torque compensation value] can be used for this purpose.

The offset load compensation and dynamic friction compensation can be used individu-

ally or in combination. However, some control modes impose limit on application.

« For torque control: Offset load compensation and dynamic friction compensation are set
at 0 regardless of parameter setting.

+ For velocity control with servo-off: Offset load compensation per Pr6.07 is enabled. Dy-
namic friction compensation is set at 0 regardless of parameter setting.

« For position control or full closed control with servo-on: Previous offset load compensa-
tion and dynamic friction compensation values are maintained until the first positional
command is applied where the offset load compensation value is updated according to
Pr6.07. The dynamic friction compensation value is updated to parameters Pr.6.08 and
Pr6.09 depending on command direction.
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5 5. Manual Gain Tuning (Application)

Adjustment Inertia ratio switching function

Inertia ratio can be switched between No.1 and No.2 by the switching input (J-SEL). This
feature is useful in application where the load inertia changes in two steps.

Applicable Range

This function can be applicable only when the following conditions are satisfied.

Conditions under which the Inertia ratio switching function is activated

+ Can be used in all control modes.
Pr0.01 = 0 : Position control
Pr0.01 =1 : Velocity control
Pr0.01 = 2 : Torque control
Pr0.01 = 3 : Position/Velocity control
Pr0.01 = 4 : Position/Torque control
Pr0.01 = 5 : Velocity/Torque control
Pr0.01 = 6 : Full-closed control

Control mode

+ Should be in servo-on condition

* Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly.

+ Real-time auto-tuning should be disabled. (Pr0.02=0)

+ Adaptive filter should be disabled. (Pr2.00=0)

+ Instantaneous speed observer should be disabled. (Pr6.10 bit0=0)

+ Disturbance observer should be disabled. (Pr6.24=0 bit1=0)

+ Be sure to change the inertia ratio while the motor is in stop state. Otherwise, vibration
or oscillation will occur.

- If the difference between the 1st inertia ratio and 2nd inertia ratio is large, vibration, etc.,
may occur even in stop mode. These potential problems should be identified on the ac-
tual model.

Others

Related page -<¥| - P.3-32 “Inputs and outputs on connector X4” « P.4-4..., P.4-21, 57, 60 “Details of parameter”
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Inertia ratio switching function

Related Parameter

Combine the following 3 parameters to setup appropriate inertia ratio switching function.

Class| No. Title Function
Sets bits related to inertia ratio switching function.
bit1 0: Invalid 1: Valid
) bit2 0: Always valid 1: Valid only when 1st gain is selected.
6 | 10 Functlo_n * bit 0 = LSB
expansion setup Example)
To enable inertial ratio switching
Setup value = 8
Set 1st inertia ratio.
0 | 04 | Inertia ratio You can set up the ratio of the load inertia against the rotor (of
the motor) inertia.
Set 2nd inertia ratio.
6 | 13 | 2nd Inertia ratio | You can set up the ratio of the load inertia against the rotor (of
the motor) inertia.

+ Select 1st inertia ratio or 2nd inertia ratio according to the inertia ratio select input (J-SEL).

Inertia ratio switching
input (J-SEL)

Applicable inertia ratio

OFF

1st Inertia ratio (Pr0.04)

ON

2nd Inertia ratio (Pr6.13)
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Adjustment Hybrid vibration damping function

This function suppresses vibration due to amount of twist between the motor and load in
the full closed control mode. This function enables high gain setting.

Applicable range

This function can be applicable only when the following conditions are satisfied.

Conditions under which the Hybrid vibration damping function is activated

Control mode | * Full-closed control mode

+ Should be in servo-on condition

* Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly.

Others

Caution

The effect of this function will be proportional to the amount of twist between the motor
and load.

Related Parameter

Class| No. Title Function
Set up the hybrid vibration suppression gain for full-closed
6 | a4 Hybrid vibration controlling.
suppression gain First set it to the value identical to that of poison loop gain, and
then fine tune as necessary.
6 | a5 Hybrid vibration Set up the time constant of the hybrid vibration suppression filter
suppression filter for full-closed controlling.

[1] Set Pr6.34 Hybrid vibration suppression gain to the value equal to that of positional loop
gain.

[2] Driving under full closed control, gradually increase the setup value of Pr6.35
Hybrid vibration suppression filter while checking response change.
When the response is improved, adjust Pr6.34 and Pr6.35 to determine the combination
that provides the best response.

Related page --¥| < P.4-62 “Details of parameter”
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5 5. Manual Gain Tuning (Application)

Adjustment IS Two-degree-of-freedom control mode (Position control mode)

In the two-degree-of-freedom control mode, command response and servo rigidity can
be independently set with improved responsiveness. This mode has enhanced position
control functions.

Applicable Range

This function can be applicable only when the following condition are satisfied.

Conditions under which
the Two-degree-of-freedom control mode is activated.

Control Mode | Position control

+ Should be servo-on condition.
Others * Factors other than control parameters such as torque limit should be
properly setup, allowing motor to operate normally.

Related Parameter

First, set Pr6.47 Function expansion setup 2 to 1 and write the setting to EEPROM. Re-
set the control power supply to enable the two-degree-of-freedom control mode. Adjust
the gain by using the real-time auto-tuning (refer to P.5-10). If further improvement is nec-
essary, manually fine tune the following parameters while checking the response.

Class| No. Title Function

Set up various functions bit by bit.
bit 0 Two-degree-of-freedom control mode

0: Invalid 1: Valid
Function bit 3 Two-degree-of-freedom control real-time auto-tuning
6 | 47 | expansion select
settings 2 0: Standard type 1: Synchronous type

*The least significant bit is represented by bit0.
*For bit3 (two-degree-of-freedom control real time auto
tuning select): this is made usable when bit0 is at 1 (valid).

While the two-degree-of-freedom control real-time auto-
tuning is selected, time constant of command filter is applied
with the maximum value limited to 2000 (= 200.0 ms).

First order filter | (The value of the parameter is not limited but the value to be
2 | 22 | time constant applied to driver is limited. Set attenuation term in Pr6.49 [Set
for command attenuation term of command filter/adjustment filter].)
Decreasing the value of this parameter makes command
response fast and large, resulting smooth command
response.

(continued)

Related page <% + P.4-64 “Details of parameter”




5. Manual Gain Tuning (Application)

I3 Two-degree-of-freedom control mode (Position control mode)

5-56

Class| No. Title Function
Sets time constant of adjustment filter.
When the torque filter setting is changed, set the parameter
. . to a value close to real-time auto-tuning setting.

6 | 48 | Adjustfilter Fine adjustment by checking positional deviation of the
encoder near setting point may improve overshoot or
oscillatory waveform.

Sets attenuation term of command filter and adjustment filter.
Decimal notation: 1st digit sets command filter and 2nd digit
sets adjustment filter.
Value of digit 0 to 4:
Without attenuation term (functions as 1st filter).
Adjust/ Value of digit 5 to 9:
6 | 49 |[Torque command| The 2nd filter (attenuation term Cis 1.0, 0.86, 0.71, 0.50
attenuation term and 0.35, in that order).
<Example>
To set command filter ¢ = 1.0, adjustment filter 1 ¢ = 0.71:
Setup value = 75 1st digit =5 (¢ = 1.0), 2nd digit =7 (¢ = 0.71)
Pr2.22 Command smoothing filter is applied as time
constant of command filter.
Adds the result of command speed multiplied by this
Viscous friction | setup value to torque command as viscous friction torque
6 | 50 |[compensation correction value. By setting the estimate value of viscous
gain friction coefficient of real-time auto-tuning, encoder positional
deviation near the setting point may be improved.
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Adjustment

5. Manual Gain Tuning (Application)

IS Two-degree-of-freedom control mode (Velocity control mode)

In the two-degree-of-freedom control mode, command response and servo rigidity can be
independently set with improved responsiveness. This mode has enhanced speed con-
trol functions.

Applicable Range

This function can be applicable only when the following condition are satisfied.

Conditions under which

the Two-degree-of-freedom control mode is activated.

Control Mode

Speed control

Others

+ Should be servo-on condition.
* Factors other than control parameters such as torque limit should be
properly setup, allowing motor to operate normally.

Related Parameter

First, set Pr6.47 Function expansion setup 2 to 1 and write the setting to EEPROM. Re-
set the control power supply to enable the two-degree-of-freedom control mode. Adjust
the gain by using the real-time auto-tuning (refer to P.5-10). If further improvement is nec-
essary, manually fine tune the following parameters while checking the response.

Class| No. Title Function
Functi Set up various functions bit by bit.
unction bit 0 Two-degree-of-freedom control mode
6 | 47 | expansion . ) NJal
settings 2 0: Invalid 1: Valid
*The least significant bit is represented by bit0.
While the two-degree-of-freedom control real-time auto-
tuning is selected, time constant of command filter is applied
Eirst order filt with the maximum value limited to 640 (= 64.0 ms).
st oraer fiter (The value of the parameter is not limited but the value to be
2 | 22 | time constant . C
f applied to driver is limited.)
or command ) 4
Decreasing the value of this parameter makes command
response fast and large, resulting smooth command
response.
FIR filter time Sets the time constant of FIR filter in response to the
2 | 28 | constant for command when the two-degree-of-freedom control is
command applied.
Sets time constant of adjustment filter.
When the torque filter setting is changed, set the parameter
; . to a value close to real-time auto-tuning setting.
6 | 48 | Adjustfilter Fine adjustment by checking positional deviation of the
encoder near setting point may improve overshoot or
oscillatory waveform.

Related page <% + P.4-64 “Details of parameter”




5 5. Manual Gain Tuning (Application)

Adjustment 5l Two-stage torque filter

In addition to existing 1st and 2nd torque filter (Pr1.04 and Pr1.09), the 3rd torque filter
can be set. This 2-stage torque filter will effectively suppress oscillating component in

high frequency range.

2nd time constant

2nd gain selected —|  of torque filter ~ [——»
(Pr1 09) \_~ com
o 2-stage torque filter | command
Gain switching ( (Pr6.42, Pr6.43) |

1st time constant
of torque filter | —»@

(Pr1.04)

Applicable Range

This function can be applicable only when the following condition are satisfied.
2-stage torque filter operating condition

1st gain selected —

Control Mode | Can be used in any control mode.

+ Should be servo-on condition.
* Factors other than control parameters such as torque limit should be

properly setup, allowing motor to operate normally.

Others

Caution
+ Excessively high setup value makes control unstable and may cause oscillation.

+ Set to an appropriate value by checking condition of the device.
+ Changing Pr6.43 2-stage torque filter attenuation term during operation may cause os-

cillation. Stop operation before changing the term.

Related page -3+ -+ P.4-63 “Details of parameter”
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51 Two-stage torque filter

Related Parameter

Class| No. Title Function
[Setting range: 0 to 2500]
Sets time constant of 2-stage torque filter.
Setup value 0: invalid
Two-stage | \ypen using in 2nd filter with Pré.43=50]
6 | 42 | torque filter time o .
constant Compatible time constant range is 5 to 159 (0.05 ms to 1.59 ms)
(corresponding frequency range: 100 Hz to 3000 Hz)
Setup values 1to 4 function as 5 (3000 Hz) and 159 to
2500 as 159 (100 Hz).
[Setting range: 0 to 1000]
Set the attenuation term of 2-stage torque filter.
This setup value is used to switchover between 1st and 2nd
Two-stage filter of 2-stage filter.
6 | 43 | torque filter 0 too 49: )
Attenuation term perates as 1st filter.
50 to 1000:
Operates as 2nd filter with ¢ = 1.0 when setup value is 1000.
Standard value is 1000; smaller setup value will cause
oscillation.

How to Operate

When high frequency oscillation cannot be completely prevented by 1st and 2nd torque
filter, setup the 2-stage torque filter. Set Pr6.43 2-stage torque filter attenuation term to
1000 (¢ = 1.0) and adjust Pr6.42 2-stage torque filter time constant.

5-59




6. About Homing Operation

Adjustment Caution on Homing Operation

* In homing action by using the host controller, stop position might not be stabilized if
the origin input (Z-phase of the encoder) is entered while the motor is not decelerated
enough after the proximity input is turned on. Set up the ON-positions of proximity input
and the position of origin point, considering the necessary pulse counts for decelera-
tion. Take the positioning action and homing action into account when you set put ac-
celeration/deceleration time with parameter, since this affect these action as well.

For the details of homing, observe the instruction manual of the host controller.

+ Example of Homing Action

Proximity dog on... .Decelerates at an entry of the proximity input, and stops at an entry
of the first origin input (Z-phase)

proximity input 4 proximity dog

speed 4\—\

1

encoder Z-phase

origin input

Proximity dog off... .Decelerates at an entry of the proximity input, and stops at an entry
of the first origin input (Z-phase) after the input is tuned off

proximity dog

proximity input

speed 4\—\

origin input I_l
encoder Z-phase
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6. About Homing Operation

Homing with Hit & Stop

You can set up the homing position with "Hit & Stop" where it is not easy to install a sen-
sor due to environment.

(1) when you make a point where the (2) when you stop the work (load) using
work (load) hits as an origin Z-phase after making a hitting point

as a starting point, then make that
stopping point as an origin.

1st 2nd torque limit 1st 2nd torque limit

TL-SEL™ TL-SEL™
(Factory setting: ON (Factory setting: ON

no allocation no allocation
TLC ON TLC ON
(Factory setting: | (Factory setting:

40-pin | 40-pin |

\ 50% X

Counter hl’fs ON Counter h'FS
clear E . - clear T Hon
command ' \ i command : |I
Motor '- ! Motor ~———— ! ! .
speed _________ - speed  _________| LI I
1) 1@ @ \®
M, @ ():()\Hl
E Z-phase ; "—
(1) | (1)
%l 2 I
o' @)
origin o——
origin (3)
Parameter No. Title Setup example
5.22 Setup of 2nd torque limit 50 (Set up to less than 100 %)
0.14 Excess setup of position deviation | 25000
5.13 Setup of over-speed level 0 (6000 r/min)
5.21 Selection of torque limit 3

Assign TL-SEL to the input signal.
Upon completion of the homing with hit and stop, turn off TL-SEL (open if logical setting

is a-contact; close if b-contact).

Related page -<¥| - P.4-12, 50, 52 “Details of parameter”
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6. About Homing Operation

Press & Hold Control

Setup
example

200
50

0.14 |Excess setup of position deviation | 25000

Application example

I Adjustment
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Assign TL-SEL to the input signal.
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6. When in Trouble

1. When in Trouble e —

What t0 ChECK ? ..ot e e saeee s 6-2
Protective Function (What is Error Code ?) .....ccccceevviiieeeiiiiieee e 6-2
Protective function (Detail of error code) .........ccevviiiieiiiiiiiiniieeeeeeee 6-4
2. Setup of gain pre-adjustment protection ............................ 6-20
3. Troubleshooting
Motor DOes NOt RUN ...t 6-23
Unstable Rotation (Not Smooth) , —
Motor Runs Slowly Even with Speed Zero at Velocity Control Mode ....... 6-25
Positioning ACCUracy IS POOI ..........cocoeviiiiiiiiie e 6-26
Origin POINt SHPS ...veoveiieiieeeeeeeee e e e 6-27
Abnormal Motor Noise or Vibration ............ccccoviiiiiiii 6-27
Overshoot/Undershoot,
Overheating of the Motor (Motor Burn-Out) ..........cccceviiiiiieneniienieeeee 6-28
Motor Speed Does Not Reach to the Setup, L
Motor Revolutions (Travel) Is Too Large or Small ........cccceoveeniviiieeneennne. 6-28
Parameter Returns to Previous Setup .........cccccveiiiciiiiee e 6-29
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When in Trouble

1. When in Trouble

What to Check ?

(Isn't error code No. is displayed ?)

Aren't the par.

ameter ’

Doesn't the power voltage vary ? 868888 setups wrong ?
Is the power turned on ? ®EOR®
Any loose connection ? = (Motor does not run. )

s xfi @ | Check the cause by referring to P.2-102,
Is the connecting portion g% . = “Display of Factor of No Motor Running” of
disconnected ? e @ “l Preparation, and then take necessary measure.
(Broke wire, contact) O S
Is the wiring correct ? ~A(0) m Host
Isn't the connector pulled off ? controller
Isn't the short wire pulled off ? == AN

a0 = Is the wiring to Connector

. o9 X4 correct ?
[Is abnormal noise generated ’ 09 ? Or aren't any wires pulled
from the motor ? xs [@D
5 7L = off ?

=0

Isn't the holding i
brake engaged ? =
Ground

Is the wiring to Connector X5
in case of full-closed control
correct ?

Or aren't any wires pulled off ?

Is the wiring to Connector X6
correct ?

loose ?

Or aren't any wires pulled off ?

Isn't the Connection]

External scale

When in Trouble

1. When in Trouble

Protective Function (What is Error Code ?)

+ Various protective functions are equipped in the driver. When these are triggered, the

motor will stall due to error, the driver will turn the Servo-Alarm output (ALM) to off (open).

Error status and their measures

*During the error status, the error code No. will be displayed on the front panel LED,
and you cannot turn Servo-ON.

* You can clear the error status by Alarm clear input(A-CLR) in 120 ms or longer.

*When overload protection is triggered, you can clear it by Alarm clear input (A-CLR)
in 10sec or longer after the error occurs. (*1 Table below) You can clear the Overload
protection time characteristics (refer to P.6-14) by turning off the control power supply
between L1C and L2C (100 V, 200 V) , 24 V and 0 V (400 V) of the driver.

*You can clear the above error by operating the front panel keys and setup support
softwear "PANATERM'". Refer to P.2-111 “Alarm Clear Screen” of Preparation.

+Be sure to clear the alarm during stop after removing the cause of the error and se-
curing safety.

* The figure above shows connections on velocity, position, torque and full-closed mode

driver.
+ Only for position control type is not provided with X2 X3 and X5.

Related page =¥ - P.2-88 ... “How to Use the Front Panel” -« P.3-32 “Inputs and outputs on connector X4”

+ P.7-26 “Outline of Setup support software “PANATERM”



1. When in Trouble

Protective Function (What is Error Code ?)

<List of error code No.> X : Only available on A5I series.

History...The error will be stored in the error history.

Can be cleared...To cancel the error, use the alarm clear input (A-CLR).
If the alarm clear input is not effective, turn off power, remove the cause of the error and then turn on

power again.

Immediate stop...Instantaneous controlled stop upon occurrence of an error.
(Setting of “Pr.5.10 Sequence at alarm” is also required.)

Eror code Protective function Afnibute | L Eimor sode Protective function Arrioute ] Dl
Main| Sub rotective functio History | SN be 'm"s‘f:;a‘e Page | |Main|Sub History | 21 be '“‘Tf:';a'e page
110 Control power _supply under- 0 33 6 | CL fitting error protection O 6-10
voltage protection 7 | INH fitting error protection @)
12| 0 | Over-voltage protection © |0 34| 0 |Software limit protection oo
o | Main power supply under-volt- 0) 6-4 0 to| EEPROM parameter error pro-
age protection (between P and N) 36 |"57 | tection
13 Main power supply under- 0 to| EEPROM check code error
1 |voltage protection . O 3717 protection 6-10
(G L0783 60 Gl E ) 38 | 0 |Over-travel inhibit input protection O
14 |0 | Over-current protection O 0 | Analog input1 excess protection | O | O | O
1_| IPM error protection O 6-5 | | 39 [ 1 [Analog input2 excess protection | O | O | O
15| 0 | Over-heat protection O O 2 | Analog input3 excess protection | O | O | O
0 | Over-load protection o | O 40 | o |Absolute system down error olo
16 1 | B Torque saturation error olo 6-6 protection
protection 41| o |Absolute counter over error O
0 | Over-regeneration load protection | O O protection
18 Over-regeneration Tr error Absolute over-speed error pro-
1 protectign O 4210 tection P P O10
0 Encoder communicat.ion dis- O 43 Initialization failure O 6-11
1 connect error protection 44| o |Absolute single turn counter o
1 Encodgr communication error O error protection
protection 67 | | 45| o |Absolute multi-turn counter er- |
23| 0 Encoder communication data O ror protection
error protection 47 | 0 | Absolute status error protection | O
o |Position deviation excess pro- |~ | ~ | 48 | 0 | Encoder Z-phase error protection | O
24 tecion 49 | 0 | Encoder CS signal error protection | O
1 :/eilt(i)ggy CEMTENS e (o= @) O o | Feedback scale connection er- |
: s ror protection
25 | o |Hybrid deviation excess error | - O %0 Feedback scale communication
protection : T error protection O
o6 |0 Over-speed protection 0100 o | Feedback scale status O error |
1 | 2nd over-speed protection OO protection
0 Command puls_e input frequen- olo 6-8 1 Feedback scale status 1 error o)
57 cy error protection protection 6-12
> Command pulse multiplier error ol o 5 Feedback scale status 2 error O
protection 51 protection
Limit of pulse replay error pro- Feedback scale status 3 error
2810 tection P Py P 0100 < protection O
Deviation counter overflow F k le status 4 error
2910 protection OO0 4 preoiggtailgn Scee SRS A e O
30| 0 |Safety detection O 5 Feedba}ck scale status 5 error o
o | IF overlaps allocation error 1 o protection
protection 0 | A-phase connection error protection | O
1 |IF overlaps allocation error 2 O 55 | 1 | B-phase connection error protection| O
protection 2 | Z-phase connection error protection | O
o |IF input function number error 1/ 6-9 | '87 | 0 | Compulsory alarm input protection O
33 protection Motor automatic recognition 6-13
3 IF inpu_t function number error 2 O 95 Oto4 error protection
protection 99 | 0 O
4 IF output_function number error O Other | Other error
1 protection number ©
5 IF output_function number error O
2 protection

+ Only for position control type is not provided with X2, X3, X5 and analog input.
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When in Trouble

1. When in Trouble

Protective function (Detail of error code)

Protective

Error code No.

occurred

2) Instantaneous power failure has
occurred.

3) Lack of power capacity...Power supply
voltage has fallen down due to inrush
current at the main power-on.

4) Phase lack...3-phase input driver has
been operated with single phase input.

5) Failure of servo driver (failure of the circuit)

function Main | Sub GRS e ——
Control 11 | 0 | Voltage between P and N of the converter | Measure the voltage between lines of
power portion of the control power supply has connector and terminal block.
supply fallen below the specified value. 100V, 200 V driver: L1C - L2C
under- 100 V version: approx. 70 VDC (approx. 50 VAC) 400 V driver: 24V -0V
voltage 200V version: approx. 145 VDC (approx. 100 VAC)
protection 400 V version: approx. 15 VDQ .
1) Power supply voltage is low. Instanta- 1) Increase the power capacity. Change the
neous power failure has occurred power supply.
2) Lack of power capacity...Power supply | 2) Increase the power capacity.
voltage has fallen down due to inrush
current at the main power-on.
3) Failure of servo driver (failure of the circuit) | 3) Replace the driver with a new one.
Over-voltage | 12 | 0 | Voltage between P and N of the Measure the voltage between lines of
protection converter portion of the control power connector (L1, L2 and L3).
supply has exceeded the specified value
100 V version: approx. 200 VDC (approx. 140 VAC)
200 V version: approx. 400 VDC (approx. 280 VAC)
400 V version: approx. 800 VDC (approx. 560 VAC)
1) Power supply voltage has exceeded 1) Enter correct voltage. Remove a phase-
the permissible input voltage. Voltage advancing capacitor.
surge due to the phase-advancing
capacitor or UPS (Uninterruptible
Power Supply) have occurred.
2) Disconnection of the regeneration 2) Measure the resistance of the external
discharge resistor resistor connected between terminal B1
- B2 of the driver. Replace the external
resistor if the value is .
3) External regeneration discharge 3) Change to the one with specified
resistor is not appropriate and could resistance and wattage.
not absorb the regeneration energy.
4) Failure of servo driver (failure of the 4) Replace the driver with a new one.
circuit)
Main power | 13 | 0 | Instantaneous power failure has occurred | Measure the voltage between lines of
supply between L1 and L3 for longer period than | connector (L1, L2 and L3).
under- the preset time with Pr5.09 (Main power
voltage off detecting time) while Pr5.08 (LV trip
protection selection at the main power-off) is set
(PN) to 1. Or the voltage between P and N of
the converter portion of the main power
Main power 1 | supply has fallen below the specified
supply value during Servo-ON.
under- 100 V version: approx. 80 VDC (approx. 55 VAC)
voltage 200 V version: approx. 110 VDC (approx. 75 VAC)
f 400 V version: approx. 180 VDC (approx. 125 VAC)
protection 1) Power supply voltage is low. 1) Increase the power capacity. Change the
(AC) Instantaneous power failure has power supply. Remove the causes of the

shutdown of the magnetic contactor or the
main power supply, then re-enter the power.

2) Set up the longer time to Pr5.09 (Main
power off detecting time). Set up each
phase of the power correcily.

3) Increase the power capacity. For the capacity,
refer to P.2-10, "Driver and List of Applicable
Peripheral Equipments" of Preparation.

4) Connect each phase of the power supply
(L1, L2 and L3) correctly. For single phase,
100 V and 200 V driver, use L1 and LS.

5) Replace the driver with a new one.

Related page % - P.2-12... “System Configuration and Wiring” -« P.4-49 “Details of parameter”




1. When in Trouble

Protective function (Detail of error code)

i Error code No.
* 14 | 0 | Current through the converter portion has
Over-current exceeded the specified value.
protection 1) Failure of servo driver (failure of the 1) Turn to Servo-ON, while disconnecting the
. circuit, IGBT or other components) motor. If error occurs immediately, replace

1 with a new driver.

IPM error 2) Short of the motor wire (U, V.and W) | 2) Check that the motor wire (U, V and W) is
protection not shorted, and check the branched out

IPM: wire out of the connector. Make a correct

Intelligent ] wiring connection.

Power Module 3) Earth fault of the motor wire 3) Measure the insulation resistance between
motor wires, U, V and W and earth wire. In
case of poor insulation, replace the motor.

4) Burnout of the motor 4) Check the balance of resister between
each motor line, and if unbalance is found,
replace the motor.

5) Poor contact of the motor wire. 5) Check the loose connectors. If they are, or
pulled out, fix them securely.

6) Welding of contact of dynamic braking | 6) Replace the servo driver. Do not use

relay due to frequent servo ON/OFF Servo-ON/Servo-OFF as a means of
operations. staring/stopping the operation.

7) Timing of pulse input is same as or 7) Enter the pulses 100 ms or longer after

earlier than Servo-ON. Servo-ON.

8) Blowout of thermal fuse due to 8) Replace the driver.

overheating dynamic brake circuit.
(Only F and G frames)
* 15 | 0 | Temperature of the heat sink or power

Over-heat
protection

device has been risen over the specified

temperature.

1) Ambient temperature has risen over
the specified temperature.

2) Over-load

1) Improve the ambient temperature and
cooling condition.

2) Increase the capacity of the driver
and motor. Set up longer acceleration/
deceleration time. Lower the load.

+ When protective function marked with * in the protective function table is activated, it can-
not be disabled by the alarm clear input (A-CLR). To return to the normal operation, turn off

power, remove the cause, and then turn on power again.

6-5

(o)

=
=3
]
S
=
=
)
=
T
o



l 1. When in Trouble

Protective function (Detail of error code)

Protective |Error code No.

function  [Main[ Sub Causes Measures
Over-load 16 | 0 | Torque command value has exceeded Check that the torque (current) does not
protection the over-load level set with Pr5.12 oscillates nor fluctuate up an down very

(Setup of over-load level) and resulted in | much on the analog outoput and via
overload protection according to the time | communication. Check the over-load alarm
characteristics (described later) display and load factor with the analog
outoput and via communication..

1) Load was heavy and actual torque has | 1) Increase the capacity of the driver
exceeded the rated torque and kept and motor. Set up longer acceleration/
running for a long time. deceleration time. Lower the load.

2) Oscillation and hunching action due to | 2) Make a re-adjustment.
poor adjustment.

Motor vibration, abnormal noise.
Inertia ratio (Pr0.04) setup error.

3) Miswiring, disconnection of the motor. | 3) Make a wiring as per the wiring diagram.

Replace the cables.

4) Machine has collided or the load has 4) Remove the cause of distortion. Lower the

gotten heavy. Machine has been load.
distorted.

5) Electromagnetic brake has been kept 5) Measure the voltage between brake
engaged. terminals. Release the brake

6) While wiring multiple axes, miswiring 6) Make a correct wiring by matching the
has occurred by connecting the motor correct motor and encoder wires.

cable to other axis.

» The over-load protection time characteristics are described on P.6-14.

(o 1T]i[e1 B Once this error occurs, it cannot be cleared at least for 10 sec.

LASIL 1 | Torque saturation has continued for the » Check operation of the driver.

Torque time set in Pr6.57 Torque saturation error | * Refer to Measures described for Err16.0.

saturation protection detect time.

anomaly

protection

* 18 | 0 | Regenerative energy has exceeded the Check the load factor of the regenerative

Over- capacity of regenerative resistor. resistor from the front panel or via communi-

regeneration cation. . . _

load Do not use in the continuous regenerative

. 1) Due to the regenerative energy during | brake application.

protection deceleration caused by a large load 1) Check the running pattern (velocity
inertia, converter voltage has risen, monitor). Check the load factor of the
and the voltage is risen further due to regenerative resistor and over-regeneration
the lack of capacity of absorbing this warning display. Increase the capacity
energy of the regeneration discharge of the driver and the motor, and loosen
resistor. the deceleration time. Use the external

regenerative resistor.

2) Regenerative energy has not been 2) Check the running pattern (speed monitor).
absorbed in the specified time due to a Check the load factor of the regenerative
high motor rotational speed. resistor. Increase the capacity of the driver

and the motor, and loosen the deceleration
time. Lower the motor rotational speed.
Use an external regenerative resistor.

3) Active limit of the external regenerative | 3) Set up Pr0.16 to 2.

resistor has been limited to 10 % duty.

[ By [nstall an external protection such as thermal fuse without fail when
*¥ you set up Pr0.16 to 2. Otherwise, regenerative resistor loses the
protection and it may be heated up extremely and may burn out.

|
+ When protective function marked with * in the protective function table is activated, it can-
not be disabled by the alarm clear input (A-CLR). To return to the normal operation, turn off
power, remove the cause, and then turn on power again.
* EA: Only available on A5l series.

Related page -] - P.4-7... “Details of parameter”
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1. When in Trouble

Protective function (Detail of error code)

Protectiv Error code No.

* 18 | 1 | Regenerative driver transistor on the Replace the driver.

Regenerative servo driver is defective.

transistor

error

protection

* 21 | 0 | Communication between the encoder Make a wiring connection of the encoder as

Encoder and the driver has been interrupted per the wiring diagram. Correct the miswiring

communica- in certain times, and disconnection of the connector pins.

tion discon- detecting function has been triggered.

nection error

protection

* 1 | Communication error has occurred in « Secure the power supply for the encoder

Encoder data from the encoder. Mainly data of DC4.90 V to 5.25 V)...pay an attention

communica- error due to noise. Encoder cables are especially when the encoder cables are

tion error connected, but communication data has long.

protection some errors. + Separate the encoder cable and the motor

* 23 | 0 | Data communication between the cabla it thay ara bound together.

+ Connect the shield to FG.

Encoder encoder is normal, but contents of data

communi- are not correct.

cation data Mainly data error due to noise. Encoder

error cables are connected, but communication

protection data has some errors.

Position 24 | 0 | Deviation pulses have exceeded the

deviation setup of Pr0.14.

excess 1) The motor movement has not followed | 1) Check that the motor follows to the position

protection the command. command pulses. Check that the output
toque has not saturated in torque monitor.
Make a gain adjustment. Set up maximum
value to Pr0.13 and Pr5.22. Make a
encoder wiring as per the wiring diagram.
Set up the longer acceleration/deceleration
time. Lower the load and speed.

2) Setup value of Pr0.14 (Position 2) Set up a larger value to Pr0.14.
deviation excess setup) is small.

Velocity 1 | The difference between the internal * Increase the setup value of Pr6.02.

deviation positional command speed and actual * Lengthen the acceleration/deceleration

excess speed (speed deviation) exceeds the time of internal positional command speed,

protection setup vale of Pr6.02. or improve the follow-up characteristic by

Note) If the internal positional command
speed is forcibly set to 0 due to
instantaneous stop caused by the
command pulse inhibit input (INH) or
CW/CCW over-travel inhibit input, the
speed deviation rapidly increases at this
moment. Pr6.02 setup value should have
sufficient margin because the speed
deviation also largely increases on the
rising edge of the internal positional
command speed.

adjusting the gain.
+ Disable the excess speed deviation
detection (Pr6.02 = 0).
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1. When in Trouble

Protective function (Detail of error code)

Protective

Error code No.

function Main | Sub GRS e ——
* 25 | 0 | - Position of load by the external scale » Check the connection between the motor
Hybrid and position of the motor by the and the load.
deviation encoder slips larger than the setup » Check the connection between the external
excess error pulses with Pr3.28 (Setup of hybrid scale and the driver.
protection deviation excess) at full-closed control. | « Check that the variation of the motor
position (encoder feedback value) and
the load position (external scale feedback
value) is the same sign when you move the
load.
Check that the numerator and denominator
of the external scale division (Pr3.24 and
3.25) and reversal of external scale direction
(Pr3.26) are correctly set.
+ During full closed control, numerator * Do not change command division/
of command division/multiplication is multiplication during full closed control.
changed or switched over.
Over-speed | 26 | 0 | The motor rotational speed has exceeded | * Do not give an excessive speed command.
protection the setup value of Pr5.13. + Check the command pulse input frequency
and division/multiplication ratio.
2nd Over- 1 The motor rotational speed has exceeded | . Make a gain adjustment when an overshoot
speed ) the setup value of Pr6.15. has occurred due to a poor gain adjustment.
protection » Make a wiring connection of the encoder as
per the wiring diagram.
Command 27 | 0 | The frequency of command pulse input is | Check the command pulse input for
pulse input more than 1.2 times the setting in Pr5.32. | frequency.
frequency
error
protection
Electronic 2 | Division and multiplication ratio which are | « Set the command division and multiplication
gear error set up with the command pulse counts ratio to a value as small as possible e.g.
protection per single turn and the1st and the 4th between 1/1000 and 1000.
numerator/denominator of the electronic | « Check the setup value of electronic gear.
gear are not appropriate. « If possible, use the line driver I/F.
The command pulses per 0.167 ms + Set Pr5.32 (setting of max. command pulse
multiplied by the command division and input) to a value less than 1000 and enable
multiplication ratio exceeds 3000 Mpps. digital filter.
The command pulse input fluctuates.
Noises mixed with the command pulse
input cause counting error.
Pulse 28 | 0 | The output frequency of pulse + Check the setup values of Pr0.11 and 5.083.

regeneration
limit
protection

regeneration has exceeded the limit.

« To disable the detection, set Pr5.33 to O.




1. When in Trouble

Protective function (Detail of error code)

Protective

Error code No.

function Main | Sub R EEELES
Deviation 29 | 0 | Positional deviation of encoder pulse + Check that the motor runs as per the
counter reference has exceeded 22° (536870912). position command pulses.
overflow + Check that the output toque has not
protection saturated in torque monitor.
* Make a gain adjustment.
+ Set up maximum value to Pr0.13 and
Pr5.22.
+ Make a wiring connection of the encoder as
per the wiring diagram.
Safety input | 30 | 0 | Input photocoupler of both or one of Check wiring of safety input 1 and 2.

number error
1 protection

protection safety input 1 and 2 is OFF.

* 33 | 0 | Inputsignals (SI1, SI2, SI3, Sl4, SI5) are | Allocate correct function to each connector
I/F input assigned with two functions. pin.
duplicated

allocation

error 1

protection

* 1 Input signals (SI6, SI7, SI8, SI9, SI10)

I/F input are assigned with two functions.

duplicated

allocation

error 2

protection

* 2 | Input signals (SI1, SI2, SI3, Sl4, SI5) are

I/F input assigned with undefined number.

function

*

I/F input
function
number error
2 protection

3 | Input signals (SI6, SI7, SI8, SI9, SI10)
are assigned with undefined number.

&

I/F output
function
number error
1 protection

4 | Output signals (SO1, SO2, SO3) are
assigned with undefined number.

sk

I/F output
function
number error
2 protection

5 | Output signals (S04, SO5, SO6) are
assigned with undefined number.

+ When protective function marked with * in the protective function table is activated, it can-
not be disabled by the alarm clear input (A-CLR). To return to the normal operation, turn off
power, remove the cause, and then turn on power again.

+ Only for position control type is not provided with X3 and anlaog input.
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1. When in Trouble

Protective function (Detail of error code)

Protective

Error code No.

function Main | Sub GRS e ——
* 33 | 6 | Counter clear function is assigned to a Allocate correct function to each connector
CL signal number other than SI7. pin.
assignment
error
* 7 | Command pulse inhibit input function is
INH assigned to a signal number other than
assignment Si0.
error
Software 34 | 0 | When a position command within the
limit specified input range is given, the motor
protection operates outside its working range

specified in Pr5.14.

1) Gain is not appropriate. 1) Check the gain (balance between position
loop gain and speed loop gain) and inertia
ratio.

2) Pr5.14 setup value is low. 2) Increase the setup value of Pr5.14. Or,
Set Pr5.14 to 0 to disable the protective
function.

* 36 | 0 | Datain parameter storage area has been | * Set up all parameters again.

EEPROM damaged when reading the data from - If the error persists, replace the driver (it

parameter 1 EEPROM at power-on. may be a failure.) Return the product to the

error 2 dealer or manufacturer.

protection

* 37 | 0 | Data for writing confirmation to EEPROM | Replace the driver. (it may be a failure).

EEPROM has been damaged when reading the Return the product to a dealer or

check code 1 | data from EEPROM at power-on. manufacturer.

error 2

protection

* 38 | 0 | With Pr5.04, over-travel inhibit input Check that there are not any errors in

Over-travel setup = 0, both positive and negative switches, wires or power supply which are

inhibit over-travel inhibit inputs (POT/NOT) connected to positive direction/ negative

input have been ON. direction over-travel inhibit input. Check that

protection With Pr5.04 = 2, positive or negative the rising time of the control power supply
over-travel inhibit input has turned ON. (DC12 V to 24 V) is not slow.

Analog 39 | 0 | Higher voltage has been applied to the + Set up Pr4.24 correctly. Check the

input 1 (A1) analog input 1 than the value that has connecting condition of the connector X4.

excess been set by Pr4.24. + Set up Pr4.24 to 0 and invalidate the

protection protective function.

Analog 1 | Higher voltage has been applied to the + Set up Pr4.27 correctly. Check the

input 2 (Al2) analog input 2 than the value that has connecting condition of the connector X4.

excess been set by Pr4.27. + Set up Pr4.27 to 0 and invalidate the

protection protective function.

Analog 2 | Higher voltage has been applied to the + Set up Pr4.30 correctly. Check the

input 3 (Al3) analog input 3 than the value that has connecting condition of the connector X4.

excess been set by Pr4.30. + Set up Pr4.30 to 0 and invalidate the

protection protective function.

+ Only for position control type is not provided with analog input.




1. When in Trouble

Protective function (Detail of error code)

Protective

Error code No.

function Main | Sub R .
Absolute 40 | 0 | Voltage of the built-in capacitor has fallen | After connecting the power supply for the
system below the specified value because the battery, clear the absolute encoder.
down error power supply or battery for the absolute
protection encoder has been down.
(o0 ife] MY Once this error occurs, the alarm cannot be cleared until the absolute
encoder is reset.
* 41 | 0 | Multi-turn counter of the absolute + Set Pr0.15 to 2 to ignore the multi-turn
Absolute encoder has exceeded the specified counter over.
counter value. + Limit the travel from the machine origin
over error within 32767 revolutions.
protection
Absolute 42 | 0 | The motor speed has exceeded the + Check the supply voltage at the encoder
over- specified value when only the supply side (5 V5 %)
speed error from the battery has been supplied to 17- | + Check the connecting condition of the
protection bit encoder during the power failure. connector X2.
(or:[111e ] Once this error occurs, the alarm cannot be cleared until the absolute
encoder is reset.
* 43 | 0 | Encoder initialization error was detected. | Replace the motor.
Encoder
initialization
error
protection *1
* 44 | 0 | Absolut: Replace the motor.
Absolute single turn counter error protection
single turn incremental:
counter error single turn counter error protection
protection *1
* 45 | 0 | Absolut: Replace the motor.
Absolute multi-turn counter error protection
multi-turn incremental:
counter error single turn counter error protection
protection *1
* 47 | 0 | Encoder has been running at faster Arrange so as the motor does not run at
Absolute speed than the specified value at power- | power-on.
status error on.
protection *1
* 48 | 0 | Missing pulse of Z-phase of serial Replace the motor.

Encoder
Z-phase
error
protection*1

incremental encoder has been detected.
The encoder might be a failure.

+ When protective function marked with * in the protective function table is activated, it can-
not be disabled by the alarm clear input (A-CLR). To return to the normal operation, turn off
power, remove the cause, and then turn on power again.
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1. When in Trouble

Protective function (Detail of error code)

Protective

Error code No.

function Main | Sub GRS e ——
* 49 | 0 | CS signal logic error of serial incremental | Replace the motor.
Encoder CS encoder has been detected.
signal error The encoder might be a failure.
protection *1
* 50 | 0 | Communication between the external * Make a wiring connection of the external
Feedback scale and the driver has been interrupted scale as per the wiring diagram.
scale in certain times, and disconnection « Correct the miswiring of the connector pins.
wiring error detecting function has been triggered.
protection
* 1 | Communication error has occurred in » Secure the power supply for the external
External data from the external scale. Mainly data scale of DC5+5 % (4.75 V to 5.25 V)...pay
communi- error due to noise. External scale cables attention especially when the external scale
cation data are connected, but communication date cables are long.
error has some error. » Separate the external scale cable and the
protection motor cable if they are bound together.
» Connect the shield to FG...refer to wiring
diagram.
* 51 0 | Bit 0 of the external scale error code Remove the causes of the error, then clear
External (ALMC) has been turned to 1. the external scale error from the front panel.
scale status Check the specifications of the external And then, shut off the power to reset.
0 error scale.
protection *1
* 1 | Bit 1 of the external scale error code
External (ALMC) has been turned to 1.
scale status Check the specifications of the external
1 error scale.
protection *1
* 2 | Bit 2 of the external scale error code
External (ALMC) has been turned to 1.
scale status Check the specifications of the external
2 error scale.
protection *1
* 3 | Bit 3 of the external scale error code
External (ALMC) has been turned to 1.
:c;l;status Check the specifications of the external
protection *1 scale.
* 4 | Bit 4 of the external scale error code
External (ALMC) has been turned to 1.
:cearlzftatus Check the specifications of the external
protection *1 scale.
* 5 | Bit 5 of the external scale error code
External (ALMC) has been turned to 1.
scale status Check the specifications of the external
5 error scale.
protection *1

+ When protective function marked with * in the protective function table is activated, it can-
not be disabled by the alarm clear input (A-CLR). To return to the normal operation, turn off
power, remove the cause, and then turn on power again.

+ Only for position control type is not provided with X5.
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1. When in Trouble

Protective function (Detail of error code)

Protective

Error code No.

function Main | Sub e L TIED

* 55 | 0 | A-phase wiring in the external scale is Check the A-phase wiring connection.

A-phase defective, e.g. discontinued.

wiring error

protection

* 1 | B-phase wiring in the external scale is Check the B-phase wiring connection.

B-phase defective, e.g. discontinued.

wiring error

protection

* 2 | Z-phase wiring in the external scale is Check the Z-phase wiring connection.

Z-phase defective, e.g. discontinued.

wiring error

protection

Forced 87 | 0 | Forced alarm input (E-STOP) is applied. Check the wiring of forced alarm input

alarm input (E-STOP).

protection

* 95 |0to 4| The motor and the driver has not been Replace the motor which matches to the

Motor matched. driver.

automatic

recognition

error

protection

* 99 | 0 | Excessive noise or the like is detected as | * Turn off the power once, then re-enter.

Other error an abnormal signal. « If error repeats, this might be a failure.
This type of error will occur if the alarm Stop using the products, and replace the
clear is attempted while the safety input motor and the driver. Return the products to
1/safety input 2 is not in normal state the dealer or manufacturer.
(input photocoupler is ON). + Adjust the condition of the safety input 1/

safety input 2 and then start the alarm clear.
Other Control circuit has malfunctioned due to « Turn off the power once, then re-enter.

No.

excess noise or other causes.

Some error has occurred inside of the
driver while triggering self-diagnosis
function of the driver.

« If error repeats, this might be a failure.
Stop using the products, and replace the
motor and the driver. Return the products to
the dealer or manufacturer.
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l 1. When in Trouble

Protective function (Detail of error code)

Time characteristics of Err16.0 (Overload protection)

Overload protection time characteristics
Motor Type: M * MD

MSMD 50 W 1 Time [s‘]
MSMD 100 W(100V) | 100 B
MSMD 100 W (200 V) ——— "
MSMD 200 W 1 o NS
MHMD 200W | ==cs T
MSMD 400 W 3 e TS REAS BT ha—— S
MHMD 400 W ] 3 B NE L o Eme
MSMD 750 W 1 1 . msCas
MHMD 750 W ] :
0.1 |
115
100 200 300 400 500

Torque [%]
Motor Type: M*ME
MSME 50 W __ Timels]

MSME 100 W (100 V) } 100 X
MSME 100 W(200V) == BEIEN
MSME 200 W T INENRRRNY
MSME 400 W T o) NI

MSME 750 W(200 V) =

MSME 750 W(400 V),
1.0 kW t0 5.0 kW
MDME 400 W(400 V),

1

600 W(400 V), _ X

1.0 KW to 15.0 kW 0.1 11'5
MFME 1.5 kW to 4.5 kW 100 200 300 400 500
MHME 1.0 kW to 7.5 kW Torque [%)]

MGME 0.9 kW to 6.0 kW |

* MDME 7.5 kW to 15.0 kW, MHME 7.5 kW and MGME 6.0 kW is less than 300 %.
* Only for position control type is not provided with MDME 7.5 kW to 15.0 kW, MHME 7.5 kW
and MGME 6.0 kW.

Use the motor so that actual torque stays in the continuous running range shown in “S-T
characteristic” of the motor. For the S-T characteristics, see P.7-55 Motor characteristics
(S-T characteristics).

6-14



I 1. When in Trouble

Protective function (Detail of error code)

Setting Pr5.13 Over-speed level setup and Pr6.15 2nd over-speed level setup

In a specific condition, the motor will not stop normally when the immediate stop function L =
is activated.

For example, as shown below, when the motor speed exceeds Pr5.13 Over-speed level
setup, and immediate stop function is activated, the motor speed cannot be controlled.
As a safety measure against over-speed, Err26.1 (2nd over-speed protection) is provid-
ed. Because Err26.1 is an immediate stop unsupported alarm, it shuts off motor current
and stops the motor by following sequence operation B of alarm process. In Pr6.15 2nd
over-speed level setup, set the allowable over-speed level.

Set Pr5.13 to the lower value compared with that of Pr6.15 to have sufficient margin.
When both settings are the same or margin is small, Err26.0 and Err26.1 may be detect-
ed at the same time. In this case Err26.0 is displayed, but because Err26.1 is also gener-
ated internally, immediate stop unsupported alarm is given priority and immediate stop is
not performed.

Furthermore, if the setup value of Pr6.15 is lower than that of Pr5.13, Err26.1 is gener-
ated before Err26.0, disabling immediate stop.

Speed

[r/min]
<For current off> A
2nd over-speed level setup |
(Pr6.15)
<Forimmediate stop> |- N
Over-speed level setup
(Pr5.13)

Motor speed

velocity 7

command

> Time

Al Not ted . Generated
am generare I——— Err26.0 (Immediate stop supported alarm)

Err26.1 (Immediate stop unsupported alarm)
is internally generated.

Current Flowing X Turned off
Normal operation Immediate Sequence at alarm
(according to command from host) stop ) . . 6
operation Operation following operation B

When the speed exceeds the speed set in
Pr6.15 2nd over-speed level setup, turns off
the current and operates according to
sequence operation B at alarm.
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Related page -% - P.4-50, 4-58 “Details of parameter”
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l 1. When in Trouble

Protective function (Detail of error code)

Software Limit Function (Err34.0)

1) Outline
You can make an alarm stop of the motor with software limit protection (Err34.0) when
the motor travels exceeding the movable range which is set up with Pr5.14 (Motor
working range setup) against the position command input range.
You can prevent the work from colliding to the machine end caused by motor oscilla-
tion.

2) Applicable range
This function works under the following conditions.

Conditions under which the software limit works

Control mode | * Position control, Full-closed control

+» Should be in servo-on condition

* Input signals such as the deviation counter clear and command input
inhibit, and parameters except for controls such as torque limit setup,
are correctly set, assuring that the motor can run smoothly.

Others

3) Cautions

+ This function is not a protection against the abnormal position command.

+ When this software limit protection is activated, the motor decelerates and stops ac-
cording to Pr5.10 (sequence at alarm).
The work (load) may collide to the machine end and be damaged depending on the
load during this deceleration, hence set up the range of Pr5.14 including the decel-
eration movement.

+ This software limit protection will be invalidated during the trial run and frequency
characteristics functioning of the PANATERM.

+ Only for position control type is not provided with X5.
Related page -3 - P.4-49, 4-50 “Details of parameter”
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1. When in Trouble

Protective function (Detail of error code)

4) Example of movement
(1) When no position command is entered (Servo-ON status),

The motor movable range will be the travel range which is set at both sides of the

motor with Pr5.14 since no position command is entered. When the load enters to

the Err34.0 occurrence range (oblique line range), software limit protection will be

activated.

Motor

Error occurrence range

=ll

/1777777777777

Load WZ/Z77777777777777777771777777777777777.

Pr5.14|Pr5.14

movable

Motor

range |

Error occurrence range

(2) When the load moves to the right (at Servo-ON),

When the position command to the right direction is entered, the motor movable
range will be expanded by entered position command, and the movable range will
be the position command input range + Pr5.14 setups in both sides.

=

/717777717777,

Motor

=l

Error occurrence range

[
1 "
/4////'/////////////////////
1
[

Pr5.14

Load

1211777/,

Position command
input range

Motor movable range

Pr5.14

Error occurrence range

(3) When the load moves to the left (at Servo-ON),

When the position command to the left direction, the motor movable range will be
expanded further.

Motor

<5

=ll

777/

74 |Load

'
' \ '
4//////////////////////////{///
1
' [

[
777477777777777
'

Error occurrence range

Pr5.14
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5) Condition under which the position command input range is cleared
The position command input range will be 0-cleared under the following conditions.
» when the power is turned on.
+ while the position deviation is being cleared (Deviation counter clear is valid, Pr5.05
(Sequence at over-travel inhibition) is 2 and over-travel inhibition input is valid.)
+ At the beginning and ending of trial run via communication.

Related page -

* P.4-47... “Details of parameter”

(o)

=
5
®
3
=
=
o
c
=3
®



1. When in Trouble

Protective function (Detail of error code)

A5l  Falling prevention function at alarm Only available on A5II series.

Upon occurrence of immediate stop supported alarm, this function starts to keep the cur-
rent flow after the brake release output (BRK-OFF) OFF until activation of external brake,
preventing falling from vertical axis.

1) Related parameters

Class| No. Title Function
Sequence at Once an alarm occurs, sets the status during
5 10 alarm deceleration and after stop.
Setup values 4-7 enable immediate stop.
Sets bits related to falling prevention function.
bit10 Positional deviation of falling prevention function
6 | 10 Function during alarm
expansion setup 0: Invalid (always) 1: Valid (clear)
To enable the falling prevention function, set to 1.
* The least significant bit is represented by bitO.
When immediate stop alarm is issued, turn off brake
. release output (BRK-OFF) and set the time during which
Immediate
cessation the current flows through the motqr. . .
6 | 51 . . When the setup value is 0, the falling prevention function
completion wait .
time is disabled.
Setting resolution is 2 ms. For example: when the setup
value is 11, the time required for processing is 12 ms.

2) Description
+ Falling prevention operation at immediate stop supported alarm

Motor stops Motor runs
4 (@30 r/min or lower) (@30 r/min or higher)| Deceleration start
Motor speed (30 r/min or lower) 80rmn | \30 r/min or lower

|

With/without alarm  Normal f |ymediate stop supported alarm ~ _Normal Immediate stop supported alarm

~—=0.5t05ms H—ﬁOJEStoSms

?:[V[\/?) alarm output  ON (normal) | OFF (abnormal) ON (normal) OFF (abnormal)

Application of external brake . Application of external brake

R 7 . ———— < ,
Brake release output OFF (operation) OFF (operation)
(BRK-OFF) ON (release) ‘ v ; ON (release) : L 2 ;

Pr6.51is set | Pré.51isset |

Motor current ON v OFF ON v OFF
Dynamic brake Released 4 3 Engaged Released T F Engaged

To enable the falling prevention function at alarm, set Pr5.10 Sequence at alarm to “4”

and set bit 10 of Pr6.10 Function expansion setup to “1”. Set a time which is longer than
the time period between brake release output (BRK-OFF) OFF and actual engagement
of external brake to Pr6.51 Immediate stop complete wait time.




I 1. When in Trouble

Protective function (Detail of error code)

Warning Function

When an error condition e.g. overloading occurs, the alarm code is issued to indicate
that the corresponding protective function will be triggered if suitable corrective action
is not taken. The alarm will be cleared as the cause of the error is removed. However,
certain alarm will remain latched for predetermined period as shown in the table below.
To forcibly clear the alarm, take the normal alarm clear procedure.

If alarm clear input (A-CLR) is kept valid, all warnings are always cleared.

*1  The “circle” means that a time in the range 1 s to 10 s or no time limit can be
selected through Pr6.27 “Warning latching time”. Note that the battery warning and
the end of life warning have no time limit.

*2 The upper fan on the H-frame driver stops during servo OFF to save energy. This is

normal and no fan alarm is displayed.
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Alarm A'I\la ‘;m Pr6.27 Content
. Load factor is 85 % or more the protection
Overload protection AO O ° P
level.
Over-regeneration A o Regenerative load factor is 85 % or more the
alarm protection level.
Fi n .
Battery alarm A2 !xed ?t . ° Battery voltage is 3.2 V or lower.
time limit.
Fan alarm A3 O Fan has stopped for 1 sec. ——
The number of successive encoder
Encoder L o
I A4 O communication errors exceeds the specified
communication alarm
value.
Encoder overheat A5 O The encoder detects overheat alarm.
alarm
Oscillation detection AB o The motor vibration exceeds oscillation L
alarm detection level set in Pr6.37.
Lifetime detection Fixed at no | The life expectancy of capacity or fan
A7 | .. . e 1
alarm time limit. | becomes shorter than the specified time.
rror
External scale erro A8 O The feedback scale detects the alarm.
alarm
The number of successive feedback scale
External scale o i
- A9 O communication errors exceeds the specified
communication alarm
value. 6
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2. Setup of gain pre-adjustment protection

When in Trouble

Before starting gain adjustment, set the following parameters based on the conditions of
use, to assure safe operation.

1) Setup of over-travel inhibit input
By inputting the limit sensor signal to the driver, the bumping against mechanical end
can be prevented. Refer to interface specification, positive/negative direction over-
travel inhibit input (POT/NOT). Set the following parameters which are related to over-
travel inhibit input.
Pr5.04 Setup of over-travel inhibit input
Pr5.05 Sequence at over-travel inhibit

Related page -] P.3-40 (POT/NOT), P.4-47 (Pr5.04, Pr5.05)

2) Setup of torque limit
By limiting motor maximum torque, damage caused by failure or disturbance such as
bite of the machine and collision will be minimized. To apply standardized limit through
parameters, set Pr0.13 The 1st torque limit.
If the torque limit setup is lower than the value required during the actual application,
the following two protective features will be triggered: over-speed protection when
overshoot occurs, and excess positional deviation protection when response to the
command delays.
By allocating the torque in-limit output (TLC) of interface specification to the output sig-
nal, torque limit condition can be detected externally.

Related page --#| P.3-48 (TLC), P.4-12 (Pr0.13), P.4-52 (Pr5.21)

3) Setup of over-speed protection
Generates Err26.0 Over-speed protection when the motor speed is excessively high.
Default setting is the applicable motor maximum speed [r/min] x 1.2.
If your application operates below the motor maximum speed, set Pr5.13 Setup of
over-speed level by using the formula below.

Pr5.13 Setup of over-speed level = Vmax x (1.2 to 1.5)
Vmax: motor maximum speed [r/min] in operating condition
Factor in ( ) is margin to prevent frequent activation of over-speed protection.

When running the motor at a low speed during initial adjustment stage, setup the over-
speed protection by multiplying the adjusting speed by a certain margin to protect the mo-
tor against possible oscillation.

Related page -/ P.4-50 (Pr5.13)
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I 2. Setup of gain pre-adjustment protection

4) Setup of the excess positional deviation protection
During the position control or full-closed control, this function detects potential exces-
sive difference between the positional command and motor position and issues Err24.0 ———
Excess positional deviation protection.
Excess positional deviation level can be set to Pr0.14 Setup of positional deviation
excess. The deviation can be detected through command positional deviation [pulse
(command unit)] and encoder positional deviation [pulse (encoder unit)], and one of
which can be selected by Pr5.20 Position setup unit select. (See the control block dia-
gram.)
Default setting is 100000[pulse (command unit)]. L
Because the positional deviation during normal operation depends on the operating
speed and gain setting, fill the equation below based on your operating condition and
input the resulting value to Pr0.14.

* When Pr5.20 = 0 (detection through command positional deviation)

Pr0.14 Setup of positional deviation excess = Vc/kp x (1.2 to 2.0)
Vc: maximum frequency of positional command pulse [pulse (command unit)/s]
Kp: position loop gain [1/s] —
Factor in ( ) is margin to prevent frequent activation of excess positional deviation
protection.

Note 1) When switching position loop gain Kp, select the smallest value for calculation.
Note 2) When using the positional command filter and damping control, add the
following values.
Positional command smoothing filter: Vc x filter time constant [s]
Positional command FIR filter: V¢ x filter time constant [s]/2 I
Damping control: Vc/(1t x damping frequency [Hz])

* When Pr5.20 = 1 (detection through encoder positional deviation,
full-closed positional deviation)

Pr0.14 Setup of positional deviation excess = Ve/Kp x (1.2 to 2.0)
Ve: maximum operation frequency [pulse/s] in encoder unit or full-closed unit
Kp: position loop gain [1/s]

(o)

Note 3) When switching position loop gain Kp, select the smallest value for calculation.
Note 4) When Pr5.20 = 1, setups of positional command filter and damping control have
no effect.

Related page -3/ P.4-12 (Pr0.14), P4-52 (Pr5.20)

5) Setup of motor working range
During the position control or full-closed control, this function detects the motor posi-
tion which exceeds the revolutions set to Pr5.14 Motor working range setup, and is-
sues Err34.0 Software limit protection.

Related page -) P.4-50 (Pr5.14)
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I 2. Setup of gain pre-adjustment protection

6) Setup of hybrid deviation excess error protection
At the initial operation with full-closed control, operation failure may occur due to re-
verse connection of external scale or wrong external scale division ratio.
To indicate this type of defect, Err25.0 Hybrid deviation excess error protection is is-
sued when the deviation of motor position (encoder unit) and load position (external
scale unit) exceed Pr3.28 Setup of hybrid deviation excess.
Default setting is 16000 pulse (command unit). Because the deviation in normal opera-
tion varies with the operation speed and gain setup. Add a margin to this setting ac-
cording to your operating condition.
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When in Trouble

3. Troubleshooting

Motor Does Not Run

When the motor does not run, refer to P.2-102, "Display of Factor of No-Motor Running" of Preparation

as well.
Classification Causes Measures
Parameter | Setup of the Check that the present 1) Set up Pr0.01 again.
control mode is control mode is correct 2) Check that the input to control mode switching
not correct with monitor mode of the (C-MODE) of the Cnnector X4 is correct, when
front panel. Pr0.01 is set to 3 to 5.
Selection of Check that the external 1) Set up Pr05.21 to 0 and apply -9 [V] to N-ATL and
torque limitis not | analog input (N-ATL/ +9 [V ] to P-ATL when you use the external input.
correct P-ATL) is not used for the | 2) Set up Pr05.21 to 1 and set up the max. value to
torque limit. Pr0.13 when you use the parameter value.
Setup of Check that the motor 1) Check the setups of Pr0.09, Pr0.10 and Pr5.00 to
electronic gear moves by expected Pr5.02 again.
is not correct. revolution against the 2) Connect the electronic gear switching input (DIV) of
(Position/Full- command pulses. Connector X4 to COM-, or invalidate the division/
closed) multiplication switching by setting up the same
value to Pr0.09 and Pr5.00.
Wiring Servo-ON input In the front panel monitor | Check and make a wiring so as to connect the SRV-

of Connector
X4 (SRV-ON) is
open.

mode, is the Pin No.
corresponding to SRV-
ONin “- " state?

ON input to COM-.

Positive/negative
direction over-
travel inhibit input
of Connector X4
(NOT/PQOT) is
open.

In the front panel monitor
mode, is the Pin No.
corresponding to NOT/
POT in “A” state?

1) Check and make a wiring so as to connect both
NOT/POT inputs to COM-.
2) Set up Pr5.04 to 1 (invalid) and reset the power.

Command pulse

Check that the input

1) Check that the command pulses are entered

input setup pulse counts and correctly to the direction selected with Pr0.05.
is incorrect. variation of command 2) Check that the command pulses are entered
(Position/Full- pulse sum does not slips, correctly in the format selected with Pr0.07.
closed) with monitor mode of the

front panel.
Command In the front panel monitor | 1) Check and make a wiring so as to connect the INH
pulse input mode, is the Pin No. input to COM-.

inhibition (INH) of
Connector X4 is
open. (Position/
Full-closed)

corresponding to INH in
“A” state?

2) Set up Pr5.18 to 1 (invalid).

Counter clear
input (CL) of
Connector X4

is connected to
COM-. (Position/
Full-closed)

In the front panel monitor
mode, is the Pin No.
corresponding to CL in
“A” state?

1) Check and make wiring so as to open the CL input
2) Set up Pr5.17 to 0 (invalid).

Related page --%| - P.2-88... “How to Use the Front Panel” - P.3-32 “Inputs and outputs on connector X4”
* P.4-4... “Details of parameter”
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3. Troubleshooting

Motor Does Not Run

When the motor does not run, refer to P.2-102, "Display of Factor of No-Motor Running" of Preparation

as well.
Classification Causes Measures
Wiring Speed command | Check that the velocity 1) Check the setups of Pr3.02 to Pr3.03 again by
is invalid command input method setting up Pr3.00 to 0, when you use the external
(Velocity) (external analog analog command.
command/internal 2) Set up Pr3.04 to Pr3.07 and Pr3.08 to Pr3.11 by
velocity command) is setting up Pr3.00 to either one of 1, 2 or 3, when
correct. you use the internal speed command.
Speed zero In the front panel 1) Check and make wiring so as to connect speed
clamp input monitor mode, is the Pin zero clamp input to COM-.
(ZEROSPD) of No. corresponding to 2) Set up Pr3.15.
Connecter X4 is ZEROSPD in “A” state?
open.
(Velocity/Torque)
Torque command | Check that the torque 1) Check that the input voltage is applied correctly by
is invalid (Torque) | command input method setting up Pr3.17 to 0, when you use SPR/TRQR
(SPR/TRQR input, input.
P-ATL/TRQR input) is 2) Check that the input voltage is applied correctly by
correct. setting up Pr3.17 to 1, when you use the P-ATL/
TRQR input.
Velocity control is | Check that the velocity 1) Set up the desired value to Pr3.21 by setting up
invalid (Torque) limit input method Pr3.17 to 0, when you use the parameter speed.
(parameter velocity, SPR/ | 2) Check that the input voltage is applied correctly
TRQR/SPL input) is by setting up Pr3.17 to 1, when you use the SPR/
correct. TRQR/SPL input.
Installation | Main power is In the front panel monitor | Check the wiring/voltage of main power of the driver
shut off. mode, is the Pin No. (L1, L2 and L3).
corresponding to S-RDY
in “-” state?
The motor shaft 1) Check that you can If you cannot turn the motor shaft, consult with the
drags, the motor turn the motor shaft, dealer for repair.
does not run. after turning off the
power and separate it
from the machine.
2) Check that you can
turn the motor shaft
while applying DC24 V
to the brake in case of
the motor with electro-
magnetic brake.

Related page -<%| - P.4-29... “Details of parameter” - P.3-32 “Inputs and outputs on connector X4”
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When in Trouble

3. Troubleshooting

Unstable Rotation (Not Smooth),
Motor Runs Slowly Even with Speed Zero at Velocity Control Mode

Classification

Causes

Measures

Parameter

Setup of the control mode is not
correct.

If you set up Pr0.01 to 1(Velocity control mode) by mistake at
position control mode, the motor runs slowly at servo-ON due to
speed command offset. Change the setup of Pr0.01 to 0.

Adjustment | Gain adjustment is not proper. Increase the setup of Pr1.01, 1st velocity loop gain. Enter torque
filter of Pr1.04 and increase the setup of Pr1.01 again.
Velocity and position command Check the motor movement with connector X7 of the front panel
are not stable. or the waveform graphic function of the PANATERM. Review the
wiring, connector contact failure and controller.
Wiring Each input signal of Connector 1) Check the wiring and connection between Pin29 and 41 of the

X4 is chattering.
1) Servo-ON signal

2) Positive/Negative direction

torque limit input signal

3) Deviation counter input signal

4) Speed zero clamp signal

5) Command pulse inhibition
input

Connector X4 using the display function of I/O signal status.
Correct the wiring and connection so that the Servo-ON signal
can be turned on normally. Review the controller.

2) Check the wiring and connection between Pin-18 and 17, 16 and
17 of the Connector X4 using tester or oscilloscope. Correct the
wiring and connection so that Positive/Negative direction torque
limit input can be entered normally.

3) Check the wiring and connection between Pin-30 and 41 of the
Connector X4 using display function of I/O signal status. Correct
the wiring and connection so that the deviation counter input can
be turned on normally. Review the controller.

4) Check the wiring and connection between Pin-26 and 410of the
Connector X4 using Display function of I/O signal status. Correct
the wiring and connection so that the speed zero clamp input can
be entered normally. Review the controller.

5) Check the wiring and connection between Pin-33 and 410of the
Connector X4 using display function of I/O signal status. Correct
the wiring and connection so that the command pulse inhibition
input can be entered normally. Review the controller.

Noise is on the velocity

Use a shield cable for connecting cable to the Connector X4.

command. Separate the power line and signal line (30 cm or longer) in the
separate duct.
Slip of offset Check the voltage between Pin-14 and 15 (speed command input)

using a tester or an oscilloscope.

Noise is on the position
command.

Use a shield cable for connecting cable to the Connector X4.
Separate the power line and signal line (30 cm or longer) in the
separate duct.

Related page -<%| - P.4-4 “Details of parameter” - P.3-32 “Inputs and outputs on connector X4”
+ P.7-26 “Outline of Setup support software “PANATERM”
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When in Trouble

3. Troubleshooting

Positioning Accuracy Is Poor

Classification Causes Measures
System Position command is not correct. | Count the feedback pulses with a monitor function of the
(Amount of command pulse) PANATERM or feedback pulse monitor mode of the console while
repeating the movement of the same distance. If the value does
not return to the same value, review the controller. Make a noise
measure to command pulse.
Captures the positioning Monitor the deviation at positioning complete signal reception
complete signal at the edge. with the Connector X7 or the waveform graphic function of the
PANATERM.
Make the controller capture the signal not at the edge but with
some time allowance.
Shape or width of the If the shape of the command pulse is broken or narrowed, review
command pulse is not per the the pulse generating circuit. Make a noise measure.
specifications.
Noise is superposed on Make a noise measure to external DC power supply and make no
deviation counter clear input CL | wiring of the unused signal lines.
(Connector X4, Pin-30).
Adjustment | Position loop gain is small. Check the position deviation with the monitor function of the
PANATERM or at the monitor mode of the console.
Increase the setup of Pr1.00 within the range where no oscillation
occurs.
Parameter | Setup of the positioning Lower the setup of Pr4.31 within the range where no chattering of
complete range is large. complete signal occurs.
Command pulse frequency have | Lower the command pulse frequency. Change the division/
exceeded 500kpps or 4Mpps. multiplication ratio of 1st and 2nd numerator of command division/
multiplication, Pr0.09 and Pr0.10. Use a pulse line interface
exclusive to line driver when pulse line interface is used.
Setup of the division/ Check if the repetition accuracy is same or not. If it does not
multiplication is not correct. change, use a larger capacity motor and driver.
Velocity loop gain is proportion + Set up Pr1.02 and Pr1.07 of time constant of velocity loop
action at motor in stall. integration to 9999 or smaller.
+ Review the wiring and connection so that the connection between
Pin-27 and 41 of the gain switching input connector, Connector
X4 becomes off while you set up Pr1.14 of 2nd gain setup, to 1.
Wiring Each input signal of Connector 1) Check the wiring and connection between Pin29 and 41 of the
X4 is chattering. connector, Connector X4 using the display function of I/O signal
1) Servo-ON signal status. Correct the wiring and connection so that the servo-On
signal can be turned on normally. Review the controller.
2) Deviation counter clear input 2) Check the wiring and connection between Pin-30 and 41 of the
signal connector, Connector X4 using display function of 1/0 signal
status. Correct the wiring and connection so that the deviation
counter clear input can be turned on normally. Review the
controller.
3) Positive/Negative direction 3 Check the wiring and connection between Pin-18 and 17, 16 and
torque limit input signal 17 of the connector, Connector X4 using tester or oscilloscope.
Correct the wiring and connection so that Positive/Negative
direction torque limit input can be entered normally.
4) Command pulse inhibition 4) Check the wiring and connection between Pin-33 and 410f the
input connector, Connector X4 using display function of 1/0 signal
status. Correct the wiring and connection so that the command
pulse inhibition input can be entered normally. Review the controller.
Installation | Load inertia is large. Check the overshoot at stopping with graphic function of the
PANATERM. If no improvement is obtained, increase the driver and
motor capacity.
* P.4-4 “Details of parameter” + P.3-32 “Inputs and outputs on connector X4”
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When in Trouble

3. Troubleshooting

Origin Point Slips

Classification

Causes

Measures

System Z-phase is not detected. Check that the Z-phase matches to the center of proximity dog.
Execute the homing matching to the controller correctly.
Homing creep speed is fast. Lower the homing speed at origin proximity. Or widen the origin
sensor.
Wiring Chattering of proximity sensor Check the dog sensor input signal of the controller with

(proximity dog sensor) output .

oscilloscope.
Review the wiring near to proximity dog and make a noise measure
or reduce noise.

Noise is on the encoder line.

Reduce noise (installation of noise filter or ferrite core), shield
treatment of I/F cables, use of a twisted pair or separation of power
and signal lines.

No Z-phase signal output.

Check the Z-phase signal with oscilloscope. Check that the Pin-
13 of the connector, connector X4 is connected to the earth of the
controller. Connect the earth of the controller because the open
collector interface is not insulated. Replace the motor and driver.
Request for repair.

Miswiring of Z-phase output.

Check the wiring to see only one side of the line driver is connected
or not. Use a CZ output (open collector if the controller is not
differential input.

When in Trouble

3. Troubleshooting

Abnormal Motor Noise or Vibration

Classification

Causes

Measures

Wiring

Noise is on the speed command.

Measure the speed command inputs of Pin-14 and 15 of the
connector, Connector X4 with an oscilloscope. Reduce noise
(installation of noise filter or ferrite core), shield treatment of I/F
cables, use of a twisted pair, separation of power and signal lines.

Adjustment | Gain setup is large. Lower the gain by setting up lower values to Pr1.01 and 1.06, of
velocity loop gain and Pr1.00 and Pr1.05 of position loop gain.
Installation | Resonance of the machine and Re-adjust Pr1.04 and 1.09.

the motor.

Check if the machine resonance exists or not with frequency
characteristics analyzing function of the PANATERM. Set up the
notch frequency to Pr2.01, Pr2.04, Pr2.07 or Pr2.10 if resonance
exists.

Motor bearing

Check the noise and vibration near the bearing of the motor while
running the motor with no load. Replace the motor to check.
Request for repair.

Electro-magnetic sound, gear
noise, rubbing noise at brake
engagement, hub noise or
rubbing noise of encoder.

Check the noise of the motor while running the motor with no load.
Replace the motor to check. Request for repair.
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When in Trouble

3. Troubleshooting

Overshoot/Undershoot,
Overheating of the Motor (Motor Burn-Out)

Classification

Causes

Measures

Adjustment | Gain adjustment is not proper. Check with graphic function of PANATERM or monitor (connector
X7). Make a correct gain adjustment. Refer to “Adjustment”.
Installation | Load inertia is large. Check with graphic function of PANATERM or monitor (Connector

X7). Make an appropriate adjustment. Increase the motor and
driver capacity and lower the inertia ratio. Use a gear reducer.

Looseness or slip of the
machine.

Review the mounting to the machine.

Ambient temperature,
environment.

Lower the temperature with cooling fan if the ambient temperature
exceeds the predications.

Stall of cooling fan, dirt of fan
ventilation duct.

Check the cooling fans of the driver and the machine. Replace the
driver fan or request for repair. (The upper fan on the H-frame driver
stops during servo OFF to save energy. This is normal.)

Mismatching of the driver and
the motor.

Check the name plates of the driver and the motor. Select a
correct combination of them referring to the instruction manual or
catalogue.

Failure of motor bearing.

Check that the motor does not generate rumbling noise while
turning it by hand after shutting off the power. Replace the motor
and request for repair if the noise is heard.

Electromagnetic brake is kept
engaged (left un-released).

Check the voltage at brake terminals. Apply the power (DC24 V) to
release the brake.

Motor failure (oil, water or
others)

Avoid the installation place where the motor is subject to high
temperature, humidity, oil, dust or iron particles.

Motor has been turned by
external force while dynamic
brake has been engaged.

Check the running pattern, working condition and operating status,
and inhibit the operation under the condition of the left.

When in Trouble

3. Troubleshooting

Motor Speed Does Not Reach to the Setup,
Motor Revolutions (Travel) Is Too Large or Small

Classification

Causes

Measures

Parameter | Velocity command input gain is Check that the setup of Pr3.02, speed command input gain, is
not correct. made so as to make the setup of 500 makes 3000 r/min/6 V.
Adjustment | Position loop gain is low. Set up Pr1.00and Pr1.05, position loop gain to approx. 1000.

Division/Multiplication is not
proper.

Set up correct values to Pr0.09, 1st numerator of electronic

gear, Pr0.11, numerator multiplier of electronic gear and Pr0.10,
denominator of electronic gear. Refer to parameter setup at each
mode.

Related page -<%| - P.4-9... “Details of parameter” -+ P.7-26 “Outline of Setup support software “PANATERM”
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3. Troubleshooting
When in Trouble | Parameter Returns to Previous Setup

Classification Causes Measures

Parameter | No writing to EEPROM has been | Refer to P.2-109, “EEPROM Writing Mode” of Preparation.
carried out before turning off the —
power.
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1. Safety function
Supplement Outline

Outline description of safe torque off (STO)

The safe torque off (STO) function is a safety function that shuts the motor current
and turns off motor output torque by forcibly turning off the driving signal of the servo
driver internal power transistor. For this purpose, the STO uses safety input signal and
hardware (circuit).

When STO function operates, the servo driver turns off the servo ready output signal
(S-RDY) and enters safety state.

This is an alarm condition and the 7-seg LED on the front panel displays the error code
number.

Safety precautions

+ When using the STO function, be sure to perform equipment risk assessment to ensure
that the system conforms to the safety requirements.

+ Even while the STO function is working, the following potential safety hazards exist.
Check safety in risk assessment.

+ The motor may move when external force (e.g. gravity force on vertical axis) is
exerted on it. Provide an external brake, etc., as necessary to secure the motor. Note
that the purpose of motor with brake is holding and it cannot be used for braking
application.

+ When parameter Pr5.10 Sequence at alarm is set to free run (disable dynamic
brake), the motor is free run state and requires longer stop distance even if no
external force is applied. Make sure that this does not cause any problem.

+ When power transistor, etc., becomes defective, the motor will move to the extent
equivalent of 180 electrical angle (max.). Make sure that this does not cause any
problem.

+ The STO turns off the current to the motor but does not turn off power to the servo
driver and does not isolate it. When starting maintenance service on the servo driver,
turn off the driver by using a different disconnecting device.

+ External device monitor (hereafter EDM) output signal is not a safety signal. Do not use
it for an application other than failure monitoring.

+ Dynamic brake and external brake release signal output are not related to safety
function. When designing the system, make sure that the failure of external brake
release during STO condition does not result in danger condition.

+ When using STO function, connect equipment conforming to the safety standards.

+ Only for position control type is not provided with X3 (Safety function connector).

Related page -<¥| -+ P.2-2 “Conformance to international standards” + P.2-98 “How to Use the Front Panel”
+ P.3-32 “Inputs and outputs on connector X4”



Supplement

1. Safety function

Input & output signals

Safety input signal

For list of connector pin numbers, refer to P.2-53,

i i Control
Signal Symbol | Pin No. Contents mode
* Input 1 that triggers STO function. This input turns
SF1+ 4 e .
off the upper arm drive signal of power transistor.
Safety X . L
. » When using the function, connect this pin in a way
input 1 . -
SF1 3 so that the photocoupler of this input circuit turns off
to activate STO function. Compatible
all control
SE24 6 « Input 2 that triggers STO function. This input turns | mode
off the lower arm drive signal of power transistor.
Safety . . L
inout 2 » When using the function, connect this pin in a way
P SF2 5 so that the photocoupler of this input circuit turns off
- to activate STO function.

<Response time>
Safety input 1 or 2 enables STO to operate: within 5 ms of response time, the motor
output torque will be turned off.

- Safety equipment self-diagnosis L pulse
Safety output signal from the safety controller and safety sensor may include L pulse for
self-diagnosis.
To prevent the L pulse from mis-triggering STO function, the safety input circuit has
built-in filter that removes the self-diagnosis L pulse.
Therefore, if the off period of safety input signal less than 1 ms, the safety input circuit
does not detect this “off” event.

To validate this “off” period, turn off the input signal for more than 5 ms.

L pulse for self-diagnosis

N

Safety input “

signal

L
1 ms or shorter

Servo driver

Operate

“ “ 5 ms or more |

. .~
5 ms or shorter:
Response time

STO state

+ Only for position control type is not provided with X3 (Safety function connector).
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l 1. Safety function

Input & output signals

External device monitor (EDM) output signal

The monitor output signal is used by the external device to monitor the state of the safety
input signal. Connect the monitor output to the external device monitor terminal of the
safety devices such as safety controller and safety sensor.

i i Control
Signal Symbol | Pin No. Contents mode
EDM i i i
+ 8 Outputs monitor signal that is used to check the Compatible
Elligﬂut safety function. all control
EDM- 7 This output signal is not a safety output. | Mode

Logical relationship between safety input signal and EDM output signal

When both safety input 1 and 2 are off, i.e. when STO function of 2 safety input channels
are active, the photocoupler in EDM output circuit turns on.

Signal Symbol photocoupler logic
. SF1 ON ON OFF OFF
Safety input
SF2 ON OFF ON OFF
EDM output EDM OFF OFF OFF ON

By monitoring the logics (all 4 states) of photocoupler shown in the table above, the
external device can determine the status (normal or abnormal) of safety input circuit and
EDM output circuit.

Maximum delay time from input of safety 1 and 2 signals to output of EDM signal is 6 ms.

+ Only for position control type is not provided with X3 (Safety function connector).



1. Safety function

[ Motor |

Supplement Safety Circuit Block Diagram
—~_
e \(/ e —
' — = +— Power |-
i Y Control - 1
Circuit F— = !
1 — = H
! X3 | | | 1
SF1+ 1 [ 4 IL_Eva i
i : LsF1 v ASI 1
: 47kQ IL_ERR1 SIC : _H_
1 +5V 1
1 1kQ \ 1
: +5V :
SFi- 1| |3 o H
! 8 ! L
SF2+ | 6 T | LsF2 { ] —
: o ° . 0—N—0
1 47kQ £ PC| !
1 5 !
. § % !
\ 1kQ g 8 1
[ 2 i
1 [}
SF2- 5 = !
: D? 5V :
EDM+ | | |8 :
| e :
: 33V 1
level
: shifter : +05u:/ i
EDM- | | |7 O-EDM 't +5VPS j‘ | —
1 Voltage :
1 Monitor
T | :
! i

o
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+ Only for position control type is not provided with X3 (Safety function connector).




1. Safety function
Supplement Timing Chart

Operating timing for safety status

input coupler OFF
Servo-ON input input coupler ON (Servo-OFF command)
(SRV-ON) (Servo-ON command
Safety input 1 T | .
Safety input 2 @ input coupler ON input coupler OFF (STO)

Motor energization

energized not-energized
—_
i1 max 6 ms
EDM output P
output coupler OFF: | output coupler ON
_,,_.__05 to 5 ms
Dynamic brake *2 —
ynamic brake released engaged
: output coupler OFF
(Sse_ rlg‘/%-\?)eady output output coupler ON (not ready)
(ready) '
_ ; output coupler OFF
S(}irl_vl\(l)l)Alarm output output coupler ON (Alarm)
(not Alarm) '
+ Setup value of Pr4.38
—————
: : output coupler OFF
External brake output coupler ON | (Break engage)
release output (Break release)

(BRK-OFF)

when setup
motor speed e value of Pr4.38
is shorter,

output coupler OFF
output coupler ON (Break engage)

(Break release)

when time to fall
below value of
==~"" Pr4.39 is shorter,

motor speed

bt

*1 11 is the value set to Pr4.38 Setup of mechanical brake action at running or the time
at which the motor revolution speed drops below the time set to Pr4.39 Brake release
speed setup, whichever comes first.

*2 Dynamic brake operates to the setting of Pr5.10 Sequence at alarm.

*3 When safety input 1 or 2 turns off, the state changes to STO condition.

+ Only for position control type is not provided with X3 (Safety function connector).
Related page ¥ - P.4-45, 4-46 “Pr4.38, Pr4.39” -+ P.4-49 “Pr5.10”



I 1. Safety function

Timing Chart

Return timing from safety state

input coupler OFF

Servo-ON input
(SEV-ON) "'

Safety input 1

(Servo-OFF command)

input coupler ON

(Servo-ON command)

input coupler ON

Safety input 2 input coupler OFF|

Motor energization not-energized

' max 6 ms
EDM output output coupler ON output coupler OFF Once the servo
on command is
input, the
Dynamic brake * engaged "2 released "3 operation
, proceeds in
———————————————————— o e e e e e e ]
generated alarm oms i  Servo-OFF synchronous
— with normal
Servo-Ready output output coupler OFF oot servo on/off
put coupler ON Al
(S-RDY) (not ready) (ready) timing.
(Refer to P.2-61 7
S o ' “Timing Chart”)
ervo-Clear intput . T
(ALM) " input coupler OFF : input coupler ON
Servo-Alarm output OUtPUt(K?:rﬂ?f OFF output coupler ON
(ALM) (not Alarm)

External brake
release output
(BRK-OFF)

output coupler OFF (Break engage)

*1 photocouplers for safety input 1 and 2 should be turned on again with servo-on input
turned off. Otherwise, alarm occurs, and should be cleared.

Alarm clear should be performed after the safety input 1 and 2 have been turned
back to on.
Otherwise, alarm occurs.

*2 This is an alarm condition and the dynamic brake operates according to Pr5.10 Se-
quence at alarm.

*3 This is normal servo-off condition and the dynamic brake operates according to
Pr5.06 Sequence at servo-off.

*4 The timing chart above shows an example setting of the dynamic brake (DB) which is
engaged at alarm, and allowed for free running during servo off (DB.OFF). Release/
engagement of the dynamic brake in various conditions follow Pr5.06 Sequence at
servo off and Pr5.10 Sequence at alarm.
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+ Only for position control type is not provided with X3 (Safety function connector).
Related page <3| - P.4-48 “Pr5.06” - P.4-49 “Pr5.10"
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1. Safety function

Supplement

Example of connection

Example of connection to safety switch

24V
Safety
switch ¥—\
—

LL

Contact output

Safety input

SF1+

SF1-

Servo driver

. SF2+ |

Safety input A i (G f—
SF2- 1
—O——&——_ -

—

Example of connection to safety sensor

Safety sensor Sefety output
(source) Servo driver
= Controloutput 1 | e
] "l ‘K[ SF1+ |
il Safety input §I< |—
SF1- _:
Control output 2 __-C-CCo
, SF2+ |
Safety input VAT ——————
ov SF2- 1
______ -
L | 24V EDM+ mTTTTEEN
= |l !
L i — -
W= L% EDM input EDM : :I ~ { :
EDM outputI e - <

Example of connection to safety controller

Contact output

Safety _
controller | 3! Servo driver
[ 733
co0hOB
000000 .~ SFi1+
[L[L] Safety input
SFi-
(] O
(o] o
(e O
O P SF2+
o‘o‘o o‘o‘o——A2 SF2-
0000
’;4 S24 EDM+ I 1
1
EDM- 1 | = %T h
1 1
Sefety output EDM outputT L___Y 1
(source) ov

+ Only for position control type is not provided with X3 (Safety function connector).



I 1. Safety function

Example of connection

Example of connection when using multiple axes

Safety sensor Sefety output P

(source)
Cotntr(t)l1
= outpu
F ?D p -
™ M Servodriver 0 - |

Control &=
output 2

oV

(\ = N|I=S 24V
! Lo__> EDM input

SF1+

SF1-

SF2+

SF2-

EDM+
EDM-

EDM output

+ Capacity requirement per safety output (source) channel: 50 x No. of connected axes (mA)
+ 24 VDC supply allowable voltage: 24 V+15 %
+ Maximum No. of connectable axes: 8

* The number of connectable axes shown in the figure is for reference only.
EDM output depends on external circuit because saturated voltage Vce (sat) of approx.
1.0 V in the built-in photocoupler varies with collector current.
Amount of current flowing to SF input is 5 mA per circuit.
When increasing the number of axes to be connected, make sure that required amount
of current does not exceed the maximum output current of the safety controller.

+ Only for position control type is not provided with X3 (Safety function connector).
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V4 2. Absolute system

Supplement Outline

Outline of Absolute System

When you compose an absolute system using an absolute encoder, you are not required
to carry out homing operation at the power-on, and this function suits very well to such an
application as a robot.

Connect the host controller with the MINAS-A5 with absolute specifications. (motor with
absolute encoder and driver with absolute spec) and set up the parameter, Pr0.15 to 0 or 2,
then connect the battery for absolute encoder to compose an absolute system with which
you can capture the exact present position information after the power-ON.

Shift the system to origin once after installing the battery and clear the multi-turn data by
clearing the absolute encoder, then you can detect the absolute position without carrying
out homing operation.

Via RS232 or RS485 communication, the host controller can connect up to 32 MINAS-A5
and capture the present position information as serial data to obtain the absolute position
of each axis by processing. each data.

Applicable Mode

You can use all of MINAS A5 series driver in absolute specifications by setting up param-
eter. Use the motor which 8th place (designated for rotary encoder specifications) is “S”
(7-wire type).

8th place
Rotary encoder specifications

Absolute Specifications

There are 3 connecting methods of the host controller and MINAS-A5 driver as described
below, and select a method depending on the interface of the host controller specs or
number of axis to be connected. Designate a module ID to Pr5.31 of each MINAS-A5
driver when you connect multiple MINAS-A5 in communication to one host controller as
shown below.

[Parameter Pr5.31]

+ When you connect each MINAS-A5 to the host separately with RS232 and switch the
communication individually, designate 0 to 31 to each MINAS-A5.

* When you connect one MINAS-A5 to the host with RS232 and connect each MINAS-A5
with RS485, designate 0 to the MINAS-A5 connected with the host, and designate 1 to
31 to other MINAS-A5. (Max 32 axis are connectable.)

* When you connect MINAS-A5 to the host with RS485, the host is given module ID of 0,
and designate 1 to 31 to MINAS-A5. (Max 31 axis are connectable.)

+ Only for position control type is not provided with X2 (Communication connector).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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4 2. Absolute system

Supplement Configuration

Configuration of absolute system of scale using RS232 interface

Host controller Servo driver L
P |

RS232 . !

interface SN751701 or equivalent |

! 1

4> TXD g RXD D> '

—<+—{RxD T1_1XD <+ '

GND GND '

A 3 Rsassi|| 77 '

RS485- Relay
6 RS485+ connector  Motor
— 5 MRSa85— RS485 can be
T connecter to either

terminal pair.
erminal patr Relay  Detection
connector  head
> I:I )

External scale unit P

Positioning
controller

VAN

: * No connection to X5 when no
SN751701 or equivalent
:

external scale is used.

:
|
4 RxD > :
Connect GND terminals of — | * [Cxo H- !
drivers to common GND to g | _GND '
establish reference voltage 7 |RS485+ !

A 9 L7 [RS485- Relay
of signals. 6 ‘RSa85+ connector  Motor
— 5 'RSag5_| [~ RS485 can be

T connecter to either

terminal pair.
p Relay Detection
connector head —
o
———— =

External scale unit

Host controller Servo driver JE—
P |
RS485 : !
interface X2 ADMA485 or equivalent |
" .
~ 54851 6 [RS485T <|_ i+ *No connectloq to X5 when no
+—|RS485_ f RS485— ’ ' external scale is used.
GND GND '
<l: L ,
71; Relay
8 'Rsasb+ connector  Motor
—— RS485— 7J7 I:I Q: :> El:"
Relay  Detection
connector head
Positioning 2 A
controller N > External scale unit

Connect GND terminals of —
drivers to common GND to
establish reference voltage

of signals.

Related page -<¥| P.7-29 “Connection of Communication Line”

* Battery for absolute encoder is required to store the multi-turn data into the encoder.
Connect the battery between BAT+ and BAT- of the motor.

+ Only for position control type is not provided with X2 (Communication connector).
+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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7

Supplement Battery (for Backup) Installation

2. Absolute system

First Installation of the Battery

After installing and connecting the back-up battery to the motor, execute an absolute en-
coder setup. Refer to P.7-16, "Setup (initialization) of Absolute Encoder ".

It is recommended to perform ON/OFF action once a day after installing the battery for
refreshing the battery.

A battery error might occur due to voltage delay of the battery if you fail to carry out the
battery refreshment.

Use the following battery for absolute encoder.
Battery ............. Part No. : DVOP2990 (3.6 V 2000 mAh)
Battery box ...... Part No. : DVOP4430

Replacement of the Battery

It is necessary to replace the battery for absolute encoder when battery alarm occurs.
Replace while turning on the control power. Data stored in the encoder might be
lost when you replace the battery while the control power of the driver is off.

After replacing the battery, clear the battery alarm. Refer to P.7-25, "How to Clear the
Battery Alarm".

When you execute the absolute encoder with the front panel (refer to P.2-115 of Prepara-
tion), or via communication (refer to P.7-54), all of error and multi-turn data will be cleared
together with alarm, and you are required to execute “Setup (Initialization) of absolute
encoder” (refer to P.7-16).

How to Replace the Battery

1) Refresh the new battery. 2) Take off the cover of the battery box.
Connector with lead wire of the
battery to CN601 and leave of 5 min.
Pull out the connector from CN601 5
min after.

CN601
Pull out after 5 min.
connection

Raise the latch and
take off the cover.

7-12

« Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.

» P.7-118 “Battery For Absolute Encoder”



I 2. Absolute system

Battery (for Backup) Installation

3) Install the battery to the battery box.

Place the battery with
+ facing downward.

the connector.
4) Close the cover of the battery box.

Close the cover not to
pinch the connector cable.

= B

+ Be absolutely sure to follow the precautions below since improper use of the battery can
cause electrolyte to leak from the battery, giving rise to trouble where the product may be-
come corroded, and/or the battery itself may rupture.

1) Insert the battery with its “+” and “—” electrodes oriented correctly.

2) Leaving a battery which has been used for a long period of time or a battery which is no
longer usable sitting inside the product can cause electrolyte leakage and other trouble.
For this reason, ensure that such a battery is replaced at an early date. (As a general
guideline, it is recommended that the battery be replaced every two years.)

+ The electrolyte inside the battery is highly corrosive, and if it should leak out, it will not
only corrode the surrounding parts but also give rise to the danger of short-circuiting
since it is electrically conductive. For this reason, ensure that the battery is replaced
periodically.

3) Do not disassemble the battery or throw it into a fire.

+ Do not disassemble the battery since fragments of the interior parts may fly into your
eyes, which is extremely dangerous. It is also dangerous to throw a battery into a fire
or apply heat to it as doing to may cause it to rupture.

4) Do not cause the battery to be short-circuited. Under no circumstances must the battery
tube be peeled off.

+ It is dangerous for metal items to make contact with the “+” and “-” electrodes of the
battery since such objects may cause a high current to flow all at once, which will not
only reduce the battery performance but also generate considerable heat, possibly
leading to the rupture of the battery.

5) This battery is not rechargeable. Under no circumstances must any attempt be made to
recharge it.

The disposal of used batteries after they have been replaced may be subject to
restrictions imposed by local governing authorities. In such cases, ensure
that their disposal is in accordance with these restrictions.
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l 2. Absolute system

Battery (for Backup) Installation

Life of the battery

7-14

Followin

g example shows the life calculation of the back-up battery used in assumed ro-

bot operation.
2000[mAnh] of battery capacity is used for calculation.

Note that the following value is not a guaranteed value, but only represents a calculated

value.

The values below were calculated with only the current consumption factored in. The cal-

culations do not factor in electrolyte leakage and other forms of battery deterioration.
Life time may be shortened depending on ambient condition.

1) 2 cycles/day
| Mon. to Sat. 313 days/365 day | | Sun. 52 days/365 days |
24 h 24 h
ON 10h ,2h, 10h ,2h
Power
supply
OFF I I

a bec a bec c

a : Current consumption in normal mode 3.6 [HA]
b : Current consumption at power failure timer mode 180 [pA]
* Power failure timer mode...Action mode in time period when the motor
can respond to max. speed even the power is off (5 sec).
¢ : Current consumption at power failure mode 60 [A]

Annual consumption capacity =
(10hxa+0.0014hxb+2hxc)x2x313days + 24 h x ¢ x 52 days =
172.7 [mAh] )

Battery life = 2000 [mAh]/172.7 [mAh/year] = 11.6 (11.581) [year]

2) 1 cycle/day

(2n

d cycle of the above 1) is for rest.

Annual consumption capacity =
(10hxa+0.0014hxb+ 14 hxc)x313 days + 24 h x ¢ x 52 days =
349.1 [mAh])

Battery life = 2000 [mAh]/349.1 [mAh/year] = 5.7 (5.728) [year]




I 2. Absolute system

Battery (for Backup) Installation

When you make your own cable for 17-bit absolute encoder

When you make your own cable for 17-bit absolute encoder, connect the optional battery L =~
for absolute encoder, DVOP2990 as per the wiring diagram below. Connector of the bat-
tery for absolute encoder shall be provided by customer as well.

Install and fix the battery securely. If the installation and fixing of the battery is not appro-
priate, it may cause the wire breakdown or damage of the battery.
Refer to the instruction manual of the battery for handling the battery.

« Installation Place
1) Indoors, where the products are not subjected to rain or direct sun beam. e
2) Where the products are not subjected to corrosive atmospheres such as hydrogen
sulfide, sulfurous acid, chlorine, ammonia, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas, grinding oil, oil
mist, iron powder or chips and etc.

3) Well-ventilated and humid and dust-free place.

4) Vibration-free place

* Wiring Diagram S

» Pin number of optional connector kit
E5V EOV | BAT+ | BAT- PS PS FG
Small motor MSME 50 W to 750 W 6 3 5 2 7 4 1
Small motor MSMD 50 W to 750 W
MHMD 200 Wto750 W | 7 8 ! 2 4 5 8
Large motor (IP67) 4 1 6 5 3 7 9
Large motor (IP65) H G T S K L J
Junction connector for L
encoder cable Twisted pair Connector, X6
(Optional connector kit) l (Optional connector kit)
E5V - ; /“ ! E5V
EOV L : = 2 EOV
! Battery box for absolute encoder:
DVOP4430 ...
: 1 Battery* : 5
BAT+ BAT+ BAT+ I>—| PS
2 2 ! 6 —
BAT- BAT— | BAT— : PS
PS C;onj\(;c}?r, ZHR-2 ; FG (Case)
PS OYIST :
FG L4
| ]
/ .
Title Part No. Manufacturer *1 Battery for absolute encoder (Option):
Connector ZMR-2 J.S.T. DV0OP2990
Connector pin SMM-003T-P0.5 J.S.T. *2 Since applicable wire diameters of the battery L
Clamping Jig YRS-800 J.S.T. connector and connector at encoder side are
Connector for absolute encoder connection (To be provided by customer)  different, please connect wires by soldering.
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+ Only for position control type does not support the 17-bit absolute specification.

It supports only 20-bit incremental specification.

Related page --¥] - P.7-118 “Battery For Absolute Encoder”
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Supplement

2. Absolute system

Setup (Initialization) of Absolute Encoder

Absolute multi-turn data will be maintained by the absolute encoder battery.

When operating the machine for the first time after installing the battery to the absolute en-
coder, clear the encoder data (multi-turn data) to O at the origin by following the procedure
described below.

Clear the absolute encoder from the front panel (see P.2-115) or PANATERM. Turn off
power and then on again.

Supplement

2. Absolute system

Transferring absolute data

Transfer the absolute data (absolute data of external scale) from the servo driver to the
host controller: turn on power and wait until the servo ready output (S-RDY) is turned on,
and then start transfer.

Setup of serial communication interface on host controller

+ RS232
Baud rate 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps
Data 8 bit
Parity none
Start bit 1 bit
Stop bit 1 bit
The baud rate is set according to Pr5.29 Baud rate setup of RS232 communication.
- RS485
Baud rate 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps
Data 8 bit
Parity none
Start bit 1 bit
Stop bit 1 bit

The baud rate is set according to Pr5.30 Baud rate setup of RS485 communication.

+ Only for position control type is not provided with X2 (Communication connector).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.

Related page --| - P.3-32 “Inputs and outputs on connector X4” + P.4-54 “Details of parameter”
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I 2. Absolute system

Transferring absolute data

RS232 Communication Protocol

Refer to the instruction manual of the host for the transmission/reception method of com- L =

mand.
Transmission starts Data of *1 and *2 are determined by the setup
— of Pr5.31 “Axis address”.
— Iy

Axis address
05h transmission (example) Data of *1 D
0 00h 2Eh
1 01h 2Dh
2 02h 2Ch
3 03h 2Bh
Host requests Y 4 04h AN
];O;t:ttﬁ%::/eer 00h transmission > 05h 2%h
[01h transmission J+1 6 06h 28h
D2h transmission 7 07h 27h
[2Dh transmission]+2 8 08h 26h
9 09h 25h
10 0Ah 24h
11 0Bh 23h
12 0Ch 22h L
— 13 0Dh 21h
14 OEh 20h
15 OFh 1Fh
16 10h 1Eh
17 11h 1Dh
04h transmission 18 12h 1Ch
‘ 19 13h 1Bh
20 14h 1Ah
Host receives Reception of 21 15h 19h
absolute data absolute data 22 16h 18h —
from driver (15 characters) 23 17h 17h
24 18h 16h
25 19h 15h
26 1Ah 14h
27 1Bh 13h
28 1Ch 12h
Y 29 1Dh 11h
06h transmission | | 15h transmission 30 1Eh 10h
31 1Fh OFh

Check sum becomes OK'ed when the lower
8-bit of the sum of the received absolute data
(15 characters) is 0.

transmission finishes

Enter the Pr5.31 value of the driver to which you want to communicate from the host to
axis (*1 data) of the command block, and transmit the command according to the RS232
communication protocol. For details of communication, refer to P.7-27, "Communication".

+ Allow 50 ms or longer interval for axis switching when you want to
capture multiple axes data.
+ It is recommended for you to repeat the above communication more
than 2 times to confirm the absolute data coincide, in order to avoid
mis-operation due to unexpected noise.

+ Only for position control type is not provided with X2 (Communication connector).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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l 2. Absolute system

Transferring absolute data

RS485 Communication Protocol

Refer to the instruction manual of the host for the transmission/reception method of com-
mand. Following shows the communication example of the driver to Pr5.31 “Axis address

=1"
Data of *1, *2 and *3 are determined by the setup of
- — Pr5.31 “Axis address”.
! Axis
[81h transmission]1 address Data of *1 | Dataof *2 | Data of *3
05h transmission (example)
0 not usable with RS485 communication
= —~~___. N 1 81h 01h 2Dh
2 82h 02h 2Ch
Host requests o Qfﬁg{?n 3 83h 03h 2Bh
for absc?lute 4 84h 04h 2Ah
data to driver 00h transmission 5 85h 05h 29h
01h transmission *2 6 86h 06h 28h
D2h transmission 7 87h 07h 27h
[2Dh transmission]+3 8 88h 08h 26h
9 89h 09h 25h
N 10 8Ah 0Ah 24h
- 1 8Bh 0Bh 23h
- 12 8Ch 0Ch 22h
[ - 13 8Dh 0Dh 21h
o _ N 14 8Eh OEh 20h
15 8Fh OFh 1Fh
16 90h 10h 1Eh
Y 17 91h 11h 1Dh
80h transmission 18 92h 12h 1Ch
04h transmission 19 93h 13h 1Bh
Host receives ' 20 94h 14h 1Ah
absolut.e data Reception of 21 95h 15h 19h
from driver absolute data 22 96h 16h 18h
(15 characters) 23 97h 17h 17h
24 98h 18h 16h
25 99h 19h 15h
N 26 9Ah 1Ah 14h
27 9Bh 1Bh 13h
% 28 9Ch 1Ch 12h
! 29 9Dh 1Dh 11h
06h transmission | | 15h transmission 30 9Eh 1Eh 10h

| 31 9Fh 1Fh OFh
Check sum becomes OK'ed when the lower 8-bit of the

sum of the received absolute data (15 characters) is 0.

Command from the host will be transmitted to the desired driver based on RS485 trans-
mission protocol. For details of communication, refer to P.7-27, "Communication".

- Allow 50 ms or longer interval for axis switching when you want to
capture multiple axes data.
* It is recommended for you to repeat the above communication more
than 2 times to confirm the absolute data coincide, in order to avoid
mis-operation due to unexpected noise.

+ Only for position control type is not provided with X2 (Communication connector).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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I 2. Absolute system

Transferring absolute data

Composition of Absolute Data

Absolute data consists of singe-turn data which shows the absolute position per one
revolution and multi-turn data which counts the number of revolution of the motor after

clearing the encoder.

131071:0,1,2 ... 13107:10,1,2 ... 131071:0,1,

Single-turn data :
«— 10 0:1 12 —

Motor rotational direction CwW —> CcCcw

Multi-turn data

Single-turn data and multi-turn data are composed by using 15-character data (hexadeci-
mal binary code) which are received via RS232 or RS485.

0Bh
Axis address <——— Setup value of Pr5.31 “Axis address”.
D2h
03h
11h
Encoder status (L)
Received Encoder status (H)
absolute data Single-turn data (L)
(15 characters) | |gingle-turn data (M)
Single-turn data (H)
Multi-turn data (L)
Multi-turn data (H)

00h
Error code <——— Becomes to 0 when the communication is
Checksum carried out normally. If not 0, capture the

absolute data from the driver again

* Details of multi-turn data

65535
©
©
©
£
2
£
=
Cw 0 CCwW

Absolute counter over Eror | Normal [ Error

error protection

Single-turn data < Single-turn data (H)x10000 h+Single-turn data (M)x100 h+Single-turn data (L)
multi-turn data + multi-turn data (H) x100 h+multi-turn data (L)

If the multi-turn data of the above fig. is between 32768 to 65535, convert it to signed
date after deducting 65536.

+ Only for position control type is not provided with X2 (Communication connector).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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2. Absolute system

Transferring absolute data

« Encoder status (L)-----1 represents error occurrence.

Encoder status (L)
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

0

| | | | | | |
(1) 2 3) 4) (5) (6) (7)
(1) Over-speed —» Err42.0 (Absolute over-speed error protection)
(2) Full absolute status — Err47.0 (Absolute status error protection)
(3) Counter error — Errd44.0 (Absolute single-turn counter error protection)
(4) Counter overflow  —» Err41.0 (Absolute counter over error protection)
(5) Multi-turn error — Err45.0 (Absolute multi-turn counter error protection)
(6) Battery error — Err40.0 (Absolute system down error protection)
(7) Battery alarm — Alarm No.A2 “Battery alarm”

« Encoder status (L)-----1 represents error occurrence.

Encoder status (H)
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
0 0 0 0 0 0

L Battery error

One of the following has occurred.

Battery alarm, multi-turn error, counter overflow,
counter error, full absolute status, Counter overflow
multi-turn error, battery error or battery alarm

For detail of the Encoder status, refer to the Encoder specification.

* Transmit the absolute data while fixing the motor with brake by turn-

ing to Servo-Off.

+ Only for position control type is not provided with X2 (Communication connector).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.

Related page -<%| - P.6-4 “Protective Function” - P.7-25 “Display of Battery Alarm”
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2. Absolute system
Supplement Transferring external scale absolute data

External scale RS232 communication procedure

Refer to the instruction manual of the host for the transmission/reception method of com- L =
mand. Following shows the communication example of the driver to Pr5.31 “Axis address

=1".
Transmission starts Data of *1 anFi *2 are determined by the setup
— of Pr5.31 “Axis address”.
— i

05h transmission A)((;i::l(;::)ss DR DR G
0 00h 3Eh
1 01h 3Dh
2 02h 3Ch I
v 3 03h 3Bh A
Host requests 2 04h 3Ah
];O;t:lig%:t/eer 00h transmission 5 05h 3%
[07h transmission +1 6 06h 38h
C2h transmission 7 07h 37h
[3Dh transmission]+2 8 08h 36h
9 09h 35h
10 0Ah 34h
1 0Bh 33h
12 0Ch 32h —
— 13 0Dh 31h
14 OEh 30h
15 OFh 2Fh
16 10h 2Eh
17 11h 2Dh
04h transmission 18 12h 2Ch
‘ 19 13h 2Bh
20 14h 2Ah
Host receives Reception of 21 15h 29h
absolute data absolute data 22 16h 28h —
from driver (15 characters) 23 17h 27h
24 18h 26h
25 19h 25h
Check sum 26 1Ah 24h
‘OK'ed reception 27 1Bh 23h
Y 28 1Ch 22h
Y 29 1Dh 21h
06h transmission | | 15h transmission 30 1Eh 20h

31 1Fh 1Fh
- Check sum becomes OK'ed when the lower
ransmission finishes 8-bit of the sum of the received absolute data

(15 characters) is 0.
Enter the Pr5.31 value of the driver to which you want to communicate from the host to
axis (*1 data) of the command block, and transmit the command according to the RS232
communication protocol. For details of communication, refer to P.7-27, "Communication".

+ Allow 50 ms or longer interval for axis switching when you want to
capture multiple axes data.
* It is recommended for you to repeat the above communication more
than 2 times to confirm the absolute data coincide, in order to avoid
mis-operation due to unexpected noise.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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l 2. Absolute system

Transferring external scale absolute data

External scale RS485 communication procedure

Refer to the instruction manual of the host for the transmission/reception method of com-
mand. Following shows the communication example of the driver to Pr5.31 “Axis address

=1"
Data of *1, *2 and *3 are determined by the setup of
- — Pr5.31 “Axis address”.
| — Axis
81h transmission |1 address | Dataof *1 | Dataof*2 | Data of *3
05h transmission (example)
0 Not usable with RS485 communication
= ~____ N 1 81h 01h 3Dh
81h reception 2 a2h 02h 3ch
04h_reception 3 33h 03h 3Bh
Host requests \rgY n aah oah 3Ah
for absolute
data to driver 00h transmission 5 85h 05h 3%h
01h transmission|+2 6 86h 06h 38h
C2h transmission 7 87h 07h 37h
3Dh transmission]+3 8 88h 08h 36h
9 89h 09h 35h
10 8Ah 0Ah 34h
~N 11 8Bh 0Bh 33h
B 06h receptlor;( 12 8Ch 0Ch 32h
— - 13 8Dh 0Dh 31h
o N 14 8Eh 0Eh 30h
reception
05h reception 15 8Fh OFh 2Fh
v 16 90h 10h 2Eh
17 91h 11h 2Dh
80h transmission 18 92h 12h 2Ch
04h transmission 19 93h 13h 2Bh
Host receives 1 20 94h 14h 2Ah
absolute data Reception of 21 95h 15h 29h
from driver 22 96h 16h 28h
absolute data 23 a7h 17h 27h
15 characters
( ) 24 98h 18h 26h
25 99h 19h 25h
N 26 9Ah 1Ah 24h
Check sum
OK'ed reception 27 9Bh 1Bh 23h
v 28 9Ch 1Ch 22h
! 29 9Dh 1Dh 21h
06h transmission | | 15h transmission 30 9Eh 1Eh 20h

| 31 9Fh 1Fh 1Fh
Check sum becomes OK'ed when the lower 8-bit of the

sum of the received absolute data (15 characters) is 0.

Command from the host will be transmitted to the desired driver based on RS485 trans-
mission protocol. For details of communication, refer to P.7-27, "Communication".

- Allow 50 ms or longer interval for axis switching when you want to
capture multiple axes data.
+ It is recommended for you to repeat the above communication more
than 2 times to confirm the absolute data coincide, in order to avoid
mis-operation due to unexpected noise.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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I 2. Absolute system

Transferring external scale absolute data

Composition of external scale absolute data

Using 15-character data received through RS232/RS485, organize 1-turn data and multi-

turn data.
0Bh
Axis address <— Setup value of Pr5.31 “Axis address”.
*1 Undefined
C2h *2 Depends on external scale.
FFh * 31h: Mitsutoyo made
AT573
31h 2 M
32h: Mitsutoyo made
External scale status (L) ST771A, ST773A
41h: Magnescale made
Received External scale status (H) SR77, SR87
absolute data Absolute data (1)

(15 characters)
Absolute data (2)

(
Absolute data (3)
Absolute data (4)
(
(

Absolute data (5)

Absolute data (6)

Error code <— Becomes to 0 when the communication is
carried out normally. If not O, capture the
absolute data from the driver again

Checksum

External scale absolute data
+— Absolute data (6)x10000000000h
+Absolute data (5)x100000000h
+Absolute data (4)x1000000h
+Absolute data (3)x10000h
+Absolute data (2)x100h
+Absolute data (1)
Absolute data of external scale is represented as 48 bit number (negative value is repre-
sented as two's complement).

If the multi-turn data of the above fig. is between 32768 to 65535, convert it to signed
date after deducting 65536.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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I 2. Absolute system

Transferring external scale absolute data

+ External scale status (L)-----1 represents error occurrence.

External scale status (L)
bit7 bité bits bit4 bit3 bit2 bit1 bit0
0

| | | | | | | |
(1) ) @) (4) (5) (6) (7) (8)

(1) Alarm No. A8 “External scale error alarm”

(2) Alarm No. A8 “External scale error alarm”

(3) Err51.5 “External scale status 5 error protection”
(4) Err51.4 “External scale status 4 error protection”
(5) Err51.3 “External scale status 3 error protection”
(6) Err51.2 “External scale status 2 error protection”
(7) Err51.1 “External scale status 1 error protection”
)

(8) Err51.0 “External scale status 0 error protection”

- External scale status (H)-----1 represents error occurrence.

External scale status (H)
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
0 0 0 0 0 0

L Logical sum of bité and bit 7 of external scale status (L)

Logical sum of bit0 to bit 5 of external scale status (L)

For detail of the external scale status, refer to the external scale specification.

+ Transmit the External scale absolute data while fixing the motor with
brake by turning to Servo-Off.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.

Related page --¥] - P.6-4 “Protective Function” + Next page “Display of Battery Alarm”
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Supplement

2. Absolute system

Display of Battery Alarm

Following alarm will be displayed when making the front panel to alarm execution mode

of monitor mode.

No alarm condition

Highest priority alarm

L Alarm number

* Press @ @ to scroll alarm conditions.

-
I
-
..

-
1
-
-
-
-
-
J

-
o

S

» Kinds of alarm

glai Alarm Content L?mh?d
No. time ™
A0 | Overload protection Load factor is 85 % or more the protection level. 1sto10sor®
. Regenerative load factor is 85% or more the
A1 | Over-regeneration alarm ) 10 s or o
protection level.

A2 | Battery alarm Battery voltage is 3.2 V or lower. Fixed at o

A3 | Fan alarm Fan has stopped for 1 sec. 1sto10sor»
Encoder communication The number of successive encoder communication

A4 i 1sto10sorm
alarm errors exceeds the specified value.

A5 | Encoder overheat alarm The encoder detects overheat alarm. 1sto10soro

A6 | Oscillation detection alarm | Oscillation or vibration is detected. 1sto10sorm

o . The life expectan f ity or fan m
A7 | Lifetime detection alarm © e expectancy O. .capgc y or fan becomes Fixed at o
shorter than the specified time.

A8 | External scale error alarm The external scale detects the alarm. 1sto10sorm
External scale The number of successive external scale

A9 - . . 1sto10soro
communication alarm communication errors exceeds the specified value.

*1 Alarms can be cleared by using the alarm clear. Because the all existing alarms are kept cleared while the alarm
clear input (A-CLR) is kept ON, be sure to turn it OFF during normal operation. Either 1 s-10 s ore can be selected
by using user parameter.
Exception: Battery alarm is fixed at « because it is latched by the encoder.
Because the end of life alarm means that the life expectancy cannot be extended, the alarm is set at .

How to Clear the Battery Alarm

Replace the battery for absolute encoder when battery alarm occurs according to P.7-12,
"How to Replace the Battery". After replacement, clear the battery alarm in the following

3 methods.

(a) "Connector X4" Connecting Alarm clear input (A-CLR) to COM- for more than 120 ms.
(b) Executing the alarm clear function in auxiliary function mode by using the front panel.
(c) Click the "Battery warning" Clear button, after select the "Absolute encoder" tab in the

monitor display window by using the PANATERM (option).

+ Only for position control type does not support the 17-bit absolute specification.

It supports only 20-bit incremental specification.

Related page «<¥| - P.2-111 “Alarm Clear Screen” -« P.3-32 “Inputs and outputs on connector X4”
+ P.7-26 “Outline of Setup Support Software, “PANATERM™
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7

3.0utline of Setup Support Software, “PANATERM”

Supplement Setup on the PC

Connector X1 of MINAS A5 can be connected to your PC through USB cable for computer.
Once you download the setup support software PANATERM from our web site and install it
to your PC, the following tasks can be easily performed.

Outline of PANATERM

With the PANATERM, you can execute the followings.

(1) Setup and storage of parameters, and writing to the memory (EEPROM).

(2) Monitoring of 1/0 and pulse input and load factor.

(3) Display of the present alarm and reference of the error history.

(4) Data measurement of the wave-form graphic and bringing of the stored data.
(5) Normal auto-gain tuning

(6) Frequency characteristic measurement of the machine system.

Distribution media such as CD-ROM for this software are not prepared.
Download the software from our web site and install it to your PC.

How to Connect

« =

Connect to connector X1.
(USB mini-B)

Download setup support software PANATERM
from our web site and install it to your PC.

+ USB cable
The connection cable should be provided with USB mini-B connector at the driver side
and the PC compatible connector on the other end.

If the cable has no noise filter, install a signal noise filter (DVOP1460) to both ends of
the cable.

System required for PANATERM

7-26

To use PANATERM, the following system components are required.

-PC Windows® XP SP3 (32-bit Ver.)

0s Windows® VISTA SP1 (32-bit Ver.)

Windows® 7 (32-bit Ver., 64-bit Ver.)

(Japanese, English, Chinese or Korean version)

CPU Pentium 11l 512 MHz or better
Memory 256 MB or more (512 MB recommended)
Hard disk 512 MB or more free space

Serial communication | USB port

* Display Resolution 1024 x 768 pixel or more
No. of colors 24-bit color (True Color) or better

* Please confirm the latest system requirements on the homepage.



4. Communication
Supplement Outline

You can connect up to 32 MINAS-A5 series with your computer or NC via serial commu-
nication based on RS232 and RS484, and can execute the following functions.

(1) Change over of the parameters

(2) Referring and clearing of alarm data status and history
(3) Monitoring of control conditions such as status and I/O.
(4) Referring of the absolute data

(5) Saving and loading of the parameter data

* Merits
* You can write parameters from the host to the driver in batch when you start up the
machine.
* You can display the running condition of machine to improve serviceability.
* You can compose multi-axis absolute system with simple wiring.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).
+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.

Related page <3| - P.2-51 “Wiring to the Connector, X1” « P.7-10 “Absolute system”

+ P.7-26 “Outline of Setup Support Software, “PANATERM™
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4. Communicati

on

Specifications

Supplement

Connection of Communication Line

MINAS-A5 series provide 2 types of communications ports of RS232 and RS485, and

support the following 3 types of connection with the host.

* RS232 communication
Connect the host and the driver in one to one with RS232, and communicate accord-

ing to RS232 transmission protocol.

Selector etc.

S RS232
o [
I

Host

Pr5.31=1 Pr5.31=1

aJi

+ Set up the module ID of MINAS-AS5. In the above case, you can set any value of 0 to
31. You can set the same module ID as long as the host has no difficulty in control.

*+ RS232 and RS485 communication
When you connect one host to multiple MINAS-A5s, connect the host to connec-

tor X2 of one driver with RS232 communication, and connect each MINAS-A5 with
RS485 communication. Set up the Pr5.31 of the driver to 0 which is connected to the

host, and set up 1 to 31 to other drivers each.

oce| RS485
]

RS485

17| )

... Max. 32 axis

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).
+ Only for position control type does not support the 17-bit absolute specification.

It supports only 20-bit incremental specification.
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4. Communication

Specifications

« RS485 communication

Connect the host to multiple MINAS-A5s with RS485 communication, set up the
Pr5.31 of each front panel of MINAS-A5 to 1 to 31.

RS485

;

———— RS485

| | RS485

Module ID=0 ]
Host

-
5

Pr5.31=1

5
Pr5.31=2

... Max. 31 axis

Pr5.31=3

tiple axes.

Allow 50 ms or longer interval for switching the axes while capturing data of mul-

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-

nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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l 4. Communication

Specifications

Interface of Communication Connector

« Connection to the host with RS232

Host controller Servo driver
i ]
RS232 ! !
interface SN751701 or equivalent |
! :
—I> TXD g RXD > '
—<}—{RxD _TXD <H— !
GND GND '
A 3 Rsassi]| 7 '
RS485- Relay
g RS485+ connector  Motor
_ 51 RS485 can be El]
RS485— [ e—
' connecter to either I:I

terminal pair.
P Relay  Detection

connector  head
Positioning 1 >  —
controller N External scale unit
|

: * No connection to X5 when no
SN751701 or equivalent
!

external scale is used.

4
RXD >
Connect GND terminals of — ? TXD <
drivers to common GND to 8 Rgz‘lst j
A +

esta}bllsh reference voltage il eryrr. Relay
of signals. 6 rRSa85+ connector  Motor

— 5 I'RSa85- RS485 can be

T connecter to either

terminal pair.
P Relay  Detection
connector  head
]
)

External scale unit

« Connection to the host with RS485

Host controller Servo driver
RS485 ) :
interface X2 ADM485 or equivalent

T ' ® .

_I> RS4854] : RS485+ '+ *No connectlon_ to X5 when no
+—RS485 RS485— . external scale is used.

,
,

] J; GND GND

T
A

Relay
b Roagsr connector  Motor
—L 'Rsag5— I:Ic:ﬁ:bl:l]
X5 Relay Detection
connector head
Positioning 2 I:I«‘ e —
controller N > . External scale unit

Connect GND terminals of —
drivers to common GND to
establish reference voltage

of signals.

Communication Method

RS232 RS485

Full duplex, asynchronous Half duplex, asynchronous

Communication baud rate | 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps | 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps
Data 8 bit 8 bit
Parity none none
Start bit 1 bit 1 bit
Stop bit 1 bit 1 bit

« Set up the RS232 communication baud rate with Pr5.29, and RS485 communication baud
rate with Pr5.30. The change of these parameters will be validated after the control power
entry. For details, refer to the following list of parameters related to communication.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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I 4. Communication

Specifications

List of User Parameters for Communication

Setup —

Class| No. Title S Function —

0 to | Set the axis number for serial communication to 0 to 31.

5 | 31 | Axis addre . .
S sS 127 | This parameter setup value has no effect on servo operation.

Set up the communication speed of RS232 communication.

0 to | 0:2400[bpps], 1:4800[bps], 2 :9600[bps], 3 :19200[bps],
6 4 : 38400[bps], 5 :57600[bps], 6 : 115200[bps]

Updated setup of is validated upon turning on of control power.

Baud rate
5 | 29 | setup of RS232
communication

Baud rat Set up the communication speed of RS485 communication.
5 | 20 S;‘J :;gs 4g5 | 010 | 0:2400[bpps], 1:4800[bps], 2 : 9600[bps], 3 : 19200[bps],

P OT RS2 6 | 4:38400[bps], 5 : 57600[bps], 6 : 115200[bps]
communication

Updated setup of is validated upon turning on of control power.

+ Required time for data transmission per 1 byte is calculated in the following formula in
case of 9600[bps].

1000/9600 x (1 + 8 + 1) = 1.04 [ms/byte]
Startbit — | L— Stop bit
Data L

Note that the time for processing the received command and time for switching the line
and transmission/reception control will added to the actual communication time.

- Handshake code
Following codes are used for line control.

Title Code Function

ENQ | 05h (Module recognition byte of the transmitted) Enquire for transmission

EOT | 04h (Module recognition byte of the transmitted) Ready for receiving —
ACK 06h Acknowledgement

NAK 15h Negative acknowledgement

ENQ..... The module (host or driver) sends out ENQ when it has a block to send.

EOT .....The module (host or driver) sends out EOT when it is ready to receive a
block. The line enters to a transmission mode when ENQ is transmitted and
EOT is received.

ACK .....When the received block is judged normal, the module (host or driver) will ——
send out ACK.

NAK ..... When the received block is judged abnormal, NAK will be sent. A judgment is
based on checksum and timeout.

1 byte of module recognition is added to ENQ and EOT at RS485 communication.
Module recognition byte... Make the Pr5.31 value of the front panel as a module ID,
and data which makes its bit7 as 1, becomes a module recognition byte.

bit7 bit6 bit5 bit4 bit3 | bit2 | bitt | bit0

1 0 0 0 Module 1D

Module ID : The module ID of the host side will be 0 in case of RS485 communica-
tion, therefore set up Pr5.31 of MINAS-A51t0 1 to 31.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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l 4. Communication

Specifications

Transmission Sequence

* Transmission protocol

* In case of RS232
Host

* In case of RS485

Host
Module ID : 0

1) ENQ(05h)
2) EOT(04h)
3) Data block
4) ACK(06h)
(or NAK (15h))

5) ENQ(05h)
6) EOT(04h)
7) Data block
8) ACK(06h)
(or NAK (15h))

1) 81h, ENQ (05h)

MINAS-A5

Receiving
data

Transmitting
data

MINAS-A5
Module ID :

1

)

2) 81h, EOT (04h) . ]

Receiving

3) Data bIOCk data

4) ACK (06h)
(or NAK (15h))

EEERAEE

5) 80h, ENQ (05h)
6) 80h, EOT (04h)
7) Data block

8) ACK (06h)

(or NAK (15h))

Transmitting
data

* Line control
Decides the direction of transmission and solves the contention.
Reception mode... From when the module (host or driver) returns EOT after receiving ENQ.
Transmission mode... From when the module (host or driver) receives EOT after trans-
mitting ENQ.
At contention of transmission and reception... Slave side will enter to reception mode
when it receives ENQ while waiting for EOT after transmitting ENQ, by giving priority
to ENQ (of master side).

» Transmission control
On entering to transmission mode, the module transmits the command block continu-
ously and then waits for ACK reception. Transmission completes at reception of ACK..
ACK may not be returned at transmission failure of command byte counts. If no ACK
is received within T2 period, or other code than NAK or ACK is received, sequence will
be retried. Retry will start from ENQ.

* Reception control
On entering to reception mode, the module receives the transmitted block continuously. It
will receive the command byte counts from the first byte, and continuously receive extra 3
bytes. It will return ACK when the received data sum becomes 0, by taking this status as
normal. In case of a check sum error or a timeout between characters, it will return NAK.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
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nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.

It supports only 20-bit incremental specification.



I 4. Communication

Specifications

- Data Block Composition
Below shows the composition of data block which is transmitted in physical phase.

- (1 byte) o

N — A

axis
mode |
Parameter
(N byte)
check sum
N : Command byte counts (0 to 240)
Shows the number of parameters which are required by command.

command

axis : Sets up the value of Pr5.31.(0 to 127)
command : Control command (0 to 15)
mode : Command execution mode (0 to 15)
Contents vary depending on the mode.
check sum : 2's complement of the total number of bytes, ranging from the top to the
end of the block
* Protocol Parameter —

Following parameters are used to control the block transmission. You can set any
value with the INIT command (described later).

Title Function Initial value Setup range Unit

RS232
RS485

5 (0.5 sec)
1 (0.1 sec

T1 Time out between characters 110 255 0.1 sec

RS232
RS485

1to 255 1 sec

)
T2 Protocol time out 5(05 sec;

1 (0.1 sec

RS232
RS485

0 (0 ms) 0 to 255
6 (6 ms) 2 to 255

T6 Driver response time 1ms

RTY Retry limit 1 (once) 1-8 Once

M/S Master/Slave 0 (Slave) 0, 1 (Master)

T1:

T2:

T6:

RTY:

M/S:

* Permissible time interval for this driver to receive the consecutive character cods which exists
between the module recognition bytes and ENQ/EOT, or in the transmission/reception data
block. Time out error occurs and the driver returns NAK to the transmitter when the actual recep-
tion time has exceed ed this setup time.

» Permissible time interval for the driver to transmit ENQ and to receive EOT. If the actual recep-
tion time exceeds this setup, this represents that the receiver is not ready to receive, or it has
failed to receive ENQ code in some reason, and the driver will re-transmit ENQ code to the re-
ceiver. (retry times)

» Permissible time interval for the driver to transmit EOT and to receive the reception of the 1st
character code. The driver will return NAK and finishes the reception mode if the actual reception
has exceeded this setup time.

+ Permissible time interval for the module to transmit the check sum bytes and to receive ACK.
The module will re-transmit ENQ code to the receiver in the same way as the NAK reception, if
the actual reception time exceeds this setup time.

» Permissible time interval for the driver to receive ENQ and to transmit EOT, Permissible time
interval for the driver to receive the check sum bytes and to transmit ACK; and Permissible time
interval for the driver to receive EOT and to transmit the 1st character.

Maximum value of retry times. Transmission error occurs if the actual retry has exceeds this setup

value.

Switching of master and slave. When contention of ENQ has occurred, the module decides which

is to be given priority.

Priority is given to the transmitter which is set up as a master. (0: Slave mode, 1 : Master mode)

nec

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-

tor for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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4. Communication

Specifications

Example of Data Communication

+ e.g. Reference of Absolute Data

When you connect the host to one driver with RS232 communication, and connect
multiple MINAS-A5s with RS485 communication. Following flow chart describes the
actual flow of the communication data when you want to capture the absolute data of
the module ID=1.

| e.g. of system composition |

Pr5.31=0 Pr5.31=1

N RS485 o| RS485

RS232 | =t
[ — EJH@

Pr5.31=3

Host

[
)

=

| e.g. of capturing the absolute data |

Following shows the communication data in time series when you want to capture the
absolute data. Data is presented in hexadecimals.

|R8232 communicationl

Host - [05] [00 01 [D2]2D]
[ (ENQ) (EOT)
MINAS-A5 (0) < [ 06 || 05 | [oB ] o1 [D2]
(EOT) (ACK) f (ENQ)

Obtain data with RS485
(see the below)

[ Host —>

(ACK)
MINAS-A5 (0)<—| 03 | 11 [ 00 J 00 | D8 | FF | 01 | 00 [ 00 | 00 | 00 | 36 |

* | RS485 communicationl

~ MINAS-A5 (0)— [ 81 [ 05 | [00 o1 [D2]2D] 80 [ 04 |
(ENQ) (EOT)
\_ MINAS-A5 (1)< [ 06 ][ 80 ] 05 |
(EOT) (ACK)  (ENQ)

~ MINAS-A5 (0)—»

\. MINAS-A5 (1)=<—|[ 0B [ 01 [ D2 [ 03 | 11 [ 00 | 00 | D8 [ FF | 01 [ 00 [ 00 |

~ MINAS-A5 (0)—
(ACK)

\. MINAS-A5 (1)< 00 | 00 | 36 |

See the below for the captured data. Refer to P.7-48, "Read out of Absolute Encoder " of

details of communication command, for the data composition.

Multi-turn data : 0000h =0
Single turn data : 01FFD8h = 131032

Allow 50ms or longer interval for switching the axis while capturing data of multiple axes.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
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nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.

It supports only 20-bit incremental specification.



I 4. Communication

Specifications

- Example of Parameter Change
Following shows the communication data in time series when you change parameters.
Communication in general will be carried out in sequence of (1) Request for captur- ———
ing of execution right, (2) Writing of individual parameter, and (3) Writing to EEPROM
when saving of data is required, and (4) Release of execution right. Here the hard-
ware connection shows the case that the driver (user ID=1) is directly connected to
the host with RS232. Date is presented in hexadecimals.

1) Capture of execution right

Host —|o5| [ot|o1|71|o1]ec| —
(ENQ) (EOT)
MINAS-A5(1) < 04 06 || 05 o1 | o1 | 71
(EQT) (ACK) (ENQ)

2) Writing of individual parameter

Host - 06 || 05 06 | 01 |17 |00 | 02|00 | 00|00 |o00]|EO
(ACK) (ENQ)
MINAS-A5(1) <— —
(EQT) - (ACK)
3) Writing of parameter to EEPROM
Host —> 04 06 || 05 00 | 01| 27
(EOT) (ACK) (ENQ)
MINAS-A5(1) <—| 05 | |01 | o1 |17 | oo |Es |
(ENQ) (EOT)
ot [oe]
(EOT) (ACK)
MINAS-A5(1) <= |08 || 05| [o1|ot |27 |00 |D7|
(ACK) (ENQ)
4) Release of execution right
Host —| 05 01|01 ]|71|00]|8D 04
(ENQ) (EOT) —
MINAS-A5(1) <— lo6 [|os| [o1]o1|71]
(EOT) (ACK) (ENQ)
Host —
(ACK)

MINAS-A5(1) <—| 00 | 8D

(o111} ] For details of command, refer to P.7-40, "Details of Communication Command".

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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l 4. Communication

Specifications

Status Transition Chart

- RS232 Communication

Transmitter Reception of EOT
Size-Command bytes+3  1,.20cmission of

T2 stop one character
> Ready for EOT Size«—Command bytes—1
Reception of ENQ and Block transmission
Enquir)_/ fqr at slave
transmission, and Return ENQ to reception T2 time out
retry times are buffer One count of retry times Size becomes 0
within setup Clear of transmission enquiry T2 stop Trransmission of check sum
Transmission of —(reception processing) Clear of transmission T2 start
ENQ, buffer
T2 start V
Ready for ACK/NAK
Enquiry for transmission, but
retry times are over. Reception of other than Reception of ACK
Reset of retry times . ACK orT2 time out Reset of retry times
Clear of transmission enquiry Count once of retry times T2 stop
T2 stop o Clear of transmission
Clearance of transmission enquiry
buffer
| ' /

Idling = It waits for the reception of ENQ, and or it is dealing with reception.

( )
T1 time out
T2 time out Transmission of NAK, ) ) T1 time out
ENQ Transmission of NAK, T1 stop Failure of reception. Transmission
Transmission | T2 stop (Check sum OK'ed when of NAK,
of EOT Success of reception size becomes 0.) T1 stop
T2 start (Check sum OK'ed when T1 start
size becomes 0.)
E""gtsorg'ss'on of ACK, r Ready for finish of receiving data

-1 Ready for command byte counts J=#>] Reception of remained block

Reception of

Reception of command byte counts
one character

Size<—command byte counts + 3

Sum<+-command byte counts Reception of one character T1 start
T1 start, T2 stop Size+Size —1
Sum+Sum + received character
Receiver T'stn
| J

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).
+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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Specifications

- RS485 Communication L=

( N\
Module identification byte Transmitter Transr:mssutm of
of transmitter is the module Reception of EOT one character
ID | 80h of the counterpart. Module ID of opponent Size Command bytes +3 Size—Size - 1
T1 start T2 stop

-1 Ready for ID j=#=| Ready for EOT p=#] Block transmission

Enquiry for ID reception of other than w Size becomes 0
transmission, opponent and at slave ?e (t:.ount 0 Trransmission of p—
and retry times Return ENQ to reception _rlfezr;/tolmes check sum
are within setup J| buffer CIearaFr)we of T2 start
Module (—receipt processing) transmission
recognition byte, § - Clear of transmission enquiry buffering Ready for ACK/NAK
Transmission
of ENQ, Enquiry for transmission, T1 time out R i { ACK Reception of ACK
T2 start butretry ti over. eception o or I IR
utretry imes are over. One count of T2 time out Reset of retry times
Reset of retry times v ti T2 stop
Clear of transmission retry imes Count once of
; T1 stop . Clearance of
enquiry retry times ) o .
Clearapce_ of T2 stop ransmission enquiry L
transmission Clearance of
I I buffering transmission buffer
| J

| v Vv L y V

Idling = It waits for the reception of Module ID, and or it is dealing with reception.

A A A A A A

( 3\
T1 time out
Reception of ) Success of reception Transmission of NAK and
module T1 time out (Check sum OK'ed and T1 stop when module
recognition T1 stop module recognition recognition byte is )
bytes byte is module ID, module ID. T1 time out
T1 start v when size becomes o.) T1 stop in other case Transmission
Transmission of ACK, than the above. of NAK,
Ready for ENQ or EOT T1 stop Transmission to other 1 stop
Module axis (module recognition
identification byte . byte is not module ID
isnot module 1D T2 timeout when size becomes 0)
and ENQ Transmission of NAK T1 stop
reception or and T2 stop when Failure of reception. —
T1 timeout modgle recognition (Check sum error when
- byte is module ID. -
T1 stop T2 stop in other case size becomes 0.)
Reception of than the above. T1 start
% I-> Ready for finish of receiving data ]

Reception of

_': Ready for command byte counts f=#] Reception of rerlnained block <-I

Module recognition byte is Reception of command byte counts one character

module ID and reception of ENQ Size+——command byte counts + 3 . T1 start

Module recognition byte, Sum<«command byte counts Reception of one character 7
Transmission of EOT, T2 start T1 start, T2 stop Size+Size - 1

Sum<+Sum + received character
Receiver T1 start

\ J

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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4. Communication

Specifications

Timing of Data Communication

* In case of RS485 (RS232 to follow)

T3 T4 T3 T5 i T4
i -—
Host to driver _l :
Enquiry for transmission Data block
Driver to host
Permission for : ﬁl?-\'l((/ :
0to2ms issi i 0to2ms 0to2ms i0to2ms
RS485 bus - transmission : :
occupation : I I |
______________ 1 | S
T3 T5 T3 T4 T5
Host to driver J
Permission for ACK/NAK
transmission
Driver to host ——
Oto2ms ! Enquiry for ! Oto2ms Oto2ms Data block ! Oto2ms
T transmission T —t
RS485 bus j 3 * 1
occupation ! : ! " !
Symbol Title Minimum Maximum
T3 Continuous inter-character time Stop bit length Protocol parameter T1
T4 Response time of driver Protocol parameter T6 | Protocol parameter T2
T5 Response time of host 2ms Protocol parameter T2

Above time represents a period from the rising edge of the stop bit.

+ Only for position control type is not provided with X2 (Communication connector) and X5 (Con-
nector for External Scale).

+ Only for position control type does not support the 17-bit absolute specification.
It supports only 20-bit incremental specification.
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4. Communication
Supplement List of Communication Command

command | mode | Content
NOP

1 Read out of CPU version —

5 Read out of driver model

6 Read out of motor model

INIT

7 Capture and release of execution right

Setup of RS232 protocol parameter

Setup of RS485 protocol parameter

POS, STATUS, I/O

Read out of status

Read out of command pulse counter

Read out of feedback pulse counter

Read out of present speed

Read out of present torque output

Read out of present deviation counter

Read out of input signal

Read out of output signal —

Read out of present speed, torque and deviation counter

Read out of status, input signal and output signal

Read out of external scale

Read out of absolute encoder

Read out of external scale deviation and sum of pulses

PARAMETER

Individual read out of parameter

Individual writing of parameter

Writing of parameter to EEPROM

Individual read out of user parameter

Read out of two or more user parameter

Writing of two or more user parameter

ALARM

Read out of present alarm data

Batch read out of alarm history —

Clear of user alarm history

Alarm clear

B Absolute clear

©

©

molO|>|lo|o|N|o|jo|s|[d|=|O

OIN|O|N|= O

AWM |O

+ Use the above commands only. If you use other commands, action of the driver cannot
be guaranteed.

* When the reception data counts are not correct in the above command, transmission
byte1 (Error code only) will be returned regardless of communication command. —
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4. Communication

Supplement Details of Communication Command
p
°°mg‘a”d mﬂde - Read out of CPU version
Reception data Transmission data
0 3
axis axis
1 [ 0 1 | 0
checksum | | __________ Version (upper) __________|
Version (lower)
Error code
Error code checksum
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

« Version information will be returned in upper data and lower data.
(Decimal point will be returned by making the lower 4 bit of the upper dataas 0.)
+ Version will be displayed in figures from 0 to 9. (e.g. Version 3.1 will be upper data 30h, lower data 13h.)

comg"a”d m%de - Read out of driver mode
Reception data Transmission data
0 0Dh
axis axis
5 [ 0 5 I 0
checksum | [ ________ Model of driver (upper) ________]|
[ " Model of driver (lower) |
Error code
checksum
Error code
bit7 6 5 4 8 2 1 0
0 : Normal Command error| RS485 error
1: Error
« Driver model consist of 12-characters, and will be transmitted in ASCII code.
(e.g.) "MADHT1105%:*"
.
p
command _{__mode__{ . Read out of Motor Model
Reception data Transmission data
0 0Dh
axis axis
6 | 0 6 [ 0
checksum [ | ________ Model of motor (upper) ________|
[ Model of motor (lower) |
Error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

» Motor model consist of 12-characters, and will be transmitted in ASCII code.
(eg) "MSMEQ12S1 %"
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Details of Communication Command

cormand mode - Capture and release of execution right
Reception data Transmission data —
1 1
axis axis
7 | 1 7 | 1
mode Error code
checksum checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error mode error in use
1 : Error

« Capture the execution right to prevent the conflict of the operation via communication and that with the front panel.

+» Enquires for the capture of the execution right at parameter writing and EEPROM writing, and release the execution
right after the action finishes.

* mode = 1 : Enquires for the capture of the execution right mode =0 : Enquires for the release of the execution right

* You cannot operate with the front panel at other than monitor mode while the execution right is captured via
communication.

* When the module fails to capture the execution right, it will transmit the error code of in use.

command mode

1 8 + Setup of RS232 protocol parameter —
Reception data Transmission data
4 1
axis axis
8 | 1 8 [ 1
T1 Error code
T2 checksum
T6
0 | RTY
checksum
Error code —
bit7 6 5 4 3 2 1 0
0 : Normal T6error RS485 error RTYerror T2error T1error
1 : Error

« Until this command completes, previous set up protocol parameter will be processed.

After this command has been executed, this parameter setup will be valid from the next command.
* RTY is 4-bit.
*+Unit... T1:0.1s,T2:0.1s,T6: 1 ms

ComTa”d m%de - Setup of RS485 protocol parameter
Reception data Transmission data
4 1

axis axis

9 | 1 9 | 1
T1 Error code
T2 checksum
T6

0 | RTY

checksum
Error code
bit7 6 5) 4 3 2 1 0
0 : Normal T6error RS485 error RTYerror T2error T1error
1 : Error

« Until this command completes, previously set up protocol parameter will be processed.

After this command has been executed, this parameter setup will be valid from the next command.
* RTY is 4-bit.
*+Unit... T1:0.1s5,T2:0.1s,T6: 1 ms
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Details of Communication Command

commard mode - Read out of status
Reception data Transmission data
0 3
axis axis
0 [ 0 | 2
checksum control mode
status
error code
checksum
status
bit7 6 5) 4 3 2 1 0
Positive direction | Negative direction| Slower than DB| Torque in-limit
running running permission
Error code
bit7 6 5) 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

» Control modes are defined as follows.

0 Position control mode

1 Velocity control mode

2 Torque control mode

3 Full-closed control mode

« positive direction/negative direction running : This becomes 1 when motor speed (after converted to r/min) is positive

(positive direction) or negative (negative direction).
« Slower than DB permission : This becomes 1 when motor speed (after converted to r/min) is below 30 r/min.
» Torque in-limit : This becomes 1 when torque command is limited by analog input or parameter.

d d
comzen e - Read out of command pulse counter
Reception data Transmission data
0 5
axis axis
1 | 2 1 | 2

checksum | | ___________ countervaluel __________|
oo

error code

checksum

Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

» Module returns the present position in absolute coordinates from the starting point. (Total sum of accumulated

command pulses)
+ Counter value in 32 bit.

+ Counter value will be "-" for negative direction and "+" for positive direction.
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Details of Communication Command

sommard mode - Read out of feedback pulse counter
Reception data Transmission data
0 5 E—
axis axis
2 | 2 2 | 2
checksum | | ___________ countervaluelL __________|
¥ R
error code
checksum
Error code
bit7 6 5) 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
» Module returns the present position of feedback pulse counter in absolute coordinates from the staring point.
+ Counter value will be "-" for negative direction and "+" for positive direction.
» Feedback pulse counter is the total pulse counts of the encoder and represents the actual motor position traveled

sommard mode - Read out of present speed
Reception data Transmission data
0 3
axis axis
4 [ 2 4 [ 2
checksum | | ________ Data (presentspeed) L ________ |
error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error S
1 : Error
+ Reads out the present speed. (Unit : [r/min])
» Output value in 16 bit
» Speed will be "-" for negative direction and "+" for positive direction.
| J
( \
Lommand mode - Read out of present torque output
Reception data Transmission data e
0 3
axis axis
5 [ 2 5 [ 2
checksum | | _______ Data (presenttorque) L |
H
error code
checksum
Error code
bit7 6 B 4 3 2 1 0
0 : Normal Command error| RS485 error
1 : Error

» Reads out the present torque output. (Unit : Converted with "Rated motor torque = 2000)
» Output value in 16 bit
«» Torqgue command will be "-" value for negative direction and "+" value for positive direction.
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Details of Communication Command

commard mode - Read out of present positional command deviation
Reception data Transmission data
0 5
axis axis
6 | 2 6 | 2

checksum | | __________ data (deviation) L__________|
e

Error code

checksum

Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error

» Reads out the present positional command deviation. (Unit : [command unit]

+ Output value in 32 bit
» Becomes "+" when the encoder is located at negative direction against position command, and "-" when it is located
at positive direction.

command mode . .
* Read out of input signal
2 7
Reception data Transmission data
0 5
axis axis
7 | 2 7 | 2
checksym | [ data L ]
"""""""" data H
Error code
checksum
Error code
bit7 6 o) 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
Data
bit7 6 5 4 3 2 1 0
For Switching of Speed zero Control mode | CCW over-travel | CW over-travel | Alarm clear Servo-ON
manufacturer's use | electronic gear 1 | clamp switching inhibit inhibit
bit15 14 13 12 " 10 9 8
Int | Int | i itchi
For . For . cfz)r%fr?]%ns eed Cfg)ﬁm%ns eed | For . Counter clear | Gain switching | Command pulse
manufacturer's use | manufacturer's use | selection 2 selection 1 manufacturer's use input inhibition
bit23 22 21 20 19 18 17 16
Switching of Damping control | Torque limit gg%fr?%ns eed | Damping control | For For For
electronic gear 2 | switching 2 switching selection 3 switching 1 manufacturer's use | manufacturer's use | manufacturer's use
bit31 31 29 28 27 26 25 24
For For For Safety input 2 | Safety input1 | For Torque Speed
manufacturer's use | manufacturer's use | manufacturer's use manufacturer's use | command sign | command sign

* Logic of input signal is based on assignment set in the parameter.
» Because of the internal logical data after conversion of input, it does not directly correspond to the input signal from the
connector X5.
+ CW over-travel inhibit input and CCW over-travel inhibit input will change according to the input logic, even if they have
been disabled by the parameter,
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Details of Communication Command

command mode .
5 8 * Read out of output signal
Reception data Transmission data
0 7
axis axis
8 | 2 8 | 2
checksym | | data L ]
"""""""" data H ]
_____________ alarmdata L ___________|
H
error code
checksum
error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1: Error
Data
bit7 6 5 4 8 _2 1 0
For In-speed Torque in-limit | Zero speed Mechanical Positioning Servo-Alarm Servo-Ready
. ! complete
manufacturer's use detection brake released | (in-position)
bit15 14 13 12 11 10 9 8
Excite motor | Control power | Dynamic brake | Control inrush | Control Full-closed At-speed For
latch engagement suppression relay rg?:kréeratlon 88,?:%‘.’;‘,;‘9 manufacturer's use
bit23 22 21 20 19 18 17 16
S d i in-limi 2nd itioni Positi |
Safety EDM cgr%?'nand Alarm attribute | Speed in-limit Cgmgl%?é'omng ngrhoann% Alarm output 2 | Alarm output 1
N/OF output output (In-position) ON/OFF
bit31 31 29 28 27 26 25 24
For For For For For For For For
manufacturer's use | manufacturer's use | manufacturer's use | manufacturer's use | manufacturer's use | manufacturer's use | manufacturer's use | manufacturer's use
alarm data
bit7 6 o) 4 3 2 1 0
Overload Fan Over-regeneration| Encoder. Encoder overheat | Lifetime For Battery
y communication . N
protection alarm alarm alarm alarm detection alarm | manufacturer's use | alarm
bit15 14 13 12 11 10 9 8
For For For External scale | Oscillation External scale
manufacturer's use | manufacturer's use | manufacturer's use S?a%" unication gg?rﬁtlon error alarm
« The table below shows the relation of the signals and actions.
Signal title 0 1
Servo-Ready Servo-Not Ready At Servo-Ready
Servo-Alarm Normal At Servo-Alarm

Positioning completed

Positioning not completed

Positioning in-complete

Mechanical brake released

Mechanical brake engaged

Mechanical brake released

Zero speed detection

Zero speed not detected

Zero speed detected

Torque in-limit

Torque not in-limit

Torque in-limit

At-speed (Speed arrival)

Not at-speed(Speed not arrived)

Speed arriving

In-speed (Speed coincidence)

Not in-speed(Speed not coincided)

In-speed (Speed coincided)

Full-closed positioning complete

Full-closed positioning not completed

Full-closed positioning completed

Control regeneration brake

Turn off regeneration Tr

Turn on regeneration Tr

Control inrush suppression relay

Release inrush suppression relay

Operate inrush suppression relay

Dynamic brake engagement

Dynamic brake released

Dynamic brake engaged

Control power latch

Release power latch

Power abnormal latching

Excite motor

Energize motor

Servo free

+ Because of the internal logical data before output conversion, it does not directly correspond to the output signal to the

connector X5.

+ Names and functions shown above are for MINAS-A5 (general-purpose model). Some of input signals will have
different meaning for different series.
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4. Communication

Details of Communication Command

* Read out of present speed, torque and positional command deviation

command mode
2 9
Reception data Transmission data
0 9
axis axis
9 [ 2 9 [ 2
checksum | | data L ]
(speed) H
_______________ data L______________|
(torque) H
_______________ data L______________|
(deviation) H
error code
checksum
Error cod
bit7 6 5 4 8 2 1 0
0 : Normal Command error| RS485 error
1: Error

+ Output value of speed and torque are in 16 bit and deviation in 32 bit.
+ Unit and sign of the output data is as same as that of command No. 24 (command = 2, mode = 4), 25 (mode = 5)

and 26 (mode = 6).

.
( \
command mode . . .
> A * Read out of status, input signal and output signal
Reception data Transmission data
0 13 (0Dh)
axis axis
A | 2 A | 2
checksum control mode
status
| ___________inputsignall ___________|
[ inputsignal H T

output signal H

_____________ alarmdata L ___________|
alarm data H
error code
checksum
Error cod
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1 : Error

» Meaning of each bit of control mode, status, input signal, output signal and alarm data is as same as that of command
No. 20 (command = 2, mode = 0), 27 (mode = 7) and 28 (mode =8).
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4. Communication
Details of Communication Command
N
d d
comen e - Read out of feedback scale
Reception data Transmission data
0 11 (0Bh)
axis axis
C | 2 c | 2
checkeum | encoderD (L) ]
(H)
______________ status (L) ____________|
(H)
Y]
| ______absolute position data (48bit)______|
"""""""""" H T
error code
checksum
Encoder ID
Encoder ID (L) Encoder ID (H)
ST771 Address "0" data of EEPROM 32h
AT500series Address "0" data of EEPROM 31h
» Command error occurs at other control modes than full-closed control.
- ST771
Status (L)
bit7 6 5 4 3 2 1 0
Thermal alarm | Signal intensity | Signal intensity | Transducer ABS detection | Hardware Initialization Over speed
alarm error error error error error
Status (H)
bit7 6 5 4 3 2 1 0
0 0 Encoder Encoder 0 0 0 0
error *1 error *2
*1  bits : Logical sum of bitO to bit 5 of status (L) *2 bit4 : logical sum of bité and bit 7 of status (L)
+ AT500 series
Status (L)
bit7 6 5 4 3 2 1 0
Thermal alarm |0 Communication | CPU, memory gﬁ&%%'fé'c?r?g Egr??nqgtrching Initialization Over speed
error error error error error
Status (H)
bit7 6 ) 4 3 2 1 0
0 0 Encoder Encoder 0 0 0 0
error *3 alarm *4
*3  bits : Logical sum of bitO to bit 5 of status (L) *4  bit4 : logical sum of bit6 and bit 7 of status (L)
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1 : Error
« Absolute position data = 48bit (800000000000 to 7FFFFFFFFFFFh)
J
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4. Communication

Details of Communication Command

Comga”d m%de - Read out of absolute encoder
Reception data Transmission data
0 11 (0Bh)
axis axis
D | 2 D | 2

checksum | ___________encoderD (L) __________|

(H)
| status (L) |

(H)
_____________________ w_ ]
____________ singleturndata __________|

(H)
___________ multi-turndata (L) _________|

(H)
0
Error code
checksum
Encoder ID (L) Encoder ID (H)
17bit absolute 3 11h
Status (L)
bit7 6 5 4 3 2 1 0
Battery alarm | System down | Multi-turn error | 0 Counter Count error Full absolute Over speed
overflow status
Status (H)

« bit4 : System down
» bit5 : Battery alarm, multi-turn error, counter overflow, count error, full absolute status and logical sum of over speed

Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error
1 : Error

» Command error will occur when you use the above encoder or absolute encoder as an incremental encoder.

» Single turn data = 17bit (000000h to 01FFFFh)
* Multi-turn data = 16bit (0000h to FFFFh)

Sommand mode - Read out of external scale deviation and sum of pulses
Reception data Transmission data
0 9
axis axis
E | 2 E | 2
checksym | w_ ]
[ ___________externalscale __________|
_____________ FBpulsesum ___________|
(H)
__________________________ L______|
_________ external scale deviation ________ |
(H)
error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error | RS485 error
1 : Error

« External scale FB pulse sum will return the present position of the external scale counter in absolute coordinates from

the starting point.
+ External scale FB pulse sum will be "-" for negative direction and "+" for positive direction.

+ External scale deviation becomes "+" when the external scale is positioned at negative direction against position
command, and "-" when it is positioned at positive direction.
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4. Communication

Details of Communication Command

d -
omen mode - Individual read out of parameter
Reception data Transmission data
2 5 J—
axis axis
0 [ 7 0 [ 7
parametertype | w_ ]
parameterNo. | | ___________ parametervalue |
checksuem | | ]
(H)
error code
checksum
Error code
bit7 6 5 4 3 2 1 0 L
0 : Normal Command error| RS485 error No.Error
1 : Error
« If the parameter type or the parameter No. is outside the range, returns No. error.
» Parameter value is sign-extended to 32 bits and returned.
J
N\
command mode - Individual writing of parameter
Reception data Transmission data
6 1 L
axis axis
1 | 7 1 | 7
parameter type error code
parameter No. checksum
_________________________ Q]
____________ parametervalue ___________|
""""""""""""" H T
checksum
Error code P
bit7 6 5 4 3 2 1 0
0 : Normal Data Error Command error| RS485 error No.Error
1 : Error

« If the parameter type or the parameter No. is outside the range, returns No. error.

» This command change parameters only temporarily. If you want to write into EEPROM, execute the parameter writing
to EEPROM (mode = 2).

« Set up parameters not in use to 0 without fail, or it leads to data error. Data error also occurs when the parameter value
exceeds the setup range.

» Parameter value should be sign-extended to 32 bits before being transmitted.

. J
( N\
d ..
comen mode - Writing of parameter to EEPROM
Reception data Transmission data
0 1
axis axis
2 | 7 2 | 7
checksum error code
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Data Error Command error| RS485 error Control LV
1 : Error

+ Writes the preset parameters to EEPROM.

+ Transmission data will be returned after EEPROM writing completes. It may take max. 5sec for EEPROM writing
(when all parameters have been changed.)

+ Data error will occur when writing fails.

» When under-voltage occurs, error code of control LV will be returned instead of executing writing.
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4. Communication

Details of Communication Command

7-50

p
°°m;’a”d m%de - Individual read out of user parameter
Reception data Transmission data
2 17 (11h)
axis axis
| 7 6 | 7
parameter type parameter type
parameter No. parameter No.
checksum R (S B
____________ parametervalue ___________|
R =
Y C S
_______________ MINvalue _____________]
Y =
I 1 S
_______________ MAXvalue ]
Y =
Property L
H
Error code
checksum
Property
bit7 6 5 4 3 2 1 0
Parameter Display inhibited Change at
not in use initialization
bit15 14 13 12 11 10 9 8
Read only
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error No.Error
1 : Error
« If the parameter type or the parameter No. is outside the range, returns No. error.
+ Parameter value, MIN value and MAX value should be sign-extended to 32 bits before being transmitted.
.




4. Communication
Details of Communication Command
N
somZand mode - Read out of two or more user parameter
Reception data Transmission data
10h (16) 129 (81h) —
axis axis
7 | 7 7 | 7
(1) parameter type (1) parameter type
(1) parameter No. (1) parameter No.
(2) parametertype | | (O
(2) parameterNo. | ) __________ (1).parametervalue __________|
T T H T
(8) parametertype | |\ w ]
(8) parameterNo. | | (1)MINvalue |
checksum | | ] I
(H)
___________________________ (R
i) MAXvalue ]
"""""""""""""" ]
_____________ (1) Property (L) ________|
(H)
(8) parameter type
(8) parameter No.
_____________ (8) Property (L) ________|
(H)
error code
checksum
Property
bit7 6 5] 4 3 2 1 0
Parameter Display Change at
not in use inhibited initialization
bit15 14 13 12 11 10 9 8 —
Read only
Error code
bit7 6 5 4 3 2 1 0
0 : Normal Command error| RS485 error No.Error
1: Error
« If the parameter type or the parameter No. is outside the range, returns No. error.
» Parameter value, MIN value and MAX value should be sign-extended to 32 bits before being transmitted.
. J
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4. Communication

Details of Communication Command

Lomiand mode - Writing of two or more user parameter
Reception data Transmission data
30h(48) 17(11h)
axis axis
8 [ 7 8 [ 7
(1) parameter type (1) parameter type
(1) parameter No. (1) parameter No.
(L) (2) parameter type
(1) parameter value (2) parameter No.
(H)
_ A (8) parameter type
[~ T (8) parameter No.
(8) parameter type Error code
(8) parameter No. checksum
L)
(8) parameter value
(H)
checksum
Error code
bit7 6 5 4 3 1 0
0 : Normal Data Error Command error| RS485 error No.Error
1 : Error

+ Set 0 to unused parameter. Otherwise data error occurs. When data outside the specified setting range is sent, data

error occurs.

« If the parameter type or the parameter No. is outside the range, returns No. error.

7-52

command mode - Read out of present alarm data
Reception data Transmission data
0 3
axis axis
0 | 0 | 9
checksum alarm No. (Main)
alarm No. (Sub)
error code
checksum
Error code
bit7 6 5 4 3 1 0
0 : Normal Command error| RS485 error
1 : Error

« If no alarm occurs, alarm No. becomes 0.
(For alarm No., refer to P.6-2, "Protective function (What is alarm code ?)" of When in Trouble.




4. Communication

Details of Communication Command

cormmand mode - Batch read out of alarm history
Reception data Transmission data
0 29 (1Dh)
axis axis
2 [ 9 2 [
checksum 1st. latest alarm No. (Main)
alarm No. (Sub)
2nd. latest alarm No. (Main)
alarm No. (Sub)
14th. latest alarm No. (Main)
alarm No. (Sub)
error code
checksum
Error code
bit7 6 5) 4 3 1
0 : Normal Command error|] Command error
1: Error

» You can read out last 14 error events.

command mode - Clear of user alarm history
Reception data Transmission data
0 1
axis axis
3 | 9 3 [
checksum Error code
checksum
Error code
bit7 6 5 4 3 1
0 : Normal Data Error Command error| RS485 error Control LV
1 : Error

« Clears the alarm data history.

+ Data error will occur when you fail to clear.

» When under-voltage of control power supply occurs, error code of control LV will be returned instead of executing writing.

N
command mode - Alarm clear
Reception data Transmission data
0 1
axis axis
4 | 9 4 | 9
checksum Error code
checksum
Error code 7
bit7 6 5) 4 3 1

0 : Normal Command error| RS485 error
1 : Error

* Clears the present alarm.

(only those you can clear)
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4. Communication

Details of Communication Command

d
o m%de - Absolute clear
Reception data Transmission data
0 1
axis axis
B I I
checksum Error code
checksum
Error code
bit7 6 5 4 1
0 : Normal Command error| RS485 error
1 : Error

« Clears absolute encoder error and multi-turn data

« Command error will be returned when you use other encoder than 17bit absolute encoder.

7-54




tatine (ST
5 ] MOtor CharaCteﬂSthS (Characteristics
Supplement MSMD series (50 W to 100 W)

* Note that the motor characteristics may vary due to the existence of oil seal or brake.

« Continuous torque vs. ambient temperature characteristics have been measured with an
aluminum flange attached to the motor (approx. twice as large as the motor flange). L
MSMD series (50 W to 100 W)

Without oil seal With oil seal
* MSMD5AZ * 1 * * MSMD5AZ * 1 *
Input voltage to driver: AC100 V/200 V Input voltage to driver: AC100 V/200 V
(Dotted line represents torque at 10 % less voltage.) (Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
torque ratio vs. rated torque torque ratio vs. rated torque
[N-m] [%] [N-m] [%] without
brake
05 100 05 | 100 —
== 95 =<2
(0.4) = (0.4) = 70
Peak running range Peak running range 60
0.251 50 0.251 50 with |brake
0.08) Continuous running range ©0.08) Continuous running range
T T (3600) " ) y T T (3600) J y
0 1000 2000 3000 4000 5000 0 10 20 30 40 0 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
+ MSMDO11 * 1 * + MSMDO11 * 1 *
Input voltage to driver: AC100 V Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.) (Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
torque ratio vs. rated torque torque ratio vs. rated torque
[N'm] [%] [N-m] [%] without
brake
1.0 — 182 1.0 — 100
08 Peak running range - =~ ©8 Peak running range S~ ;g
g)..g)r = 50 ‘3,‘2)7 = 50 with|brake
©16) Continuous running range ©.18) Continuous running range
0 1000 2000 3000 4000 5000 0 10 20 30 40 0 1000 2000 3000 4000 5000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
- MSMDO012 *1 * - MSMDO012 * 1 *
Input voltage to driver: AC200 V Input voltage to driver: AC200 V
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
torque ratio vs. rated torque ratio vs. rated torque
[N-m] [%] [%] without
brake
1.0 182 1.0 100
75
051 Peak running range 50 051 Peak running range ;8 with|brake
©.16) Continuous running range ©.16) Continuous running range
0 1000 2000 3000 4000 5000 0 10 20 30 40 0 1000 2000 3000 4000 5000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
* These are subject to change. Contact us when you use these values for your machine design.
* Ratio to the rated torque at ambient temperature of 40 °C is 100 % in case of without oil seal, without brake.

* When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.
torque \ L
Running range (Torque limit setup : 300 %)
Running range (Torque limit setup : 200 %)

Running range (Torque limit setup : 100 %)
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Continuous running range

speed
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Supplement

5. Motor Characteristics (Znaracteristics

MSMD series (200 w)

7-56

MSMD series (200 w)

Without oil seal

With oil seal

MSMDO021 * 1 *
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque

[N-m] [%]

2.0 100

1.04 Peak running range \\ 50

(0.9) S

(0.5) =
0.32) Continuous running range

T T 3600 T T T
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

- MSMDO021 * 1 *
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
. % without
(N-m] %] brake
201 100
80
Peak running range \\ 70 with|brake

1.01 AN 50 7

(0.9) AN

(0.5) =
(0:32) [Gontinuous running range

0 ‘ ‘ N 0 10 20 30 40

1000 2000 3000 4000 5000

speed [r/min] ambient temp. [°C]

MSMD022 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
2.01 100
(1.5) Y o
(1.2) N
1.01 Peak running range 50
(032) Continuous running range —~
T T ‘4500) i T T T
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

- MSMDO022 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

ratio vs. rated torque

% without
%) brake
2.01 100
80
{9 = 70 -
(1.2) = with|brake
1.0 Peak running range 50 —
(032) Continuous running range —~
' ' @500) ! !
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

torque

» When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.

Running range (Torque limit setup : 300 %)
Running range (Torque limit setup : 200 %)

Running range (Torque limit setup : 100 %)

Continuous running range

speed




Supplement

5. Motor Characteristics (Znaracteristics

MSMD series (400 W to 750 W)

MSMD series (400 W to 750 W)

Without oil seal

With oil seal

* MSMDO041 * 1 *

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min]

torque ratio vs. rated torque
[N-m] [%]

4.0 100

< £l

00 Peak running range \‘\\\ 50

(1.9) [ . =5

(0.6) ONMINUOUS running range N
(0.32) 1

T ™ (2800)(3200) ' J y
0 1000 2000 3000 4000 5000 0 10 20 30 40

ambient temp. [°C]

* MSMDO041 * 1 *

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
4.0 100
N 75
Peak running range N
2.0 50
-3 Continuous running range S I
(0.6) g rang N
0.32 |
¢ 0) T " (2800)(3200) ! T
1000 2000 3000 4000 5000 o 10

speed [r/min]

20 30 40
ambient temp. [°C]

+ MSMDO042 * 1 *

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min]

torque ratio vs. rated torque
[N-m] [%]
4.0 100
N 90
Peak running range \\\
2.0 N 50
(1.7) D
1.3
¢ )Cominuousrunning range i
(0.32)
j j (3400)(3800) J y
0 1000 2000 3000 4000 5000 0 10 20 30 40

ambient temp. [°C]

+ MSMDO042 * 1 *

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
4.0 100

Peak running range \\\ &
2.0 N 50
(1.7) D
1.3
¢ )Cominuousrunning range ™
(0.32)

j j (3400)(3800) J y

0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min]

ambient temp. [°C]

+ MSMDO082 * 1 *

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min]

torque ratio vs. rated torque
[N-m] [%]
8.0 100
Peak running range \\
.0 N 50
(3.0)
Continuous running range ™
(0.6
T T (52—0 3600) T T T T
0 1000 2000 3000 4000 5000 0 10 20 30 40

ambient temp. [°C]

+ MSMDO082 * 1 *

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
8.0 100
Peak running range \\
.0 N 50
(3.0)
Continuous running range ™
(0.6}
T T (52—0 3600) T T T T
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min]

ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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Supplement

5. Motor Characteristics (Znaracteristics

MSME series (50 W to 100 W)

7-58

MSME series (50 W to 100 W)

Without oil seal

With oil seal

* MSME5SAZ * 1 *

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min]

torque ratio vs. rated torque
[N'm] [%]
0.51 - 100
©03) Peak running range Ry
0.25 50
0.08) Continuous running range
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

ambient temp. [°C]

* MSME5SAZ * 1 *

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque ithout

. withou
(N-m] %] brake

0.5 100 with brake
©03) Peak running range Y ég
0.25 50 A

Continuous running range

(0.08)

0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min]

ambient temp. [°C]

* MSMESAZ * 1 *

Input voltage to driver: AC200 V

* Continuous torque vs. ambient temp.

speed [r/min]

torque ratio vs. rated torque
[N-m] [%]
0.5 100
©03) Peak running range
0.25 1 504
0.08) Continuous running range
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

ambient temp. [°C]

* MSME5SAZ * 1 *

Input voltage to driver: AC200 V

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque thout

R o withou
(N-m] %] brake

0.5 100 with brake
©3) Peak running range gg
0.25 50 1
(0.08) Continuous running range

0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min]

ambient temp. [°C]

* MSMEO11 * 1 *

Input voltage to driver: AC100 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

speed [r/min]

torque ratio vs. rated torque
[N-m] [%]
1.01 < 100
Peak running range S
(0.56)
0.51 S 50
(0.4)
(©0.16) Continuous running range -
i j (3700)'(4300) ' J y y
O 1000 2000 3000 4000 5000 6000 0 10 20 30 40

ambient temp. [°C]

* MSMEO11 * 1 *

Input voltage to driver: AC100 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque ihout
Nl (% o
1.0 100 with brake
Peak running range ) Y 75
(0.56) 70
0.5 50
(0.4)
(0.16) Continuous running range I
' J (3700)'(4300) " T T
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min]

ambient temp. [°C]

* MSMEO12 * 1 *

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min]

torque ratio vs. rated torque
[N-m] [%]
oo - 100
(0.9) =
Peak running range
0.5 50
©0.16) Continuous running range
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

ambient temp. [°C]

+ MSMEOQ12 * 1 *

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque thout
] [ b
1.0 100 with brake
(0.9) ===
75
Peak running range 70
0.5 50 1
©0.16) Continuous running range
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min]

ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
* Ratio to the rated torque at ambient temperature of 40 °C is 100 % in case of without oil seal, without brake.




5. Motor Characteristics (Znaracteristics

MSME series (200 w)
Without oil seal With oil seal
* MSMEO21 *1 * * MSMEO21 *1 *
Input voltage to driver: AC100 V Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.) (Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
torque ratio vs. rated torque torque ratio vs. rated torque without
[N-m] [%] [N-m] [%] brake
2.0 100 2.0 100 ,/ With brake
E E 80
Peak running range ~oo Peak running range \\\ 70
1.0 1 50 1.0 50
(0.8) S 0.8) Se—=
©.32) (Continuous running rarjge (0.32) Continuous running rarjge
! " (2600)(3100) ' " J y y ) " (2600)‘100) " " " y
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40 O 1000 2000 3000 4000 5000 6000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
- MSME022 * 1 * - MSMEQ022 * 1 *
Input voltage to driver: AC200 V Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.) (Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
torque ratio vs. rated torque torque ratio vs. rated torque without
[N-m] [%] [N-m] [%] brake
2.0 _ 100 2.0/ _ 100 ,/ uith brake
. \\\ . \\\ 80
q.?) Peak running range 2 q_?) Peak running range 2 70
0" 501 0 501
©0.32) Continuous running range — ©0.32) Continuous running range —
: : T . : : : : 0 : :
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40 0 1000 2000 3000 4000 5000 6000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

* When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.
torque . L
Running range (Torque limit setup : 300 %)
Running range (Torque limit setup : 200 %)

Running range (Torque limit setup : 100 %)

Continuous running range

speed
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Supplement

5. Motor Characteristics (Znaracteristics

MSME series (400 W to 750 W)

MSME series (400 W to 750 W)

Without oil seal

With oil seal

+ MSMEO041 * 1 *
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
4.0 100
AN 90

Peak running range \‘\
2.0 s ]
(1.7) B, 50

Continuous running rarjge
(0.32)

! " (2600)(3100) ' ! J y
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

+ MSMEO041 * 1 *
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
4.0 100
’ \ 75

Peak running range || s
2.0 N ]
{.7) T, 50

(Continuous running range
(0.32)

" ™ (2600)(3100) " " J y
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

- MSME042 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

4.0 1 100

Peak running range \\\

.0 e, 50

(1.7)
(0.64) (Continuous running range|

! " (3100)(3600)' ! J y y
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

- MSME042 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
4.0 1 100

. . 75

Peak running range Snel
2.0 —— 50
(1.7) =
(0.64) (Continuous running range|
! " (3100)(3600)' " J y
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

+ MSME082 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
8.0 - 100
Peak running range \\\
4.0(3.4 B 50
(3.0 =
Continuous running range
(0.6)

T ™ (3200)(3600) T
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40
speed [r/min] ambient temp. [°C]

+ MSME082 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
8.0 - 100
Peak running range \\\
4.0(3.4 B 50
(3.0 =
Continuous running range
(0.6)

T " (3200)(3600) T
0 1000 2000 3000 4000 5000 6000 0 10 20 30 40
speed [r/min] ambient temp. [°C]

- MSMEO084 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
8.0 - 100

Peak running range \\
4.0+ N\ 50
@6) >
(1.6)

Continuous running range

T T 500) (3800) T T T T
O 4000 2000 3000 4000 5000 6000 0 10 20 30 40

speed [r/min]

ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.




5. Motor Characteristics (Znaracteristics

Supplement

MSME series (1.0 kW to 2.0 kW)

MSME series (1.0 kW to 2.0 kW)

With oil seal

+ MSME102 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

104 § 100

©60) Peak running range N

& AN 50

(4.0)

Continuous running range ™~

(1.9)

T T (3800)(4200) ' J y y
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

+ MSME104 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

104 § 100

©6.0) Peak running range N

8 AN 50

(4.0)

Continuous running range ™~

(1.9)

" " (3800)(4200) ' J y y
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

+ MSME152 * 1 *
Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

* MSME154 * 1 *
Input voltage to driver: AC400 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque

ratio vs. rated torque

torque

ratio vs. rated torque

speed [r/min]

o without
IN-m] [%] brake
15 100 I
AN 85 with brake
Peak running range \
7.51 . 50
(4.0 AN
Continuous running range .
j j (3200) (3600) ' J y y
0 1000 2000 3000 4000 5000 O 10 20 30 40

ambient temp. [°C]

o without
IN-m] [%] brake
15 100 I
AN 85 with brake
Peak running range \
7.51 . 50 1
(4.0 AN
Continuous running range .
" j (3200)(3600) ' J y y
0 1000 2000 3000 4000 5000 O 10 20 30 40

speed [r/min]

ambient temp. [°C]

+ MSME202 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min]

torque ratio vs. rated torque
: o without
IN-m] %l brake
20 100
85 i
Peak running range S 70 i
\ with Brake
101 50
70 5
Continuous running range ™ N
(2.0)
T T (3300)(3m T T T
0 1000 2000 3000 4000 5000 O 10 20 30 40

ambient temp. [°C]

* MSME204 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
; o without
[N-m] [%] brake
20 100
85 ‘
Peak running range N\ 70 with Brake
101 50
7.0) AN
Continuous running range ™ N
(2.0)
T T (3300)(3m T T T
0 1000 2000 3000 4000 5000 O 10 20 30 40

speed [r/min]

ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

torque

» When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.

Running range (Torque limit setup : 300 %)

Running range (Torque limit setup : 200 %)

Running range (Torque limit setup : 100 %)

Continuous running range

speed

7-61

N

(/2]
c
k]
=
©
3
©
3
=




5- MOtor CharaCteriStiCS ((S:iq-raracteristics
MSME series (3.0 kW to 5.0 kW)

Supplement

MSME series (3.0 kW to 5.0 kW)

With oil seal

- MSME304 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

+ MSME302 * 1 *
Input voltage to driver: AC200 V

* Continuous torque vs. ambient temp.

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.
torque ratio vs. rated torque ithout torque ratio vs. rated torque ithout
IN-m] (%] B [N-m] (%] brake-
30 100 30 100
] 90 | ] 90
R 85 with brake R 85 with brake
Peak running range RN Peak running range RN
15 N 50 151 N 50
(12) < (12) <
(8.0) - (8.0) -
&.7) Continuous running range &.7) Continuous running range
0 ‘ o RoH 0 10 20 30 40 0 TN 0 10 20 30 4o
1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
- MSME404 * 1 *

Input voltage to driver: AC400 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

+ MSME402 * 1 *
Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.
torque ratio vs. rated torque ithout torque ratio vs. rated torque ithout
N e bt | N e oy
40 100 40 100
. 90 N 90
N 85 with brake N 85 with brake
Peak running range . Peak running range .
20 \ 50 20 \ 50
10— = 10— =
Continuous running range AN Continuous running range AN
" (2800)[3100) " J
10 20 30 40 0 1000 2000 3000 4000 5000 O 10 20 30 40
speed [r/min] ambient temp. [°C]

(2800)(3100) T
0 4000 5000 O

0 1000 2000 3001
speed [r/min] ambient temp. [°C]

+ MSME504 * 1 *
Input voltage to driver: AC400 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

+ MSME502 * 1 *
Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.
ratio vs. rated torque

torque ratio vs. rated torque torque
[N-m] [%] [N-m] [%]
50 100 50 100
Peak running range N 70 Peak running range N 70
25 N\ 50 1 25 N\ 50 1
19 (15)
Continuous running range N Continuous running range N
" " (2800)' (3200) " J y " " (2800)' (3200) ' " J y
0 1000 2000 3000 4000 5000 0 10 20 30 40 0 1000 2000 3000 4000 5000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

* When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.

Running range (Torque limit setup : 300 %)
Running range (Torque limit setup : 200 %)

Running range (Torque limit setup : 100 %)

torque

Continuous running range

speed
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5. Motor Characteristics (Znaracteristics

Supplement

MDME series (400 W to 2.0 kW)

MDME series (400 W to 2.0 kw)

With oil seal

* MDMEO044 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
6 100
41  Peak running range N
@5 50
2] \
(1.3) - - =
Continuous running range
' " (2400) (2700) ! y !
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

+ MDMEO064 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N'm] [%]
10 1 100
Peak runni B
51 eak running range “ 501
(45) N
0.9 Continuous running range
' (2100)(2400) ! y '
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

- MDME102 *1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
151 100
101 Peak running range \\
6.0) N 50
d) :
(3-2) ~Confinuous running range

(2200) J y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

- MDME104 *1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
151 100
101 Peak running range \\
©.0) N 50
d) :
(3-2) ~Confinuous running range

(2200) J y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MDME152 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N'm] [%]
204 . 100
Peak running range \‘\
10 y 50
(6.0) :
(*8) Continuous running range

2008 3000 0 10 20 30 40

speed [r/min]

0 1000
ambient temp. [°C]

* MDME154 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
N'm] [%]
201 . 100
Peak running range \‘\
10 y 50
(6.0) >
8) Continuous running range

2008 3000 0 10 20 30 40

speed [r/min]

0 1000
ambient temp. [°C]

- MDME202 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

30 1 100

Peak running range \‘\
15 ~ 50
(1)
(6.4) _ _
Continuous running range
T

(2200) T y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

- MDME204 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

301 100

Peak running range \‘\

15 N 50 1

(11)

6.4)

©4) Continuous running range

T

(2200) T y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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5. Motor Characteristics (Znaracteristics

Supplement

MDME series (3.0 kW to 5.0 kW)

MDME series (3.0 kW to 5.0 kW)

With oil seal

- MDME302 * 1 *
Input voltage to driver: AC200 V

* MDME304 * 1 *

Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

ratio vs. rated torque

+ MDME402 * 1 *
Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque torque
[N'm] [%] [N-m] [%]

501 100 50 100

(28) . RN (28) . RN

25 Peak running range RN 504 25 Peak running range R 501

(20) (20)

©.5) Continuous running range 9.5) Continuous running range

T (2200)(2400) T (2200)(2400) J y
0 1000 2000 3000 0 10 20 30 40 0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
- MDME404 * 1 *

Input voltage to driver: AC400 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient

ratio vs. rated torque

temp.

torque ratio vs. rated torque torque
[N-m] [%] [N-m] [%]

501 . 100 50 N 100

Peak running range ‘\\ Peak running range \‘\
25 AN 50 25 AN 50
19 Continuous running range (19 Continuous running range
" (1900(2100) J y y " (1900](2100) J y y
0 1000 2000 3000 0 10 20 30 40 0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
+ MDMES504 * 1 *

* MDME502 * 1 *
Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)

Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

* Continuous torque vs. ambient temp.
torque ratio vs. rated torque without torque ratio vs. rated torque without
[N-m] [%] brake [N-m] [%] brake
100 ‘ll)vm?( 100 ‘éva(
] N rake \ rake
70 . 90 70 \ 99
N 85 N 85
Peak running range AN Peak running range \\
35 50 35 50|
(20) > (20) >
® Continuous running range \l @ Continuous running range \l
1 1
' (1900)(2100) J y " (1900)(2100) J y
0 1000 2000 3000 O 10 20 30 40 0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]

7-64

* These are subject to change. Contact us when you use these values for your machine design

* When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.

torque

Running range (Torque limit setup : 300 %)
Running range (Torque limit setup : 200 %)
Running range (Torque limit setup : 100 %)

Continuous running range

speed




5. Motor Characteristics (Znaracteristics

Supplement

MDME series (7.5 kW to 15.0 kW)

MDME series (7.5 kW to 15.0 kW)

* MDME752 * 1 *

With oil seal

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* MDME754 * 1 *

Input voltage to driver: AC400 V

* Continuous torque vs. ambient temp.

(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.
torque ratio vs. rated torque torque ratio vs. rated torque
[N-m] [%] [N-m] [%]
(119), (119)
100 K 100 100 K 100
\ 90 N\ 90
Peak runni \ Peak runni \
(GO) eak running range ' (60) 'eak running range ‘\
50 1 \ 50 50 1 \ 50 1
(47.8) ‘\ (47.8) %
Continuous running range Y Continuous running range 1\
(12) - (12) -
0 " (1500)  (2200) (2500) J y 0 " (1500)  (2200) (2500) J y
1000 2000 3000 0 10 20 30 40 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
* MDMEC12 * 1 *

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* MDMEC14 *1 *

Input voltage to driver: AC400 V

(Dotted line represents torque at 10 % less voltage.)
torque * Continuous torque vs. ambient temp. torque * Continuous torque vs. ambient temp.
[N-m] ratio vs. rated torque [N-m] ratio vs. rated torque
(175) . [%] (175) R [%]
150 100 150 100
(130) (130)
Peak running range Peak running range
75 50 75 A 501
(70) (70)
(525)[ - (52.5) [ :
Continuous running range Continuous running range
" (1500)(1700) " J y y " (1500)(1700) " J y y
0 1000 2000 3000 0 10 20 30 40 0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
+ MDMEC52 * 1 *

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* MDMEC54 * 1 *

Input voltage to driver: AC400 V

(Dotted line represents torque at 10 % less voltage.)
torque * Continuous torque vs. ambient temp. torque * Continuous torque vs. ambient temp.
[N-m] ratio vs. rated torque [N-m] ratio vs. rated torque
[%] [%]
(224) (224)
200 \ 100 200 \ 100
\‘ 90 ‘\\ 90
Peak running range Peak running range |
100 \ 50 100 \ 50
(95.5) \ (95.5) \
7 v 7)
&7 Continuous running range b @7 Continuous running range iy
\ \
" (1500)(1700) j J y " (1500)(1700) " J y
0 1000 2000 3000 0 10 20 30 40 0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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Supplement

5. Motor Characteristics (Znaracteristics

MFME series (1.5 kW to 4.5 kW)

7-66

MFME series (1.5 kW to 4.5 kW)

With oil seal

* MFME152 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

* MFME154 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min] ambient temp. [°C]

torque ratio vs. rated torque torque ratio vs. rated torque
[N-m] [%] [N-m] [%]
(21.5), (21.5)

20 1 * 100 20 N 100

(14 (14))

10 Peak running range \\ 50 10 Peak running range \\ 50
(7.16) 5 (7.16) S

(4.8)) - - (4.8) - -

Continuous running range Continuous running range
J '(2200) (2600 J y y J (2200) (2600 J y y
0 1000 2068" **3000 0 10 20 30 40 0 1000 2066 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

+ MFME252 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

* MFME254 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

speed [r/min]

ambient temp. [°C]

speed [r/min]

torque ratio vs. rated torque torque ratio vs. rated torque
[N-m] [%] [N-m] [%]
(30.4) (30.4)
30 100 30 1 100
Peak running range \\ Peak running range \\
15 1 50 15 1 50
(11.9 = - < (11.9 o - N
(5\ ,0Nntinuous running range N\ (5\ 0ontinuous running range \
T 7500 T : T T 7800 T T T
0 1000 "3000 3000 0 10 20 30 40 0 1000 3000 3000 0 10 20 30 40

ambient temp. [°C]

* MFME452 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

* MFME454 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min]

ambient temp. [°C]

speed [r/min]

torque ratio vs. rated torque torque ratio vs. rated torque
[N'm] [%] [N-m] [%]
(54.9) (54.9)

50 100 50 1 100

Peak running range \\\ Peak running range \\\

25 1 50| 25 50
(215) Continuous running range \\ (@1.9) Continuous running range \\

(10)] (10))

T 1800 T T T T 1800 T T T
0 1000 "Boo0  so00 0 10 20 30 40 0 1000 Booo 3000 0 10 20 30 40

ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

* When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.

torque

Running range (Torque limit setup : 300 %)

Running range (Torque limit setup : 200 %)

Running range (Torque limit setup : 100 %)

Continuous running range

speed




5- MOtor CharaCteriStiCS ((S:}]Taracteristics
MGME series (0.9 kW to 3.0 kW)

Supplement

MGME series (0.9 kW to 3.0 kW)

With oil seal
* MGMAO092 * 1 * * MGMAO094 * 1 *
Input voltage to driver: AC200 V Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.) (Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
torque ratio vs. rated torque torque ratio vs. rated torque
[N-m] [%] [N-m] [%]
20 1 o 100 201 - 100
(14) - ! A (14) - A
Peak running range | [\ Peak running range \
10 | N 50 10 1 K 50
(8) (8)
(4.3) ‘ ~ (4.3) ™~
Continuous running range| Continuous running range|
" (1600)(1800) " J y y " (1600)(180 " J y y
0 1000 2000 3000 0 10 20 30 40 0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
* MGMA202 * 1 * * MGMA204 * 1 *
Input voltage to driver: AC200 V Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.) (Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
torque ratio vs. rated torque torque ratio vs. rated torque
[N-m] [%] [N-m] [%]
501 100 50 1 100
©8) Peak running range \\ 8) Peak running range \\
25 1 \\ 50 25 1 \\ 50
(18) —'\‘ 5 (18— \
©8) Continuous running fange ©6) Continuous running range
" (1400)(1600) " J y y " (1400)(1600) " J y y
0 1000 2000 3000 0 10 20 30 40 0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
* MGMA302 * 1 * * MGMA304 * 1 *
Input voltage to driver: AC200 V Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.) (Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
torque ratio vs. rated torque torque ratio vs. rated torque
[N-m] [%] [N-m] [%]
70 ‘\‘ 100 70 ‘\\ 100
Peak running range; ‘\ Peak i \\
“0) unning rang \ 0 running range| y
35 1 \ 50 35 1 \ 50 1
\ \
(20) : (20) :
(14) tContinuous rupning rang‘c.h (14) tGontinuous ru"mingr ng.ﬁ
" (1400)(1600) " J y y " (1400)(1600) " J y y
0 1000 2000 3000 0 10 20 30 40 0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C] speed [r/min] ambient temp. [°C]
* These are subject to change. Contact us when you use these values for your machine design.
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5. Motor Characteristics (Znaracteristics

Supplement

MGME series (4.5 kW to 6.0 kW)

MDME series (4.5 kW to 6.0 kW)

With oil seal

* MGMEA452 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

torque ratio vs. rated torque
[N-m] [%]
(107)
100 5 100
Peak running range | * 5
(70) :
50 . 50|
(43)
(22) - -
Continuous running rahg
(1500)(1700) " J y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* Continuous torque vs. ambient temp.

* MGME454 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
(107)
100 5 100
Peak running range | * 5
(70) N\
50 . 50 |
(43)
T~
(22) - ;
Continuous running rangs
(1500)(1700) " J y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MGME602 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

150 A 100
(143) N
(100) A .

754 Peak running range | | 50+
(57.3) k

(28) f=— r—

Continuous running rang

(1500)(1700)' !
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

- MGMEG604 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N'm] [%]

150 100
(143) 0

(100)

75 1 Peak running range \ 50

(57.3)
5 ~

@8) Continuous running rapgs
(1500)(1700) ! J J T

0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

torque

* When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.

Continuous running range

Running range (Torque limit setup : 300 %)
Running range (Torque limit setup : 200 %)
Running range (Torque limit setup : 100 %)

speed




5. Motor Characteristics (Znaracteristics

Supplement

MHMD series (200 w)

MHMD series (200 w)

Without oil seal

With oil seal

* MHMDO021 * 1 *
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

2.0 100

Peak running range AN

1.0 AN ]

(©.9) N 50

(0.5) — =
(0:32) [Gontinuous running range

(3600) '
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMDO021 * 1 *
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque )
[N-md %] brake "

2.0 100

S

101 Peak running range \\\ 50, with|brake

(0.9) N

05— S
(032) [Gontinuous running range

" " (3600) ' J y
Y 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMDO022 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

2.0 100

(15) ™

(1.2)| _ Peak running range S

1.0 50

—

©32) Continuous running range

@s00) '
0 1000 2000 3000 4000 5000 0 10 20 30 40
speed [r/min] ambient temp. [°C]

» MHMDO022 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
R % without

[(N-m) %] brake

2.0 100

80

(1.5) 70

(1.2)|__Peak running range S .

1.0] 50| with|brake /

(0.32) - . —
Continuous running range
T T

@500) '
0 1000 2000 3000 4000 5000 0 10 20 30 40
speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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Supplement

5. Motor Characteristics (Snaracteristics

MHMD series (400 W to 750 W)

MHME series (400 W to 750 W)

Without oil seal

With oil seal

* MHMDO041 * 1 *
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
4.0 100
N 90
Peak running range \\
2.0 RN 50 -
E;'Z; Continuous running range \J
(0.32) H —
! " (2800)'(3200) ' ' J y
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMDO041 * 1 *
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
4.0 100
N 75
Peak running range .
2.0 50
;;g; Continuous running range \\J
(0.32) H —
" " (2800) (3200) ' J y
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMDO042 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

4.0 100

90
Peak running range \\\

2.0 . 50

(1.7) <

(1.3) I . ~]

Continuous running range

(0.32)

j " (3400) (38b0) ' y
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMDO042 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
4.0 100
R 75

Peak running range NN
2.0 N 50
(1.7) D
(1.3) I . ~]

Continuous running range
(0.32)

" " 3400 (3800) J y

0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMDO082 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
8.0 . 100

Peak running range .
4.0 BN 50
(3.0)

) ) N

Continuous running range
(0.6)
T T 3500) (3600] T T T T
0 1000 2000 3000 4000 5000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHMDO082 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
8.0 - 100
Peak running range N
4.0 BN 50
(3.0)
) . N~
Continuous running range
(0.6)
J " (3200) (3600] ! J y y
0 1000 2000 3000 4000 5000 0 10 2 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

torque

* When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.

Running range (Torque limit setup : 300 %)
Running range (Torque limit setup : 200 %)
Running range (Torque limit setup : 100 %)

Continuous running range

speed




5. Motor Characteristics (Znaracteristics

Supplement

MHME series (1.0 kW to 3.0 kW)

MHME series (1.0 kw to 3.0 kW)

With oil seal

* MHME102 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

torque ratio vs. rated torque
[N-m] [%]
15 100
101 Peak running range \\\
©0) 50 1
24.0 >
3.2) [~ Gonti -
ontinuous running range

(2200) J y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* Continuous torque vs. ambient temp.

* MHME104 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]

15 1 100

101 Peak running range \\\

©0) N 50 -

4.03 >

32)["Continuous running range

(2200) J y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHME152 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

torque ratio vs. rated torque
[N-m] [%]
201 . 100
Peak running range \‘\
10 AN 50
(6.0) -
@8 Continuous running range

(2300) ! ' '
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* Continuous torque vs. ambient temp.

* MHME154 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
20 . 100
Peak running range \‘\
10 AN 50
6.0) -
“8) Continuous running range

(2300) ' y '
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHME202 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

torque ratio vs. rated torque
[N-m] [%]
30 1 100
Peak running range \\\
15 N 50 1
(6.4) - -
Continuous running range

" (2200)
0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C]

* Continuous torque vs. ambient temp.

* MHME204 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
30 1 100
Peak running range \\\
15 N 50 A
(6.4) - -
Continuous running range

' 0 —
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHME302 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

torque ratio vs. rated torque
[N-m] [%]
50 A 100
Peak running range N N
25 1 A 50
(20) <
©5) Continuous running range

(2400)
0 1000 2000 3000 0 10 20 30 40
speed [r/min] ambient temp. [°C]

* Continuous torque vs. ambient temp.

* MHME304 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
50 1 100
Peak running range N N
251 A 50 -
(20) <
©5) Continuous running range

(2400) J y y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.
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Supplement

5. Motor Characteristics (Snaracteristics

MHME series (4.0 kW to 7.5 kW)

7-72

MHME series (4.0 kW to 7.5 kW)

With oil seal

* MHME402 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
50 A 100
Peak running range \\
25 s 50
(18) |— ; =
Continuous running range|

i (19007 (2100)
2000

0 1000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHME404 *1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
50 100
Peak running range \\
25 N 50
(13)|— - =
Continuous running range

3000 0 10 20 30 40
ambient temp. [°C]

T (1900)'(2100)
0 1000 2000
speed [r/min]

* MHME502 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

ratio vs. rated torque

torque without
[N-m] [%] brake
1 N 100
70 . RN
\ 85
Peak running range N\ with brake|
35 50
(20) it
@ Continuous running range \]
|
j (1900)'(2100) ! J y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHME504 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

torque ratio vs. rated torque

without
[N-m] [%] brake
\ 100
70 . 9
N 85 -
Peak running range AN with brake|
35 50
20) S
® Continuous running range \]
|
" (1900)'(2100) ! J y
0 1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* MHME752 * 1 *
Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
(119)
100 1 \ 100
Peak running ra A
(60) eak running range X !
50 1 N 50
(47.8) \
Continuous running range [ N
(12)
—V—r T T T
0 (1500) _ (2200) (2500) 3000 0 0 20 30 40

1000 2000

speed [r/min] ambient temp. [°C]

* MHME754 * 1 *
Input voltage to driver: AC400 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

torque ratio vs. rated torque
[N-m] [%]
(119),
100 N 100
Peak running ra A
60) eak running range \\
50 N\ 50
(47.8) )
Continuous running range ™ N
(12)
0 " (500) _(2200) (2500) ‘ o 4
1000 2000 3000 0 10 20 30 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

torque

* When you lower the torque limit setup (Pr0.13 and 5.22),
running range at high speed might be lowered as well.

Running range (Torque limit setup : 300 %)
Running range (Torque limit setup : 200 %)

Running range (Torque limit setup : 100 %)

Continuous running ran/ge

speed




6. Dimensions
Supplement Driver

[Unit: mm]
40
40 7 (20)_ |, 204
%5 ‘ Mounting bracket 35
P S i .
g § E[ (Option) T %
o @
% =
= = ﬂ
= = © —
= =y
= = o
= =
= = gl
= =l ®
= = i
% = J RS,
: = [ s N
mxfﬂ \Mounting bracket 5.2_1 ‘ ©
| \ 5.2 »J—Lﬁ (Option) »s s
7 130
Rack mount type Base mount type
(Option : ) Standard:
Front-end mounting Back-end mounting
*#1 The height of the safety by-pass plug provided with
connector X3, can be either 14 mm or 24 mm. Mass: 0.8 kg
B-frame
[Unit: mm]

55 55
224) 25
= (224)
7 (20)_ |.20.4
SO 7‘ Mounting bracket a5
& (Option) : s
i S S
— — ! ' T J,i J’il O
| I— | — ]
' ] ) —

o i
Bl =] g3 =
22l Ur aal o
nE] @D o 0] ﬁE ol Ol © <

° L oNe -
© @
= =
= = | o f
o2 [_“ = @ ! ©

& o @]
\ N in bracket 0
Name plate JH?J .5 (Option)g 42'2 H 6
T 130 e

Base mount type
(Standard: )
Back-end mounting

Rack mount type
Option : )
Front-end mounting

O o= =
=1 =

= HHHHAEH 5 M\

*1 The height of the safety by-pass plug provided with
connector X3, can be either 14 mm or 24 mm.

=
ST

Mass: 1.0 kg
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Related page =¥ < P.1-3 “Driver” + P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.2-10 “Driver and List of Applicable Peripheral Equipments”
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6. Dimensions

Driver
C-frame
[Unit: mm]
65 65
40 22.4) 2.5
1«20, (22, | 204
e | Mounting bracket .
’g{ E (Option) %
: | ‘69‘ —1—
R U —— =
en| i B —
E‘:' =
== =
S N JH == N lat = =)
® %Z‘ ame plate | == =
o — ==
% I
%
=
= I:ﬁ,i,
m;7>_1 1 5-2_‘ ‘ ©
! ‘ = 50 7.5
20
40 Base mount type
(Standard: )
Racl§ mount type Back-end mounting
(Optlon : )
Front-end mounting
*1 The height of the safety by-pass plug provided with i
connector X3, can be either 14 mm or 24 mm. Mass: 1.6 kg
D-frame (200 V)
[Unit: mm]
(86) (86)
85
60
10, 40 (22)
2052 ] Mounting bracket i
. g;[ § |~ (Option) T %,
: L «
120"
N =] =
@), =
—
—
- =
8 2470 ) %% Name plate g
A Ee =
. = =
= =
=1 =
= =
h— ] 5]
_14 Mounting bracket s2 || %,
Direction of air flowing 10| |. 70 8.5
from the internal B‘Sase (;no(:mt type
cooling fan Rack mount type tandard: . )
Option : Back-end mounting
Front-end mounting
*#1 The height of the safety by-pass plug provided with
connector X3, can be either 14 mm or 24 mm.
Mass: 1.8 kg

Related page =¥ -+ P.1-3 “Driver” + P.1-23 “Check of the Combination of the Driver and the Motor”

+ P.2-10 “Driver and List of Applicable Peripheral Equipments”
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6. Dimensions
Driver

D-frame (400 V)

[Unit: mm]
(92) (92)
(22.4), 25
(22) 20.4
! Mounting bracket 4 4
D i~ (Option
g / § (Option T AS
L )
=
=
=
=
o
Name plate % =
==
=
——
=
= i
e [
LA ‘ 25\ Mounting bracket(Option) 5.2 L 0
I i ) sz |.ls2 170 75 70
Direction of air flowing ol 40 |
i Base mount type
from trl'_e |nftemal Rack mount type Standard: »
cooling fan Option : ) Back-end mounting)
Front-end mounting
*1 The height of the safety by-pass plug provided with
connector X3, can be either 14 mm or 24 mm. Mass: 1.9 kg

E-frame (200 V)

[Unit: mm]

(86) (86)
85
175 50
425 _ Moynting t_nrac_ket @3.5)
52 |V (deviation from shipping specification)
‘ ‘ g ‘ ‘ Mounting bracket
s i; L W

=

@] - = =

—

=

3 Name plate =

—

—

(18) =

—

=

&Mounting bracket (to shipping specification)
Mounting bracket
25 (deviation from shipping specification)
193

N

Direction of air flowing
from the internal
cooling fan

*1 The height of the safety by-pass plug provided with
connector X3, can be either 14 mm or 24 mm.

e

L
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Mass: 2.7 kg
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6. Dimensions

Driver

E-frame (400 V)

[Unit: mm]

94 94

17.5 50

42.5

P

Direction of air flowing
from the internal

cooling fan

*1 The height of the safety by-pass plug provided with
connector X3, can be either 14 mm or 24 mm.

Mass: 2.7 kg

F-frame (200 V/ 400 V)

) (33.1)_, 25

Mounting bracket

(3.5)

Mounting bracket

: (to shipping specification)

(deviation from shipping specification)

Il

i

I

Name plate

|

e

7W0unting bracket (to shipping specification)

Mounting bracket

25 (deviation from shipping specification)

193

[Unit: mm]
130 130
15 100
& q 52
Il A
; ﬁ Ll
—
f— 0
e ]
u P u
s P I3
3 P 3
uc +) uc
uc +) 12
o @ “ I m
QA
8 &, 83
B2 +) 82
v @ N
=
u P 1
v D v
- (= p... M O
) @ —
® @
T
oy 2 5 sl
Direction of air flowing 65 v
from the internal 13 1%
cooling fan

*1 The height of the safety by-pass plug provided with
connector X3, can be either 14 mm or 24 mm.

Mass: 4.8 kg [200 V]
4.7 kg [400 V]

7-76

214

(@2) |22 25 Mounting bracket —-«(3-5
> (deviation from shipping specification)
g g MOunting bracket (to shipping specifi Il
© 12 Wr
2] = —
= —
241 }] I %@ =
== =
% Name plate %
§§ —
E =

= —

—3
=
=

Wounting bracket (to shipping

Mounting bracl:eJJ

»L& (deviation from shipping specification)

®

y




I 6. Dimensions

Driver

G-frame (200 V/ 400 V)

[Unit: mm]

AV

© 9 ® @

LI

Direction of air flowing
from the internal

cooling fan % ®
233
12 210 L
27 90 90 334
2 % Mounting bracket
52 o 52 & 5.2 25 (deviation from shipping specification)\  —s}+<3:2
ﬁU % ‘ ‘ & r Mounting bracket Handl
J ‘é{ L ‘é{ - (to shipping specification) andle H
! SER
| N N —
. Name plate
Z ® h @
o] PLL T
f is is Mounting bracket
T 5.2 U\:’ 5.2 Gv\v 5.2 | 25 (o shipping specification) Mounting bracket
' 72 90 (deviation from shipping specification)
27 90 90
12 210
®
@ ®
& ® ®
N
*1 The height of the safety by-pass plug provided with J@L_ @

connector X3, can be either 14 mm or 24 mm.

Mass: 13.5 kg
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Related page «<¥| -« P.1-3 “Driver” -+ P.1-23 “Check of the Combination of the Driver and the Motor”
» P.2-10 “Driver and List of Applicable Peripheral Equipments”
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l 6. Dimensions

Driver

H-frame (200 V/ 400 V)

261

i)
ZSu
=l
i
=
Ny
I
1=

200

[Unit: mm]

305

4
i

o>

s I i
Name
plate
o
Q
ol ol
Name
plate
2 M@ T @ DM Q]

P

Direction of air flowing
from the internal
cooling fan

435

=
4

200

7

8T

7.5

*1 The height of the safety by-pass plug provided with
connector X3, can be either 11 mm or 21 mm.

266 4

Mount

0
s

5 1
I N

2

=

@@

o
Y

I
b

Mount

Base mount type

(Back-end mounting)

Mass: 21.0 kg

Related page «<%| -+ P.1-3 “Driver” -« P.1-23 “Check of the Combination of the Driver and the Motor”

» P.2-10 “Driver and List of Applicable Peripheral Equipments”
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6. Dimensions
Supplement Motor

MSMD 50 W to 100 W

Encoder connector

Brake connector
Shaft end spec.

LL LR (D-cut shaft)
. LF LE | Motor connector LW RH
x% //// y K] = y\“/»
§ L
N = !
o ) (_
[s¢]
3V o 3
| [=]
(7) (PN Lie (Key way with center tap shaft)
LW
©
@ LK| _ ’H—M
I &
] L _— I~ - f \ I\ x,f
R - - - —7 % L&) — *%
e
] B / E
« N

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MSMD series (Low inertia)
Motor output 50 W 100 W
Motor model MSMD S5A *® {[]* 01 *%q *
LL Without brake 72 92 .
With brake 102 122
LR 25
S 8
LA 45
LB 30
LC 38
LE 3
LF 6
LH 32 —
LN 26.3 46.5
LZ 3.4
% o Lw 25
% 2 LK 20
ER RH 7.5
LW 14
% = LK 125
22 KW 3h9
23 KH 3 —
a2 RH 6.2
TP M3 depth 6
Mass (kg) W?thout brake 0.32 0.47
With brake 0.53 0.68
Connector specifications Refer to P.2-48 “Specifications of Motor connector”
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Reduce the moment of inertia ratio if high speed response operation is required.

Related page =¥ < P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.7-55 “S-T Characteristics”
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l 6. Dimensions

Motor

MSMD 200 W to 750 W

Encoder connector

Brake connector Shaft end spec.

(D-cut shaft)

- LW RH
Motor connector ~ Ry
e L _ LK I| o% "
[‘—’ |
.
= [T
o A
& (7 §
4-pLZ ] K¢}
~ ™ (Key way with center tap shaft)
©
& LW KW
o LK
[\ <
Y
s = e
ie
I v T

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: ]

MSMD series (Low inertia)
Motor output 200 W 400 W 750 W
Motor model MSMD 02 **1[]* 04 ** 4[] * 08 ** 1[ ] *
LL Without brake 79.5 99 112.2
With brake 116 135.5 149.2
LR 30 35
S 11 14 19
LA 70 90
LB 50 70
LC 60 80
LE 3
LF 6.5 8
LH 43 53
Lz 4.5 6
% o LW 30 35
%_ Q LK 22 25
ER RH 10 12.5 17.5
LW 20 25 25
%—- = LK 18 22.5 22
2 2 KW 4h9 5h9 6h9
23 KH 4 5 6
a RH 8.5 11 15.5
TP M4 depth 8 M5 depth 10
Mass (kg) Without brake 0.82 1.2 2.3
With brake 1.3 1.7 3.1
Connector specifications Refer to P.2-48 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page =¥ -« P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
» P.7-56, 57 “S-T Characteristics”
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I 6. Dimensions

Motor

MSME 50 W to 750 W

Encoder connector —
Motor connector

[ LL o< LR
LT [ m Shaft end spec.
s 13 (Key way with center tap shaft)
pLE1 ) ]:& LFLLE | o LW
[l ‘I%I ¢ . < KW
g 11 %] LK
‘ Y T
LN ~ X
<
m _ -
5 — TR,
| ©
[l I I
[ | T ——
[With brake]
Encoder connector Brake connector
Motor connector
B LL LR
< T LM . Shaft end spec.
s (Key way with center tap shaft)
£ e rk{ :D LF_| LE LW
q H ; ) e KW
f 1 179} LK
‘ © y T —
LN =
R o _ -
L ‘5_' IP
T Y I
T

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MSME series (Low inertia)
Motor output 50 W 100 W 200 W 400 W 750 W
Motor model MSME BA ** 1 * 01 * %9 * 02 * *1 * 04 * *1 * 082 * 1 *
LL Without brake 72 92 79.5 99 112.2 .
With brake 102 122 116 135.5 148.2
LR 25 30 35
S 8 11 14 19
LA 45 70 90
LB 30 50 70
LC 38 60 80
LE 3
LF — 6.5 8
LH 46.6 52.5 61.6 ——
LM Without brake 44.8 64.8 53 72.5 85.7
With brake 74.8 94.8 89.5 109 121.7
LN 23 43 — — —
LT 27.2 26.5
LZ 3.4 4.5 6
LW 14 20 25 25
% = LK 12.5 18 22.5 22
o) 2 KW 3h9 4h9 5h9 6h9
23 KH 3 4 5 6 —
3= RH 6.2 8.5 11 15.5
TP M3 depth 6 M4 depth 8 M5 depth 10
Mass (kg) Without brake 0.31 0.46 0.78 1.2 2.3
With brake 0.51 0.66 1.2 1.6 3.1
Connector specifications Refer to P.2-48 “Specifications of Motor connector”
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Reduce the moment of inertia ratio if high speed response operation is required.

Related page «<%| - P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.7-58 to 60 “S-T Characteristics”
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I 6. Dimensions

Motor

MSME 750 W(400 V), 1.0 kW to 5.0 kW (DesignOrder: 1)

<MSME 750 W(400 V), 1.0 kW to 2.0 kW>
LL

- LR _ ~ e
Motor/Brake | 44 LM D = ~ -
connector 3 Shaft end spec.
Encoder (Key way shaft)
connector LF LE
LA - 4-¢pLZ LW M3 through
] L \0 LK
G 5 B |
o~ £
Y < 8 | — P
E— =T B ==
0 % z
|

<MSME 3.0 kW to 5.0 kW= * All sizes are identical to those of MSME 1.0 kW to 2.0 kW versions except for LF.

T

I

jun]

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MSME series (Low inertia)
Motor output 750 W 1.0 kW 1.5 kW 2.0 kW 3.0 kW 4.0 kW 5.0 kW
Motor model MSME | 084 *1 * 10 % * 1 * 15 % * 1 * 20 % %1 * 30 **1* 40 ** 1 * 50 ** 1 *
LL Without brake 131.5 141 159.5 178.5 190 208 243
With brake 158.5 168 186.5 205.5 215 233 268
LR 55 65
S 19 22 24
LA 115 145
LB 95 110
LC 100 120 130
LD 135 162 165
LE 3 6
LF 10 12
LG 60
LH 101 113 118
LM Without brake 87.5 97 1155 134.5 146 164 199
With brake 114.5 124 142.5 161.5 171 189 224
Lz 9
o LW 45 55
3 X LK 42 41 51
ED KW 6h9 8h9
@ =
2 £ KH 6 7
RH 15.5 18 20
Mass (kg) Without brake 3.1 3.5 4.4 5.3 8.3 11.0 14.0
With brake 41 4.5 5.4 6.3 9.4 12.6 16.0
Connector specifications Refer to P.2-49 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page -<¥| < P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.7-60 to 62 “S-T Characteristics”
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6. Dimensions

Motor

MSME 1.0 kW to 5.0 kW (DesignOrder: C)

<MSME 1.0 kW to 2.0 kW>

LL . LR . e E—
Motor/Brake 46 LM
connector I - Shaft end spec.
Encoder (Key way shaft)
connector 7 J LF LE
2 : ‘ 4-¢pLZ LW M3 through
LK
o o ‘ i \D
- ©
& e T KW
2, B i
=t = o
Y 6_| i
z g = 5 3
Y
<MSME 3.0 kW to 5.0 kW> * All sizes are identical to those of MSME 1.0 kW to 2.0 kW versions except for LF.
LE
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Urit: e
MSME series (Low inertia)
Motor output 1.0 kW 1.5 kW 2.0kw 3.0 kW 4.0 kW 5.0 kW
Motor model MSME| 10**C* 15**C* 20**C* 30*%*C* 40%*C* 50 * * C *
LL Without brake 143 161.5 180.5 192 210 245 L
With brake 170 188.5 207.5 217 235 270
LR 55 65
S 19 22 24
LA 115 145
LB 95 110
LC 100 120 130
LD 135 162 165
LE 3 6
LF 10 12 —
LG 84
LH 101 113 118
LM Without brake 97 115.5 134.5 146 164 199
With brake 124 142.5 161.5 171 189 224
LZ 9
o LW 45 55
3 LK 42 41 51
Q<
3 = KW 6h9 8h9
2 < KH 6 7
RH 15.5 18 20 7
Mass (kg) Without brake 3.5 4.4 5.3 8.3 11.0 14.0
& [ With brake 45 5.4 6.3 9.4 12.6 16.0
Connector specifications Refer to P.2-49 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page % - P.1-21 “Check of the Model” * P.1-23 “Check of the Combination of the Driver and the Motor”
* P.7-61, 62 “S-T Characteristics”

7-83
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l 6. Dimensions

Motor

MDME 400 W to 5.0 kW (DesignOrder: 1)

Encoder connector
Motor/Brake connector

LL LR LJLC
44 ] LM 7
) Shaft end spec.
A (Key way shaft)
! LF| LE
‘ 4oLz LW M3 through
] i 5 LT LK
y _ , ’ﬁl‘ % Y SRR T
= 7 i
i g A i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. T—
MDME series (Middle inertia)
Motor output 400 W 600 W 1.0 kW 1.5 kW 2.0 kW 3.0 kW 4.0 kW 5.0 kW
Motor model MDME | 044 #1* | 064 *1* | 10**1* | {5** 1% | DO**q* | O**q1* | 40**1* | 5O**1*
Without brake 131.5 141 138 155.5 173 208 177 196
H With brake 158.5 168 163 180.5 198 233 202 221
LR 55 65 70
S 19 22 24 35
LA 115 145 200
LB 95 110 114.3
LC 100 130 176
LD 135 165 233
LE 3 6 3.2
LF 10 12 18
LG 60
LH 101 116 118 140
LM Without brake 87.5 97 94 111.5 129 164 133 152
With brake 114.5 124 119 136.5 155 189 158 177
LZ 9 13.5
LW 45 55
(‘g: = LK 42 41 51 50
3 = KW 6h9 8h9 10h9
S KH 6 7 8
RH 15.5 18 20 30
Without brake 3.1 3.5 5.2 6.7 8.0 11.0 15.5 18.6
Mass (kg) -
With brake 41 4.5 6.7 8.2 9.5 12.6 18.7 21.8
Connector specifications Refer to P.2-49 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page =¥ -« P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
» P.7-63, 64 “S-T Characteristics”
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6. Dimensions
I Motor
MDME 400 W to 5.0 kW (DesignOrder: C)
Encoder connector
/ Motor/Brake connector
B LL _ LR _ 3 fLe R
46 ] LM
ﬁ(ﬁk ‘ Shaft end spec.
J_‘_H (Key way shaft)
! LF| LE |
L J ‘ - T |. iﬂ LW M3 through
o ‘ﬁ ! Jlt - - L[ LK " —
_ _ _ _ 4* :' § ] T
=S
i
! : -
MDME152*C*M and MDME102*C*M has the same dimensions but a bit different design.
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Uit ] L
MDME series (Middle inertia)
Motor output 1.0 kW 1.5 kW 2.0 kW 3.0 kW 4.0 kW 5.0 kW
Motor model MDME| 10**C* 15** C* 20**C* 30%*C* 40%*C* 50 * * C *
Without brake 140 157.5 175 210 179 198
H With brake 165 182.5 200 235 204 223
LR 55 65 70
S 22 35 [ -
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84 L
LH 116 118 140
LM Without brake 94 111.5 129 164 133 152
With brake 119 136.5 155 189 158 177
LZ 9 13.5
LW 45 55
% = LK 41 51 50
3 = KW 8h9 10h9
5 KH 7 8 SN
RH 18 20 30
Without brake 5.2 6.7 8.0 11.0 15.5 18.6
Mass (kg) -
With brake 6.7 8.2 9.5 12.6 18.7 21.8
Connector specifications Refer to P.2-49 “Specifications of Motor connector”
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Reduce the moment of inertia ratio if high speed response operation is required.

Related page % - P.1-21 “Check of the Model” * P.1-23 “Check of the Combination of the Driver and the Motor”
» P.7-63, 64 “S-T Characteristics”
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l 6. Dimensions

Motor

MDME 7.5 kW to 15.0 kW

<MDME 7.5 KW>  Motor connector
Brake connector

LR
Encoder
connector
|Eye bolt __ Shaft end spec.
(Thread 10) (Key way shaft)
LE
© LLV}\<I M4 through
[}
S
(0] . E - KW
| N~ ——— h
e 2 ) —— D
] | =
d =
<MDME 11.0 kW, 15.0 kW>
LL LR
44 | LM
Eye bolt Shaft end spec.
(Thread 10) (Key way shaft)
4 LF| LE W
T LK M5 through
H © 3
= KW
GI r 3 = R B
) = ——==
H _ - - | _ m - -
g I$3
0 T
2 sy
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Urit: ]
MDME series (Middle inertia)
Motor output 7.5 kW 11.0 kW 15.0 kW
Motor model MDME 75% %1 * C1 **q* CH**1*
LL Without brake 312 316 348
With brake 337 364 432
LR 113 116
S 42 55
LA 200 235
LB 114.3 200
LC 176 220
LD 233 268
LE 3.2 4
LF 24 32
LG 60
LH 184 205
LM Without brake 268 272 340
With brake 293 320 388
Lz 13.5
o LW 96 98
3= LK 90 90
Q<
3 = KW 12h9 16h9
gg KH 8 10
(7]
RH 37 49 b
Mass (kg) Without brake 36.4 52.7 70.2
& [ with brake 404 58.9 76.3
Connector specifications Refer to P.2-49 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page =¥ -« P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.7-65 “S-T Characteristics”
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6. Dimensions
Motor
Encoder connector
Motor/Brake connector
- LL / LR e
44 /) Shaft end spec.
(Key way shaft)
LF| LE
ot 4-¢LZ
: LW M3 through
1 © T 24 12 LK I
y n T KW
0] e 4
= % — =
, - m - , . )
- s > 4 z
[F {E o
d i Y o) )
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. [Unit: m]
MFME series (Middle inertia)
Motor output 1.5 kW 2.5 kW 4.5 kW
Motor model MFME 15 %% 1 * 25 * % 1 * 45 * * { *
LL Without brake 142 136 156
With brake 167 169 189
LR 65 70
S 35
LA 200 235
LB 114.3 200
LC 176 220
LD 233 266
LE 3.2 4
LF 18 16
LG 60
LH 140 162
LM Without brake 98 91 111
With brake 123 124 144
Lz 176
LW 55
Sx LK 50
22
3 = KW 10h9
s& KH 8
(2]
RH 30
Without brake 9.5 131 18.2
Mass (kg) -
With brake 12.5 17.2 23.1
Connector specifications Refer to P.2-49 “Specifications of Motor connector”
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Reduce the moment of inertia ratio if high speed response operation is required.

Related page =¥ < P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.7-66 “S-T Characteristics”
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l 6. Dimensions

Motor

MGME 900 W to 3.0 kW (DesignOrder: 1)

Encoder connector

Motor/Brake connector

LL LR _
44 /m
i IT‘F LE
\
| ‘E’ |
1 ©
9 S g ~
e N _ _ 7,4| [
\
EeVe=] ©
ﬂ,

[ILC

MGME092*C*M has the same dimensions but a bit different design.

Shaft end spec.

(Key way shaft)
LW M3 through
H LK
; KW

— AF — §
L 7D

T

[any

[Unit: mm]

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

MGME series (Middle inertia)

Motor output 900 W 2.0 kW 3.0 kW
Motor model MGME 09 * *1 * 20 ** 1 * 30 ** 1 *
Without brake 155.5 163.5 209.5
H With brake 180.5 188.5 234.5
LR 70 80
S 22 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 60
LH 116 140
LM Without brake 111.5 119.5 165.5
With brake 136.5 144.5 190.5
Lz 9 135
Lw 45 55
% = LK 41 50
3 = KW 8h9 10h9
5 KH 7 8
RH 18 30
Without brake 6.7 14.0 20.0
Mass (kg) -
With brake 8.2 17.5 23.5

Connector specifications

Refer to P.2-49 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page =¥ -« P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.7-67 “S-T Characteristics”
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I 6. Dimensions

Motor

MGME 900 W to 3.0 kW (DesignOrder: C)

Encoder connector

Motor/Brake connector

‘ LL/ ., LR ~ rLc .
46 /LM _
I : Shaft end spec.
i ITF ‘LE (Key way shaft)
E J : i T LIY:I( M3 throu:
© T — of 1 1 7
3 %) ——=
&
N~
o | =1
-
=

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MGME series (Middle inertia)
Motor output 900 W 2.0 kW 3.0 kW
Motor model MGME 09 **C* 20**C* 30%*C*
Without brake 157.5 165.5 211.5
H With brake 182.5 190.5 236.5
LR 70 80
S 22 35 -
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84 L
LH 116 140
Without brake 111.5 119.5 165.5
M With brake 136.5 144.5 190.5
LZ 9 13.5
Lw 45 55
% x LK 41 50
3 = KW 8h9 10h9
5 KH 7 8 S
RH 18 30
Without brake 6.7 14.0 20.0
Mass (kg) -
With brake 8.2 17.5 23.5
Connector specifications Refer to P.2-49 “Specifications of Motor connector”
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Reduce the moment of inertia ratio if high speed response operation is required.

Related page % - P.1-21 “Check of the Model” * P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.7-67 “S-T Characteristics”
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l 6. Dimensions

Motor

MGME 4.5 kW, 6.0 kW

<MGME 4.5 kW>

Motor/Brake connector

Encoder / LL LR
LM
connector | 44 / Eye bolt Shaft end spec.
(Thread 10) (Key way shaft)
:L\ LF| LE W
©
\L 2 LK M4 through
& KW
Ny == A
s 1 10
©
q] ] E
dl H
<MGME 6.0 kW> otor connector
Brake connector
LR
Encoder
connector Eye bolt Shaft end spec.
(Thread 10) (Key way shaft)
LE w
g LK M4 through
[}
[ ©
q | . —
_ . B . § | I
©
L1l |
] =
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: mm]
MGME series (Middle inertia)
Motor output 4.5 kW 6.0 kW
Motor model MGME AllS) K3 q] & B0 **q *
LL Without brake 266 312
With brake 291 337
LR 113
S 42
LA 200
LB 114.3
LC 176
LD 233
LE 3.2
LF 24
LG 60
LH 140 184
LM Without brake 222 268
With brake 247 293
LZ 13.5
o LW 96
3 LK 90
o<
3 = KW 12h9
g KH 8
@ RH 373
Mass (kg) Without brake 29.4 36.4
&) [With brake 33.0 40.4
Connector specifications Refer to P.2-49 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page =¥ -« P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
+ P.7-68 “S-T Characteristics”
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I 6. Dimensions

Motor

MHMD 200 W to 750 W

Encoder connector Shaft end spec
Brake connector ~Motor connector (D-cut shaft)
LL LR LW = =FH
LF . | LE LK I % “‘
\\& |
ol = "t
\\\\ —— 4
RiAU) @) | J
o ‘ o
& =& LiLc (Key way with center tap shaft)
2
(7]
5|

LH

/7:

T8

¢LBh7

ol 5.

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MHMD series (High inertia)
Motor output 200 W 400 W 750 W
Motor model MHMD 02 **1* 04 * %1 * 08 **1 *
LL Without brake 99 118.5 164.2
With brake 135.5 155 127.2
LR 30 35
S 11 14 19
LA 70 90+0.2
LB 50 70
LC 60 80
LE 3
LF 6.5 8
LH 43 53
LZ 4.5 6
D LW 30 35
3 % LK 22 25
/.
~ RH 10 12.5 17.5
LW 20 25 25
% = LK 18 22.5 22
c] 2 KW 4h9 5h9 6h9
2z KH 4 5 6
a RH 8.5 11 15.5
TP M4 depth 8 M5 depth 10
Mass (kg) Without brake 0.96 1.4 2.5
With brake 1.4 1.8 3.3
Connector specifications Refer to P.2-48 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page -<¥| < P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
» P.7-69, 70 “S-T Characteristics”

7-91
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6. Dimensions

Motor

MHME 1.0 kW to 7.5 kW (DesignOrder: 1)

<MHME 1.0 kW to 5.0 kW>

Motor/Brake connector

LL / LR e
Encoder 44 LM
connector Shaft end spec.
—_— —— (Key way shaft)
LF|, LE 4oLz
T VT LW MS3 through
! S LK
© 2 - z KW
S 3 = < o
1 ~ B N v & -
lvya
® I
| 7 x
<MHME 7.5 kW> Motor connector
LL LR
(e
A4, / LM 435435
Shaft end spec.
Encoder ‘ (Key way shaft)
connector ‘
LE w
;_g; T 4-0LZ LK M4 through
= Q >\ KW
C’)I ¢ ] G| T
4 : == R
_ _ _ _ 4 - m _ J |
i \S ” IS
] | > : =
i k Nl
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. p—
MHME series (High inertia)
Motor output 1.0 kW 1.5 kW 2.0 kW 3.0 kW 4.0 kW 5.0 kW 7.5 kW
Motor model MHME | 10 **1 * 15 % %1 * 20 % %1 * 30 **1* 40 ** 1 * 50 ** 1 * BEe®
LL Without brake 173 190.5 177 196 209.5 238.5 357
With brake 198 215.5 202 221 234.5 263.5 382
LR 70 80 113
S 22 35 42
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18 24
LG 60
LH 116 140 184
LM Without brake 129 146.5 133 152 165.5 194.5 313
With brake 154 171.5 158 177 190.5 219.5 338
LZ 9 13.5
a LW 45 55 96
g' 2 LK 41 50 90
2 < KW 8h9 10h9 12h9
g8 KH 7 8
® RH 18 30 373
Without brake 6.7 8.6 12.2 16.0 18.6 23.0 42.3
Mass (kg) -
With brake 8.1 10.1 15.5 19.2 21.8 26.2 46.2
Connector specifications Refer to P.2-49 “Specifications of Motor connector”

Reduce the moment of inertia ratio if high speed response operation is required.

Related page =¥ -« P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
» P.7-71, 72 “S-T Characteristics”
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6. Dimensions
Motor
MHME 1.0 kW to 5.0 kW (DesignOrder: C)
Encoder connector
Motor/Brake connector
LL LR [Lc
46 [ m
Shaft end spec.
| LF| LE (Key way shaft)
I ‘ LW M3 through p—
(O] [ i bl. LK
- % —— z KW
9 ‘ x
| =11 = C
-
|
I
L8 o
E, ~ — -
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Uit ] a4
MHME series (High inertia)
Motor output 1.0 kW 1.5 kW 2.0 kW 3.0 kW 4.0 kW 5.0 kW
Motor model MHME| 10**C* 15 % * G * 20**C* 30%**C* 40 % * G * 50 * * C *
LL Without brake 175 192.5 179 198 211.5 240.5
With brake 200 217.5 204 223 236.5 265.5
LR 70 80
S 22 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84
LH 116 140
LM Without brake 129 146.5 133 152 165.5 194.5
With brake 154 171.5 158 177 190.5 219.5
LZ 9 13.5
LW 45 55
[oR
ERPN LK 41 50
22
3 = KW 8h9 10h9
5 KH 7 8 L
RH 18 30
Without brake 6.7 8.6 12.2 16.0 18.6 23.0
Mass (kg) -
With brake 8.1 10.1 15.5 19.2 21.8 26.2
Connector specifications Refer to P.2-49 “Specifications of Motor connector”

(/2]
c
S
i
©
3
°
E ]
ES

Reduce the moment of inertia ratio if high speed response operation is required.

Related page -<¥| < P.1-21 “Check of the Model” « P.1-23 “Check of the Combination of the Driver and the Motor”
« P.7-71, 72 “S-T Characteristics”
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Supplement

7. Options

Noise Filter

When you install one noise filter at the power supply for multi-axes application, contact to
a manufacture of the noise filter. If noise margin is required, connect 2 filters in series to
emphasize effectiveness.

+ Options
. Voltage :
Option . Manufacturer's Applicable
part No. SP?::fé?,ia‘fgns part No. driver (frame) T
Single phase .
DVOP4170 100 V, 200 V SUP-EK5-ER-6 A and B-frame | Okaya Electric Ind.
100.0 £2.0 Terminal cover
70 88.0 5.0 (transparent)
. 75.0 : 53.1+1.0 ircuit di
N Circuit diagram ouT
= © f @ L ®
O O
20 |& Labet D=l (s RitG L
Slole = x| AANS Cx|
B N B R TEEEL 3|8 m,‘i S o — }L — T
& G 22 ® . T .
@? P @
2-04.5x6.75 2-045 6—Ma _J 08
(130 [Unit: mm]
Option . e\c,:(i)flit:;tieons Manufacturer's Applicable Manufacturer
part No. pf . part No. driver (frame)
3-phase 200 V A and B-frame
DVOPM20042 Single phase 3SUP-HU10-ER-6
100V, 200 V C-frame )
3-phase 200 V Okaya Electric Ind.
DV0OP4220 Single/3-phase 200 V | 3SUP-HU30-ER-6 D-frame
DVOPM20043 3-phase 200 V 3SUP-HU50-ER-6 E-frame
[DVOPM20042, DVOP4220] [DVOPM20043]
H
) é ) Earth terminal
l c l o M4
S TR
cEe) czes] I
I of | | — el
’-;5 =
o) 0000000000000 [e]oe Screw for cover
M5
-ﬂ.-l L.gm
o o OOOO00OOEOOaIOonny &5 & |~ Cover
\Body
o o
Circuit diagram
[Size] [Unit: mm]
A|B|C|D|E|F|G]|H
DVOPM20042| 115 | 105 | 95 | 70 [ 43 | 10 | 52 |5.5
DVOP4220 |145|135|125|70 |50 | 10|52 |55
DVOPM20043| 165 | 136 | 165 | 90 | 80 | 40 | 54 |5.5

For single phase application, use 2 terminals among 3 terminals,

leaving the remaining terminal unconnected.

T.ov1

Related page -

7-94

» P.2-2 “Conformance to international standards”
» P.2-10 “Driver and List of Applicable Peripheral Equipments”



7. Options

Noise Filter

. Voltage :
Option A Manufacturer's Applicable
part No. sp;e:rlfgl:‘ia‘:::ns part No. driver (frame) AR EEITE
DVOP3410 3-phase 200 V 3SUP-HL50-ER-6B F-frame Okaya Electric Ind.
28;57:3.0 Circuit diagram
2-05.5x7 255+1.0 2-05.5 N out
150 N 240 / S
@ Lo L ®
6-6M oo o e o ®
. Label =S ® — e ®
27 000 17 T 00
,,,,,,,,,,,,,,,,,,,,,,,, B
[Unit: mm]
* Recommended components
Voltage . . .
Part No. specifications Curren‘t\ atne Appllt;able Ll Manufacturer
for driver (A) (irame)
RTHN-5010 Single phase 10 A, B, C-frame
RTHN-5030 100V, 200 V 30 D-frame TDK-Lambda Corp.
RTHN-5050 3-phase 200 V 50 E, F-frame

[RTHN-5010]

210+2

1951

9512
781
4.5+1
v

MARKING

[RTHN-5030]

2402

2251

I
I

101

I

18.\?51"&;7:1

o
E
£

50+2

=1

[Unit: mm]

[RTHN-5050]

3002

2801

MARKING

10542
85+1

MARKING

[T

E 18.5+1 18.5+1
& T

55:2 |

=1

[Unit: mm]

12.5+1

.
\F@H\@

2121211

=

=
>
&

o
o

s

12812
10241
5.5+1
=1 b

Remarks -

check for load condition).
+ For detailed specification of the filter, contact the manufacturer.

68:

[Unit: mm]

« Select a noise filter of capacity that exceeds the capacity of the power source (also

Use options correctly after reading operation manuals of the options to better un-
derstand the precautions.
Take care not to apply excessive stress to each optional part.
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7. Options

Noise Filter

Voltage . . .
part No. specifications Curre?li)ratmg Appll((;ra: I:fet):lrlver Manufacturer
for driver
FS5559-60-34 60 G-frame
3-phase 200 V
FS5559-80-34 80 H-frame
FN258L-16-07 16 D, E-frame
Schaffner
FN258L-30-07 30 F-frame
3-phase 400 V
FN258-42-07 42
G, H-frame
FN258-42-33 42
[FS5559-60-34, FS5559-80-34]
C
[Unit: mm]
d=[=]p
) D ‘
3 I
i — T — N i T e 0
g = = = =2 A[B|]cC]|D
%Et = = I o @J@ FS5559-60-34 | 410 | 170 | 370 | 388
= | c L. . FS5559-80-34 | 460 | 180 | 420 | 438
Circuit diagram
L1 L L o L1
@) @) —
L2 -_ -_ -2
LBog [ 21. { 1 2.1. - L3
T ::ﬁ]::m .r[I]::ﬁ]::[JIE:E 'L== =
PEo— t‘:-
s e
LINE LOAD
[FN258L-16-07] [FN258L-30-07]
275 300°10 305 40010
BT‘ @ @ @ 9 @ @
’ — C —— |
8| Aslo o Litze AWG14 % 3 £ %
% Litze AWG10 %
‘ 290 ‘ 55 \ 320 ®
: Se ® g G 5 ?E —
8[% - — COEEEa. =
‘ a8 [Unit: mm] ‘ | 3% [Unit: mm]
[ | 344.5
Circuit diagram Circuit diagram
3x1,5 MOhm 3x1,5 MOhm
3x2 mH 3x1mH  3x2,2 uF(X2) 3x1,35 mH 3x0,65 mH  3x2,2 F(X2)SH
L1 — — L1 L3 — L L3
O O O O
L2 - . L2' L2 . . L2'
EB.LJ. g.r.j. 3.”. 5 § Zu .Lj. g.r.j. Q.LH. o g
-ls-x_z-,gju;(xz) m %g;nmz) %(XZ)SH MSH [YJJ_Q__IF_EJ;F(YZ)SH
Ec%é. E E@J_ E
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7. Options
Noise Filter

[FN258-42-07] [FN258-42-33]

300 500+10 300
a | s=gl" ;] )| G —
-4 ® 4 = ®

} © } :l ) } '} }:l ® 8
314 | ! 70 314 | 70
‘.,1 = ) 329 ‘ .
329 ol [Unit: mm] [Unit: mm]

350

Circuit diagram

L L L L1
O O
L2 L L L2
N R - A N = DR
- [ S R i A [ S R . R
5 T gz ;
LINE LOAD

+ Select a noise filter of capacity that exceeds the capacity of the power source (also
check for load condition).
+ For detailed specification of the filter, contact the manufacturer.
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Use options correctly after reading operation manuals of the options to better un-
derstand the precautions.
Take care not to apply excessive stress to each optional part.
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7. Options

Supplement Surge Absorber
Provide a surge absorber for the primary side of noise filter.
. Voltage !
Option specifications Manufacturer's Manufacturer
part No. Gl part No.
DVOP1450 3-phase 200 V R-A-V-781BXZ-4
Okaya Electric Ind.
DVOPM20050 3-phase 400 V R-A-V-801BXZ-4
E b [Unit: mm]
$4.2+0.2 - Circuit diagram
= v
- (1) 1) © &)
a I N
&
HUH D — H UL-1015 AWG16
1 & [,
th2d - S
+ [Te}
Q <
411 !
. Voltage !
Option specifications Manufacturer's Manufacturer
part No. for driver part No.
Single phase AL . ;
DVOP4190 100 V. 200 V R-A-V-781BWZ-4 Okaya Electric Ind.
©os0n E E [Unit: mm]
$4.220. il Circuit diagram
= v
[eJoNe)

28.5+1
+—o0
——O
—o0

il
i

2 =

- D UL-1015 AWG16

[

200 #°

4.5+0.5

28+1

—

411

Take off the surge absorber when you execute a dielectric test to the machine or equip-
ment, or it may damage the surge absorber.

Related page -<¥| - P.2-2 “Conformance to international standards”

» P.2-10 “Driver and List of Applicable Peripheral Equipments”
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7. Options

Supplement Noise Filter for Signal Lines

Install noise filters for signal lines to all cables (power cable, motor cable, encoder cable
and interface cable)

* Options
<24 V Power cable, Motor cable, Encoder cable, Interface cable, USB cable>
Option part No. Manufacturer's part No. Manufacturer
DVOP1460 ZCAT3035-1330 TDK Corp.
391 To connect the noise filter to

[‘—’3‘&1 Mass: 62.8 g the connector XB connection
cable, adjust the sheath length —

at the tip of the cable, as

required.
E [Unit: mm]
* Recommended components
<Power cable>
Part No. Applicable driver (frame) Manufacturer L
RJ8035 E-frame 200 V, F-frame 200 V
KK-CORP.CO.JP

RJ8095 G-frame, H-frame

7
_/
~ <

1 ——
A
B
. i H‘ } B I
rrrrrrrr — [$)
i — ]
F
E
Manufacturer's | Current | 100kHz Dimension [Unit: mm]
part No. value (uH) A B © D1 D2 |Core thikness| E F
RJ8035 35A 9.9+3 170 150 23 80 53 24 R3.5 7 —
RJ8095 95A 7.9+£3 200 180 34 130 107 35 R3.5 7

<Motor cable>
Part No. Applicable driver (frame) Manufacturer

T400-61D G-frame, H-frame MICROMETALS

[Unit: mm]
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Fix the signal line noise filter in place to eliminate excessive stress to the cables.
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7. Options

Supplement Junction Cable for Encoder
Compatible
kR
Part No. | MFECAO * * OEAM motor output MSMD 50 W to 750 W, MHMD 200 W to 750 W
Specifications | For 20-bit incremental encoder (Without battery box)
[Unit: mm] Title Part No. Manufacturer | [L(m) Part No.
Connector 3 |MFECAO030EAM
| L _ . B
- (Driver side) | 322000100 K | Sumiomo S *| [ 5| MFECA000EAM
_ ) R — Shell kit | 3E306-3200-008 a 10 |MFECAO100EAM
g IRe = ===l - "3 | Connector [ /)60 20 |MFECAO200EAM
o= | w i~ =2 | (Motorside) | 71T Tyco Electronics
; Connector pin 170365-1 1 Old model number:
Cable 0.20 mm?®x3P Oki Electric 55100-0670
(6-wire type) | Cable Co., Lid. (Japan Molex Inc.)
Compatible MSMD 50 W to 750 W, MHMD 200 W to 750 W
Part No. * ok
artNo.| MFECA0* * OEAE motor output | MSMJ 200 W to 750 W, MHMJ 200 W to 750 W
Specifications | For 17-bit absolute encoder (With battery box)
L
10 300 [Unit: mm]
£ Mer "2
=== =)
Title Part No. Manufacturer L (m) Part No.
_Connector (Driverside) | SE206-0100KV__ Sumitomo 3M 3 MFECAQO30EAE
Shell kit 3E306-3200-008 (or equivalent) 5 MFECAO050EAE
_Connector (Motor side) | 1721611 Tveo Electronics 10| MFECAO100EAE
Connector pin 170365-1 y 20 MFECAO0200EAE
Cable 0.20 mm?2x4P (8-wire) Oki Electric Cable Co., Ltd.
Compatible MSMD 50 W to 750 W, MHMD 200 W to 750 W
Part No. * &
artNo.| MFECAO ** 0EAD motor output | MSMJ 200 Wto 750 W, MHMJ 200 W to 750 W
Specifications | For 17-bit incremental encoder (Without battery box)
[Unit: mm] Title Part No. Manufacturer | [L(m) Part No.
Connector 3 |MFECAO0030EAD
L _ .
. (Driver side) | SE206-0100KV | Sumitomo 3M | ™2 eE cA0050EAD
b2 N - tEarr LR B b (or equivalent)
— — € Ry Shell kit |3E306-3200-008 10 |MFECA0100EAD
2 il *Eﬂ:b_gu ¢ LMEEEH Conneqtor 172161-1 . 20 |MFECAO0200EAD
== (Motorside) | "~ " © Tyco Electronics
@109, ] 1@ Connector pin|  170365-1
0.20 mm?2x3P Oki Electric
Cable (6-wire) | Cable Co., Ltd.
MFECAQOQ * * QMJD (Highly bendable type, Direction of motor shaft)
- — MSME
e MFECAQ * * OMKD (Highly bendable type, Opposite direction of motor shaft) Compatible 50 W to
| MFECAOQ **QTJD (Standard bendable type, Direction of motor shaft) motor output 750 W (200 V
MFECAQO * * OTKD (Standard bendable type, Opposite direction of motor shaft) ( )
Specifications | For 20-bit incremental encoder (Without battery box) * Also for 17-bit version.
L = Title Part No. Manufacturer | |[L(m)| Part No. (ex.)
g —w~s—1= | Connector i _ . 3 |MFECA0030MJD
T —— 5[] (iverside) | SE20DTO0KY Sumtomo M | [ 5_[MFECAQ050MJD
] L NI = Shell kit 3E306-3200-008 q 10 |MFECA0100MJD
_Connector | JN6FRO7SM1 | Japan Aviation 20 |MFECA0200MJD
77\ Identification label - [Unit: mm] | Connector pin LYL(\)I_VCC;;A:_L?OO Electronics Ind. 1 Old model number-
> 4 >4 x4P, o 55100-0670
Direction of | Opposite direction of ([ Cable Hitachi Cable, Ltd.
motorsnatt |2 moerenat o (EE) AWG22x2P (Japan Molex Inc.)
> >

(=TI Option cable does not conform to IP65 and IP67.
Related page -<%| - P.1-29 “Junction cable for motor” + P.2-48 “Specifications of Motor connector”
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7. Options

Junction Cable for Encoder

MFECAO * * OMJE
(Highly bendable type, Direction of motor shaft)
MFE_CAO ** OMKE o MSME
Part No (Highly bendable type, Opposite direction of motor shaft) Compatible 50 W 10 750 W
| MFECAO * * 0TJE motor output
(Standard bendable type, Direction of motor shaft) (200V)
MFECAO * * 0TKE
(Standard bendable type, Opposite direction of motor shaft)
Specifications | For 17-bit absolute encoder (With battery box)
[Unit: mm]
L
Direction of 110 300
motor shaft o o
g@ 3 S =
o drection of I ——— e
Opposite direction of ! | &3 j

motor shaft

=l

" Identification label

Connector pin

LY10-C1-A1-10000

Japan Aviation
Electronics Ind.

Cable

AWG24 x4P, AWG22x2P

Hitachi Cable, Ltd.

*1 Old model number: 55100-0670 (Japan Molex Inc.)

Title Part No. Manufacturer L (m) Part No.
Connector (Driver side) 3E206-0100 KV 3 MFECAO0030MJE
--------------------------------------------------------- Sumitomo 3M ™
Shell kit 3E306-3200-008 5 MFECAO0050MJE
Connector ZMR-02 10 MFECAO0100MJE
----------------- J.S.T Mfg. Co., Ltd.
Connector pin SMM-003T-P0.5 20 MFECA0200MJE
Connector JN6FRO7SM1

*1 Old model number: 55100-0670 (Japan Molex Inc.)

(o= ITI (LT  Option cable does not conform to IP65 and IP67.
Related page -<%| - P.1-29 “Junction cable for motor” + P.2-48 “Specifications of Motor connector”

7-101

Compatible 400 W (400 V), 600 W (400 V), 750 W (400 V),
k%
Part No. | MFECAO * * 0ETD motor output 0.9 KW to 15.0 kW
Specifications | For 20-bit incremental encoder (Without battery box), Design order: 1
[Unit: mm]
L J—
] g (= T L
=8
|| =
Title Part No. Manufacturer L (m) Part No.
Connector (Driver side) 3E206-0100 KV 3 MFECAOO030ETD
--------------------------------------------------------- Sumitomo 3M ™
Shell kit 3E306-3200-008 5 MFECAO050ETD
Connector pin JN1-22-2258-PKG100 Electronics Ind. 20 MFECAO200ETD 7
Cable 0.2 mm2x3P Oki Electric Cable Co., Ltd.
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7. Options

Junction Cable for Encoder

*1 Old model number: 55100-0670 (Japan Molex Inc.)

Compatible
kR
Part No. | MFECAO * * 0ESD motor output 0.9 kW to 5.0 kW (IP65 Motor)
Specifications | For 20-bit incremental encoder (Without battery box), Design order: C
‘ L ‘ [Unit: mm]
| o ‘
. g =
B — —c—g.
=N
Title Part No. Manufacturer L (m) Part No.
__Connector (Driverside) [ 3E206-0100KV Sumitormo aM 3 | MFECAQ030ESD
Shell kit 3E306-3200-008 5 MFECAOO050ESD
___.Connector (Motor side) | __N/MS3106B20-295 Japan Aviation 10 | MFECAO100ESD
Cable clamp N/MS3057-12A Electronics Ind. 20 MFECAO0200ESD
Cable 0.2 mm? x3P (6-wire type) | Oki Electric Cable Co., Ltd.
*1 Old model number: 55100-0670 (Japan Molex Inc.)
Compatible 400 W (400 V), 600 W (400 V), 750 W (400 V),
Part No. *
artNo.| MFECAQ **0ETE motor output | 0.9 kW to 15.0 kW
Specifications | For 17-bit absolute encoder (With battery box), Design order: 1
L [Unit: mm]
110 300
g
~ gy Y =
GLianE L=y
e SN
Title Part No. Manufacturer L (m) Part No.
Connector (Driver side) [ BE206-0100KV Sumitormo 3 3 | MFECAQOS0ETE
Shell kit 3E306-3200-008 5 MFECAOO050ETE
Connector ZMR-02 10 MFECAO100ETE
" Gonmedtorpin T SNi-003T-Po.5 T J-S.T Mig. Co., Ltd. 20 | MFECA0200ETE
_______ Connector | ______ JN2DSTOSL1-R Japan Aviation
Connector pin JN1-22-225-PKG100 Electronics Ind.
Cable 0.2 mm? x3P Oki Electric Cable Co., Ltd.
*1 Old model number: 55100-0670 (Japan Molex Inc.)
Compatible
* %
Part No. | MFECAOQ * * OESE motor output 0.9 kW to 5.0 kW (IP65 Motor)
Specifications | For 17-bit absolute encoder (With battery box), Design order: C
L [Unit: mm]
i 110 i 300
(s} 3 o zL
3 — Smea I L == ¢
e N
Title Part No. Manufacturer L (m) Part No.
_..Connector (Driver side) | 3E206-0100KV Sumitomo 3M ! 3 | MFECAOOSOESE
Shell kit 3E306-3200-008 5 MFECAOO050ESE
__._Connector (Motor side) | __N/MS3106B20-29S5 Japan Aviation 10 MFECAOQ100ESE
Cable clamp N/MS3057-12A Electronics Ind. 20 MFECAO200ESE
Cable 0.2 mm? x4P (8-wire type) | Oki Electric Cable Co., Ltd.

Option cable does not conform to IP65 and IP67.
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7. Options

Supplement Junction Cable for Motor (Without brake)
Part No. | MFMCAQO * * 0EED nbplicablel MSMD 50 W to 750 W, MHMD 200 W to 750 W
[Unit: mm]
(50) L
_ 5
il !
4 | [100) | 4)
Title Part No. Manufacturer L (m) Part No.
Connector 172159-1 3 MFMCAOO30EED
----------------- Tyco Electronics
Connector pin 170366-1 5 MFMCAOO50EED
Rod terminal Al0.75-8GY Phoenix Contact 10 MFMCAO100EED
i 20 MFMCAO200EED
Nylon insulated N1.25-M4 J.S.T Mfg. Co., Ltd.
round terminal
Cable ROBO-TOP 600 V 0.75 mm? 4-wire type Daiden Co.,Ltd.
MFMCAO * * ONJD p—
(Highly bendable type, Direction of motor shaft)
MFMCAO * * ONKD
Highly bendable type, Opposite direction of motor shaft .
Part No. |— 9 ype, —ep ) Applicable| \ISME 50 W to 750 W
MFMCAO * * ORJD el
(Standard bendable type, Direction of motor shaft)
MFMCAO * * ORKD
(Standard bendable type, Opposite direction of motor shaft)

[Unit: mm]

Direction of . (28.8) L } (50) | —
motor shaft

g
L z
@ ©
Opposite direction of "I Identification label
motor shaft
Motor cable for opposite direction of
motor shaft cannot be used with a L
motor 50W and 100W.
Title Part No. Manufacturer L (m) Part No.
Connector JNBFT04SJ1 Japan Aviation 3 MFMCAO0030NJD
Connector pin ST-TMH-S-C1B-3500 Electronics Ind. 5 MFMCAO050NJD
Rod terminal Al0.75-8GY Phoenix Contact 10 MFMCAO100NJD
i 20 MFMCAO0200NJD
Nylon insulated N1.25-M4 J.S.T Mfg. Co., Ltd.
round terminal
Cable AWG18x4P Hitachi Cable, Ltd.
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(o= ITI (LT  Option cable does not conform to IP65 and IP67.
Related page -<%| - P.1-29 “Junction cable for motor” + P.2-48 “Specifications of Motor connector”
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7. Options

Junction Cable for Motor (Without brake)

) MSME 750 W (400 V), 1.0 kW to 2.0 kW,
Part No. | MFMCDO * * 2ECD phplicablel MDME 1.0 kW to 2.0 kW, MHME 1.0 KW to 1.5 kW,
MGME 0.9 kW
L (50) [Unit: mm]
.
[aV)
=
™
< D]]:E -}
Q
O
Title Part No. Manufacturer L (m) Part No.
_______ Connector |  JLOAV-6A20-4SE-EB-R Japan Aviation 8 | MFMCD0032ECD
Cable clamp JL04-2022CK(14)-R Electronics Ind. 5 MFMCDO0052ECD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10 MFMCDO0102ECD
i 20 MFMCD0202ECD
Nylon insulated N2-M4 J.S.T Mfg. Co., Ltd.
round terminal
Cable ROBO-TOP 600 V 2.0 mm?2 Daiden Co.,Ltd.
Part No. | MFMCEQ * * 2ECD Applicablel \HME 2.0 kW
; L [Unit: mm]
0
g | —
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JLO4V-6A22-22SE-EB-R Japan Aviation 8 | MFMCEQ032ECD
Cable clamp JL04-2022CK(14)-R Electronics Ind. 5 MFMCE0052ECD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10 | MFMCEO102ECD
i 20 | MFMCE0202ECD
Nylon insulated N2-M4 J.S.T Mfg. Co., Ltd.
round terminal
Cable ROBO-TOP 600 V 2.0 mm? Daiden Co.,Ltd.
Applicable] MSME 3.0 kW to 5.0 kW, MDME 3.0 kW to 5.0 kW
Part No. e s
artNo.| MFMCAQ ** 3ECT model MHME 3.0 kW to 5.0 kW, MGME 2.0 kW to 3.0 kW
L (50) [Unit: mm]
. |
b ®
n Im}
: O,
g :[L N °
[o)
Title Part No. Manufacturer L (m) Part No.
_______ Connector | .. JLO4V-6A22-22SE-EB-R Japan Aviation 8 | MFMCAQOSSECT
Cable clamp JL04-2022CK(14)-R Electronics Ind. 5 MFMCAQ053ECT
i 10 | MFMCAO103ECT
Nylon insulated N5.5-5 J.S.T Mfg. Co., Ltd.
round terminal 20 MFMCAO0203ECT
Cable ROBO-TOP 600 V 3.5 mm? Daiden Co.,Ltd.

Option cable does not conform to IP65 and IP67.

Related page -<¥| - P.1-29 “Junction cable for motor” + P.2-48 “Specifications of Motor connector”
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7. Options

Junction Cable for Motor (Without brake)

Part No.| MFMCAGO * * 2ECD applicablel MEME 1.5 kW (200 V)
L (50) [Unit: mm]
o]
o
o &
5 | -
Q
O
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JLO4V:6A2018SE-EB-R Japan Aviation 3 | MFMCAQOS2ECD
Cable clamp JL04-2022CK(14)-R Electronics Ind. 5 MFMCAO0052ECD
Rod terminal Al2.5-8BU Phoenix Contact 10 MFMCAO0102ECD
i 20 MFMCAO0202ECD
Nylon insulated N2-M4 J.S.T Mfg. Co., Ltd.
round terminal
Cable ROBO-TOP 600 V 2.0 mm? Daiden Co.,Ltd.
Part No. | MFMCFO * * 2ECD npplicablel MEME 1.5 kW (400 V), 2.5 kW
[Unit: mm]
‘ L (50) ‘
‘ Tr—
~ [ [T
g =
[ [Eor—=p
Title Part No. Manufacturer L (m) Part No.
_______ Connector | . JLO4V-6A24-1SE-EB-R Japan Aviation 8 | MFMCFO0S2ECD
Cable clamp JL04-2428CK(14)-R Electronics Ind. 5 MFMCF0052ECD
Rod terminal NTUB-2 Phoenix Contact 10 MFMCFO0102ECD
- 20 MFMCF0202ECD
Nylon insulated N2-M4 J.S.T Mfg. Co., Ltd.
round terminal
Cable ROBO-TOP 600 V 2.0 mm? Daiden Co.,Ltd.
Part No.| MFMCDO * * 3ECT nbplicablel MFME 4.5 kw
[Unit: mm]
L (50)
<
5 ®
~ i
T O,
Al :[I T °
Q,
Title Part No. Manufacturer L (m) Part No.
_______ Comnector | .. JLOAV:6A24-TISE-EB-R Japan Aviation 8 | MPMCAQOSSECT
Cable clamp JL04-2428CK(17)-R Electronics Ind. 5 MFMCAQ053ECT
i 10 MFMCAO0103ECT
Nylon insulated N5.5-5 J.S.T Mfg. Co., Ltd.
round terminal 20 MFMCAO0203ECT
Cable ROBO-TOP 600 V 3.5 mm? Daiden Co.,Ltd.

Option cable does not conform to IP65 and IP67.

Related page -<%| - P.1-29 “Junction cable for motor” + P.2-48 “Specifications of Motor connector”
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7. Options

Supplement Junction Cable for Motor (With brake)
MSME 1.0 kW to 2.0 kW (200 V)
. MDME 1.0 kW to 2.0 kW (200 V)
Part No.| MFMCAO * * 2FCD nbplicablel MFME 1.5 kw (200 V)
MHME 1.0 kW to 1.5 kW (200 V)
MGME 0.9 kW (200 V)
[Unit: mm]
3
&
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JLO4V-6A20-18SE-EB-R Japan Aviation 8 | MFMCAQ0032FCD
Cable clamp JL04-2022CK(14)-R Electronics Ind. 5 MFMCAO052FCD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10 MFMCAQ0102FCD
i Earth N2-M4 20 MFMCAQ0202FCD
Nylon InSUIéted _.?I: ................................... JST Mfg Co_, Ltd
round terminal | Brake N1.25-M4
ROBO-TOP 600 V 0.75 mm? and .
Cable ROBO-TOP 600 V 2.0 mm? Daiden Co.,Ltd.
MSME 750 W to 2.0 kW (400 V)
. MDME 400 W to 2.0 kW (400 V)
Part No. | MFMCEOQ * * 2FCD Applicable| \iEME 1.5 kw (400 V), 2.5 kW
MGME 0.9 kW (400 V)
MHME 1.0 kW (400 V), 1.5kW (400V), 2.0 kW
[Unit: mm]
‘ L ‘ (50) ‘
3 /—II—
g 3_& I._
\ .(9
%0,
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JLOAVBA4-TISE-EB-R Japan Aviation 8 | MFMCE0032FCD
Cable clamp JL04-2428CK(17)-R Electronics Ind. 5 MFMCEQ052FCD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10 MFMCEO0102FCD
i Earth N2-M4 20 MFMCE0202FCD
Nylon Insu'éted _.?E ................................... JST Mfg CO., Ltd
round terminal | Brake N1.25-M4
ROBO-TOP 600 V 0.75 mm? and .
Cable ROBO-TOP 600 V 2.0 mm? Daiden Co.,Ltd.

Option cable does not conform to IP65 and IP67.

Related page -
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» P.1-29 “Junction cable for motor”

+ P.2-48 “Specifications of Motor connector”




7. Options
Junction Cable for Motor (With brake)

| MSME 3.0kW1t05.0 kW, MDME 3.0 kW to 5.0 kW
Part No.| MFMCAQO * * 3FCT applicablel MFME 4.5 kw, MHME 3.0 kW to 5.0 kW
MGME 2.0 kW to 4.5 kW L

[Unit: mm]
g
Q
J2
L
Title Part No. Manufacturer L (m) Part No.
Connector JL04V-6A24-11SE-EB-R Japan Aviation 3 MFMCAOQ033FCT
Cable clamp JL04-2428CK(17)-R Electronics Ind. 5 MFMCAO0053FCT
i Earth N5.5-5 10 MFMCAO0103FCT
Nylon insulated | =871} 7R J.5.T Mig. Co., Ltd.
round terminal | Brake N1.25-M4 20 MFMCAQ203FCT
ROBO-TOP 600 V 0.75 mm?and .
Cable ROBO-TOP 600 V 3.5 mm2 Daiden Co.,Ltd.
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(o= ITI (LT  Option cable does not conform to IP65 and IP67.
Related page -<%| - P.1-29 “Junction cable for motor” + P.2-48 “Specifications of Motor connector”
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7. Options

Supplement Junction Cable for Brake
Part No. | MFMCBO * * 0GET phplicablel MSMD 50 W to 750 W, MHMD 200 W to 750 W
[Unit: mm]
(40) ‘ L ‘ (50) \
g
5 al | /—IO
S [ == — =S—
(5.6)
Title Part No. Manufacturer L (m) Part No.
Connector 1721571 ] 3 |MFMCBOO30GET
--------------------------------------------------------- Tyco Electronics
Connector pin 170366-1, 170362-1 5 |MFMCBOO50GET
i 10 |MFMCBO100OGET
Nylon insulated N1.25-M4 J.S.T Mfg. Co., Ltd.
round terminal 20 | MFMCBO200GET

ROBO-TOP 600 V 0.75 mm? x2-wire

Cable Daiden Co.,Ltd.
type
MFMCBO * * OPJT
(Highly bendable type, Direction of motor shaft)
MFMCBO * * OPKT
(Highly bendable type, Opposite direction of motor shaft) :
Part No. pbplicablel \iSME 50 W to 750 W
MFMCBO * * 0SJT
(Standard bendable type, Direction of motor shaft)
MFMCBO * * 0SKT
(Standard bendable type, Opposite direction of motor shaft)
[Unit: mm]
N o (26.6) _, L (50) |
Direction of
motor shaft ‘ @)
3
A = ®
e o
Opposite direction of
motor shaft " Identification label
Title Part No. Manufacturer L (m) Part No.
Connector JN4FT02SJMR Japan Aviation 3 MFMCBO030PJT
Connector pin ST-TMH-S-C1B-3500 Electronics Ind. 5 MFMCBO0050PJT
i 10 MFMCBO0100PJT
Nylon insulated N1.25-M4 J.S.T Mfg. Co., Ltd.
round terminal 20 MFMCB0200PJT
Cable AWG22 Hitachi Cable, Ltd.

Option cable does not conform to IP65 and IP67.

Related page -<¥| - P.1-29 “Junction cable for motor” + P.2-48 “Specifications of Motor connector”
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4 7. Options

Supplement Connector Kit

Connector Kit for Interface

Part No. | DVOP4350 —

« Components

Title Part No. Number Manufacturer Note
Connector 10150-3000PE equivalent 1 ) . For Connector X4
- Sumitomo 3M ™ -
Connector cover 10350-52A0-008 equivalent 1 (50-pins)

*1 Old model number: Connector 54306-5019, Connector cover 54331-0501 (Japan Molex Inc.)
+ Pin disposition (50 pins) (viewed from the soldering side)

/ 26 28 30 32 34 36 38 40 42 44 46 48 50 \
I SI3 SI5 SI7 SI9 SO2- |SO3- [SO4- [SO6 (M PULSH1 |SIGNH1 |OB+  |[FG \

! 27 29 31 33 35 37 39 41 43 45 47 49 \
! Sl4 SI6 SI8 SI10  |SO2+ |SO3+ [SO4+ |COM- [SP PULSH2 |SIGNH2 |OB- \

! 1 3 5 7 9 1 13 15 17 19 21 23 25 \
! OPC1 |PULS1|SIGN1 [COM+ [SI2 SO1+ |GND [GND [GND |[CZ OA+ |0Z+ |GND \

2 4 6 8 10 12 14 16 18 20 22 24 \
! OPC2 [PULS2 [SIGN2 [SI1 SO1- |SO5 |SPR/ |P-ATL |N-ATL [NC OA- |0Z- \
/ SPL _|/TRQR \

1) Check the stamped pin-No. on the connector body while making a wiring.
2) For the function of each signal title or its symbol, refer to the wiring example of the connector X4.
3) Do not connect anything to NC pins in the above table.

Interface Cable

Part No. | DVOP4360 —

Connector cover: 10350-52A0-008 Connector: 10150-3000PE [Unit: mm]
Sumitomo 3M or equivalent Sumitomo 3M or equivalent
20003290 39 12.7

505" -3

(28)

[]

e L

This 2 m connector cable contains AWG28 conductors.
« Table for wiring

Pin No. color Pin No. color Pin No. color Pin No. color Pin No. color
1 Orange (Red1) 11 | Orange (Black2) | 21 |Orange (Red3) 31 |Orange (Red4) 41 Orange (Red5)
2 Orange (Black1) | 12 | Yellow (Black1) 22 |Orange (Black3) | 32 |Orange (Black4) | 42 |Orange (Black5)
3 Gray (Red1) 13 | Gray (Red2) 23 | Gray (Red3) 33 | Gray (Red4) 43 | Gray (Red5)
4 | Gray (Black1) 14 | Gray (Black2) 24 | Gray (Black3) 34 | White (Red4) 44 | White (Red5) —
5 | White (Red1) 15 | White (Red2) 25 | White (Red3) 35 | White (Black4) 45 | White (Black5)
6 | White (Black1) 16 | Yellow (Red2) 26 | White (Black3) 36 | Yellow (Red4) 46 | Yellow (Red5)
7 | Yellow (Red1) 17 | Yel (Blk2)/Pink (Blk2) | 27 | Yellow (Red3) 37 | Yellow (Black4) 47 | Yellow (Black5)
8 | Pink (Red1) 18 | Pink (Red2) 28 | Yellow (Black3) 38 | Pink (Red4) 48 | Pink (Red5) »
9 | Pink (Black1) 19 | White (Black2) 29 |Pink (Red3) 39 |Pink (Black4) 49 | Pink (Black5) §
10 |Orange (Red2) 20 - 30 | Pink (Black3) 40 | Gray (Black4) 50 | Gray (Black5) g
<Remarks> 2

Color designation of the cable e.g.) Pin-1 Cable color : Orange (Red1) : One red dot on the cable
The shield of this cable is connected to the connector shell but not to the terminal.
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7. Options
Connector Kit

Connector Kit for Communication Cable (for RS485, RS232)

Part No. | DVOPM20024

+ Components

Title Part No. Manufacturer Note
Connector 2040008-1 Tyco Electronics For Connector X2 (8-pins)
+ Pin disposition of connector, connector X2 * Dimensions [Unit: mm]
485+ RXD P~ - ]
485+ NC" @ s| |l IED =] °l=
g E—
‘ s g g ? ’ Shell: FG g e —
- o
485- GND = i A )
485- TXD (Viewed from cable) (33) (11)

*1 Do not connect anything to NC pins.

Connector Kit for Safety

Part No. | DVOPM20025

« Components

Title Part No. Manufacturer Note
Connector 2013595-1 Tyco Electronics For Connector X3 (8-pins)
+ Pin disposition of connector, connector X3 » Dimensions [Unit: mm]
SF2+ SF1+ P~ —— 1
EDM+ NC" @Z 5| |1, Bn==] o
g E—
[P% Shell: FG R —
715131 ~ c\g#
EDM- NC*! iLamds B
SF2- SF1- (Viewed from cable) (33) (11)

*1 Do not connect anything to NC pins.

Safety bypass plug

Part No. | DVOPM20094

+ Components

Title Part No. Manufacturer Note
Connector CIF-PB0O8BAK-GF1R J.S.T Mfg. Co., Ltd. For Connector X3
* Internal wiring + Dimensions (Resin color : black) [Unit: mm]
(Wiring of the following has been applied inside the plug.) 24
(12.8)
128)
o | mI A design and color
| may vary from the plug

| N,
,__l provided together with
. LR —or & | driver. Therei
PinNo. [1]2]3]4]5]6]7]e] =5 ]98] |imensmioneon

+ Connector X1: use with commercially available cable.
« Configuration of connector X1: USB mini-B

b =

« For crimp tool etc., necessary to produce a cable, access the web site of the manufacturer
or consult with the manufacturer for details. For inquiries of manufacturer, refer to P.7-125
"List of Peripheral Equipments".
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7. Options
Connector Kit

Connector Kit for External Scale

Part No. | DVOPM20026

« Components

Title Part No.

Manufacturer

Note

Connector MUF-PK10K-X

J.S.T Mfg. Co., Ltd.

For Connector X5

+ Pin disposition of connector, connector X5
PS EXB

(Viewed from cable)

* Dimensions

[Unit: mm]

s Elmn 0

10.5)  (32)

Connector Kit for Encoder

Part No. | DVOPM20010

« Components

Title Part No. Manufacturer Note
Connector 3E206-0100 KV . .
--------------- S It itiatiniil Sumitomo 3M For Connector X6
Shell kit 3E306-3200-008
*1 Old model number: 55100-0670 (Japan Molex Inc.)
+ Pin disposition of connector, connector X6 » Dimensions [Unit: mm]
<Shell kit> <Connector>
1E5v [[§ o 2 Eov = = T===as
e T U0 iE. i EE R —
ﬂ]m _ =5 24| 1.754 A
5 PS %@Lﬂ; 6 PS | 0.8 ara | a7 o
N’  Shell: FG I
o [ 0]
(Viewed from cable) o i Elﬁ == =7
*1 Do not connect anything to NC pins. 33.0
Connector Kit for Analog Monitor Signal
Part No. | DVOPM20031 —_——
« Components
Title Part No. Number Manufacturer Note
Connector 510040600 1 )
- Molex Inc For Connector X7 (6-pins)
Connector pin 500118100 6
+ Pin disposition of connector, connector X7 * Dimensions [Unit: mm]
3 GND 4 DM 1420.3 ‘ ®
2 AM2 5 NC*" C, °
1Am ﬁNC“ ||||||| o
| | | | | | (t)l
T o AL m-
i — 12.910.3 3.35:0.3

*1 Do not connect anything to NC pins.
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+ For crimp tool etc., necessary to produce a cable, access the web site of the manufacturer
or consult with the manufacturer for details. For inquiries of manufacturer, refer to P.7-125
"List of Peripheral Equipments".
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7. Options
Connector Kit

Connector Kit for Power Supply Input

Part No.

DVOPM20032 (For A to D-frame: Single row type)

« Components

Title Part No. Number Manufacturer Note
Connector 05JFAT-SAXGF 1
J.S.T Mfg. Co., Ltd. For Connector XA
Handle lever J-FAT-OT 2

Part No.

DVOPM20033 (For A to D-frame: double row type)

« Components

Title Part No. Number Manufacturer Note
Connector 05JFAT-SAXGSA-C 1
J.S.T Mfg. Co., Ltd. For Connector XA
Handle lever J-FAT-OT 2
» Dimensions R i
. ated input
Driver part No. Power supply T
MADHT1105 *** Single phase 17A
© MADKT1105 *** 100 V )
N
MADHT1107 *** Single phase 26A
MADKT1107 *** 100 V )
MADHT1505 *#* | Single phase/3-phase
MADKT1505 *** 200 V 1.6 A0.9A
MADHT1507 *** | Single phase/3-phase
o MADKT1507 *+* 200 V 24NT3A
& MBDHT2110 *** Single phase 43A
MBDKT2110 *** 100 V ’
MBDHT2510 *** | Single phase/3-phase 41 A2.4A
* When connecting multiple axes in series, make sure the MBDKT2510 *** 200V ' i
sum of the current value does not exceed the rated MCDHT3120 ™= Single phase 76A
current (11.25 A) of DVOPM20033. MCDKT3120 ___ 100V
MCDHT3520 *** | Single phase/3-phase 6.6 A/3.6 A
MCDKT3520 *#* 200 V
. . MDDHT3530 *** | Single phase/3-phase 9.1 A5.2 A
When using drivers MDDKT5540 *** or MDDHT5540 *** MDDKT3530 *** 200 V : :
in single-phase power supply, do not use DVOPM20033. MDDHT5540 *** | Single phase/3-phase 142 A/BAA
MDDKT5540 *** 200 V ) )
Part No. | DVOPM20044 (For E-frame 200 V)
« Components
Title Part No. Number Manufacturer Note
Connector 05JFAT-SAXGSA-L 1
J.S.T Mfg. Co., Ltd. For Connector XA
Handle lever J-FAT-OT-L 2

Part No.

DVOPM20053 (For D-frame 400 V, E-frame 400 V and 24 V Input power)

« Components

Title Part No. Number Manufacturer Note
Connector 02MJFAT-SAGF 1
J.S.T Mfg. Co., Ltd. For Connector XD
Handle lever MJFAT-OT 2
Part No. | DVOPM20051 (For D-frame 400 V)
« Components
Title Part No. Number Manufacturer Note
Connector 03JFAT-SAYGSA-M 1
J.S.T Mfg. Co., Ltd. For Connector XA
Handle lever J-FAT-OT-L 2
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7. Options
Connector Kit

Part No. | DVOPM20052 (For E-frame 400 V)

« Components

Title Part No. Number Manufacturer Note
Connector 03JFAT-SAYGSA-L 1
J.S.T Mfg. Co., Ltd. For Connector XA
Handle lever J-FAT-OT-L 2

Connector Kit for Regenerative Resistor Connection (E-frame)

Part No. | DVOPM20045 (For E-frame)

+ Components

Title Part No. Number Manufacturer Note
Connector 04JFAT-SAXGSA-L 1
J.S.T Mfg. Co., Ltd. For Connector XC
Handle lever J-FAT-OT-L 2
Part No. | DVOPM20055 (For D-frame 400 V)
« Components
Title Part No. Number Manufacturer Note
Connector 04JFAT-SAXGSA-M 1
J.S.T Mfg. Co., Ltd. For Connector XC
Handle lever J-FAT-OT-L 2

Connector Kit for Motor Connection

Part No. | DVOPM20034 (For A to D-frame)

« Components

Title Part No. Number Manufacturer Note
Connector 06JFAT-SAXGF 1
J.S.T Mfg. Co., Ltd. For Connector XB
Handle lever J-FAT-OT 2
Part No. | DVOPM20046 (For E-frame)
+ Components
Title Part No. Number Manufacturer Note
Connector 03JFAT-SAXGSA-L 1
J.S.T Mfg. Co., Ltd. For Connector XB
Handle lever J-FAT-OT-L 2
Part No. | DVOPM20054 (For D-frame 400 V)
+ Components
Title Part No. Number Manufacturer Note
Connector 03JFAT-SAXGSA-M 1
J.S.T Mfg. Co., Ltd. For Connector XB
Handle lever J-FAT-OT-L 2
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7. Options

Connector Kit

Connector Kit for Motor/Encoder Connection

i MSMD 50 W to 750 W, MHMD 200 W to 750 W
Part No. | DVOP4380 nPplicable)
moae! (incremental encoder type)
« Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) _ | SE206-0100KV___ | - 1. i “ o
Shell kit 3E306-3200-008 1 Sumitomo 3M For Connector X6 (6-pins)

_________ Q 9_[1_['1_(?(_)'2_()_[’_________ ._._.____]_7_2_1_69:.!_________ ___1___ Tvco Electronics For Encoder cable

Connector pin 170365-1 6 y (6-pins)
_________ Connector | .......172159:1 1 1.1 Tco Electronics For Motor cable

Connector pin 170366-1 4 y (4-pins)

*1 Old model number: 55100-0670 (Japan Molex Inc.)

+ Pin disposition of connector,

connector X6

+ Pin disposition of connector

for encoder cable

+ Pin disposition of connector
for motor cable

5a N 2 3 | - N 2J ! :
6 PS INc | Ps | PS | Lu v
*1 Do not connect E;v E(S)V FGG : : st E iy
(¥&)  anything to NC pins. t------m----—---- v L =7
Part No. | DVOPM20035 Applicable| \iSME 50 W to 750 W
« Components
Title Part No. Number Manufacturer Note
. Connector (Driver side) | 3E206-0100KV___ | - 1. - “ o
Shell kit 3E306-3200-008 1 Sumitomo 3M For Connector X6 (6-pins)
__Encoder plug connector _ | . JN6FRO7SM1_ | - 1. Japan Aviation For Encoder cable
Socket contact LY10-C1-A1-10000 7 Electronics Ind. (7-pins)
___Motor plug connector | JNBFT04SJ1 | ¢ 1 Japan Aviation For Motor cable
Socket contact ST-TMH-S-C1B-3500 4 Electronics Ind. (4-pins)

*1 Old model number: 55100-0670 (Japan Molex Inc.)

+ Pin disposition of connector,

connector X6

for encoder cable

4 PS
3 EQV

2 BAT-
1 FG

*1 Do not connect
anything to NC pins.

Remarks -

5 BAT+

6 E5V

Secure the gasket in place

without removing it from the

7 PS

connector. Otherwise, the degree

of protection of IP67 will not be

guaranteed.

+ Pin disposition of connector

+ Pin disposition of connector
for motor cable

[Direction of motor shaft]
Gasket
7 PS

5 BAT+

1 FG
2 BAT—

1 3 EQV
H

4 PS

* Pins 2 and 5 are left unused (NC)

with an incremental encoder.

[Opposite direction of motor shaft]
Gasket

* When IP65 or IP67 are necessary, the customer must give approriate processing.

+ For crimp tool etc., necessary to produce a cable, access the web site of the manufacturer
or consult with the manufacturer for details. For inquiries of manufacturer, refer to P.7-125
"List of Peripheral Equipments".
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7. Options
Connector Kit

<IP67 motor>
Part No. .
artNo.| DVOPM20036 | iicable| MSME 750 W (400 V), 1.0 kW to 2.0 kW, Without
Specifcations | Dessign order: 1 model MDME 400 W (400 V), 600 W (400 V), 1.0 kW to 2.0 kW brake
pe 9 ’ MHME 1.0 kW to 1.5 kW, MGME 0.9 kW ——
« Components
Title Part No. Number Manufacturer Note
.. Connector (Driver side) | SE206-0100KV | 1 i i
Shell kit 3E306-3200-008 1 Sumitomo 3M For Connector X6 (6-pins)
_____ Encoder connector |~ JN2DS10SL1-R | 1 __ Japan Aviation For Encoder cable
Connector pin JN1-22-225-PKG100 5 Electronics Ind.
______ Motor connector | JLO4V-6A-20-4SE-EB-R | 1 |  Japan Aviation For Motor cable
Cable clamp JL04-2022CK(14)-R 1 Electronics Ind.
*1 Old model number: 55100-0670 (Japan Molex Inc.)
Part No. | DVOP4310 <IP65 motor> ,
Applicable] MSME 1.0 kW to 2.0 kW, Without
it ; . model MDME 400 W (400 V), 600 W (400 V), 1.0 kW to 2.0 kW brake
S t t . ’ ’
pecicaons | Design order: C MHME 1.0 KW to 1.5 KW, MGME 0.9 kW

+ Components

Title Part No. Number Manufacturer Note
.. Connector (Driver side) _ | 3E206-0100KV__ | - 1. ; # 0 —
Shell kit 3E306-3200-008 ] Sumitomo 3M For Connector X6 (6-pins)
_____ Encoder connector | N/MS3106B20-29S | f Japan Aviation For Encoder cable
Cable clamp N/MS3057-12A 1 Electronics Ind.
______ Motor connector |~ _N/MS3106B20-4S | 1 Japan Aviation For Motor cable
Cable clamp N/MS3057-12A 1 Electronics Ind.
*1 Old model number: 55100-0670 (Japan Molex Inc.)
Part No. | DVOPM20037 , <IP67 motor> -
Applicable| \|SME 3.0 kW to 5.0 kW, MDME 3.0 kW to 5.0 kW Vg'rtgﬁgt
Specifications | Design order: 1 MHME 2.0 kW to 5.0 kW, MGME 2.0 kW to 3.0 kW —
« Components
Title Part No. Number Manufacturer Note
. Connector (Driver side) _ | 3E206-0100KV__ | 1. i i
Shell kit 3E306-3200-008 1 Sumitomo 3M For Connector X6 (6-pins)
_____ Encoder connector | JN2DS10SL1-R | 1 Japan Aviation For Encoder cable
Connector pin JN1-22-22S-PKG100 5 Electronics Ind.
______ Motor connector | _JLO4V-6A22-22SEEB-R | 1 |  Japan Aviation For Motor cable
Cable clamp JL04-2022CK(14)-R 1 Electronics Ind.
*1 Old model number: 55100-0670 (Japan Molex Inc.)
Part No. | DVOP4320 : <IP65 motor> -
Applicable| \ISME 3.0 kW to 5.0 kKW, MDME 3.0 kW t0 5.0 kW ot
Specifications| Design order: C MHME 2.0 kW to 5.0 kW, MGME 2.0 kW to 3.0 kW
« Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E206-0100KV__ | 1. i “ i
Shell kit 3E306-3200-008 1 Sumitomo 3M For Connector X6 (6-pins)
_____ Encoder connector | ___N/MS3106B20-29S | 1 __ Japan Aviation For Encoder cable
Cable clamp N/MS3057-12A 1 Electronics Ind.
______ Motor connector | __N/MS3106B22-22S __ | 1 |  Japan Aviation For Motor cable
Cable clamp N/MS3057-12A 1 Electronics Ind.

*1 Old model number: 55100-0670 (Japan Molex Inc.)

* When IP65 or IP67 are necessary, the customer must give approriate processing.

+ For crimp tool etc., necessary to produce a cable, access the web site of the manufacturer
or consult with the manufacturer for details. For inquiries of manufacturer, refer to P.7-125

"List of Peripheral Equipments".
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7. Options
Connector Kit

<IP67 motor>
PartNo.| DVOPM20038 | = | MSME 1.0kW to2.0 kW (200 V), With
e 22€l MDME 1.0 kW to 2.0 kW (200 V), brak
MHME 1.0 kW to 1.5 kW (200 V), MGME 0.9 kW (200 V)
« Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) __| 3E206-0100KV__ | 1. i 1 _oi
Shell kit 3E306-3200-008 1 Sumitomo 3M For Connector X6 (6-pins)
_____ Encoder connector | JN2DSTOSL1-R | 1 | Japan Aviation For Encoder cable
Connector pin JN1-22-225-PKG100 5 Electronics Ind.
______ Motor connector | __JLO4V-6A20-18SE-EB-R | 1 Japan Aviation For Motor cable
Cable clamp JL04-2022CK(14)-R 1 Electronics Ind.
*1 Old model number: 55100-0670 (Japan Molex Inc.)
Part No. | DVOP4330 <IP65 motor> ,
Applicable]| MSME 1.0 kW to 2.0 kW, With

model MDME 400 W (400 V), 600 W (400 V), 1.0 kW to 2.0 kW brake

Speciicains | Design order: C MHME 1.0 KW to 1.5 kW, MGME 0.9 kKW

« Components

Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E206-0100KV__ | - 1., i * ;
Shell kit 3E306.3200-008 1 Sumitomo 3M For Connector X6 (6-pins)
_____ Encoder connector | _N/MS3106B20-29S __ | 1 __ Japan Aviation

For Encoder cable

Cable clamp N/MS3057-12A 1 Electronics Ind.
______ Motor connector | __N/MS3106B20-18S | 1 |  Japan Aviation For Motor cable
Cable clamp N/MS3057-12A 1 Electronics Ind.
*1 Old model number: 55100-0670 (Japan Molex Inc.)
<IP67 motor>
Part No. | DVOPM20039 MSME 750 W to 2.0 kW (400 V), 3.0 kW to 5.0 kW
Applicable] MDME 400 W to 2.0 kW (400 V), 3.0 kW to 5.0 kW With
model MFEME 1.5 kW (400 V), 2.5 kW to 4.5 kW (Common to with/without brake) | brake
Specifications | Design order: 1 MHME 1.0 kW to 1.5 kW (400 V), 2.0 kW to 5.0 kW
MGME 0.9 kW (400 V), 2.0 kW to 4.5 kW

« Components

Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E206-0100KV__ | - L i * i
Shell kit 3E306.3200-008 1 Sumitomo 3M For Connector X6 (6-pins)
_____ Encoder connector | JN2DS10SL1-R. | 1 __ Japan Aviation

For Encoder cable

Connector pin JN1-22-225-PKG100 5 Electronics Ind.
______ Motor connector | __JLO4V-6A24-11SEEBR | 1 | Japan Aviation For Motor cable
Cable clamp JL04-2428CK(17)-R 1 Electronics Ind.
*1 Old model number: 55100-0670 (Japan Molex Inc.)
Part No. | DVOP4340 - <IP65 motor> i
: applicablel \SME 3.0 kW to 5.0 kW, MDME 3.0 kW to 5.0 kW Q’rv th
Speciications | Design order: C MHME 2.0 kW to 5.0 kW, MGME 2.0 kW to 3.0 kW axe
+ Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E206-0100KV__ | 1. i “ i
Shell kit 3E306.3200-008 ] Sumitomo 3M For Connector X6 (6-pins)
_____ Encoder connector | __ N/MS3106B20-29S | 1 _ Japan Aviation For Encoder cable
Cable clamp N/MS3057-12A 1 Electronics Ind.
______ Motor connector | ___N/MS3106B24-11S | 1 __ Japan Aviation For Motor cable
Cable clamp N/MS3057-16A 1 Electronics Ind.

*1 Old model number: 55100-0670 (Japan Molex Inc.)

* When IP65 or IP67 are necessary, the customer must give approriate processing.

« For crimp tool etc., necessary to produce a cable, access the web site of the manufacturer
or consult with the manufacturer for details. For inquiries of manufacturer, refer to P.7-125

"List of Peripheral Equipments".
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7. Options
Connector Kit

Part No. | DVOPM20056 . <IP67 motor> )
Applicable| \ip\IE 7.5 kW to 15.0 kW Vt\)"thl‘(’”t
Specifications| Design order: 1 MGME 6.0 kW, MHME 7.5 kW rake

« Components

Title Part No. Number Manufacturer Note
- Lon _QQQtéOF'I'é(_I?Ei}:? rside) ;5:82 321(;)(()) (l)(o\; --------- jl Sumitomo 3M * For Connector X6 (6-pins)
_____ Encoder connector | JN2DS10SL1-R | 1 |  Japan Aviation For Encoder cable
Connector pin JN1-22-225-PKG100 5 Electronics Ind.
______ Motor connector | JLO4V-6AS2-17SEEEB-R_ | 1 |  Japan Aviation For Motor cable
Cable clamp JL04-32CK(24)-R ™ 1 Electronics Ind.

*1 Old model number: 55100-0670 (Japan Molex Inc.) —
*2 Cable cover size: ®22 to ®25. Cable core material is not specified. The user can select the cable compatible with the connector to be used.

Part No.| DVOPM20057 |, ool <IP67 motor> With
P eaPlel MDME 7.5 kW to 15.0 kKW brak
Specifications | Design order: 1 MGME 6.0 kW, MHME 7.5 kW raxe

« Components

Title Part No. Number Manufacturer Note

_Con _"_Q‘Etéoi';é(_l?"_;'i}t’_e rside) | ; EE;?: :;)21(())(;)(})((;; --------- 1 Sumitomo 3M * For Connector X6 (6-pins)

_____ Encoder connector | JN2DSTOSL1-R | 1 | JapanAviation For Encoder cable
Connector pin JN1-22-22S-PKG100 5 Electronics Ind.

______ Motor connector | _ JL04V-6A32-17SE-EB-R | 1 | Japan Aviation For Motor cable
Cable clamp JL04-32CK(24)-R "2 1 Electronics Ind.

______ Brake connector | ___NMS3106B14S-25 | 1 _ Japan Aviation For Brake cable
Cable clamp N/MS3057-6A 1 Electronics Ind.

*1 Old model number: 55100-0670 (Japan Molex Inc.)
*2 Cable cover size: ©22 to ®25. Cable core material is not specified. The user can select the cable compatible with the connector to be used. L

Connector Kit for Motor/Brake Connection

Part No.| DVOPM20040  |[ARRlicablel ygiE 50 w 1o 750 w

+ Components

Title Part No. Number Manufacturer Note
COhneCtOI’ JN4FTOZSJM'R 1 Japan Av|at|0n
Socket contact ST-TMH-S-C1B-3500 2 Electronics Ind.

« Pin disposition of connector for brake cable

[Direction of motor shaft] [Opposite direction of motor shaft]
Gasket Gasket

2 Brake 1 Brake

i

Secure the gasket in place without removing it from the connector. Otherwise, the degree of
protection of IP67 will not be guaranteed.

2 Brake

1 Brake

* When IP65 or IP67 are necessary, the customer must give approriate processing.

+ For crimp tool etc., necessary to produce a cable, access the web site of the manufacturer
or consult with the manufacturer for details. For inquiries of manufacturer, refer to P.7-125

"List of Peripheral Equipments".
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4 7. Options

Supplement Battery For Absolute Encoder

Battery For Absolute Encoder

Part No. | DVOP2990

[Unit: mm]

+ Lithium battery: 3.6 V. 2000 mAh

84
Lead wire length 50mm

i .
@ DVOP2990 N\, | /
00090001 =||:||:|

ZHR-2
145 (J.S.T Mfg. Co., Ltd.)

BAT+ | BAT—
o L] e
Paper insulator

This battery is categorized as hazardous substance, and you may be required to present
an application of hazardous substance when you transport by air (both passenger and
cargo airlines).

Battery Box For Absolute Encoder

Part No. | DVOP4430

[Unit: mm]

+ Components
(112)
(110)

%

(1)

DVOP4430
P04090001"

Related page -] - P.7-10 “Absolute system”
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7. Options

Supplement Mounting Bracket
Part No. | DVOPM20027 P cabieanver | A-frame | Mounting screw | M4 x L6 Pan head 4pcs
é‘% 2-M4, Pan head 9»06\ 2-M4, Pan head —
= 31 \P/ \\/\N\ = ﬂ—@@
\ +0.

o
=
t,
o

9pIsS wonog
o
5 |
SN
N

suoisuawiqg
apis Jaddn

15
N
]
NG
25 N
15
10
o
8
A,
25

40 [Unit: mm] 40 [Unit: mm]

Frame symbol of | 5 ¢ e | Mounting screw | M4 x L6 Pan head 4pcs

Part No. | DVOPM20028 applicable driver

T'3(_\6\ 2-M4, Pan head v?o‘j\ 2-M4, Pan head
1@ © 17 © )
O |c L N \ g 2l \
g D 1 24 1802 '-6..'- 15 1802
3 |= 25 3 Q52 05
7] . .
S |& & ¢ e T e % Nl T e T
O O
AN ) R — A I | R s — h &
~| o - e
'_I 1 ‘L %]‘ '_I I ‘l ;L
7 40
47 [Unit: mm] 47 [Unit: mm]
Frame symbol of .
Part No. | DVOPM20029 applicable driver C-frame | Mounting screw | M4 x L6 Pan head 4pcs
NN | 2-M4, Pan head NN ‘ 2-M4, Pan head L
(a
1@ | @ {1 | &
o c } i g [ \}\ i
3 = 3002 s 30202
o < o 25 3 2g,+—1=>2 25
o |2 % &7 @ & o & < T &
S | e S 5 s e S
2 B 7y B =4 s 4
= 4 “ = | |
20 20
40 [Unit: mm] 40 [Unit: mm]

Frame symbol of | 1y f0 e | Mounting screw | M4 x L6 Pan head 4pcs

Part No. | DVOPM20030 applicable driver

%% 2-M4, Pan head NN 2-M4, Pan head
P4 b4
= LQI D) 1 6 = mliiég | é}
g |c| +° i ! w| +° i !
3 [T 5 3602 % 19 3602
°
% Q é,;.‘/ 25 Y g 5.2 - L1152 o5 X
0 P T i T - 1 e g —
3 |® & & g . «*
AU FFREN 1 |B|da T
O — - — !
10, 40:0.2 10 40202
& [Unit: mm] = [Unit: mm]
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For E, F and G-frame, you con make a front end and back end mounting by changing the
mounting direction of L-shape bracket (attachment).

Related page -<3| - P.7-73... “Dimensions of driver”
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Supplement

7. Options

Reactor

Fig.1

Fig.2

(
_.q
L F |
(Mounting pitch) G
B
H F 4-H
N & a3
» Wiring of the reactor <3-Phase> + Wiring of the reactor <Single phase>
A A
Power Servo
Servo supply driver B B
Power dr_iver F: Center-to-center distance side side F: Center-to-center
supply side on outer circular arc distance on
side slotted hole
[Unit: mm]
Rated
Part No. A B c D |Ewao F G H | |Inductance | ent
(mH) (A)
DVOP220 6521 125+1 (93) 136max | 155 | 70+3/-0 85+2 | 4-7¢x12 | M4 6.81 3
DVOP221 60=1 150+1 (113) 155max | 130 | 60+3/-0 75+2 | 4-7¢x12 | M4 4.02 5
—_ DVOP222 601 150+1 (113) 155max | 140 | 70+3/-0 85+2 | 4-7¢x12 | M4 2 8
'9- DVOP223 601 1501 (113) 155max | 150 | 79+3/-0 95+2 | 4-7¢x12 | M4 1.39 1
DVOP224 601 150+1 (113) 160max | 155 | 84+3/-0 | 100+2 | 4-7¢px12 | M5 0.848 16
DVOP225 601 1501 (113) 160max | 170 | 10043/-0 | 1152 | 4-7¢px12 | M5 0.557 25
DVOP227 55+0.7 801 66.5+1 | 110max | 90 4112 55+2 | 4-5¢x10 | M4 4.02 5
Fig.2 DVOP228 55+0.7 801 66.5+1 | 110max | 95 4612 60+2 | 4-5¢x10 | M4 2
DVOPM20047 55+0.7 801 66.5+1 | 110max | 105 56+2 70+2 | 4-5¢x10 | M4 1.39 1
AT Power supply | Rated output Part No Moton Power supply | Rated output Part No
series . series .
i 50 Wto 100 W DvoP227 MSME
MSME Single phase,
100V 200 W to 400 W | DVOP228 MDME
50 Wto 200 W | DVOP227 MHME 20KW pvopzzs
i (o
MSME Single phase,
200 V 400 Wto 750 W| DVOP228 MGME
mgmg Single phase, 1.0 KW DVOP228 MSME
MHME 200V 1.5 kW DVOPM20047 MDME 3-phase,
: 200V 3.0 kW DVOP224
MGME | Sindlephase, | 4 gy DVOP228 MHME
200 V
MSME 50 W to 750 W DVOP220 MGME
MGME 0.9 kW DVOoP221 MSME
3-phase,
MSME 200 V MDME 4.0 kW DVOP225
1.0 kW
MDME 1.5 kW DVOP222 MHME
MHME
Single phase, 1.5 kW DVOPM20047
200V '
MEME 1 5 ohase, 1.5 kW DVOP222
200V 2.5 kW DVOP224
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7. Options

Reactor

Harmonic restraint

Harmonic restraint measures are not common to all countries. Therefore, prepare the
measures that meet the requirements of the destination country.

With products for Japan, on September, 1994, “Guidelines for harmonic restraint on
heavy consumers who receive power through high voltage system or extra high voltage
system” and “Guidelines for harmonic restraint on household electrical appliances and
general-purpose articles” established by the Agency for Natural Resources and Energy
of the Ministry of Economy, Trade and Industry (the ex-Ministry of International Trade and
Industry). According to those guidelines, the Japan Electrical Manufacturers’ Association
(JEMA) have prepared technical documents (procedure to execute harmonic restraint:
JEM-TR 198, JEM-TR 199 and JEM-TR 201) and have been requesting the users to un-
derstand the restraint and to cooperate with us. On January, 2004, it has been decided to
exclude the general-purpose inverter and servo driver from the “Guidelines for harmonic
restraint on household electrical appliances and general-purpose articles”. After that,
the “Guidelines for harmonic restraint on household electrical appliances and general-
purpose articles” was abolished on September 6, 2004.

We are pleased to inform you that the procedure to execute the harmonic restraint on
general-purpose inverter and servo driver was modified as follows.

1. All types of the general-purpose inverters and servo drivers used by specific users are
under the control of the “Guidelines for harmonic restraint on heavy consumers who re-
ceive power through high voltage system or extra high voltage system”. The users who
are required to apply the guidelines must calculate the equivalent capacity and har-
monic current according to the guidelines and must take appropriate countermeasures
if the harmonic current exceeds a limit value specified in a contract demand. (Refer to
JEM-TR 210 and JEM-TR 225.)

2.The “Guidelines for harmonic restraint on household electrical appliances and general-
purpose articles” was abolished on September 6, 2004. However, based on conven-
tional guidelines, JEMA applies the technical documents JEM-TR 226 and JEM-TR
227 to any users who do not fit into the “Guidelines for harmonic restraint on heavy
consumers who receive power through high voltage system or extra high voltage sys-
tem” from a perspective on enlightenment on general harmonic restraint. The purpose
of these guidelines is the execution of harmonic restraint at every device by a user as
usual to the utmost extent.

7-121
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7. Options

Supplement External Regenerative Resistor
Specifications
Manufacturer's _ cable _core Rated power Activation
Part No. Resistance | outside | Mass (reference) temperature of
R diameter Free air | with fan | built-in thermal protector
Q mm kg w w
DVOP4280 RF70M 50 0.1 10 25
DVOP4281 RF70M 100 0.1 10 25
DVOP4282 RF180B 25 ®1.27 0.4 17 50 14045 °C
DVOP4283 RF180B 50 AWG1s || 02 17 50 | B-contact
DVOP4284 RF240 30 stranded 0.5 40 100 Open/Close capacity
DVOP4285 RH450F 20 wire 1.2 52 130 | (resistance load)
DVOPM20048 RF240 120 0.5 35 80 1A125 VAC 6000 times
DVOPM20049 RH450F 80 1.2 65 190 | 9-5A250 VAC 10000 times
DVOPM20058 RH450F x 6 3.3 — 2 16 -3 780
DVOPM20059 RH450F x 6 13.3 -2 16 — 3 1140

Manufacturer : lwaki Musen Kenkyusho
*1 Power with which the driver can be used without activating the built-in thermal protector.
A built-in thermal fuse and a thermal protector are provided for safety.
The built-in thermal fuse blows depending on changes in heat dissipation condition, operating temperature limit,
power supply voltage or load.
Mount the regenerative resistor on a machine operating under aggressive regenerating condition (high power
supply voltage, large load inertia, shorter deceleration time, etc.) and make sure that the surface temperature will
not exceed 100 °C.
Select and install a fan that maintains the surface temperature of regenerative resistor at 100 °C or below during
operation.

*2 Terminal block with screw tightening torque as shown below.
T1,T2,24V,0V,E : M4 : 1.2 N'mto 1.4 N'm

R1, R2

M5 :20Nmto2.4Nm

Use the cable with the same diameter as the main circuit cable. (Refer to P.2-10).

*3 With built-in fan which should always be operated with the power supply connected across 24 V and 0 V.

Power supply
. Single phase
Frame ’
Single p\';ase’ 100 200 V 3-phase, 400 V
3-phase, 200 V
DVOP4281
(50 W, 100 W)
A DV0OP4280 DVOP4283
(200 W) —
B DV0P4283
DVO0P4283
C DV0OP4282
D DV0OP4284 DVOPM20048
DV0OP4284
E x 2 in parallel or DVOPM20049
DVOP4285
DVOP4285 DVOPM20049
F . :
— x 2 in parallel x 2 in parallel
DV0OP4285 DVOPM20049
G : :
x 3 in parallel x 3 in parallel
DV0OP4285 DVOPM20049
H x 6 in parallel or | x 6 in parallel or
DVOPM20058 DVOPM20059
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DV0P4280, DVOP4281

300

13 13 13

=
Et:l‘l;[
—_——

L 450
=

2-94.5

57

2

°°I

®)

60

®

17

thermal protector °
(light yellow x2)

_—

DV0P4282, DVOP4283

30

[10MAX

~

170+1

[Unit: mm]

thermal protector
(light yellow x2)

[Unit: mm]

5 160:0.5 2
6945 Tf 1
I 5 I
o4 X K4
0 1
2| Q¢ m 4&1 - —|¢1r 450 NI
g3 TE 8
& || Lo N 0
0 & [¢] 300:30 | g
<. o] o] N
© Drawing process
%d (2mm MAX)
STt
S
N
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7. Options
External Regenerative Resistor
DV0OP4284, DVOPM20048 DV0OP4285, DVOPM20049
300 300
550 = 28 4045 thermal protector
thermal protector mald el ¥ 450 /(light yellow x2) —
— = w0, [(ight yellow x2) " / A
ol [ »ﬁ& 450
2|8 ‘Eti — — 537 — fﬁ o ° .‘O-' 8 — — — — / W ,8-
La & - @ J 130 |w .
Il n 10 Y @ :a_ea‘ ]
z > [ 288
g g\ \
%“ J [Unit: mm] o= L [Unit: mm]
DVOPM20058, DVOPM20059 —
RIR2 T1T224V 0V E
[
L The third from the top
I S— | 18 A S— S—
nZe . . .
o 1T
(s
Lo
)| 3
o
/A’,’ 3 3
R=20 Q(DVOPM20058) —
R=80 Q(DVOPM20059) 9 °
Circuit diagram
Sk o
@ k2l
‘20‘ 215 215 ‘20‘
\ 470 |
193 380 Cover (Punching metal) L
° REBEK K
XXX XXX
LKHKKKK LEHKKKK
SR8
o XARKAAKXN XARKARAKX
° RE:
° & ,3
& IRAIKR IR IR
o Tl | -
Y L [} . & ) . m‘,:gg W o L !:n‘m
‘ 470 -
[Unit: mm]
<Caution when using external regenerative resistor>
Regenerative resistor gets very hot.
Configure a circuit so that a power supply shuts down when built-in thermal protector of the
regenerative resistor works. Because it is automatic reset thermal protector, please apply a
self-holding circuit to the outside in order to maintain safety in case of sudden activation.

During the failure of the driver, the surface temperature of the regenerative resistor may
exceed the operating temperature before thermal protector starts to work.
Built-in thermal fuse of regenerative resistor is intended to prevent from ignition during the
failure of the driver and not intended to suppress the surface temperature of the resistor.

* Be attached the regenerative resistance to non-combustible material such as metal.

¢ Built-in thermal fuse of regenerative resistor is intended to prevent from ignition during the

failure of the driver and not intended to suppress the surface temperature of the resistor.
* Do not install the regenerative resistor near flammable materials.
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7

Supplement

7. Options

Recommended components

Surge absorber for motor brake

Motor Part No. Manufacturer
MSMD 50 Wto 750 W .
7150271 SEMITEC(gorporatlon
MSMJ 200 W to 750 W TNR1EC:£;271 . NIPPON CHEMI-CON
50 W to 750 W CORPORATION
MSME 750 W (400 V)
1.0kWto 5.0 kw Z15D151 SEMITEC Corporation
400 W (400 V), 600 W (400 V)
1.0 kW to 3.0 kW NVDO07SCD082 KOA Corporation
MDME
4.0 kW to 7.5 kW Z15D151 SEMITEC Corporation
11 kW, 15 kW
1.5 kW NVD07SCD082 KOA Corporation
MFME
2.5 kW, 4.5 kW
MGME 0.9 kW to 6.0 kW Z15D151 SEMITEC Corporation
MHMD Z15D271 SEMITEC;)rorporation
MHMJ 200 Wto 750 W or < NIPPON CHEMI-CON
TNR15G271 CORPORATION
1.0 kW, 1.5 kW NVDO07SCD082 KOA Corporation
MHME
2.0 kW to 7.5 kW Z15D151 SEMITEC Corporation
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7. Options

Supplement

List of Peripheral Equipments

Manufacturer

Tel No. / Home Page

Peripheral
components

Panasonic Corporation
Eco Solutions Company

http://panasonic.net/es/

Circuit breaker

Panasonic Corporation

http://panasonic.net/id/

Surge absorber

Automotive & Industrial Systems Company Swich, Relay
. 81-44-833-4311 Regenerative
iwaki Musen Kenkyusho Co., Ltd. http://www.iwakimusen.co.jp/ resistor

NIPPON CHEMI-CON CORPORATION

81-3-5436-7711
http://www.chemi-con.co.jp/e/index.html

SEMITEC Corporation

81-3-3621-2703
http://www.semitec.co.jp/english2/

KOA CORPORATION

81-42-336-5300
http://www.koanet.co.jp/

Surge absorber
for holding brake

TDK Corp.

81-3-5201-7229
http://www.tdk.co.jp/

MICROMETALS
(Nisshin Electric Co., Ltd.)

81-4-2934-4151
http://www.nisshin-electric.com/

KK-CORP.CO.JP

81-184-53-2307
http://www.kk-corp.co.jp/

Noise filter for signal
lines

Okaya Electric Industries Co. Ltd.

81-3-4544-7040

Surge absorber

http://www.okayaelec.co.jp/ Noise filter
Japan Aviation Electronics Industry, Ltd. 81'3'3780'.2717 .
http://www.jae.co.jp
. 81-3-5716-7290
Sumitomo 3M http://solutions.3m.com/
Tyco Electronics 81-44-844-8052 Connector
y http://www.tycoelectronics.com/japan/
Japan Molex Inc 81-462-65-2313
) http://www.molex.co.jp
81-45-543-1271
J.8.T. Mig. Co., Ltd. http://www.jst-mfg.com/
Daiden Co., Ltd. 81-3-5805-5880 Cable

http://www.dyden.co.jp/

Mitutoyo Corp.

81-44-813-8236
http://www.mitutoyo.co.jp

Magnescale Co., Ltd.

81-463-92-7973
http://www.mgscale.com

gooooooo

Oboooboddpp

Renishaw plc

44-1453-524524
www.renishaw.com

Fagor Automation S.Coop

34-943-719-200
http://www.fagorautomation.com

External scale

Schaffner EMC, Inc.

81-3-5712-3650
http://www.schaffner.jp/

TDK-Lambda Corporation

81-3-5201-7140
http://www.tdk-lambda.com/

Noise filter

Contact information shown above is as of Februaly 2011.

This list is for reference only and subject to change without notice.
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Warranty

Warranty period

« The warranty period is one year from the date of purchase or 18 months from the
month of manufacture in our plant.
For a motor with brake, the axis accelerated and decelerated more times than the
specified limit is not covered by warranty.

Warranty information

« Should any defect develop during warranty period under standard service conditions
as described in the manual, the company agrees to make repairs free of charge.
Even during warranty period, the company makes fee-based repair on product contain-
ing:
[1] Failure or damage due to misuse, improper repair or alteration.
[2] Failure or damage due to falling, or damage during transportation, after the origi-
nal delivery
[3] Defects resulting from neglect of the specification in use of the product.
[4] Failure or damage due to unregulated voltage and fire, and act of natural disas-
ters such as earthquake, lightning, wind, flood and salt pollution.
[5] Defects resulting from invasion of foreign materials such as water, oil and metal
pieces.
Parts exceeding their standard lifetime specified in this document are excluded.
« The company shall not be liable for any indirect, incidental or consequential damage or
loss of any nature that may arise in connection with the product.
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Cautions for Proper Use

* Practical considerations for exporting the product or assembly containing the product
When the end user of the product or end use of the product is associated with military
affair or weapon, its export may be controlled by the Foreign Exchange and Foreign
Trade Control Law. Complete review of the product to be exported and export formalities
should be practiced.

* This product is intended to be used with a general industrial product, but not designed
or manufactured to be used in a machine or system that may cause personal death
when it is failed.

« Installation, wiring, operation, maintenance, etc., of the equipment should be done by
qualified and experienced personnel.

* Apply adequate tightening torque to the product mounting screw by taking into consid-
eration strength of the screw and the characteristics of material to which the product is
installed. Overtightening can damage the screw and/or material; undertightening can
result in loosening.

Example) Steel screw into steel section:
M4 1.35N'm to 1.65 N-m.
M5 27N'mto 3.3Nm.
M6 468Nmto 572N-m.
M8 11.25N'm to 13.75 N-m.
M10 22.05 N-m to 26.95 N-m.
M11  37.8N'm to 46.2 N-m.

+ Install a safety equipments or apparatus in your application, when a serious accident or
loss of property is expected due to the failure of this product.

+ Consult us if the application of this product is under such special conditions and environ-
ments as nuclear energy control, aerospace, transportation, medical equipment, various
safety equipments or equipments which require a lesser air contamination.

* We have been making the best effort to ensure the highest quality of the products, how-
ever, application of exceptionally larger external noise disturbance and static electricity,
or failure in input power, wiring and components may result in unexpected action. It is
highly recommended that you make a fail-safe design and secure the safety in the op-
erative range.

« If the motor shaft is not electrically grounded, it may cause an electrolytic corrosion to
the bearing, depending on the condition of the machine and its mounting environment,
and may result in the bearing noise. Checking and verification by customer is required.

+ Failure of this product depending on its content, may generate smoke of about one
cigarette. Take this into consideration when the application of the machine is clean room
related.

* Please be careful when using in an environment with high concentrations of sulfur or
sulfric gases, as sulfuration can lead to disconnection from the chip resistor or a poor
contact connection.

* Take care to avoid inputting a supply voltage which significantly exceeds the rated range
to the power supply of this product. Failure to heed this caution may result in damage to
the internal parts, causing smoking and/or a fire and other trouble.

* The user is responsible for matching between machine and components in terms of
configuration, dimensions, life expectancy, characteristics, when installing the machine
or changing specification of the machine. The user is also responsible for complying
with applicable laws and regulations.

* The product will not be guaranteed when it is used outside its specification limits.

+ Parts are subject to minor change to improve performance.
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After-Sale Service (Repair)

Consult to a dealer from whom you have purchased the product for details of repair.
When the product is incorporated to the machine or equipment you have purchased,
consult to the manufacturer or the dealer of the machine or equipment.

Technical information

Technical information of this product (Operating Instructions, CAD data) can be downloaded from the
following web site.

http://industrial.panasonic.com/ww/i_e/25000/motor_fa_e/motor_fa_e.html

Panasonic Corporation, Motor Business Division, Industrial Sales Group

Tokyo: Toranomon 35 Mori Building, 3-4-10, Toranomon, Minato-ku, Tokyo 105-0001
TEL +81-3-5404-5172 FAX +81-3-5404-2924

Osaka: 1-1, Morofuku 7-chome, Daito, Osaka 574-0044
TEL +81-72-870-3065 FAX +81-72-870-3151

For your records:
The model number and serial number of this product can be found on either the back or the bottom of the unit.
Please note them in the space provided and keep for future reference.

m_]p[ ]
Model No. Serial No.
M m[ ]
Date of
purchase
Name
Dealer Address
Phone ( )

Panasonic Corporation, Appliances Company, Motor Business Division

7-1-1 Morofuku, Daito, Osaka, 574-0044, Japan Phone : +81-72-871-1212

© Panasonic Corporation 2009 IME10
A1009-5044
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