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@ Thank you for purchasing this Panasonic product.

@ Before operating this product, please read the instructions carefully.

®Read the the Safety Operating Instructions before using the products (P.6 to 9).

@Save this manual for future use.

@This product is for industrial equipment. Do not use this product other than this(at general household etc.).
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Thank you for purchasing Digital AC Servo Motor & Driver, MINAS A6N series. This
instruction manual contains information necessary to correctly and safely use the MINAS
ABN 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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Organization of this manual
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1. Before Using the Products

Check of the Driver Model ... Installation

p

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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2. Preparation
Setup and Wiring

Shows the setting, wiring, and describes how to make wiring and to use the front
panel.

3. Setup

Control Mode ... Parameters

Shows block diagrams for each control mode and connection diagrams to the host
controllor, 1/0 settings.

=

uny [eul

4. Trial Run

Trial Run and Homing Operation

Shows describes method of trial run and homing operation.

5. Adjustment

Gain Adjustment ... Auto Tuning

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

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

Contains Absolute systerm, S-T characteristic diagram, dimensional outline
drawing, supplemental description on communications and operation.
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Safety P reca ut i o N s (Please observe safety precautions fuIIy.)

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.

A 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,
driver regenerative resistor and dynamic brake
resister..

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

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

Failure to observe this instruc-

. . tion could result in electrical
Do not use cables soaked in water or oil.

shocks, damages and malfunc-
tion.
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

Do not connect the motor directly to the commer- | malfunction.

cial power supply.

Do not 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.

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

Do not attempt to carry out wiring or manual op-
eration with wet hand.
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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 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 and
parts damage.

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 malfunc-
tion.

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.

Rev.2.00
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Safety P reca ut i o N s (Please observe safety precautions fuIIy.)

/\ Caution

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

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

Do not drop or cause topple over of something
during transportation or installation.

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

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

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

Do not place any obstacle object around the mo-
tor and peripheral, which blocks air passage.

Temperature rise will cause
burn injury or fire.

Do not 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 malfunction.

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.

Do not 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 malfunction.

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 injury.

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

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

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 injury.

Do not attempt to perform modification, dismantle
or repair.

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

Rev.2.00




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.

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.

Trial 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.

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.

Rev.2.00
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Maintenance and Inspections

10

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. While
power is veing supplied, do not approach the motor and the machine driwen by the
motor in case of malfunctioning.

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 charge lamp 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 malfunction of the
driver.

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

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

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

e Abnormal vibration and noise

¢ Main circuit voltage

e Odor

Daily Daily e 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

* Loose tightening

Periodic e Trace of overheat
) ) Annual .
inspection * Damage to the terminal block

¢ Loose fasteners on terminal block

Periodic inspection cycle may change when the running conditions of the above
change.

Rev.2.00



Guideline for Parts Replacement

Parts replacement cycle varies depending on the actual operating conditions. Defective
parts should be replaced or repaired when any error have occurred.

O

Disassembling for inspection and repair should be
carried out only by authorized dealers or service

Prohibited company.
Product Component DENCETE) 2 ECTITI! Note
cycles (hour)
Smoothing condenser Approx. 5 years
Cooling fan Approx. 2 years
Aluminum electrolytic ApDrox. 5 vears
capacitor (on PCB) pprox.>y
Driver Rush current Approx..1 00000 tlm.es
. | (depending on working
preventive relay condition) These hours or cycles are
. reference.
Approx. 20000 times .
Rush current . . When you experience any
. . (depending on working . :
preventive resistor . error, replacement is required
condition) .
even before this standard
, 3to5years replacement cycle
B p ycle.
eanng (20000 to 30000 hours)
Oil seal 5000 hours
Motor 3to 5 years
Encoder
(20000 to 30000 hours)
Battery Life time of battery read
for absolute encoder P7-6 please.

Related page -3 e P.7-109“Warranty”

Rev.2.00
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Software Version

12

Software Version

SEEND Functional change contents GREIEL
version 9 PANATERM
CPU1 Ver1.04 . 6.0.0.6
Initial release
CPU2 Ver1.01 or later
Function extended edition 1
CPU1Ver1.05 | |Additional function Related page 6.0.0.8
CPU2Verl.02 | |1) Extend the quadrant projection suppression function | P.3-98, P.5-58 or later
2) Correction function for detection delay of latch position |P.3-105, P.3-109, P.3-114
Function extended edition 2
Additional function Related page
1) Slow stop function P.3-87, P.6-34
2) Deterioration diagnosis warning function P.3-88, P.3-89, P5-80
3) Dynamic brake (DB) operation function by I/O P3-82, P3-96
4) Battery refresh function -
5) Extend the protection function of motor working P6-28
range setting
6) Support of electronic gear to single-turn absolute . .
function/infinitely rotatable absolute function P5-71, P5-76
CPU1 Ver1.20 ) _ ) ABN series technical reference
o 7) Pause function of profile operation g{'léEZ( communication specification 6.0.0.9
CPU2 Ver1.20 A6N series technical reference or later
or later 8) Extend the RTEX alarm command function RTEX communication specification
6-6, 6-6-4, 6-6-5
9) Extend the settable range of electronic gear P1-10, P3-42
. . |ABN series technical reference
10) Extend the PANATERM command function during o e
: L RTEX communication specification
the establishment of RTEX communication 4-2-3, 4-3-3, 6-9-3
AB6N series technical reference
11) Extend the data of RTEX monitor command RTEX communication specification
6-9-1, 6-9-6
12) Extend the data of front panel display P3-104
AB6N series technical reference
13) Extend the profile homing function RTEX communication specification
7-5-11
14) Extend the data of monitor signal output function |P3-68

Rev.2.00



Software Version

Software Version

AT Functional change contents LD
version 9 PANATERM
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Function extended edition 3

Additional function Related page

AB6N series technical reference,
1) Extended range of absolute data RTEX communication specification

CPU1 Ver1.21 724 _ 6.0.1.5
ABN series technical reference

CPU2 Ver1.21 functional specification 9-1 or later
2) Expansion of RTEX communication setting AB6N series technical reference
RTEX communication specification
2-5-2

AB6N series technical reference

3) Addition of RTEX monitor data RTEX communication specification
6-7-1, 6-9-1, 6-9-7

uonesedaid

Function extended edition 4

Additional function Related page

6.0.1.6
or later

=

CPU1Ver1.22 | |1) Expansion of range of display function of serial number ~ |P.1-4, P.1-11
CPU2 Ver1.22

2) Latch mode with stop function P.3-114, P.5-83

ABN series technical reference
3) Extended range of actual position set/ command position set |RTEX communication specification
6-5, 6-5-3
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1 Before Using | 1+ INtroduction
the Products | Outline

MINAS A6N series AC Servo Motor & Drivers are advanced network servo, which correspond
100 Mbps full duplex supper-speed motion network Realtime Express(RTEX), and fulfill all re-
quirements about high speed, high precision, and high performance.

MINAS A6N series equip with upper controller corresponding to RTEX and LAN cable (CAT5e
STP over) sold in the open market for connection. They can correspond to maximum number
of shafts of 32 (communication cycle is above 0.5 ms) . Especially, quantity of wiring and the
system costs on machines with several shafts are saved a lot. Besides, depending on the ad-
vantage of synchronism between shaft, maximum cable length between nodes of 100 m, can
apply to not only large scale system, but also high-precision CP (Continuous Path) .

To meet all kinds of requirements, MINAS A6N series are designed to correspond to the mode
that can completely control place (Profile or Cyclic) , speed, and torque. The fastest commu-
nication cycle is 0.0625 ms, which decreased 25 % of what it use to be. The maximum pulse
frequency is 4 Gpps, which is 10 times larger than before. MINAS A6N series accomplish an
overwhelming performance improvement over traditional MINAS A5N series.

Moreover, the new product extends to a wide range of outputs from 50 W to 5.0 kW. Equipped
with high-resolution 23-bit Absolute encoder, it makes possible more accurate positioning and
mechanical drive.

Meanwhile, to simplify the debug settings, it comes standard equipped with the feature of
2DOF(Two-degree-of-freedom) control scheme which became popular in A5 1I series.

MINAS A6N series equip with autoadjustment function of various setting programs, and make
possible some simple adjustment of multifunction. MINAS A6N series have so far improved
stability at low-stiffness machines, and high-precision and high-speed operation at high-stiff-
ness machines.

This manual is written as a guide for you so that you can fully correctly make use of all func-
tions and advantages of MINAS A6N series.

_ Low t LAN cabl Noise immunity 2.5 kV over
Provided by Partners™ 0 ( (;:Xf_se ST;? e with uniaue artor conection

Max. 32 node *

(IEC61000-4-4 compliant)

Controller
(Master)

High-efficiency ring topology

1R

ABN Stepper Pulse

Com. Cycle® | Max. Nodes™ Driver IN out Output
2ms 32 m
1ms 32
0.5 ms 32

0.25 ms 16 Inter-node cable length Devices except servo
0.125 ms 8 of max. 100 m provided by pantners™

0.0625 ms™® 4

1

*2
*3
*4

The specification of the controller and other devices comform to partners please.
The details refer to URL.
URL : http://industrial.panasonic.com/jp/products/motors-compressors/fa-motors/ac-servo-motors/a5n_rtex.html
The communication cycle and connection of slave devices depend on the controller specificaion.
For communication cycle 0.0625 ms, command update cycle is 0.125 ms only.
Slave nodes.

Note: The setting of parameters of 2DOF control mode in MINAS-ABN series is aviailable and it is different from previous series.
When use MINAS-A6N series , please change the setting of parameters again.
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1 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 Safety Operating Instructions are included or not.

* Check if the power connector, motor connectors, connector for external regenerative
resistor connection (E-frame) and safety by-pass plug are included or not.

« Neither the short circuit wire of motor connector are included to A, B-frame.
* Neither the plug of XC connentor is not in cluded to C-frame and D-frame.
* Neither the power connector nor motor connector are included to F-frame.
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Contact to a dealer if you find any failures.
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1 Before Using
the Products

2. Driver

Check of the Model

Model number
Serial Number

e.g.): P16020001N

Month of production

Contents of Name Plate

Lot number

Year of production Panasonic
(Lower 2 digits of AD year) | Y-wmodeino. MADLNT5NE

+—Serial No. P16020001N

Input/output voltage — | NPT oUTRUT

—Voltage 200-240V 0-240 V

Number of phase —Phase 193¢ 3¢

Rated input/output current

L F.LC 1.6/09A 12A

—Freq. 50/60 Hz 0-541.7 Hz
100w

AC SERVO DRIVER

W— QR code

Standard mark

J —Power
Input/output frequency ——

Rated output of
applicable motor

Manufacture year

Panasonic Corporation 20160201 Made in China —— Country of Origin

-

—— Manufacture date
e.g.) 120160201

Manufacture month

Manufacture date

The range of the lot number in serial number is 1 to 33999, but on the nameplate it is written in 4
digits in the following format. In the four digits alphabet, "I" (eye) and "O" (0) are not used.

Lot number value

Display on Nameplate

1 t0 9999

0001 to 9999

10000 to 10999

A000 to A999

11000 to 11999

BO0O to B999

17000 to 17999

HO00 to H999

18000 to 18999

JOOO to J999

22000 to 22999

NOOO to N999

23000 to 23999

P0O00 to P999

33000 to 33999

Z000 to Z999

Rev.2.00



2. Driver
Check of the Model

Model Designation

Frame-size symbol

E X X x

MADLNZ15N

6

Symbol Frame Series

MAD A-frame Symbol |Series name
MBD B-frame L | A6 series
MCD C-frame

MDD D-frame Safety function

MED E-frame ———
MED F-frame Symbol| Specifications

Difference of Output

Display the difference of matching motor (or rating of output ).

N [No functional safety

T |Safety torque off 1

Power supply

Symbol Specifications
1 Single phase, 100 V
3 | 3-phase, 200 V
5 | Single/3-phase, 200 V

*1 For details of Safety torque off and Muti-function type please refer to

9

10~12

Special specifications
(letters and numbers)

—— Driver type
M Rotary specifications

Symbol| Specifications

E Standard type

F Multi-function type ™

Interface specifications

Symbol| Specifications

N |RTEX

Technical reference basic specification (MINAS-ABN series (RTEX communcation) standard type)).

Rev.2.00
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1 Before Using

2. Driver

the Products

Parts Description

A to B-frame (100 V/200 V)

Connector XA:
for main power connection
05JFAT-SAXGGKK-A (JST)

Main power
input terminals

input terminals

Terminals for external
regenerative resistor

. u
Terminals for motor —E \\//v

connection

Connector XB:
for motor connection
06JFAT-SAXGGKK-A(JST)

L1
—E
L3

Control power -

Charge lamp

Front panel

— Connector X7: Monitor connector

i

EE)
oo
S
L1C
L2C lO@

(EEERE|

P

-+

B

XB

-]

S<cwzw

.

ﬁﬂ

X2A

— Connector X1: USB connector

=

X2B||

Connector X2A: RX connector

Connector X2B: TX connector

Connector X4:
Parallel /0 connector

) Connector X6:
% for encoder

Screws for earth (x2)

connection

C to D-frame (100 V/200 V)

Connector XA:

Charge lamp —|\
for main power connection B

O5JFAT-SAXGGKK-A (JST)

Main power

input terminals
Control power —
input terminals

L
L

Terminals for external
regenerative resistor

(Normally short-circuit
RB to B)

Terminals for motor
connection

Connector XB:
for motor connection

06JFAT-SAXGGKK-A (JST) Sc

L1
L2
L3

J—EV

Front panel
— Connector X7: Monitor connector

1C
2C

p
RB

U
W

— Connector X1: USB connector

X2B|

Connector X2A: RX connector

Connector X2B: TX connector

xs|

Connector X4: Parallel I/O connector

Connector X6:
for encoder

=

rews for earth (x2)

connection

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

e Connector XA, XB and XC are attached in E-frame driver.

1-6
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2. Driver
Parts Description

E-frame (200 V)

Charge lamp

or]
@
o
)
=
)
(=
&
5
@
-
>
®
o
2
o
=3
c
S
2
]

Connector XA:
for main power connection
05JFAT-SAXGSA-L(JST)

— Front panel

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

Main power ::;
input terminals L3
Control power n Lic — Connector X2A: RX connector
input terminals L2C Connector X2B: TX connector

— Terminals for external P
regenerative resistor

(Normally short-circuit Connector X4: Parallel /O connector

N
RB to B)
u
Terminals for motor [~V
connection w — Connector X6:

for encoder

Connector XB: connection

for motor connection
03JFAT-SAXGSA-L(JST)

Connector XC:
Connector for external
regenerative resistor
04JFAT-SAXGSA-L (JST)

Screws for earth
(x2)

* N is no connect.

F-frame (200 V)

Charge lamp
[\ o U
I [ Front panel
Bie
Details of terminal block‘ - & _,—Connector X7: Monitor connector
. L1 [ @ u *—— Connector X1: USB connector
_Malr; :)owz_ar | AELZ »
input terminals =] N oA
::?C }{ BES= [ =—Connector X2A: RX connector
Control power = = | Connector X2B: TX connector —
input terminals - L2l = :
. P <j Connector X4: Parallel I/O connector
Terminals for external RB ™
e esser Lol | [
RB to B) “N " SE5
v [ Jel =22
Terminals for motorAE Vv v S22 Connector X6:
connection w w EEEE for encoder
- IS=EEE connection
* N is no connect. @
D& L
o] o ] -
Screws for earth (x2)

Terminal cover

Related page --%| * P.1-15 “Check of the Combination of the Driver and the Motor” ¢ P.2-22 “Installation Driver”
* P.2-18 “List of Applicable Peripheral Equipments to Driver” e P.7-32 to 7-37 “Dimensions Driver”

Rev.2.00
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n
1 Before Using | 2+ Driver
efore Using
the Products | Specifications
Lo . +10 %
Main circuit Single phase, 100 Vto 120 V 15 % 50 Hz/60 Hz
- o
100 V
oo . +10 %
Control circuit Single phase, 100 V to 120 V o, 50 Hz/60 Hz
_g -15 %
= Ato Single/3-phase, 200V 10240V T2 ° 50 Hz/60 H
8 Main | D-frame inglels-phase, ° 159 O U2
< 200V ireut Eto 3-ph 200 Vto 240V +10% 50 Hz/60 H
F-frame -phase, 0 -15% z z
Control | Ato Single ph 200 Vto 240 V +10% 50 Hz/60 H
circuit | F-frame ingle pnase, 0 -15% & z
Withstand voltage Primary to earth:  withstand 1500 VAC, 1 min, [100 V/200 V]
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
Control method IGBT PWM Sinusoidal wave drive
Semi-closed control
Position control: Profile position control [PP], Cyclic position control [CP]
Control mode Velocity control: Cyclic velocity control [CV]
Torque control: Cyclic torque control [CT]
@ - Switch PP/CP/CV/CT mode according to the RTEX communication command.
QO
2. | Encoder feedback 23-bit (8388608 resolution) absolute encoder, 7-wire serial
!é’ A/B phase, initialization signal defferential input.
2 (It cannot be used in standard type. It can be used in Multi-function type)
§,_ Manufacturers supporting serial communication scale:
S + Mitutoyo Corporation
External scale feedback + Heidenhain K.K.
+ Renishaw K.K.
- Magnescale Co., Ltd.
- Nidec Sankyo Corporation
- Fagor Automation S.Coop
. Input Each 8 input can be assigned by the parameter.
Control signal -
Output Each 3 output can be assigned by the parameter.
Analog signal Output 2 outputs for analog monitors 1 and 2
Pulse signal Output Line driver output for encoder pulses (A/B phase signal) or external scale pulses.
Realtime Express | Communication for transmission of a real-time operation command, the parameter setting, or the
Communication (Abbr. RTEX) status monitoring.
function USB Connect to computers (setup support software PANATERM) for parameter setting or status
monitoring. It can also be connected via USB cable and wireless LAN dongle™.
. Terminal to support safety function.(It cannot be used in standard type. It can be used in STO
Safety terminal e
specification.)
1. 7-segment LED (double digits)
2. Network status LED (LINK, COM)
Front panel . .
3. Rotary switch for node address setting
4. Analog monitor output (Analog monitors 1 and 2)
. A, B-frame: No built-in regenerative resistor (external resistor only)
Regeneration L . . . .
C to F-frame: Built-in regenerative resistor (external resistor is also enabled.)
Dynamic brake Ato F-frame: Built-in dynamic brake

*1 Air containing water vapor will become saturated with water vapor as the temperature falls,causing dew.
*2 For model comparison, please contact us.

*3 May violate the laws and regulations, do not use the wireless LAN dongle outside the permitted
countries or areas. For details, please confirm on our website. For permitted countries or areas please
confirm on our website.

Related page --=3:] + P.2-22 “Installation Driver” - P.2-25 “Installation Motor”
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2.

Driver

Specifications

uonoung

|0JJUOD UOIISOd

Control input

Positive direction drive inhibit, negative direction drive inhibit, latch signal, near home position,
etc.

Control output

Positioning completion etc.

Input mode

Command type by RTEX command

Pulse input
Smoothing filter

Either a primary delay filter or a FIR type filter can be selected against command input.

Model-type damping filter

Available (2 filters available)

2-degree-of-freedom control system

Available

Load variation suppression function

Available

Feed forward function

Available (speed/torque)

Gain 3 switching function

Available

Friction torque compensation

Available

Hybrid vibration suppression
function

Unavailable(It can be used in Multi-function type)

Damping control

Available(Up to 3 frequency settings, out of 4 settings in total, can be used simultaneously.)

Quadrant glitch inhibit function Available
Torque limit switching function Available
Motor operatable setup function Available
Torque saturation protection

d P Available

function

Single-turn absolute function

Available(The absolute encoder is connected. )

Continuous rotating absolute
encoder function

Available(No hindrance for the motor’'s normal run. The 23-bit absolute encoder is connected.
Encoder resolution (22%)/electronic gear ratio/reduction ratio is an integer less than or equal to
(231-1).)

External scale position information
monitor

Unavailable(lt can be used in Multi-function type)

Latch mode with stop function

Available(Servo-on. No hindrance for the motor's normal run. State in which communication
cycle is set to 0.5 [ms] and command update cycle to 1.0 [ms]. State in which the electronic
gear ratio is set to 1 or larger.)

|041u09 ANo0jBA

Control input

Positive direction drive inhibit, negative direction drive inhibit, latch signal, etc.

Control output

At speed etc.

Velocity

. Input mode
command input

Command type by RTEX command

Soft start/slowdown function

0to 10 s/ 1000 r/min Acceleration and deceleration can be set separately.
S-curve acceleration/deceleration is also available.

2-degree-of-freedom control system

Available

Load variation suppression function

Available

Feed forward function

Available (torque)

Friction torque compensation

Available

Hybrid vibration suppression
function

Unavailable (It can be used in Multi-function type)

Torque limit switching function

Available

Torque saturation protection
function

Available

Single-turn absolute function

Available (The absolute encoder is connected. )

Continuous rotating absolute
encoder function

Available(No hindrance for the motor’s normal run. The 23-bit absolute encoder is connected.
Encoder resolution (22%)/electronic gear ratio/reduction ratio is an integer less than or equal to
(2%-1).)

Damping control Unavailable
Model-type damping filter Unavailable
Gain 3 switching function Unavailable
Quadrant glitch inhibit function Unavailable
Motor operatable setup function Unavailable

External scale position information
monitor

Unavailable(lt can be used in Multi-function type)

Latch mode with stop function

Unavailable

Rev.2.00
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2. Driver

Specifications

uonouny

|043u00 anbio ]

Control input

Positive direction drive inhibit, negative direction drive inhibit, latch signal, etc.

Control output

At speed etc.

Torque

. Input mode
command input

Command type by RTEX command

Speed limit function

Speed limit value cane be set by parameter. (Switched by RTEX command.)

Single-turn absolute function

Available(The absolute encoder is connected.)

Continuous rotating absolute
encoder function

Available(No hindrance for the motor’s normal run. The 23-bit absolute encoder is connected.
Encoder resolution (22%)/electronic gear ratio/reduction ratio is an integer less than or equal to
(2°'-1).)

Damping control Unavailable
Model-type damping filter Unavailable
Feed forward function Unavailable
Load variation suppression function | Unavailable
Gain 3 switching function Unavailable
Friction torque compensation Unavailable

Hybrid vibration suppression
function

Unavailable (It can be used in Multi-function type)

Quadrant glitch inhibit function Unavailable
2-degree-of-freedom control system Unavailable
Torque limit switching function Unavailable
Motor operatable setup function Unavailable
Torque saturation protection

q. P Unavailable
function
External scale position information )

. Unavailable

monitor
Latch mode with stop function Unavailable

uowiwoyn

Auto-tuning

Identifies the load inertia real-time and automatically sets up the gain that meets the stiffness
setting when the motor is running with controllor and the setup support software PANATERM
by internal operation commands.

Electronic gear ratio

Applicable scaling ratio: 1/1000 to 8000
Although any value of 1 to 2% (numerator) and any value of 1 to 2%° (denominator) can be
used, resulting value should be within the range shown above.

Notch filter Available(5 filters available)
Gain switching function Available
2-step torque filter Available

Position comparison output function

Available(No hindrance for the motor’'s normal run. In the case of incremental encoder, home
position return must be completed.)

Deterioration diagnosis function

Available

Protective Hard error

Overvoltage, undervoltage, overspeed, overload, overheat, overcurrent, encoder failure, etc.

function Soft error

Positional overdeviaition, EEPROM failure, etc.

Alarm data trace back

Tracing back of alarm data is available

Rev.2.00
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Before Using 3 MOtOr

the Products | Check of the Model

Contents of Name Plate
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—Serial Number

Model Panasonic | ©\.T0rE 016 N'm .
ACSERVO MOTOR TR cuss 15500 e.g.): 15100001N
. +- Model No. MSMF5AZL1A1 P67 5 _I_
Rated input voltage/current ——L e 1€ | ey oy ioecl] o Lot number
CRA R 3000 i 20151007 —| Month of production
Rated output C € 1 @ Year of production
Rated f w (Lower 2 digits of AD year)
ated frequency -\ Ponseric oporn
Rated rotational speed L . Manufacture date
Country of origin 5 v 59151001
Applicable international Manufacture year Manufacture date
certification standard mark, etc. Manufacture month

Rev.2.00

The range of the lot number in serial number is 1 to 33999, but on the nameplate it is written in 4
digits in the following format. In the four digits alphabet, "I" (eye) and "O" (0) are not used.

Lot number value Display on Nameplate
1 10 9999 0001 to 9999
10000 to 10999 A000 to A999
11000 to 11999 B0O00 to B999
17000 to 17999 HO00 to H999
18000 to 18999 JO0O to J999
22000 to 22999 NOOO to N999
23000 to 23999 P0O00 to P999
33000 to 33999 Z000 to Z999




3. Motor

Check of the Model

Model Designation

M S

M F
4

5 AZ

ooII—

Type Motor rated output Special specifications
Symbol| Specifications Symbol Output
MSM | Low inertia 5A 50 W Motor structure
(50 W to 5.0 kW) 01 100 W Design order
mam | Middle inertia 02 200 W Symhol[Specifications|
(100 W to 400 W) 04 400 W ymool|Sp
MDM | Middle inertia 08 750 W 1 Standard |
(1.0 kW t0 5.0 kW) 09 | 850 W/1.0kW Rotary encoder specifications
Middle inertia 10 1.0 kW Specifications
MGM |(gsowto 4.4 kw) || [ 3 T3 kW Symbol > S
Hiah inertia 15 15 kW Format | Pulse count | Resolution | Wire count
MHM (58 W t0 5.0 kW) 18 T8 KW L |Absolute|  23-bit 8388608 7-wire
20 2.0 kW
Series 24 24 kW I
29 2.9 kW Voltage specifications
Symbol | Series name 30 3.0 kW Symbol| Specifications
F | A6 series 40 4.0 kW 1 100V
44 4.4 kKW 2 200 V
50 5.0 kW , | 100/200 V common
(50 W only)
Motor structure
MSMF(Below [180)
Symbol Shaft Holding brake |  Oil seal Motor I/F
10 111 1 pound| K&V WaY | without| with |[Without|With [Connector | Leadwire
dig | dig Threaded type type
Al 1 [ ) [ ] [ ] [ ]
Al 2 o o ° °
Bl 1 ) o ) e
B| 2 [ ) [ ] [ ) [
Cl 1 [ ) [ ] ® [ ]
c| 2 [ ) [ ] [ [J
D[ 1 ° e o o
D| 2 ° ° ° °
S| 1 ) o ) o
S| 2 D) o ) D
T[] 1 [ [ ] [ ) [ ]
T 2 [ ) [ ] [ ) [ ]
Ul 1 () () o ()
Ul 2 ° ° ° °
VA1 [ ) [ ] [ ] [ ]
V]2 [ [ [ J [

* For details of specific model, refer to the Dimensions of Supplement.

Related page -  P.1-15 “Check of the Combination of the Driver and the Motor” e P.7-38 to 7-61 “Dimensions Motor”
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3. Motor
Check of the Model

Model Designation

Motor structure
MQMF. MHMF(Below [180)

Symbol Shaft Holding brake Oil seal Motor I/F
i |ty [Round| Y Iwithout| With |Without| With |,/ | Copnector| Leaduire
Al 1 O ) [ [ J

Al 2 [ ] [ ) [ ) [ ]
B | 1 [ ] [ ) [ ) [ ]

B| 2 [ ) [ ) [ ) [ )
C| 1 [ ] [ ] [ ] [

c| 2 [ ) [ ] [ ] [
c| 3 [ ] [ ) [ ) [ ] [ ]

cl 4 [ ) [ ] [ ) [ ] [
D| 1 [ ) [ ) [ ] [ )

D| 2 [ ] [ ) [ J [ ]
D| 3 [ ) () ()

D| 4 [ ) [ ) [ ]
S| 1 [ ) [ ) [ ) [ ]

S| 2 [ ) [ ) [ ) [ ]
T[] 1 [ ) [ ) [ ]

T| 2 [ ) [ ) [ ]
Uul1 [ ] [ ) [ ] [ ]

Ul 2 [ ) [ ] [ J [ ]
Ul 3 [ ] [ ] [ [ J

ul 4 [ ) [ ] [ ) [
V{1 [ ) [ ) [ ] [ ]

V|2 [ ] [ ) [ ] [ ]
V1|3 [ ) [ ) [ ] [ ]

V|4 [ ) [ ) [ ] [ )
MSMF. MDMF. MGMF. MHMF(Above [ 1100)

Symbol Shaft Holding brake Oil seal Motor I/F

5y | by [Round | fretdey | Without| With | with | With | Conpector | Connegtor
C [ ] [ ] [ ) [ )

cC| 6 [ ] [ ) [ ) [
cl 7 [ ) [ ) [ ] [ )

c| 8 [ ] [ ] [ [
D[ 5 [ ) [ ] [ ) [ )

D| 6 [ ] [ ] [ ) [
Dl 7 [ ] [ ) [ ] [ ]

D| 8 [ ) [ ) [ ] [ ]
G| 5 [ ) [ ] [ ) [ )

G| 6 [ ) [ ) [ ) [
G| 7 [J [ (] [ ]

G| 8 [ ] [ [ [
H| 5 (] [ [ ) ()

H| 6 [ J [ [ ) [
H| 7 [ J [ [ [J

H| 8 [J [ [ o

* For details of specific model, refer to the Dimensions of Supplement.

Related page -3  P.1-15 “Check of the Combination of the Driver and the Motor” e P.7-37 to 7-60 “Dimensions Motor”

Rev.2.00
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1 Before Using 3 MOtOI‘

the Products | Parts Description

« MSMF 50 W to 1.0 kW( ] 80) « MOMF 100 W to 400 W
« MHMF 50 W to 1.0 kW( ] 80)

[with Brake]
Connector for encoder

Connector for encoder Connector for brake
ﬂﬁ{fﬁ: Connector for motor Connector for motor
1]
}:]7 Flange “; Flange
— ? M ©
Motor frame Mounting holes (X4) otor frame Mounting holes (X4)

Connector for encoder Connector for brake
onnector for encoder

— Connector for motor [— Connector for motor

.. P
n ‘ Flange .

Motor frame Mounting holes (X2) Motor frame Mounting holes (X2)

Flange

e.g.) : Low inertia type (MSMF series, 50 W), High inertia type (MHMF series, 50 W)

«MSMF 1.0 kW([]100) to 5.0 kW
«MDMF 1.0 kKW to 5.0 kW
«MGMF 850 W to 4.4 kW
e MHMF 1.0 kW ([]130) to 5.0 kW

Connector for encoder

Connector for motor
Oil seal

= E—

Flange

Motor frame Mounting holes (X4)

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

For details of specific model, refer to the Dimensions of Supplement. (P.7-38 to 7-61)
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4. Check of the Combination of the Driver and the Motor
Absolute Specifications, 23-bit

1 Before Using
the Products

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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AEUECEEY Do not use in other combinations than those listed below.
Motor Driver
Rated
Power . - Rated 5
Type rotational Model ' Model of type Frame
supply ypP speed output yP
MSMF5AZL1C 1] 50 W MADLJ01N[] A frame
Single MSMFO11L1C]CC] 100 W MADL[J11N[]
100 V MSMF021L1] ] 200 W MBDL[ J21N[] B frame
MSMF041 1] 400 W MCDLLJ31N[] C frame
MSMF5AZL1C 1] 50 W ——
MSMFO12L1]C ] 100 W MADLLIOSNL] A frame
Sinale/ MSMF022L1[ ][] 200 W MADL[J15N[]
oo MSMF | o vinin MSMF042L1 1] 400 W MBDLLJ25N] B frame
2p00 v ’ Low inertia MSMFo82L1[ 1 1[] 750 W MCDL[_I35N[] C frame
MSMF092L1[ ][] 1.0 KW MDDL[ J45N[] D frame
MSMF102L1]C ] 1.0 KW
MSMF152L1 ][] 1.5 kW MDDLLISSNL] D frame
MSMF202L1] ] 2.0 kW MEDL[183N[] E frame
3-phase, MSMF302L1[] ][] 3.0 kW MFDLJA3N[]
200 V MSMF402L1 ][] 4.0 kW F frame L
MSMF502L1 1] 5.0 kW MFDLLIB3NL]
Single MQMFO11L1]CI] 100 W MADL[ J11N[] A frame
» oogv MQMF021L1 ] 200 W MBDL[]21N[] B frame
MQMF 3000 Hmin MQMF041 L1 ] 400 W MCDL[J31N[] C frame
Single/ | Middle inertia MQMFOo12L1]C]0] 100 W MADLLJ05N[] A frame
3-phase, MQMF022L1 ][] 200 W MADL[J15N[]
200 V MQMF042L1[ ][] 400 W MBDL[125N[] B frame
Single/ MDMF102L1 1] 1.0 KW MDDL[J45N[]
3-phase, D frame
200 V MDMF152L1 1] 1.5 KW MDDL[J55N[]
) MDMF | 2000 r/min MDMF202L1[ ][] 2.0 kW MEDL[J83N[] E frame L
3-phase, |Middle inertia MDMF302L1[ ][ )] 3.0 KW MFDLLJASNL]
200 V MDMF402L1 ][] 4.0 kW F frame
MDMF502L1 ][] 5.0 kW MFDLLIB3NL]
Single/ MGMF092L1] ] 850 W MDDL[J45N[]
3-phase, D frame
200 V MGMF132L1] ] 1.3 KW MDDL[J55N[]
MGMF - MGMF182L1 1] 1.8 kW MEDLL J83N[]
. . .| 1500 r/min E frame
3-phase, |Middle inertia MGMF242L1 1] 2.4 kW MEDLLJ93N[]
200 V MGMF292L1 ][] 2.9 kW
MGMF442L1C1C]] 4.4 KW MFDLLIBINL] F frame
MHMF5AZL1CC] 50 W MADLJ01NC] A frame —
Single MHMFO11L1 0] 100 W MADL[ J11N[]
100 V MHMF021L1 ][] 200 W MBDL[ J21N[] B frame
MHMF041L1C]C 1] 400 W MCDL[J31N[] C frame
MHMF5AZLACC] 50 W
MHMFO012L1 1] 100 W MADLLIOSNL] A frame
_ MHMF022L1 1] 200 W MADL[115N[]
Single/ MHMFO42L1 ][] 400 W MBDLL_ 25N ] B frame
MHMF
3-phase, High inertia 3000 r/min MHMF082L1 ][] 750 W MCDL[J35N[] C frame
200V 9 MHMF092L1 )] 1.0 KW MDDLL 155N
MHMF102L1 1] 1.0 KW MDDL[J45N[] D frame
MHMF152L1 1] 1.5 kW MDDL[J55N[]
MHMF202L1 1] 2.0 kW MEDL[183N[] E frame
3-phase, MHMF302L1 1] 3.0 kW MFDLJA3N[]
200 V MHMF402L1 1] 4.0 kW F frame
MFDLLJB3N
MHMF502L1 1] 5.0 kW LJB3NL]
*1 Suffix of "[1" in the applicable model represents the structure.
Related page --*| - For details of cable and connector kit, refer to P.7-69 “Options”.
Rev.2.00 1-15
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2. Preparation
1. Composition of Peripheral Equipments
A to B-frame (100 V/200 V TYPE)....ccuermriuiiieiiecie e 2-2
C to D-frame (100 V/200 V TYPE) ...eeiueerieeiiiieiee ittt 2-4
E-frame (200 V TYPE)...eiiuueeieiiiie ettt 2-6
F-frame (200 V TYPE) ...eeiuueeiueeirieiiee ettt sttt 2-8
2. Conformance to International Standards
About Conformance to International Standards...........cccceeeceeiieeencinene 2-10 -
Peripheral EQUIDMENTS.......c.oiiiiieeee e 2-14 8
3. List of Applicable Peripheral Equipments of Driver §,
Equipments and WiriNg.......c.cooouieiiiiieeeee e 2-18 E
4. Installation
[ Y=Y PRSP 2-22 —
(o) (o T ST PTPPSPPRPI 2-25
Permissible Load at Output Shaft ...........ccccciiiiiiiinie e, 2-27
5. System Configuration and Wiring
A to B-frame, 100 V/200 V TYPE ...ceeeiiiiiieeieeiee e 2-29
C to D-frame, 100 V/200 V TYPE...eiiiuiiiiiiiieiiee ettt 2-32
E-frame, 200 V TYPE ....oo ittt s 2-35
F-frame, 200 V TYPE .ueieeiiie ettt 2-37
Wiring Method to Driver CONNECION.........cccuiiiiiiiiiiiee e 2-39
Specifications of Motor CONNECON ..........cooviiiiieeiiiiiee e 2-40
6. Wiring to the Connector, X1
Connecting HOSt COMPULET......c.uiiiiiiiieiiiie e 2-43
7. Wiring to the Connector, X2A, X2B
Connecting Communication Cable............ccccciiiieririicieeee e 2-44
8. Wiring to the Connector, X4
CoNNECHNG 1O .. e 2-47
Connecting EXamPIe ......couiiiiiiieeee e 2-48
Input Signal and Pin NO. ......cooiiiiieie e 2-49
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2 1.Composition of Peripheral Equipments

Preparation A to B-frame (100 V/200 V Type)
Connecting Example of A to B-frame (100 V/200 V Type)
Mains and Residual current device (RCD) ——— Mains
Apply the voltage designated on the Residual
nameplate from the power source. currelntldiavice
Wil
Jd 1k Wiring to the Connector, XA - P.2-29

* Connection to input power

Circuit Breaker (MCCB)
To protect power supply line from overload- L1 (Pin-5)

ing, install a wiring circuit breaker rated to the TTE L2 (Pin-4)
capacity of the power supply. —
Noise Filter (NF) * L3 (Pin-3)
Removes external noise from the power RIBIY L L L L1C (Pin-2)
lines. And reduces an effect of the noise T ( ( ( L2G (Pin-1
generated by the servo driver. TG > (Pin-1)
Magnetic Contactor (MC)
Turns on/off the main power of the servo
driver. FemmmmmmsmamEsEsmsm——.
Use coil surge suppression units together = == == =| E s
with this. 1o
Do not start or stop the servo oo
motor with this Magnetic Contactor. 1o
Reactor (L) P
Reduces harmonic current of the main 1o
power. -
Wiring to the Connector, XB -+ P2-29| |
e Connection to external components E E
..... PPING, i
B (Pin-4) ;

Regenerative resistor (optional)

S e When you use an external regenerative resistor,

Note that no regenerative resistor is install an external protective apparatus, such

equipped in Frame A and B type. as thermal fuse W|thout f?ll.
e Mount the regenerative resistor on

incombustible material such as metal.

This overall wiring diagram is a typical one. The pages after P.2-29 that follow show wiring
for specific application. The wiring indicated with the broken line shall be provided only when

required.

Related page -=3:] e« P.7-69... “Options”
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1.Composition of Peripheral Equipments
A to B-frame (100 V/200 V Type)

PC (to be supplied
by customer)

Handle lever

Use this for connector  (Wiring to the Connector, X7 - P.2-64 | el =
connection. Store this ¢ Monitor output .

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

(Refer to P.2-39 for
connection.)

o
-
o
o
1
=
o
=3
o
=]

Panasonic
Charge lamp—— cau Uk
(Red LED)" | | |lIFE= — :
_I— Wiring to the Connector, X1 P.2-43|
| == e Connection to PC (PANATERM)
ey |
M
— Lbes
NS Wiri he C
e iring to the Connector, w3t P.2-44

X2A, X2B

¢ Connection to host controller —
(RTEX communication)

d

Wiring to the Connector, X4 - P.2-47
* Connection 1/0

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

* These colors are used
for optional cable.

Wiring to the Connector, X6 - P.2-61

e ¢ Connection to encoder
Ground

Ground (earth)

terminal * X1 to X7 are used for the
\ ) secondary circuit. To connect these
Junction cable for motor terminals to the primary power
Wiring to the Connector, XB % P.2-29 | supply (particularly, 24 VDC power
- — supply for brake), insulation is
» Connection to motor driving phase required. —
and ground Do not connect these terminals to
Junction cable for encoder the same power supply.
K\ Junction cable
' for brake
[1 ]
(— 0
| 4
— 0
. » i ) i g DC Power supply L —
*1 Do not make displacement, wiring or inspection for brake DC24 V

while the charge lamp is lit - cause of electric shock.
*2 Neither the short circuit wire of motor connector
are included to A, B-frame. (Not use.)

(to be supplied by customer)

Related page -3 « P.2-29“Wiring of the Main Circuit (A to B-frame, 100 V/200 V Type)” ¢ P.2-40 “Specifications of Motor
Connector”

Rev.2.00 2-3



2 1.Composition of Peripheral Equipments

Preparation

C to D-frame (100 V/200 V Type)

Connecting Example of C to D-frame (100 V/200 V Type)

Mains and Residual current device (RCD)
Apply the voltage designated on the
nameplate from the power source.

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.

Do not start or stop the servo

motor with this Magnetic Contactor.

Reactor (L)

Reduces harmonic current of the main power.

The regenerative resistor is equipped
in Frame C and D type, or can use an
external regenerative resistor.

Mains
Residual
current device
L]
Wil
RN Wiring to the Connector, XA - P.2-32
* Connection to input power
L1 (Pin-5)
L2 (Pin-4)
J1F
* >— L3 (Pin-3)
T \ N L L1C (Pin-2)
— ( ( ( L2C (Pin-1)
’ v 7
Tl Tpl Tyl

Wiring to the Connector, XB - P.2-32|

* Connection to external components

Regenerative resistor (optional)

¥4 * When you use an external regenerative resistor,

install an external protective apparatus, such

as thermal fuse without fail.

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

This overall wiring diagram is a typical one. The pages after P.2-29 that follow show wiring
for specific application. The wiring indicated with the broken line shall be provided only when

required.

Related page 3:] e« P.7-69... “Options”
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1.Composition of Peripheral Equipments
C to D-frame (100 V/200 V Type)

PC (to be supplied
by customer)

Handle lever :
gjﬁnt: é?i(l;c: %?2? eefrt]?)sr |Wiring to the Connector, X7 --}:-P.2-64|

after connection for * Monitor output Setup support software “PANATERM” g
other occasions. Charge lamp Please download from our web site. :
(Refer to P.2-39 for (Red LED)"! g

connection.)

Panasonic o
Fa Eji && :k
@ .
NEE o ) I_ Wiring to the Connector, X1 - P.2-43]
----- | X1 )| E{ =AM « Connection to PC (PANATERM)

Wiring to the Connector,
X2A, X2B

¢ Connection to host controller —
(RTEX communication)

g

i
)

IO T LI T I I T I I T T I LI T T I T T I T T I I T I I T I

E"“
)

<3 P.2-44

o e = =

N

U-phase(red) H j Wiring to the Connector, X4 - P.2-47
V-phase(white) D) e Connection I/O
W-phase(black) L.
* These colors are used 3— \@
for optional cable. : =

Wiring to the Connector, X6 - P.2-61 —
e Connection to encoder

Grognd — Remarks -
terminal

Ground * X1 to X7 are used for the
(earth) secondary circuit. To connect these
JUnCt|0n Cable fOI’ enCOdeI’ termina's to the primary power

supply (particularly, 24 VDC power

\Junction cable for motor supply for brake), insulation is

- required. —
Wiring to the Connector, XB - P.2-32| Do not connect these terminals to
 Connection to motor driving phase the same power supply.

and ground

- &Eu L Junction cable

: 7y forbrake
(— (0
K
—] 0
*1 Do not make displacement, wiring or inspection - » DC Power supply L
while the charge lamp is lit - cause of electric shock. for brake DC24 V
*2 When you use an external regenerative resistor, (to be supplied by customer)

disconnect a short circuit wire.

Related page -3 e P.2-32“Wiring of the Main Circuit (C to D-frame, 100 V/200 V Type)” e P.2-40 “Specifications of Motor
Connector”
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2 1.Composition of Peripheral Equipments

Preparation

E-frame (200 V Type)

Connecting Example of E-frame (200 V Type)

Mains and Residual current device (RCD) ——

Apply the voltage designated on the
nameplate from the power source.

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.

Do not start or stop the servo
motor with this Magnetic Contactor.

Reactor (L)
Reduces harmonic current of the main power.

The regenerative resistor is equipped
in Frame E type, or can use an
external regenerative resistor.

Remarks -

Mains
Residual
current device
[ 11
[WiulN!
WL | Wiring to the Connector, XA - P.2-35
41k ¢ Connection to input power
L1 (Pin-5)
L2 (Pin-4)
JTP in-
4 i L3 (Pin-3)
| L L L1C (Pin-2)
CTETTT :
: : (L[ L2C (Pin-1)
IGIGEL | b i eeeeessssssssssssss e
ININ Wiril
—— * Con

| Wiring to the Connector, XC - P.2-35|
* Connection to external components

Regenerative resistor (optional)

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

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

This overall wiring diagram is a typical one. The pages after P.2-29 that follow show wiring
for specific application. The wiring indicated with the broken line shall be provided only when

required.

Related page 3| e« P.7-69... “Options”
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1.Composition of Peripheral Equipments
E-frame (200 V Type)

: 1. High voltage

PC (to be supplied
by customer)

| Wiring to the Connector, X7 - p.2-64|

Handle lever ¢ Monitor output

Use this for connector P

c?tnnection. ?tor? o Charge lamp Setup support software “PANATERM” o
after connection for (Red LED)™ T
other occasions. Please download from our web site. §
(Refer to P.2-39 for 2
connection.) U © U s

Panasonic
= ' oo

_I_ Wiring to the Connector, X1 - P.2-43| I
e =]l ¢ Connection to PC (PANATERM)

Wiring to the Connector,
X2A, X2B

¢ Connection to host controller
(RTEX communication)

P.2-44

ng to the Connector, XB - P.2-35 [}

nection to motor
U-phase(red) —
V-phase(white)
W-phase(black)

* These colors are used
for optional cable.

| Wiring to the Connector, X4 - P.2-47
* Connection 1/0

| Wiring to the Connector, X6 - P.2-61
e Connection to encoder —

y

g:?r::gl e ) * X1 to X7 are used for the

Ground Junction cable secondary circuit. To
(earth) for encoder connect these terminals to

the primary power supply

(particularly, 24 VDC
S power supply for brake),
Junction cable for motor insulation is required. I
Connection to motor driving ., ., , . Do not connect these
phase and ground < terminals to the same
| Brake cable T ! power supply.
O |

"0 L [
DC Power supply

for brake DC24 V | ] L
(to be supplied by customer)

*1 Do not make displacement, wiring or inspection while the charge lamp is lit - cause of electric shock.
*2 When you use an external regenerative resistor, disconnect a short circuit wire.

Related page -3 e P.2-35“Wiring of the Main Circuit (E-frame, 200 V Type)” ¢ P.2-40 “Specifications of Motor Connector”
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2 1.Composition of Peripheral Equipments

Preparation F-frame (200 V Type)

Connecting Example of F-frame (200 V Type)

Mains and Residual current device (RCD)
Apply the voltage designated on the
nameplate from the power source.

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)

Mains

Residual
current device

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.

Do not start or stop the servo

motor with this Magnetic Contactor.

Reactor (L)
Reduces harmonic current of the main power.

]
100

i

AIAIA Connection with input .
41h power supply o P
L1
L2
TR L3
l )| L L Lic
1 CCEC 12
WIKIY ‘'rTr
=
Tal Tol Tyl E SEEEEEEETEEEEELT
e E E
Connection to external . : I
components 20 P P
....................... i

Regenerative resistor (optional)

SN cRed © When you use an external regenerative resistor,

install an external protective apparatus, such
as thermal fuse without fail.
* Mount the regenerative resistor on
incombustible material such as metal.

The regenerative resistor is equipped
in Frame E type, or can use an
external regenerative resistor.

This overall wiring diagram is a typical one. The pages after P.2-29 that follow show wiring
for specific application. The wiring indicated with the broken line shall be provided only when

required.

Related page -] e« P.7-69... “Options”
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1.Composition of Peripheral Equipments
F-frame (200 V Type)

i....4: Highvoltage PC (to be supplied by customer)
Setup support software
|Wiring to the Connector, X7 - p.2-64| “PANATERM”
Please download
from our web site.

e Monitor output

Charge lamp _
(Red LED)"

o
-
o
o
1
=
o
=3
o
=]

Panasonic

i Wiring to the Connector, X1 - p.2-43 |
= * Connection to PC (PANATERM)

Wiring to the Connector,
X2A, X2B

e Connection to host controller
(RTEX communication)

i P.2-44

n
TETCET T T

e

(9]
>
o
=i
o
QO
=

7
I

Wiring to the Connector, X4 - P.2-47|
¢ Connection 1/O

==

t/J'p::ase(re:: vi |Wiring to the Connector, X6 - P.2-61|
phase(white) w * Connection to encoder
W-phase(black) '
* These colors are "
gzﬁfgor optional | ‘ “ " * X1 to X7 are used for the secondary
: circuit. To connect these terminals to I
N o 1 the primary power supply (particularly,
24 VDC power supply for brake),
Ground 1 insulation is required.
terminal Gﬁnd Do not connect these terminals to the
(earth) same power supply.
>
\! )
'™~ Junction cable Junction cable for motor
for brake Connection to motor driving ., .. Junction cable
phase and ground S for encoder
1 i
(TO) B
7O 1
DC Power supply for brake | —
DC24 V
(to be supplied by customer) i ]

*1 Do not make displacement, wiring or inspection while the charge lamp is lit - cause of electric shock.
*2 When you use an external regenerative resistor, disconnect a short circuit wire.

Related page -3 e P.2-37“Wiring of the Main Circuit (F-frame, 200 V Type)” e P.2-40 “Specifications of Motor Connector”
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2 2. Conformance to International Standards
Preparation About Confomance to Internationl Standards

EC Directives

The 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

(1) Installation environment
Use the driver in an environment of Pollution Degree 2 prescribed in IEC60664-1.
Make sure to install a circuit breaker(MCCB) or fuse which are UL recognized on the
power supply.

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

(2) Short-Circuit Current Rating(SCCR).

This driver conform to the power source witch is less than the maximum input voltage
less than 5000 A symmetrical current.

(3) The NEC (National Electric Code).

The branch circuit of the protection NEC (National Elrctrical Code) and regional stan-
dards according to the embodiment.

(4) Over-load protection and over-temperature protection
Drivers
Over-load protective function will be activated when the effective current exceeds 115
% or more than the rated current based on the time characteristics.
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.6-23.

2-10 Rev.2.00



I 2. Conformance to International Standards

About Conformance to International Standards

SEMI F47

» The SEMI F47 is the standard for the semiconductor when voltage sag. I
* The control voltage of driver is following the SEMI F47 stangard.
The main voltage of driver is following the SEMI F47 standard for under no load or light
load.

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

C€ Nis 0% @ @ [E

o
-
o
o
o
=
Y
=
o
S

LISTED
(ABN Multi-function Type) (A6N Standard Type)
Driver Motor
EN55011
EMC EN61000-6-2 .
Directives EN61000-6-4 I
EN61800-3
_ Low-Voltage | EN61800-5-1 EN60034-1
EC Direc- | Directives EN50178 EN60034-5
tives
Machinery 1SO13849-1(PL ¢, Cat.3)
Directives EN61508 (SIL 3)
EN62061 (SILCL 3) i
. EN61800-5-2 (SIL 3)
Functional IEC61326-3-1
safety IEC60204-1
UL508C UL1004-1, UL1004-6
UL Standards (File No.E164620) (File No.E327868)
CSA Standards C22.2 No.14 C22.2 No.100
Radio Waves Act KN11 .
(South Korea) (KC) 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 L
CSA : Canadian Standards Association Winsbergring 15, 22525 Hamburg, F.R. Germany

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

*1 ABN series standard type do not correspond to the functional safety standards.
*2 Information related to the Radio Waves Law (South Korea)
This servo driver is a Class A equipment according to Radio Waves Law in South Korea (commercial
broadcast communication equipment). Please use the product after recognizing the following notes.
A F 7171 (B F-& BETA71 A4 <Refer to English translation>
o] 7171 d5-(A ) AA /) 7124 @lxp Class A equipment (commercial broadcast communication equipment)
T A o] e FojsiAly] ulEk, 71gge]  This servo driver is a Class A equipment electromagnetic radio L
e wave generator not designed for home use. The user and
A9 e st A& FHo2 P, distributor should be aware of this fact.
(4713 : Servo Driver ) (Comparison model : 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.
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2. Conformance to International Standards
About Conformance to International Standards

Installation Environment

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.)

100 V/200 V Metaric control box
Power NF1 Driver NF2
supply Residual Circuit o Cgerrite coil L / Ferrite coil Motor
@»7 current device [{ breaker Noise filter L2 U ®
(RCD) (MccB) ® DAE v M
- ®
L1C X6 @ @
Surge ® L2c
absorber
X2A
@ @ X2B
Insulated power supply X4
o) for interface
|—< p ©® ®
® Sensor etg. RTEX Communication

“— Protective earth (PE)

* 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 ferrite coil, as shown in the figure, for each cable, power source line and
motor 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 complet-
ing installation.
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I 2. Conformance to International Standards

About Conformance to International Standards

¢ Details of previous chart and cable

Symbol | Connecting to Connecting Cable Name |Length| Memo Shield Ft:;’itlie
©) Circzl;/iltc%';?ker Noise filter Power Line 2m pﬁzla\nsgel/%- Unattached | Unattached
phase
@) Noise filter Servo driver Power Line 2m - Unattached| Attached
® Servo driver Servo motor Motor cable 20 m - Unattached| Attached
@ Servo driver Servo motor Encoder cable | 20 m - Attached | Unattached
® Sensor etc. Servo driver I/O cable 3m — Attached | Unattached
® Earth Noise filter FG Line im — Unattached | Unattached
@ Earth Servo driver FG Line 1m — Unattached | Unattached
/0 signal power Servo driver Power Line im - Unattached | Unattached
® Com?ntjlri():(ation Servo driver Comcr;r;ug}gation 100 m — Attached | Unattached

e The List of Peripheral Equipments refer to P.2-14.

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 2. Conformance to International Standards

Preparation Peripheral Equipments

Power Supply
100 V type: : +10 % +10 %
(A to C-frame) Single phase, 100 V 150, 0 120V oo 50 Hz/60 Hz
200 V type: ) +10 % +10%
(A to D-frame) Single/3-phase, 200 V 159, 10 240V oo 50 Hz/60 Hz
200 V type: 3-phase, 200V 127 to 240V 1127 50 Hz/60 Hz

(E to F-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.

Twisted Servo driver Closely bundled cable. g, driver
N N N L
OO0 o
L2C
VAN VARV, y

United

e Power cable and signal wires must be sufficiently isolated from each other.

Circuit Breaker(MCCB)

Install a circuit breaker(MCCB) 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.2-18 "List of Applicable Peripheral
Equipments of Driver".

Rev.2.00
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2. Conformance to International Standards
Peripheral Equipments

Noise Filter

e , Applicable —
Option part No. Voltage spe(_:lflcatlons Manufacturer’s driver Manufacturer
for driver part No.
(frame)
DVOP4170 Single phase 100 V/200V | SUP-EK5-ER-6 A, B-frame
3-phase 200 V A, B-frame g
DVOPM20042 | single phase 100 V/200 V | 3SUP-HU10-ER-6 H
C-frame ) S
3-phase 200 V Okaya Electric Ind. §
DVOP4220 Single/ 3-phase 200 V 3SUP-HU30-ER-6 D-frame
DVOPM20043 3-phase 200 V 3SUP-HU50-ER-6 E-frame
DVOP3410 3-phase 200 V 3SUP-HL50-ER-6B F-frame

* Select a noise filter whose capacity is commensurate with the power source capacity (in
consideration of the load condition).

e 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) —

e [solate 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 Filt Noise Filt
AC input ; ose er4 AC output AC input .-~ ; - er4 .
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 spe<_:|f|cat|ons Manufacturer’s Manufacturer
for driver part No.
DVOP1450 3-phase 200 V R-A-V-781BXZ-4 )
- Okaya Electric Ind.
DV0OP4190 Single phase 100 V/200 V R-A-V-781BWZ-4 —

When performing withstand voltage test of machine and equipment, be sure to remove the
surge absorber; otherwise, it will be damaged.

Related page -->| « P.2-18 “List of Applicable Peripheral Equipments of Driver” e P.7-69 “Options”
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2. Conformance to International Standards
Peripheral Equipments

Ferrite Cail

Symbol Cable Name Amp. frame symbol 'g‘:ttiﬁg Manptgratc'zt;rer's Manufacturer | Qty.
(100 V)C 0
200 V)C, D
@ Power cable ( )
(100 V)A, B 1
(200 V)A, B, E
DVOP1460 ZCAT3035-1330 TDK Corp.
(100 V)A, B, C
(200 V)A, B, C. D, E 1
@ Motor cable
(200 V)F 2

*1 For symbols, refer to the Block Diagram “Installation Environment” (P.2-12).

*2 The number of turns for ferrite coils are 1.
<Attaching ferrite coil>

Signal wire Wind cables the number of turns required to form the ferrite coil.

Power wire If sheathed (jacketed): remove the sheath (jacket) to the length so that wires (L1, L2, L3) can be
wound on the ferrite coil (including power line dedicated filter). For effective noise reduction func-
tion, 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 ferrite coil (including motor line dedicated filter) to our optional cable, remove

the sheath (jacket) to the length so that wires can be wound on the ferrite coil (including power
line dedicated filter). For effective noise reduction function, U, V and W should be wound togeth-

er.
If not effective, increase the number of ferrite coils (including power line dedicated filters). (See

figure below.)
Encoder line Wind cables the number of turns required to form the ferrite coil.

DVOP1460

Electric wire

*If not effective, increase
the number of turns.

Cover Electric wire

Sheath (jacket)

*|f not effective, increase
the number of turns.

(2 turns)

FG line

DVOP1460

Electric wire
Sheath (jacket) /\ Cover

*|f not effective, increase
the number of filters.

FG line

(1 turn) ;g ;

2-16 Rev.2.00



I 2. Conformance to International Standards

Peripheral Equipments

Residual Current Device

Install a residual current device (RCD) at primary side of the power supply.
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.

e Control power source 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.

For driver and applicable peripheral equipments, refer to P.2-18 “List of Applicable Peripheral
Equipments of Driver”.

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 3. List of Applicable Peripheral Equipments of Driver

Preparation Peripheral Equipments and Wiring

List of Peripheral Equipments

: P Rated operating
Required Circuit breaker i h
i Rated pgwe, (MCCB) Noise Surge Noise current of magnetic
Driver Voltage output e e filter absorber filter for 'conta?or c?.mm
*1 (rated oad (Cient signal o Ega o
Single phase, approx.
100 V 50 Wto 100 W 0.4 KVA DVOP4170 DVOP4190
DVOP4170 DVOP4190
MADLCICICIC] Single/3-phase approx (Single phase) (Single phase)
’ 50 W to 200 W 05 kVA
- DVOPM20042 DVOP1450
10A (3-phase) (3-phase)
" approx.
Single 100 V 200 W 0.5 KVA DVOP4170 DVOP4190 20 A
DVOP4170 DVOP4190 (3P+1a)
MBDLOICICEC] SingIZ/OSO-EJ/haSe, 200w S%p&(\)/); (Single phase) (Single phase)
' DVOPM20042 DYOR a0 DVOP1460
Single 100 V 400 W VA DVOP4190
MCDLOCOEC] - . 15A DVOPM20042
Single/3-phase, 750 W approx.
200V 1.8 kVA
approx. DVOP4190
0.9 kW 2.3 kVA (Singleﬂprhrase)
MDDLODODD | Single/S-phase, 1.0 kW approx. 20 A DVOP4220 DYOP1450 30 A
200V ’ 2.4 kVA (3-phase) (3P+1a)
approx.
15kw 2.9 kVA
approx.
20kw 3.3 kVA 60 A
MEDLOICCE 3-phase, 200 V 30 A DVOPM20043 DVOP1450 DVOP1460 (3P31a)
2o | 2o
approx.
3.0 kW 4.5 KVA 60 A
4.0 kW g'j‘p;% (3P+1a)
MFDLOICICIOC] 3-phase, 200 V a'pprox 50 A DVOP3410 DVOP1450 DVOP1460
4.5 kW 6.8 KVA 100 A
5.0 kW ;‘%p;‘\’;; (3P+1a)
List of Applicable diameter cables
: : Diameter Crimp :
Roaured | DT | el | 00 |demnel | PEnde | Diameter
. Voltage Rated Power withstand for main withstand N
Driver 4 o voltage of circuit voltage power voltage of withstand
. (] foad main circuit | terminal of control supply | Gitor cable voltage of
ated loa Tl block power terminal 4 brake cable
supply cable block
Single phase, approx.
100 V Sowto 00w 0.4 kVA
MADLOICICIC] pm—
ngle/3-phase, a OX.
Ry 50 W t0 200 W A 0.28 mmz/
Single phase, 200W approx. 0.75 mma/ 0.75 mmz/ AWtGEE
100V 0.5 kVA AWG18 AWG18 o
MBDLOCICOC] - 600 VAC 600 VAC 0.75 mme/
SinglefS-phase, | 400w approx. _ , AWG18
: or more Connection| 0.75 mme/ |Connection or more 100 VAC
Single phase, 400 W approx. to _ AWG18 to ) or more
MCOLO00 \ 0.9 kVA exclusive 600 VAC exclusive
Single/3-phase, 750 W approx. connector or more connector
200V 1.8 kVA
0.9 kW approx.
2.3kVA 2.0 mmz/ 2.0 mmz/ 0.75 mmz/
Single/3-phase, approx. AWG14 AWG14 AWG18
MDD 200V 1.0 kW 24 KVA 600 VAC 600 VAC 100 VAC
or more or more or more
1.5 kW approx.
2.9 kVA

When use the external regenerative resistor of the option, use the cable with the same diameter as the
main circuit cable.

Related page --<:) Noise Filter...P.7-69 Surge Absorber...P.7-71
Ferrite Coil...P.7-72 Motor Connector...P.2-40
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I 3. List of Applicable Peripheral Equipments of Driver

Peripheral Equipments and Wiring

f : Diameter Crimp f
Diameter Crimp : Diameter :
Required and terminal witﬁggand f;sgngll’?tartljl and Dlaan:‘gter
. Voltage Rated Power withstand for main withstand :
Driver " Ml voltage power withstand
1 output at the voltage of circuit of control SUppl voltage of Vvoltage of
(rated load, main circuit terminal BB yl motor cable brak 8 bl
Gabe block power termina 4 rake cable
supply cable block
20 kW approx. 2.0 mma/ Connection Connection| 2.0 mma/
: 3.3KkVA AWG14 to to AWG14 2
MEDLLILJLILIL) | 3-phase, 200V o approx. 600 VAC | exclusive exclusive | 600 VAC
’ 45kVA or more connector 0.75 mme/ connector or more
approx. 11 R ' 11 kT 0.75 mme/
3.0kW 43 KVA Sl AWG18 AWG18 =
approx. 3.5 mmz/ 600 VAC 3.5 mmz/ 100 VAC 3
4.0 kW 6.4 KVA AWG12 or more AWG12 or more S
MFDLOICCCO 3-phase, 200 V 600 VAC 5.3 5.3 600 VAC 3
4.5 kW g.%pl?\)/)x or more Terminal Terminal or more =
aDDroX block block =
S0k 78 kVA M5 M5

*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 Use thses products to suit a standard.

e About circuit breaker (MCCB) and magnetic contactor
To comply to EC Directives, install a circuit breaker (MCCB) 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 (MCCB) 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. The Wiring method to connector refer to
P.2-39. “Wiring method to Driver Connector”
¢ Fastening torque list (Terminal block screw/Terminal cover fastening screw)
Terminal cover fastening

Driver Terminal block screw AT L
n Nominal | Fastening torque |Nominal | Fastening torque
Frame Terminal name - (Nem) Mot size (Neom) Mot
F L1,L2,L3,L1C,L2C, P,RB, B, N, U, V, W M5 1.81t02.0 M3 0.19t0 0.21

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

Connector to host
controller (X4)

Nominal | Fastening torque |Nominal| Fastening torque

Terminal block screw

Driver frame

size (Nem) Note 1 size (Nem) Note 1
Ato E M4 1.0t01.2
F M5 181020 M2.6 0.3t00.35
Caution =% Note 1 e 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.

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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I 3. List of Applicable Peripheral Equipments of Driver

Peripheral Equipments and Wiring

Relationship between Wire Diameter and Permissible Current

e 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

¢ Fundamental permissible

current

urpose of this example, the ampere indicated b is selected from
{)heeable right.) P P y <> Strgnded conFIuctor CSV'i)r':zer
Next, determine the number of conductors. (In this example, the (nominal cross section: mme)| |\ i+ a)
cable contains 4 conductors (3 + ground).) Determine the applicable 210 3.5 (excl.) 27
permissible current using the following formula. 3.5 to 5.5 (excl.) 37
Applicable permissible current 5.5 t0 8 (excl.) 49

= fundamental permissible current x current reduction coefficient x current 8 to 14 (excl.) 61
correction coefficient 14 to 22 (excl.) 88

=37x0.7x1.414 22 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 60 (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:

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

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

used. « Current reduction coefficient

e The current reduction coefficient is provided for the case New o s M & e | Com e
where the cable (4-conductor cable in the case of example), o Upto3 0.70
is housed in plastic race/sheath, plastic tube, metal race/ 2 0.63
. . sheath, metal tube or flexible conduit. 50r6 0.56
Because the neutral conductor is not counted as a wire, the cur- 71015 0'49
rent reduction coefficient for “3 or less” is applied as indicated by 16 10 40 0'43
(©)) in the table right. 3110 60 0.39
61 or more 0.34

* Recommended eco-cable
Wire category: 4-conductor polyethylene-insulated power cable with heat-resistant polyethylene sheath
(Standard: EM JIS C 3605) Maximum permissible temperature: 90 °C

Gonductol Max. Minimum |(Reference)
Nominal . Insulation Sheath |(Reference)| conductor Test . -
Structure | Outside . i - . insulation | Approx.
cross i thickness | thickness |Finish O.D. | resistance | voltage .
section or shape | diameter (mm) (mm) (mm) (20 °C) (VA min.) resistance mass
. i X o|
(mm?) (wires/mm2) (mm) (Q/km) (MQekm) (kg/km)
2 7/0.6 1.8 0.8 1.5 12.0 9.42 1500 2500 170
3.5 7/0.8 24 0.8 1.5 13.5 5.30 1500 2500 250
5.5 7/1.0 3.0 1.0 1.5 16.0 3.40 1500 2500 360
7/1.2 3.6 1.0 1.5 17.0 2.36 1500 2000 475
Circular
14 compression 4.4 1.0 1.5 19.0 1.34 2000 1500 730
Circular
22 compression 5.5 1.2 1.6 23 0.849 2000 1500 1100
Circular
38 compression 7.3 1.2 1.8 28 0.491 2500 1500 1800
Circular
60 compression 9.3 1.5 2.0 35 0.311 2500 1500 2790
Circular
100 PO 12.0 2.0 2.4 44 0.187 2500 1500 4630
Circular
150 compression 14.7 2.0 2.6 51 0.124 3000 1000 6710
200 Circular 17.0 25 2.9 60 0.0933 3000 1500 8990
compression ) ’ i i

(o:-{11i[s) B4 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.

e 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.
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I 3. List of Applicable Peripheral Equipments of Driver

Peripheral Equipments and Wiring

Wiring Precautions on Movable Section

When wiring cable bear, take the following precautions:

e 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.2-20 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.)

o
-
o
o
1
=
o
=
o
=]

[Recommended cable bear wiring]

Cable bear

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.

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

e 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]

0 0 0 AOIOIOIO

%
Cable Partition Cable Partition —

QOloo

\
Thick cable Thin cable
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2 4. Installation

Preparation Driver

Install the driver properly to avoid a malfunction 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)
Storage temperature'" (I\%gx.(t:err?pee%tﬁ:re guarantee: 80 °‘C for 72 hours free from condensation™)
Storage humidity 20 % to 85 % RH (free from condensation™)
Vibration Lower than 5.88 m/s? (0.6 G), 10 Hz to 60 Hz
Altitude Lower than 1000 m

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

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
bracket. To change the mounting surface of E/F-frame driver, use the mounting bracket.For
choosing the correct optional mounting bracket, refer to P.7-101 “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
A to F-frame: M5 2.7 N-m to 3.3 N'm

A to D-frame E to F-frame
Basemount (Standard) Frontmount Front or rearmount
[Rear mount] [Use mounting bracket] [Use mounting bracket]

Mounting bracket

% Mounting bracket ) (Attachment) )

Fastening torque of ground terminal (M4) (optional parts) <E-frame>  Fastening torque of ground terminal (M4)

to be 0.7 N-m to 0.8 N-m. tobe 0.7 N'm to 0.8 N-m.

<F-frame>  Fastening torque of ground terminal (M5)
to be 1.4 N-m to 1.6 N-m.
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4. Installation
Driver

Mounting Direction and Spacing

* Reserve enough surrounding space for effective cooling. I

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

*D to F-frame is provided with a cooling fan at the bottom.

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

*Check that the ambient temperature of 50 mm around the servo amplifier does not
exceed the operating temperature range.

oIf the temperature can not be measured beyond a distance of 50 mm, please measure
at the midpoint between the obstacle and the servo amplifier .

o
-
o
o
1
=
o
=
o
=]

T T

Fan Fan |100 mm
Control panel or more

a

Direction of air flowing J)?(r)ng]rrg

from the internal
cooling fan (D to F-frame)

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

A to F-frame | 10 mm or more

to make noise countermeasure.

Caution on Installation

(oL{T[i[e[s 2] ° In case the product malfunctions due to external noise disturbance and static electricity (signal
disconnection, signal phase loss etc.), it will result in unexpected action very likely. It is highly
recommended that you make a fail-safe design and secure the safety in the operative range.

e 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.

* Be sure to install a circurt breaker (MCCB) in the power supply. In addition, be sure to ground ——
the grounding terminal or grounding wire provided. (In order to prevent electric shock and mal-
functions, 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.

e [f 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 above to 5.88 m/s? or more vibration or shock, —
foreign materials such as dust, metallic powder and oilmist, liquids such as water, oil and grind-
ing fluid, close to flammable materials, or in an atmosphere of corrosive gas (H=S, SOz, NO2, Clz,
etc.) or inflammable gas under any circumstance.

Related page -] o P.1-8 “Specifications” e P.2-25 “Installation Motor”

e P.7-32 “Dimensions Driver” ¢ P.7-101 “Mounting Bracket”
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4. Installation

Driver

2-24

¢ 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, NOz, Clz,
etc.) or inflammable gas under any circumstance.

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 in P.2.19.

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 ambient temperature of the amplifier meeting the operating temperature
range. The driver will generate heat while the motor is in operation. Using the driver in a sealed
control box may cause an abnormal heating of the control box.

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 to if the
motor is used in a clean room or similar environment. Pay attention please.

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).

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.
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2 4. Installation

Preparation 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°Ct0 65 °C
2
Storage temperature (Max. temperature guarantee: 80 °C for 72 hours free from condensation™)
Storage humidity 20 % to 85 % RH (free from condensation™)

Lower than 5.0 kW

Lower than 49 m/s? (5 G) at running, 24.5 m/s? (2.5 G) at stall
More than 5.0 kW

Lower than 24.5 m/s2 (2.5 G) at running, 24.5 m/s? (2.5 G) at stall

Vibration | Motor only

Impact | Motor only | Lower than 98 m/s? (10 G)

Motor only | IP67 (except rotating portion of output shaft and connecting pin
Enclosure |(Connector type)| part of the motor connector and the encoder connector)™

rating Motor only | IP65 (except rotating portion of output shaft and connecting pin
(Leadwire type) | part of the motor connector and the encoder connector)™®

Altitude Lower than 1000 m

*1 Ambient temperature to be measured at 50 mm 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 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 when mounting the motor with gear reducer to prevent the
reducer oil/grease from entering to the motor.

Rev.2.00 2-25

o
-
o
o
o
=
Y
=
o
S




4. Installation
Motor

Oil/Water Protection

1) Do not 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-
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 Oil/ Water
motor through shaft.

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)

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.2-27, “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.

(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.)

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 - e P.2-22 “Installation Driver’

¢ P.2-27 “Permissible Load at Output Shaft” e« P.7-38 “Dimensions Motor”
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Preparation Permissible Load at Output Shaft
Radial load (P) direction Thrust load (A and B) direction
L
™ A
S —- =+ M~
: 5
L/2 H
2
P Unit : N (1 kgf=9.8 N) E
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
200 W, 400 W 392 147 196 245 98
750 W,
MSMF 1.0 KW/(L180) 686 294 392 392 147
1.0 kW([_]100)
490 196
to 3.0 kW 980 588 686 p—
4.0 kW, 5.0 kW 784 343
100 W 147 88 117.6 68.6 58.8
MQMF
200 W, 400 W 392 147 196 245 98
1.0 kW to 2.0 kW 490 196
980 588 686
MDMF 3.0 kW
784 343
4.0 kW,5.0 kW 1666 784 980
850 W to 1.8 kW 980 588 686 686 196 —
2.4 kW
MGMF 1176
2.9 kW 1666 784 980 490
4.4 kW 1470
50 W 49
147 88 117.6 68.6
100 W 58.8
200 W, 400 W 392 147 196 245 98
MHMF 1750 W,1.0 kw((J80) 686 294 392 392 147 —
1.0 kW([]130),
1 5kW 980 588 686 490 196
2.0 kW to 5.0 kW 1666 784 980 784 343
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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4.Installation

Permissible Load at Output Shaft

2-28

6
N | | omolosapomy || Mo | e oadpait
50 W P= 200 850 W to 1.8 kW | P= 200
100 W P= 18 - 2.4 kKW p= 5550
200 W P= e 2.9 kW p- 5350
- 400 W P= 6ot 4.4 KW p= L2550
750 W p= 3704 50W p- 3240
1.0kw(J80) | P= 218 100 W p- 4380
o | B0 aow e 8
40KW,50kW | P= 20508 F 400 W p- 20176
MQMF 200 W P={'o8 1.0kw(ls0) | P= {00
o e 2
1.0KW to 20kW | P= {17 20KkW to 50 kW | P= 46256
MDMF 3.0 kW p= 24420
40KW, 50KW | p= 238
Rev.2.00



2

Preparation

5. Wiring of the Main Circuit

A to B-frame (100 V/200 V Type)

Wiring Sequence

1) Wire connector (XA and XB). (The method of connection refer to P.2-39)
2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it is locked.
* 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

Power RCD
supply

External regenerative

resistor

5 L1

3| L3

2 [L1C

1 |L2C

— XA
—————————— 6| P

5| N

,,,,,,,,,,,, 4| B

red U3 U
i % 12|V
1w
_MM 5

—

Green or|E
(Greenyellow @
*These colors
are used for
optional cable.
Motor

Ground resistance: 100 Q max.

For applicable wire, refer to P.2-18.

DC DC power supply
24V | for brake

R

Varistor
Fuse (125V 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 (MCCB).

*Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Do not 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 do not use L2.

*Match the colors of the motor lead wires to those of the
corresponding motor output terminals (U,V,W).
*Do not connect anything to N.

*Avoid shorting and grounding. Do not 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.

*Do not 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 “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 -3 « P.2-40 “Specifications of Motor Connector” e P.2-39 “Wiring method to Driver Connector”
* P.7-91 “Connector Kit XA”  P.7-92 “Connector Kit XB” ¢ P.7-104 “External Regenerative Resistor”
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5. Wiring of the Main Circuit
A to B-frame (100 V/200 V Type)

¢ A to B-frame (100 V/200 V Type)

Symbol o
Name Connector Description
Pin No.
Main power L1 5 100 V type: Single phase AC100to 120 V' *]2% 50/60 Hz input.
i W ) % .
input terminal L2 4 200 V type: Single phase/3-phase  AC200 to 240 V *125% 50/60 Hz input.
XA L3 3 Use L1 and L3 terminal for single phase input.
Control power Lic 2 100 V type: Single phase AC100 to 120 V ﬂgf 50/60 Hz input.
o input terminal | L2C 1 200 V type: Single phase AC200 to 240 V *122¢ 50/60 Hz input.
?D Re : P 6 * When a trip happens due to a regenerative load protection error, connect an
o} gen resistor - ;
o . external regenerative resistor (prepared by customer) between P and B. Then,
= connecting N 5 : . ;
inal specify the external regenerative resistor for the parameter Pr0.16 to 1 or 2.
B termina B 4 * Do not connect N terminal.
u 3
Motor . Connect each phase of the motor winding.
connecting \Y 2
. U: Uphase V:Vphase W: W phase
terminal w 1
Earth terminal @ Earth terminal for grounding. Two terminals are arranged, one of them connect to

the ground, and the other is connected with the earth line of the motor.

System Configuration and Wiring

When the alarm is generated, the main power supply has to be turned off.
Power supply Single phase 100 V/200 V

¢ In Case of Leadwire type ¢ In Case of connector type

Built-in thermal
protector of an
external

Built-in thermal
protector of an
external

regenerative regenerative
resistor resistor
I (light yellow) - (light yellow)
MCCB | L L': | MCCB | L L': |
"; a 2 Mainlpower | '*; a 2 lMainlpower i
@2 H supply @ H supply
= [<] 5 L3 . ) —x S 5 L3 . .
z d For single phase b4 . For single phase
1 {mc rLic }gf,)mﬁo' power | wiring, L2 is not T {ime e }guomﬁd power | wiring, L2 is not
- L2IC pply i used. - |-2|C PPy i used.
5 : 5 :
[External regenerative resistorr.f g ! [External regenerative resistor|:.i g !
1[1 U | U |
Motor ' Motor '
2|2 v ]connection | V_|[connection |
3l w ! W .
414 | |
172159-1 ClE] . ®|S |
172167-1 ® | @ |
ALM £ H @ ALM <+ .
E'g] o | 52;1 o |
Insulated ALM+ . Insulated ALM+ .
DC12to 24 V | DC12to 24V |
(+5 %) M 86 . (+5 %) 36 w- !

- | S |

The external regenerative resistor can be built to A, B-frame.

The wiring indicated with the broken line shall be provided only when required.
Related page -+ e« P.2-40 “Specifications of Motor Connector” ¢ P.2-39 “Wiring method to Driver Connector”
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5. Wiring of the Main Circuit
A to B-frame (100 V/200 V Type)

System Configuration and Wiring

Power supply 3-phase 200 V

* In Case of Leadwire type Builtin thermal * In Case of connector type Built-in thermal

protector of an protector of an
external external
regenerative regenerative
| resistor | resistor
[ (light yellow) - (light yellow) g
moes [ g SN | mocs [ 5 SN | 3
D N - Main power | e S Main power | g
1 8 ; L2 | rsupply | 1 8 ; L2 | supply | 5
> S | L3 I Dy S y—tr| L3 I 3
{}MC [ L1C |] Control power | {}MC [ L1C |] Control power |
= LoC | [ supply ' = L2C || supply !
|
T | T | —
[External regenerative resistort.i 'E\: ! :\3‘ !
i U | U |
Motor ' Motor '
2]2 v }connection | V_|[connection |
3|3 W W
414 | | |
172159-1 ®|S | @ |
172167-1 ® | ® |
ALM £ . * 1
_,—521-—1i I | _,—DBJ— I |
Insulated ® + ' Insulated ® + '
DC12t0 24V DC12t0 24V
(+5 %) M 36 b | (#5%) O 86 pre | I
I J I J .

The wiring indicated with the broken line shall be provided only when required.
Related page -3 e P.2-40 “Specifications of Motor Connector” e P.2-39 “Wiring method to Driver Connector”
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2 5. Wiring of the Main Circuit
Preparation C to D-frame (100 V/200 V Type)

Wiring Sequence

1) Wire connector (XA and XB).(The method of connection refer to P.2-39)
2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it is locked.
¢ 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

*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 (MCCB).

*Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Do not 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 do not use L2.

Power| RCD

| MCCB
supply|

*Do not connect anything to N.

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

External regenerative . X
resistor onneeeees 6 P corresponding motor output terminals (U,V,W).
5| RB *Do not disconnect the shorting cable between RB and
[ B. Disconnect this only when the external regenerative
L= 4| B register is used.

Red-~ Y — 3| U

*Avoid shorting and grounding. Do not connect the
v M 2| v mai
in power.
w
1 *Earth-ground this.

XB *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.

Ground resistance: 100 @ max. . .
For applicable wire, refer to P.2-18. *Do not connect the earth cable to other inserting
slot, nor make them touch.

*These colors
are used for
optional cable.

— Motor

eCompose a duplex Brake Control Circuit so that the

i /—
< 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 “Built-in Holding Brake” on

Fuse (125V 10 A) 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 -+ e« P.2-40 “Specifications of Motor Connector” ¢ P.2-39 “Wiring Method to Driver Connector”
¢ P.7-91 “Connector Kit XA” ¢ P.7-92 “Connector Kit XB” ¢ P.7-104 “External Regenerative Resistor”
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5. Wiring of the Main Circuit
C to D-frame (100 V/200 V Type)

 C to D-frame (100 V/200 V Type)

Symbol
Name Connector Description
Pin No.
) L1 5 100 V type: Single phase AC100to 120 V' *12% 50/60 Hz input.
Main power ) 10 % )
input terminal L2 4 200 V type: Single phase/3-phase  AC200t0240 V *]22% 50/60 Hz input.

XA L3 3 Use L1 and L3 terminal for single phase input. <
Control power L1C 2 100 V type: Single phase AC100 to 120 V ﬂgf 50/60 Hz input. ';':;
input terminal | | og 1 200 V type: Single phase AC200 to 240 V *12% 50/60 Hz input. -

=1
Q
S P 6 Normally, short out the circuit between B and RB.
rfl{ Regen resistor When a trip happens due to a regenerative load protection error, open the circuit
= connecting RB 5 between B and RB and connect an external regenerative resistor (prepared by
terminal customer) between P and B. Then, specify the external regenerative resistor for
XB B 4 the parameter Pr0. 16 set to 1 or 2.
u 3
&?ﬁ;cnn v 5 Connect each phase of the motor winding.
. 9 U: Uphase V:Vphase W: W phase
terminal W 1

@ Earth terminal for grounding. Two terminals are arranged, one of them connect to
the ground, and the other is connected with the earth line of the motor.

System Configuration and Wiring

When the alarm is generated, the main power supply has to be turned off.

Earth terminal

¢ In Case of Leadwire type ¢ In Case of connector type

Built-in thermal Built-in thermal

protector of an protector of an
external external
regenerative regenerative
resistor resistor
e (light yellow) : e (light yellow) ——
mces [ 5 Lo | Mcce [ R |
<« = —F L1 «—x = s~ L1 .
= f lMain power ! = d Main power !
3 : L2 {rsupply : 3 : tz supply
; S 'Y L3 i ; k] / 3 For single phase
z {IMc H LiC }Comrlol power ;‘::én%; izh:;e z {imMc [ Lic }Control POWer  wiring, %2 iz ot
= L2c | ] supply | used. = L2C | supply | used.
I
P 74!»Do not connect anything. P ! Do not connect anything.
N For manu- N For manu-
. T facturer’'s use | facturer’s use |
Note.1) Short wire : ' Note.1) Short wire : '
5 | \[ S |
N n B RB ] J '
[External regenerative resmtortl L= | [External regenerative resistor}. RBB | —
1 U ' '
o v [ Motor | Y_1| Motor |
connection V_|fconnection !
3(3 W H W
4[4 | T |
172159-1 S | S |
172167-1 | |
ALM =
| % |
37 ' '
Insulated ® | Insulated ® |
DC12to 24V DC12t0o 24V
(£5 %) M 36| ! (5 %) M 36 | H
I | T |

_ The regenerative resistor is built into C, D-frame.
The external regenerative resistor can be built to C, D-frame.

The wiring indicated with the broken line shall be provided only when required.
Related page -3 e« P.2-40 “Specifications of Motor Connector” e P.2-39 “Wiring Method to Driver Connector”
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5. Wiring of the Main Circuit
C to D-frame (100 V/200 V Type)

System Configuration and Wiring

Power supply 3-phase

¢ In Case of Leadwire type ¢ In Case of connector type

Built-in thermal
protector of an

Built-in thermal
protector of an

external external

regenerative regenerative

resistor | resistor
_______ (light yellow) (light yellow)

Mcce [ g Pl |_I1 | Mccs [ oL |_I1 |

d = “ 2| Main power | { = ¢ 2| |Main power

d @2 A supply 3 ; supply |
-— ] é y i LS | -—X 2 » . La

{IMC [ L1C |] Control power ! {IMC [ L1C |] Control power !

l— Loc | [ supply | l— Loc | [supply |

. .

P — Do not connect anything. P — Do not connect anything.

N For manu- N For manu-
facturer's use facturer's use

Note.1) Short wire Note.1) Short wire

(+5 %) M 36|

(+5%) Or___ 36|

L

! | I 1
: P | \E P |
- - —{ RB ' ) !
[External regenerative reSIstorr:_n B | [External regenerative resistor! RBB |
1 u ! u H
Motor Mot
2|2 v }connection | v }co%r?;ction |
3[3 w ! w |
4|4 | |
. 1
172159-1 S | &} |
172167-1 ! |
ALM |
! !
Insulated | Insulated ® |
DC12to 24V DC12to 24V
. |

L

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

Related page --3+) < P.2-40 “Specifications of Motor Connector”  P.2-39 “Wiring Method to Driver Connector”
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2

Preparation

5. Wiring of the Main Circuit

E-frame (200 V Type)

Wiring Sequence

1) Wire connector (XA, XB and XC). (The method of connection refer to P.2-39)
2) Connect the wired connector to the driver.
Fully insert the connector to the bottom until it is locked.

» 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

Fuse (125 V 10 A)

b ] ] I 511
ower
Supply_RCD_MCCB NF MCL 4| L2
— — 3| L3
2 |L1C
1 |L2C
— XA
i 4P
External regenerative :
resistor . I: 3 RB
............. 2| B
1IN
XC
e 03T 0
-~ V 2|V
|_, w 1 W
GreenE —@ @
*These colors
are used for
optional cable.
— Motor —
Ground resistance: 100 Q max.
For applicable wire, refer to P.2-18.
N
< DC DC power supply
> 24V |for brake
L
Varistor

*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 (NCCB).

*Make sure to provide a noise filter.

*Provide coil surge suppression units to the coil of the
Magnetic Contactor recommended by manufacturer.
Do not start/stop the motor with this Magnetic
Contactor.

*Provide an AC Reactor.

*Do not disconnect the shorting cable between RB and B.
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. Do not connect the
main power.

eEarth-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.

*Do not connect the earth cable to other inserting slot,

nor make them touch.

eCompose 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.

eFor the holding brake power supply capacity and how to
use the brake, refer to “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 -~ e« P.2-40 “Specifications of Motor Connector” e P.2-39 “Wiring Method to Driver Connector”
¢ P.7-91 “Connector Kit XA” ¢ P.7-92 “Connector Kit XB” ¢ P.7-104 “External Regenerative Resistor”
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5. Wiring of the Main Circuit

E-frame (200 V Type)

e E-frame (200 V Type)

Symbol
Name Connector Description
Pin No.
. L1 5
Main power L2 4 | 3-phase AC200t0240 V ~12% 50/60 Hz input.
input terminal °
XA L3 3
L1C 2 9
Control power Single phase  AC200t0 240 V *12% 50/60 Hz input.
input terminal L2C 1
Q P 4 Normally, short out the circuit between RB and B.
3 . When a trip happens due to a regenerative load protection error, open the
@ Regen resistor RB 3 L ) .
Q . circuit between RB and B and connect an external regenerative resistor
S | XC | connecting db ‘ bet P and B
terminal B > (prepare .y customer) between a.n -
Then, specify the external regenerative resistor for parameter Pr0. 16.
N 1 Do not connect N terminal.
u 3
XB :\;/cl)c:r?zractin v 5 Connect each phase of the motor winding.
. o U: Uphase V:Vphase W: W phase
terminal W 1
. Earth terminal for grounding. Two terminals are arranged, one of them connect
Earth terminal @ . . .
to the ground, and the other is connected with the earth line of the motor.

System Configuration and Wiring

When the alarm is generated, the main power supply has to be turned off.

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

DC12to 24V
(=5 %)

Insulated ®

I

M 36

MCCB | & DL |
) © | L3
S :

{}Imc 1L1C
= L2C
Note.1) Short wire ____ 5
| rB
[External regenerative resistor|...-{ B
N
.
U
V
W
I

The regenerative resistor is built into E-frame or can use external regenerative resistor.

Main power
supply

Control power
supply

Motor
connection

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

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

Related page -+ e« P.2-40 “Specifications of Motor Connector” ¢ P.2-39 “Wiring Method to Driver Connector”
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2 5. Wiring of the Main Circuit
Preparation F-frame (200 V Type)

Wiring Sequence

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

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 “List of Applicable Peripheral Equip-
ments of Driver” (P.2-18).
Tighten the terminal block screw with a torque written on P.2-19.

3) Attach the terminal cover, and fix with screws.
Tighten the screw securing the cover with a torque written on P.2-19.

« 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

*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.

o
-
o
o
1
=
o
=
o
=]

L - L1 *Provide a circuit breaker (MCCB).
Power RCDL_ImccB *Make sure to provide a noise filter.
supply| | ] L2 *Provide coil surge suppression units to the coil of the
| || L3 Magnetic Contactor recommended by manufacturer. Do
not start/stop the motor with this Magnetic Contactor.
L1C Provide an AC Reactor.
L2C D .
*Do not disconnect the short bar between RB and B.
P Disconnect this only when an external regenerative register
External regenerative — RB is used. A —
resistor L |: *Do not connect anything to N.
I B *Match the colors of the motor lead wires to those of the

corresponding motor output terminals (U,V,W).
*Avoid shorting and grounding.

N
@ U U Do not connect the main power.
Thiel Vv Vv eEarth-ground this.
[vhite| )
W *To prevent electric shock, be sure to connect the ground
Black| W terminal (@ of the driver, and the ground terminal (ground
E plate) of the control panel.
Green @ @ *The ground terminal (D)) must not be shared with other 7
«Thése colors equipment.
gﬁigﬁg;’c@;’gle' % Two ground terminals are provided.
— Motor *Do not connect the earth cable to other inserting slot,
p— nor make them touch.
Ground resistance: 100 & max. «Compose a duplex Brake Control Circuit so that the brake
For applicable wire, refer to P.2-18. can also be activated by an external immediate stop signal.
1:5_ DC power *The holding brake has no polarities. '
DC supply *For the holding brake power supply capacity and how to
> 24V for brake use the brake, refer to “Built-in Holding Brake” on P.2-65.  —
- *Provide a varistor.
Varistor Connect a 10 A fuse in series with the varistor.

Fuse (125V 10 A)

The wiring indicated with the broken line shall be provided only when required.
Related page --% e« P.2-40 “Specifications of Motor Connector” e P.7-104 “External Regenerative Resistor”
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5. Wiring of the Main Circuit
F-frame (200 V Type)

e F-frame (200 V Type)
Symbol
Terminal
Name No. Description
(Upper to
bottom)
L1 1
Mai 9 ,
ain power L2 2 3-phase AC200 to 240 V *12% 50/60 Hz input.
input terminal °
L3 3
i L1C 4 .
Control power input Single phase AC200 to 240 V *}2% 50/60 Hz input.
terminal L2C 5 °
_|
% P 6 Normally, short out the circuit between RB and B.
g' When a trip happens due to a regenerative load protection error, open the
o | Regen resistor RB 7 circuit between RB and B and connect an external regenerative resistor
§_ connecting terminal B 8 (prepared by customer) between P and B. Then, specify the external
regenerative resistor for parameter Pr0. 16.to 1 or 2.
N 9 Do not connect N terminal.
u 10
Motor connecting v 11 Connect each phase of the motor winding.
terminal U: Uphase V:Vphase W: W phase
W 12
Earth terminal @ Earth terminal for grounding._Two terminals .are arranged_, one of them connect
to the ground, and the other is connected with the earth line of the motor.

System Configuration and Wiring

When the alarm is generated, the main power supply has to be turned off.
Built-in thermal protector

of an external

regenerative resistor

. (light yellow)
| Terminal block
MCCB | 3 oL .
' = ' Main power
8 ; L2 | rsupply
{IMC [ L1C [] Control power
= L2C | [ supply

Motor
connection

DC12t024 V
(+5 %) M 36

L

[ O
37
Insulated 5 ALM+

ALM-

The regenerative resistor is built into E-frame or can use external regenerative resistor.

The wiring indicated with the broken line shall be provided only when required.
Related page -+ e P.2-40 “Specifications of Motor Connector”
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5. System Configuration and Wiring

Wiring Method to Driver Connector

2

Preparation

* Follow the procedures below for the wiring connection to the Connector [XA], and [XC].

How to Connect

1. Strip the cable. 12’;‘2 ié :‘y’ Z)‘V"e)
* For single wire (Please refer to the length in figure.) jz"
e For stranded wires (ferrules must be used as illustrated below).

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 appro-
priate crimping tool.

3) After crimping, cut off the cable conductor portion protrud-
ing from the ferrule. (The allowable protruding length after
cutting should be 0 to 0.5 mm.)

e Part No. of the crimping tool:
CRIMPFOX U-D66 (1204436)
Available from Phoenix Contact, Ltd.

A B

(1) A>B i i [ |

== [ I

El:D:E 1 mm or more “
B

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.
e Part No. of the crimping tool: YNT-1614
Available from J.S.T. Mfg. Co., Ltd

o
-
o
o
1
=
o
=
o
=]

(MDAzB AsB+C
_ A

()

()
[
* 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 electric shock
and fire from a short circuit may result.

A to C (100 V/200 V), D (200 V) specifications
<Cables Compatible with Connector>

E (200 V) specifications
<Cables Compatible with Connector>

Conductor Size
Sheath Outline

Conductor Size

AWG18 to 14
® 2.1 mmto ¢ 3.8 mm

<Recommended Connector Bar Terminal>

AWG18

Terminal Model Number Al0.75-8GY (Phoenix Contact, Ltd.)

Conductor Size

Sheath Outline

<Recommended Connector Bar Terminal>
Conductor Size
Terminal Model Number VTUB-2 or NTUB-2 (J.S.T. Mfg. Co., Ltd)

AWG18 to 12
® 2.1 mmto ¢ 4.2 mm

AWG16 to 14

2. Insert the cable to the connector in the following

Ve

* You can pull out the cable by pushing
down the spring as the above.

1 .y
Attach the handle
lever to the handling

slot on the upper

portion. Press down &

the lever to push
down the spring.

while pressing
down the lever,
until it hits the
insertion slot.

~

* Please be careful that all the strands

are inserted into the spring opening.

2 mmp ' 3
Insert the cable ,

You can wire it by releasing
the operating lever. Please
pull the wire lightly and
make sure that the wire is
securely connected.

* Take off the connector from the Servo Driver before making connection.

¢ Insert only one cable into each one of cable insertion slot.

* Please keep the operating lever after use.

* Since the strip length of the electric wire depends on the type of electric wire, please decide the
optimum strip length according to the processing condition.
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2 5. System Configuration and Wiring

Preparation Specifications of Motor Connector

When leadwire type was be used

¢ When the motors of <MSMF, MQMF, MHMF> are used, they are connected as shown below.
Connector: Made by Tyco Electronics k.k, (The figures below show connectors for the motor.)

l Connector fOI‘ encoder PIN l:lo. Application *When use absolut encoder
321 ;* BBQ-?— (multi-turn data is not used),
61512 3 FG(SHIELD) do not connect to 1-pin and 2-pin.
4 PS
91817 5 PS
== I 172169-1 6 NC
B: 7 E5V
8 EOV
9 NC
Connector for brake <Connector for motor> <Connector for brake>
— —
2 [ 1
@ Connector AE
for motor 172167-1 172165-1
PIN No. |Application PIN No. |Application
— T 1 U-phase 1 Brake
H:I 2 V-phase 2 Brake
3 W-phase
4 Ground

When connector type was be used

¢ When the motors of <MSMF, MQMF, MHMF(50 W to 1.0 kW []80)> 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.

PIN No. [Application

1 5 1 FG(SHIELD
l Connector for encoder 2 6 o éAT— ) *When use absolut encoder
3 3 EQV (multi-turn data is not used),
== do not connect to 2-pin and 5-pin.
4 7 4 PS
]: 5" BAT+

JNB6CRO7PM2 6 E5V
JN6CRO7PM4 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.

MSMF(50 W to 1.0 kW([_180))

PIN No. [Application
J Connector for motor 1 U-phase
2 V-phase
]: 3 W-phase
PE Ground
JN8ATO04NJ1 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
J Connector for brake \ 1 Brake | Electromagnetic brake is
FJI::' = 2 Brake a nonpolar device.

— ]: 2 Tightening torque of the screw (M2) 0.19 N-m to 0.21 N-m
——1

JN4ATO2PJM-R *Be sure to use only the screw supplied with the connector,
to avoid damage.

g Do not connect anything to NC.
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I 5. System Configuration and Wiring

Specifications of Motor Connector

MHMF(50 W, 100 W)

PE PIN No. |Application
5 1 U-phase
J Connector for motor 4 2 V-phase L
s 3 W-phase
I 3 4 NC
(1 1 PE Ground

)
JN11AHOBNN2 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 g
damage.
[Motor with brake]
PIN No. |Application
Connector for motor and brake 1 U-phase
l 2 V-phase
3 W-phase
E—E == T 4 Brake
— 5 Brake
PE Ground

* Electromagnetic brake is a nonpolar device.

MQMF, MHMF(200 W to 1.0 kW([_I80))

PIN No. |Application
1 U-phase
2 V-phase
3 W-phase
4
5

J Connector for motor

NC
NC
PE Ground
Tightening torque of the screw (M2) 0.085 N-m to 0.095 N-m
(screwed to plastic)

]

al LY

JNTTAHOBNNT *Be sure to use only the screw supplied with the connector, to avoid ——
damage.
[Motor with brake]
PIN No. |Application

Connector for motor and brake 1 U-phase
l 2 V-phase
J 3 W-phase

Il 4 Brake

5 Brake

:‘ PE Ground

11 * Electromagnetic brake is a nonpolar device. P

GEMEINGREY Do not connect anything to NC.
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5. System Configuration and Wiring

Specifications of Motor Connector

¢ When the motors of <MSME (1.0 kW([1100) to 5.0 kW), MDMF, MGMF, MHMF (1.0 kW([]130) to 5.0 kW)>
are used, they are connected as shown below.
Connector: Made by Japan Aviation Electronics Industry, Ltd. (The figures below show connectors for the motor.)

e Connector for encoder

Connector for encoder
(Large type) JL10

L 2

Connector for encoder
(Small type) LN2

<Encoder connector JL10>

JL10-2A20-29P

JN2AS10ML3-R

<Encoder connector JN2>

*When use absolut encoder
(multi-turn data is not used),
do not connect to 5-pin and 6-pin.

*When use absolut encoder(multi-turn data is not used),

PIN No. |Application PIN No. |Application
A NC 1 EQV
B NC 2 NC
C NC 3 PS
D NC 4 E5V
E NC 5 BAT-
F NC 6" BAT+
G EOV 7 PS
H E5V 8 NC
J  |FG(SHIELD) 9  |FG(SHIELD)
K PS 10 NC
L PS
N NC .
P NG Do not connect anything to NC.
R NC
S* BAT-
T BAT+ do not connect to S-pin and T-pin.

¢ Connector for motor/brake
Table of Connector for motor and Connector for brake

o Motor capacit 200 V
model pacity with Brake | without Brake
1.0 kW(L1100) to 2.0 kW A C
MSMF 3.0 kW to0 5.0 kW B D
1.0 KW to 2.0 kW A C
MDMF 3.0 kW to 5.0 kW B D

§ Connector for motor

o Motor capacit 200 V
model pacity with Brake | without Brake
850 W to 1.8 kW A C
MGMF 2.4 kW, 2.9 kW, 4.4 kW B D
1.0 kW((1130) to 1.5 kW A C
MHMF 2.0 kW to 5.0 kW B D

JL10-2E20-18PE-B JL10-2E24-11PE-B
PIN No.| Application PIN No.| Application
G with Brake: Brake A with Brake: Brake
without Brake: NC without Brake: NC
JL10-2E20-4PE-B H w?th Brake:Brake B w?th Brake: Brake
without Brake: NC without Brake: NC
A NC C NC
JL10-2E22-22PE-B = U-phase D U-phase
PIN No. [Application I V-phase E V-phase
A U-phase B W-phase F W-phase
B V-phase E Ground G Ground
C W-phase D Ground H Ground
D Ground C NC | NC

2-42

Do not connect anything to NC.
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2 6. 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.

L Connector .
Application Symbol Pin No. Description
VBUS 1
D- 5 Use for communication with personal 2
computer. B
USB signal terminal D+ 3 g
— 4 Do not connect.
GND 5 Connected to ground of control circuit.

REEL e © 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 brake), insulation is required.
Do not connect these terminals to the same power supply.
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2 7. Wiring to the Connector, X2A and A2B

Preparation Connecting to Communication Cable

Connecting to communication cable.
[X2A] RX connector

Name Symbol c?,?: :'::_or Description
Unused — 1 Connect to pin 1 on TX connector of sending side node.
Unused — 2 Connect to pin 2 on TX connector of sending side node.
Network input+ RX+ 3 Connect to pin 3 on TX connector of sending side node.
Unused — 4 Connect to pin 4 on TX connector of sending side node.
Unused — 5 Connect to pin 5 on TX connector of sending side node.
Network input— RX— 6 Connect to pin 6 on TX connector of sending side node.
Unused — 7 Connect to pin 7 on TX connector of sending side node.
Unused — 8 Connect to pin 8 on TX connector of sending side node.
Frame ground FG Shell Connect to shield of cable.

[X2B] TX connector

Name Symbol c?,?:z':_‘” Description
Unused — 1 Connect to pin 1 on RX connector of receiving side node.
Unused — 2 Connect to pin 2 on RX connector of receiving side node.
Network output+ TX+ 3 Connect to pin 3 on RX connector of receiving side node.
Unused — 4 Connect to pin 4 on RX connector of receiving side node.
Unused — 5 Connect to pin 5 on RX connector of receiving side node.
Network output— | TX— 6 Connect to pin 6 on RX connector of receiving side node.
Unused — 7 Connect to pin 7 on RX connector of receiving side node.
Unused — 8 Connect to pin 8 on RX connector of receiving side node.
Frame ground FG Shell | Connect to shield of cable.

*Be sure to use shielded twisted pair (STP) compatible with 5e of TIA/EIA-568 or higher cat-
egory.

* 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 brake), insulation is required.
Do not connect these terminals to the same power supply.

2-44 Rev.2.00



I 7. Wiring to the Connector, X2A and X2B

Connecting to Communicatino Cable

Tips on Wiring

(1) Be sure to use shielded twisted pair (STP) compatible with CAT5e or higher category.

* If both ends of the shield are not grounded, EMC performance will degrade.

* When installing connector plug on both ends of shielded cable, positively connect the
shield to the metallic plug shell.

* For colors of wire and matching connector pins, refer to TIA/E1A568B (see figure below).

* Pins 3 and 6 are for signal wire.

* Connect wire to 3 pin pairs on the connector: 1-2, 4-5 and 7-8.

* When using 2-pair wire in place of 4-pair wire, use pins 1-2 and 3-6 and leave pins 4-5
and 7—-8 on connector unconnected.

(2) Legth of communication cable

a . Between 2 nodes: max. 100 m
b. Total length of cables between all nodes in the communication loop: max. 200 m

* Both requirements should be met.

e If the requirement b above cannot be met, consult with us.

Because specifications such as flexural characteristic, temperature range and insulation

material differ from manufacturer to manufacturer, select the cable best suitable for your

application.

Select the cable for movable application according to your operating condition.
<Communication cable used in our evaluation>

Manufacturer: Sanwa Supply Inc.

Part No. : KB-STP-**LBN Category 5e, STP

Systerm
Conifiguration

Controller

Slave -
MINAS-A6N MINAS-A6N MINAS-AGN_
Node address=0 Node address=1 Node address=n
(n=31)

RX ’_L TX

Node address is the ID (MAC-ID) used to identify the slave on the network, and set up with

the rotary switch (RSW) on the front panel.

The details of wiring, the node address setting procedure, refer to Reference Specification

of the upper controller.

* 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 brake), insulation is required.

Do not connect these terminals to the same power supply.

Rev.2.00
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7. Wiring to the Connector, X2A and X2B

Connecting to Communicatino Cable

Example of Connecting to Connector X2A, X2B

2-46

|Connection to X2A|

MAX: 100 m
- E [ ConnectorX2B
1 RJ45 plu — RJ45 plug |
Connector X2A | P9 plg | (When A6BN servo driver is
RX+ 3 White/Green /,\ 3 X+ used in the preceding circuit)
RX— 6 Green - 6 TX=
_ 1 White/Orange ~ 1 —
_ 2  Orange \// 2 _
— 5 White/Blue ~ 5 —
4 Blue / 4
_ — _
— 7 White/Brown ~ 7 —
8  Brown / 8
_ - _

Shield on connector T

Servo driver

Shielded twisted pair cable of 5e or higher category

Higher-level device or servo
driver in the preceding circuit

Connection to X2B|

MAX: 100 m

T 1

RJ45 plu
Connector X2B | Pl

q

RJ45 plug .rConnector X2A
| (When A6N servo driver is

>+ 3 White/Green

3 used in the subsequent circuit)

RX+

6 Green

RX-

TX-

1 White/Orange

2 Orange

5 White/Blue

4 Blue

7 White/Brown

8 Brown

® N[N |= o

-—-
>

\1/\
\//\
\1/\
\1/\

T
!
’ |

Shield on connector T

Servo driver

Shielded twisted pair cable of 5e or higher category

Shield on connector

Higher-level device or servo
driver in the subsequent circuit

—

Pin placement of RJ45 plug
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2 8. Wiring to the Connector, X4

Preparation Connection to I/0
Tips on Wiring
( 3m 7 K
™ orshorer 7] o Peripheral apparatus such as host controller should be located
Peripheral within 3 m.
Equipments

- Sogmortonger 1R © Separate the main circuit at least 30 cm away.
supply[™ : Do not pass them in the same duct, nor bind them together.
=y

o
-
o
o
1
=
o
=
o
=]

o Power supply for control signals (Vcc) between COM+ and
COM- (Voc) should be prepared by customer.
oM AT Vdc:12to 24 V —
oA- I o Use shield twisted pair for the wiring of command pulse input
SO and encoder signal output.

terminals, nor run more than current below .
Rated current: 40 mA

— Maximum current: 50 mA

Inrush current: 90 mA L

_"¥
g o Do not apply more than 24 V to the control signal output
N

Connestor X4 ©When the relay is directly driven by the control output signals,
install a diode in parallel with a relay, and in the direction as
the Fig. shows. The driver might be damaged without a diode
installment, or by reverse direction.

o Frame ground (FG) and the shell of connector is connected to
the earth terminal inside of the driver.

¢ Specifications of the Connector, X4

Connecter to be prepared by customer
Manufacturer
Part name Part No.
Connecter (soldering type) DF02P050F22A1 Japan Aviation Elec-
Connector cover DF02P050B22A1 tronics Ind.
Connecter (soldering type) 52316-2619
Molex Inc.
Connector cover 54331-0261
Connecter (soldering type) 10150-3000PE
Sumitomo 3M
Connector cover 10350-52A0-008

* For details, refer to P.7-69, “Options” of Supplement.

GENELCRE]  * Tightening torque of the screws for connector (X4) for the connection to the 1/O con-
troller to be 0.3 N'm to 0.35 N'm. Larger tightening torque than these may damage the
connector at the driver side.

* 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 brake), insulation is required.
Do not connect these terminals to the same power supply.
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2 8. Wiring to the Connector, X4

Preparation Connecting Example

Example of Connecting to Connector X4

F—
|
|
|
|
|
|
|
|
|

|
I
I-COM '
@—_ 4.7 kQ |
| . |
_ SEMONs(SM) [N | iy |
Normal Open &/ 47k0 i
N_POT (SI2) (M F9=c] !
Normal Close \J 47k0 |
~__NOT (SI3) ()™ ﬂ"{d i
Normal Close N4 I |
_ SEMONi(SH) |y | ' =] | |
Normal Open % 47k0 i
_ HOME (sI5) AOH 4y | |
Normal Open % 47k0 !
__EXT2(Sl§) AL ] | |
Normal Open N2 !
. EXT3(SI7) (I ﬂ:‘iﬁ !
Normal Open NZ I |
__SI-MON4(SI8) |73 Tk ﬂ"iﬁ :
Normal Open N\
7o @ = OA+ ---------
AP =T T i >
 BRK-OFF+ (SO14) | /™ (18— OA-
- \1/ %}j:¥<— U I\I 5
BRK-OFF- (SO1-) | /5 :
2 ANl L oB+
= BiNCTTRITT TE on,
_ EX-OUT+ (S024) | /o = OB-
pC = ExoUT- (50 = %}jtqﬂ_ """ B
1224V T “OUT= (S02-) @ ;
(10) GND
. ALM (S034+) |3 - ‘
- ALM- (SO3-) X %}jﬂk‘_ " l "
@ e

The functions of the pins on below can be assigned by parameter (refer to P.3-64...).

Input: 5,7, 8,9, 10, 11,12, 13
Output: 1, 2, 3, 4, 25, 26
* The function of pins on above default factory setting.
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2 8. Wiring to the Connector, X4

Preparation Input Signal and Pin No.

Input Signal Source

Pin Title of signall Input signal source Related control mode —
No. Symbol | I-COM RTEXc;)nrgrrRtLéTcanons

* Connect to the positive or negative terminal of the external DC source (12—24 V).
e Power source is 12 V+5 % t0 24 V+5 %.

)
-
(]
T
o
=
]
=
o
=1

Absolute Encoder Battery Input

Title of signall  Absolute encoder battery input Related control mode

Pin No.14:BTP-I RTEX communications
Pin No.15:BTN-I monitor

No. Symbol

e Connect the battery for absolute encoder (recommended: ER6V 3.6 V from Toshiba
lifestyle), as follows.
BTP-I: + polarity
BTN-I: — polarity —
e Connect the power for multi-turn data storage to the absolute encoder through BTP-O (pin 3)
and BTN-O (pin 4) of encoder connector X6.
¢ Directly connect the encode connection cable to the battery, or connect to battery
connector.

“RTEX communications monitor” in the table is the response of RTEX communication and therefore
monitor.
O No allocation is made to the response (status flag) of RTEX communication and therefore
monitor is possible. I
- No allocation is made to the response (status flag) of RTEX communication and therefore
monitor is impossible.
2\ The status flag [Warning] of RTEX communication is turned ON whenever any warning is
generated, regardless of setting value of Pr 4.40 or Pr 4.41.
The designation in () in [Sign] column in the table shows the symbol used in RTEX
communications.
('Notice that detection conditions of external output signal and RTEX communication signal are not
the same.)

For details, refer to Technical Reference of controller.
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8. Wiring to the Connector, X4
Input Signal and Pin No.

Control Input Signal

Control input signal Sl1to SI8 can be allocation can be changed. The logic can be changed.

e How to use refer to P.3-64"Pr4.00 SI1 Input selection”.
¢ For details, refer to P.2-54.

¢ Control Input Circuit

Title of signall SI1 Input
Symbol | SI1

Pin

Title of signall SI2 Input
Symbol | SI2

Pin

Boan

Pin Title of signall SI3 Input
Symbol | SI3

Pin Title of signall SI4 Input
Symbol | Sl4

Title of signall  SI5 Input

No Symbol | SI5

Pin Title of signall S16 Input

No Symbol | SI6

Pin Title of signall  SI7 Input
Symbol | SI7

Title of signall SI8 Input
Symbol | SI8

Pin

=z =z
S S

» 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.

i 12Vto24V 6 .|'COM,i;7 kQ |
J_ I @z: | J— T @Z: l
| |

— | E-STOP | E-STOP
Relay | ! l\ o

12Vto24V

Related page - +P.3-64 "Details of Parameter"
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8. Wiring to the Connector, X4
Input Signal and Pin No.

* Function allocatable to control input

Title of signal| Forced alarm input Related control mode
RTEX communications
Symbol | E-STOP monitor O

* Generates Err 87.0 "Forced alarm input error".

o
3
T
Title of signal| Positive direction over-travel inhibition input Related control mode §
RTEX communications g
Symbol | POT monitor O

 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 setup of over-travel inhibit input by the host controller, set Pr5.04 to 1. and
comferm sepesfication of the host controller.

* When using this input, set Pr5.04 “Setup of over-travel inhibit input” to a value other
than 1 so that the input is ON when the moving portion of the machine exceeds this
signal range toward positive direction.

* |f used as a home position reference trigger in a home position return, the input can
only be assigned to SI6 with Pr 5.04 set to 1 to disable the drive inhibit input. The
signal width should be 1 ms or longer then at the time of closing, and should be 2 ms
or longer then at the time of opening. Please keep in mind that it cannot guarantee this

value.
Title of signal| Negative direction over-travel inhibition input Related control mode
RTEX communications
Symbol | NOT monitor O
* Positive direction over-travel inhibit input.
* The operation with this input turned ON is set up in Pr5.04 “Setup of over-travel inhibit I
input”.
* When using setup of over-travel inhibit input by the host controller, set Pr5.04 to 1. and
comferm sepesfication of the host controller.
* When using this input, set Pr5.04 “Setup of over-travel inhibit input” to a value other
than 1 so that the input is ON when the moving portion of the machine exceeds this
signal range toward positive direction.
e |f used as a home position reference trigger in a home position return, the input can
only be assigned to SI7 with Pr 5.04 set to 1 to disable the drive inhibit input. The
signal width should be 1 ms or longer then at the time of closing, and should be 2 ms —
or longer then at the time of opening. Please keep in mind that it cannot guarantee this
value.
Title of signal| Near home input Related control mode|
RTEX communications
Symbol | HOME monitor O

* When using the near home sensor during the return to home position operation,
input the sensor signal, and External signal input in a home position return. —

* If used as a home position reference trigger in a home position return, the input can
only be assigned to SI5, respectively.

Related page --%:| °P.3-64 “Details of Parameter” *P.6-3 “Protection Function”
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8. Wiring to the Connector, X4
Input Signal and Pin No.

Title of signal| External latch input 1 Related control mode
RTEX communications
Symbol | EXT1 monitor o
Title of signal| External latch input 2 Related control mode
RTEX communications
Symbol | EXT2 monitor O
Title of signal| External latch input 3 Related control mode
RTEX communications
Symbol | EXT3 monitor O
* An external input signal is used as a trigger for position latch, Latch mode with stop
function and home position return.
* The signal width should be 1 ms or longer then at closing time, and should be 2 ms
or longer at opening time. This value is not guarantee value.
* When a contact and rising logical edge setting and b contact and falling logical
edge, latch is performed at the timing of change from open (OFF) to closed (ON).
e EXT1, EXT2, and EXT3 can only be assigned to S15, S16, and SI7, respectively.
Positive direction over-travel inhibition input (POT), Negative direction over-travel
inhibition input (NOT), Near home input (HOME) used as a trigger or external latch input1
to 3 (EXT1, EXT2, and EXT3) can only be assigned to S15, S16, and SI7, respectively.
The method and condification of assignation, refer to P.3-64 "[Class 4] I/F Monitor
setting".
When using this signal to execute a homing operation, the detail of the latch of actual
motor position refer to technical reference of controller.
ITitIe of signal| General purpose monitor input 1 Related control mode
RTEX communications
Symbol | SI-MON1 monitor O
ITitIe of signal| General purpose monitor input 2 Related control mode
RTEX communications
Symbol | SI-MON2 monitor O
ITitIe of signal| General purpose monitor input 3 Related control mode
RTEX communications
Symbol | SI-MONS3 monitor O
ITitIe of signal| General purpose monitor input 4 Related control mode
RTEX communications
Symbol | SI-MON4 monitor O
ITitIe of signal| General purpose monitor input 5 Related control mode
RTEX communications
Symbol | SI-MONS5 monitor O
e Used as the general purpose monitor input.
* This input does not affect the operation, and can be used for monitoring through RTEX
communications response.
e SI-MON1/EXT1, SI-MON2/EXT2, SI-MONS/EXT3, SI-MON4/EX-SON, and SI-MON5/
E-STOP are not to duplicately assign. Duplicate assignment causes the Err33.0 “Input
duplicate assignment error 1 protection” or Err33.1 “Input duplicate assignment error 2
protection”.
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8. Wiring to the Connector, X4
Input Signal and Pin No.

Title of signal| External servo on input Related control mode
RTEX communications
Symbol | EX-SON monitor O

e External servo on input.
* When both this input and either of RTEX communication servo on command or the
setup support tool (PANATERM) servo on command are on, the servo on command

)
for servo control process is turned on. §
g
5
Title of signal| Dynamic brake (DB) switching input Related control mode
RTEX communications
Symbol | DB-SEL monitor O
» Switches the dynamic brake (DB) ON and OFF after stop (when the main power is
off).
Switching is only possible when main power supply Off is detected.
Setting is required for all control modes after setting Pr6.36 “Dynamic brake operation
input setup” to 1, in case of using dynamic brake switching input (DB-SEL). In case
only one or two control modes are set, either Err33.2 “Input function number error 1” or
Err33.3 “Input function number error 2” will occur.
* Default assignment
Default Default Setup
H parameter e A
Pin Name | Pin No. ggtl?al:zael’:;t: ( )s%tting | T_::sc::lon control T_;I:n:fcm control T_t;o;?ue control
: decima I i 1 1 in k1 1 ik
notation signall Logic signall Logic signall Logic
S 5 Pr4.00 00823232 SI-MON5 a-contact | SI-MON5 a-contact SI-MON5 a-contact
(3289650)
00818181h
SI2 7 Pr4.01 (8487297) POT b-contact POT b-contact POT b-contact
00828282h
SI3 8 Pr4.02 (8553090) NOT b-contact NOT b-contact NOT b-contact
Sl4 9 Pr4.03 L d SI-MON1 a-contact | SI-MON1 a-contact SI-MON1 a-contact
(3026478)
SI5 10 Pr4.04 00222222 HOME a-contact HOME a-contact HOME a-contact
(2236962)
Si6 11 Pr4.05 32?7?1 g;;] EXT2 a-contact EXT2 a-contact EXT2 a-contact
002B2B2Bh
SI7 12 Pr4.06 (2829099) EXT3 a-contact EXT3 a-contact EXT3 a-contact
00313131h
SI8 13 Pr4.07 (3223857) SI-MON4 a-contact | SI-MON4 a-contact SI-MON4 a-contact

% 1 Operation of a-contact and b-contact:

a-contact: The current in the input circuit is shut down and the photocoupler is turned OFF.
— function disabled (OFF state)

The current flows through the input circuit and the photocoupler is turned ON.
—  function enabled (ON state)

b-contact: The current in the input circuit is shut down and the photocoupler is turned OFF. —
— function enabled (ON state)

The current flows through the input circuit and the photocoupler is turned ON.
— function disabled (OFF state)

In this manual, the status of the input signal is defined as ON when the signal activates, the

specified function and OFF when the signal deactivates.
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2

Preparation

8. Wiring to the Connector, X4

Output Signal and Pin No.

Output Signals

Control output signal SO1to SO3 can be allocation can be changed. The logic can be

changed.

¢ How to use refer to P.3-66"Pr4.10 SO1 Input selection".
¢ For details, refer to P.2-58.

e Control output circuit

o Title of signall SO1 output
n
Pin No.1:S0O1 +
No.
Symbol | pin No.2:501 —
Title of signall SO2 output
Pin No.25:S02 +
No.
Symeol | bin No.26:502 —
Title of signall SO3 output
Pin
Pin No.3:S03 +
No.
Symeol | bin No.4:S03 —

connection, and connect to relays or photocouplers.

connected since it does not meet VIL.

current 50 mA, inrush current 90 mA or less.

Install toward the direction
as the fig.

Max. 30 V

* The output circuit is composed of open collector transistor outputs in the Darlington

* 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

* The current flowing to each output and input should be rated current 40 mA, maximum

¢ Function allocatable to control output

Title of signal| Servo-Alarm output Related control mode*!
RTEX communications
Symbol | ALM (Alarm) monitor

-

* This signal shows that the driver is in alarm status..

e Output transistor turns ON when the driver is at normal status, and turns OFF at alarm

status.

Title of signal| Servo-Ready output Related control mode*!
Symbol | S-RDY (Servo_Ready) ATEX Comaons

-

* This signal shows that the driver is ready to be activated.
* The servo becomes ready when all the following

conditions are satisfied, and the output transistor is turned on.

Control/Main power is established.
Alarm does not occur.
RTEX communication is established

Synchronization between communication and servo is achieved.

2-54

Rev.2.00



8. Wiring to the Connector, X4
Output Signal and Pin No.

Title of signal| External brake release signal Related control mode*'
RTEX communications
Symbol BRK-OFF monitor*? —

* Outputs the timing signal which activates the holding brake of the motor.
* Turns the output transistor ON at the release timing of the holding brake.
* This output needs to be assigned to every control mode.

Title of signal| Positioning complete Related control mode*!
. RTEX icati
Symbol | INP (In_Position) mg‘;’;'fa o 0O
e QOutputs the positioning complete signal. Turns ON the output transistor upon
completion of positioning.
¢ For details, refer to P.3-70.
Title of signal| Speed arrival output Related control mode*!
RTEX communications
Symbol | AT-SPPED monitor2 —_
e QOutputs the speed arrival signal. Turns ON the output transistor upon arrive of speed.
e For details, refer to P.3-72.
Title of signal| Torque in-limit signal output Related control mode*!
Symbol | TLC (Torque_Limited) BN
monitor
e Qutputs the torque in-limit signal. Turns ON the output transistor upon limit of torque.
Title of signal| Zero-speed detection output signal Related control mode*!
RTEX communications
Symbol ZSP monitor*?
* Outputs the zero-speed detection signal. Turns ON the output transistor upon
detection of Zero-speed.
Title of signal| Speed coincidence output Related control mode*!
RTEX communications
Symbol | V-COIN e —
* Outputs the speed coincidence signal. Turns ON the output transistor upon coincidence
of speed.
e For details, refer to P.3-72.

Rev.2.00

*1  With unrelated control mode, the output transistor is always turned off.

*2  “RTEX communications monitor” in the table is the response of RTEX communication and
therefore monitor.
O No allocation is made to the response (status flag) of RTEX communication and therefore
monitor is possible.
- No allocation is made to the response (status flag) of RTEX communication and therefore
monitor is impossible.
2\ The status flag [Warning] of RTEX communication is turned ON whenever any warning is
generated, regardless of setting value of Pr 4.40 or Pr 4.41.
The designation in () in [Sign] column in the table shows the symbol used in RTEX
communications.
(' Notice that detection conditions of external output signal and RTEX communication signal are not
the same.)

For details, refer to Technical Reference of controller.
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8. Wiring to the Connector, X4

Output Signal and Pin No.

Title of signal| Positioning complete 2 Related control mode*!
RTEX communications
Symbol | INP2 monitor*

Outputs the positioning complete signal 2. Turns ON the output transistor upon
completion of positioning.
For details, refer to P.3-74.

Title of signal| Alarm output 1 Related control mode*!
Symbol | WARN1 (Warning) RTEX communications|
monitor
* 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 signal| Alarm output 2 Related control mode*!
Symbol | WARN2 (Warning) A= coninn e RN
monitor
* Outputs the warning output signal set to Pr4.41 “Warning output select 2”. Turns ON
the output transistor upon occurrence of warning condition.
Title of signal| Positional command ON/OFF output Related control mode*!
Symbol | P-CMD (In_Progress) AR )
monitor
e QOutputs the Positional command ON/OFF signal 2. Turns on the output transistor
when the positioning command (before filter) is other than 0 (with positioning
command).
Title of signal| Speed command ON/OFF output Related control mode*! |
RTEX communications
Symbol | V-LIMIT monitor*2 —
e Turns on output transistor when the speed command is applied while the speed is
controlled. Turns on the output transistor when velocity is limited.
Title of signal| Alarm clear attribute output Related control mode*!
RTEX communications
Symbol | ALM-ATB monitor*2
* The signal is output if an alarm has occurred and if it can be cleared, turns on the
output transistor when an alarm occurs.

*1  With unrelated control mode, the output transistor is always turned off.
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“RTEX communications monitor” in the table is the response of RTEX communication and
therefore monitor.

O No allocation is made to the response (status flag) of RTEX communication and therefore
monitor is possible.

No allocation is made to the response (status flag) of RTEX communication and therefore
monitor is impossible.

2\ The status flag [Warning] of RTEX communication is turned ON whenever any warning is
generated, regardless of setting value of Pr 4.40 or Pr 4.41.

The designation in () in [Sign] column in the table shows the symbol used in RTEX
communications.

(' Notice that detection conditions of external output signal and RTEX communication signal are not
the same.)

For details, refer to Technical Reference of controller.
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8. Wiring to the connector, X4
Output Signal and Pin No.

Title of signal| Velocity command ON/OFF output Related control mode*' E:
RTEX communications
Symbol | V-CMD monitor'2 —

* Turns on output transistor when the velocity command is applied while the velocity is
controlled. —

e Turns on the output transistor if the velocity command (before filter) is not less than 30
r/min (with velocity command).

)
Title of signal| RTEX operation output 1 Related control mode*‘p 3:
RTEX communications =
Symbol | EX-OUT1 monitor*2 — S
* Qutputs signal according to the value of the control bit (EX-OUT1) of RTEX
communication. —
0: output transistor is OFF
1: output transistor is ON
e RTEX communication is not acctive, output transistor is OFF. (Refer to next page Note
)
Title of signal| RTEX operation output 2 Related control mode*‘F
RTEX communications
Symbol | EX-OUT2 monitor*2 —
e Qutputs signal according to the value of the control bit (EX-OUT2) of RTEX
communication.
0: output transistor is OFF
1: output transistor is ON
e RTEX communication is not acctive, output transistor is OFF. (Refer to next page Note
)
Title of signal| Servo on status output Related control mode*! I
Symbol | SRV-ST (Servo_Active) RTEX communcations)
itor
e Turns on the output transistor during servo on. (Refer to next page Note )
Title of signal| Position comparison output Related control mode*‘F
RTEX communications
Symbol | CMP-OUT monitor*2 —

e The output transistor is turned ON or OFF when the actual position passes the position —
set by the parameter.

*1  With unrelated control mode, the output transistor is always turned off.

*2  “RTEX communications monitor” in the table is the response of RTEX communication and
therefore monitor.
O No allocation is made to the response (status flag) of RTEX communication and therefore
monitor is possible.
- No allocation is made to the response (status flag) of RTEX communication and therefore
monitor is impossible.
2\ The status flag [Warning] of RTEX communication is turned ON whenever any warning is
generated, regardless of setting value of Pr 4.40 or Pr 4.41.
The designation in () in [Sign] column in the table shows the symbol used in RTEX
communications.
(' Notice that detection conditions of external output signal and RTEX communication signal are not
the same.)

For details, refer to Technical Reference of controller.
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8. Wiring to the Connector, X4

Output Signal and Pin No.

Title of signal| Deterioration diagnosis velocity output Related control mode*!
RTEX communications
Symbol | V-DIAG monitor*2

* QOutput transistor turned ON when motor speed is within the range of Pr4.35 “Speed
coincidence range” of Pr5.75 “Deterioration diagnosis velocity setting”.

* There is a hysteresis of 10 r/min in the coincidence judgment of deterioration diagnosis
velocity.

* Default assignment

Default Default Setup
Output | Applicable pas?ﬁ?ﬁaer Position control Verocity control Torque control
signal | parameter | ( A:o?:gi)mnal Signal Signal Signal
SO1 output | Pr4.10 02)10;70;%5;" BRK-OFF BRK-OFF BRK-OFF
SO2 output | Pr4.11 ??;g;g;g;‘ EX-OUT1 EX-OUTH EX-OUT1
SO3 output | Pr4.12 O(zg;%g;h ALM ALM ALM
*1  With unrelated control mode, the output transistor is always turned off.
*2  “RTEX communications monitor” in the table is the response of RTEX communication
and therefore monitor.
O No allocation is made to the response (status flag) of RTEX communication and
therefore monitor is possible.
- No allocation is made to the response (status flag) of RTEX communication and
therefore monitor is impossible.
2\ The status flag [Warning] of RTEX communication is turned ON whenever any
warning is generated, regardless of setting value of Pr 4.40 or Pr 4.41.
The designation in ( ) in [Sign] column in the table shows the symbol used in RTEX
communications.
( Notice that detection conditions of external output signal and RTEX communication
signal are not the same.)
For details, refer to Technical Reference of controller.
*3 The following shows the output transistor state for the RTEX operation output 1/2 when
RTEX is established, when RTEX communication after reset is not established, and when
RTEX is shut down after established. Since operation by the control bit through RTEX
communication is not allowed except when RTEX is established, configure the system
avoiding problems with safety.
*4  Pr7.24 “RTEX function extended setup 3” bit4 = 1 (Turns on in command receivable state

after servo ON.) is not supported.

2-58

Title of Pr.7.24 Output transistor state
signall Symbol | RTEX function | RTEX control bit Commuqication Reset Communication
extended setup 3 established it el
RTEX bit0 = 0 EX-OUT1 = 0 OFF orr ol
operation | EX-OUT1 (‘Held) EX-OUT1 =1 ON
outputt bito = 1 EX-OUT1 =0 OFF OFF orr
(Initialized) EX-OUT1 =1 ON
RTEX bito = 0 EX-OUT2 =0 OFF orr o
operation | EX-OUT2 (‘Held) EX-OUT2 =1 ON
output2 bito = 1 EX-OUT2 = 0 OFF OFF orr
(Initialized) EX-OUT2 =1 ON

Rev.2.00



8. Wiring to the Connector, X4
Output Signal and Pin No.

Encoder Output Signal

e Output signal circuit

m Line driver (Differential output) output

* Qutput the divided encoder outputs

. . . i_AM2503|1 or | AM26C32 or equivalent
(A, B-phase) in differential through | _equivalent 70 .
. . T

each line driver. | 1A9% 18% \/ SaHIooMET T [>+—

* At the host side, receive these in line | ~
’ . B [:é 207 OB+/0CMP2+

receiver. Install a terminal resistor | 194 \/ OB—/OCMP2— ﬁz-—o[>_>

(approx. 330 Q) (right figure (1)) - Yl F—ocwpar >

between line receiver inputs without - 2 / OCMP&G{/ L

fail. | | . 16, GND

| R '\ ne

* These outputs are not insulated.

Connect signal ground of the host
and the driver without fail.

Pin
No

Pin
No

Pin
No

EEan

Title of signall A-phase output/Position comparison output 1 || Related control mode
Symbol Pin No.17:0A + /OCMP1 + RTEX communications .
Pin No.18:0A — /OCMP1 — monitor
Title of signall B-phase output/Position comparison output 2 || Related control mode [l ST |
Symbol Pin No.20:0B + /OCMP2 + RTEX communications .
Pin No.19:0B — /OCMP2 — monitor
Title of signall Position comparison output 3 Related control mode [l = 2NNK=10N §
Symbol Pin No.21:0CMP3 + RTEX communications _
Pin No.22:0CMP3 — monitor

signal. (equivalent to RS422)

insulated.

¢ Max output frequency is 4 Mpulse/s (after quadrupled)

e Encoder signal processed with frequency division is outputted by differential line driver

* Ground for line driver of output circuit is connected to signal ground (GND) and is not

Pin
No

B

Title of signal

Signal ground

Related control mode

Symbol

GND

RTEX communications
monitor

oo

* Signal ground.
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8. Wiring to the Connector, X4
Output Signal and Pin No.

Pin
No.

Title of signal

Frame ground

Related control mode

Symbol

FG

RTEX communications
monitor

e This output is connected to the earth terminal inside of the driver.

Pin
No.

Title of signal

Manufacturer's use

Related control mode

Symbol

RTEX communications
monitor

Do not connect anything.
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2 9. Wiring to the Connector, X6

Preparation Connection to Encoder

Connect to Encoder connection cable.

g Connector s
Title Symbol Pin No. Description
Encoder power supply E5V 1 Encoder power supply
output EOV 2 Ground of encoder power supply
BTP-0 3 Internally connected to the connector
g\bslflute encoder battery X4,Absolute encoder battery input BTP-I,
ackup output BTN-0 4 BTN-L
PS 5 Encoder signal no-inverting input and output.
Encoder signal output — g - - g P g
PS 6 Encoder signal inverting input and output.
Frame ground FG Shell C9nnected to the earth terminal in the servo
driver.
¢ Specifications of the Connector, X6
Cable Connector Shell kit Manufacturer
3E206-0100kV 3E206-3200-008 3M Japan co.Ltd

* The details fo the Encoder connection cable and connector, refer to 7"Supplement".

» Directly connect the encode connection cable to the battery, do not connect to BTP-O and
BTN-O.

Tips on Wiring

Power oMaximum cable length between the driver and the motor to be

supply T 20 m. Consult with a dealer or distributor if you want to use

the longer cable than 20 m. (Refer to the back cover.)

Motor | Encoder g o ?)r moreL~ oKeep this wiring away from the main circuit by 30 cm or more.
vy Do not guide this wiring through the same duct with the main,

nor bind them together.

«—20 m max——»|

oWhen you make your own encoder junction cable (for
connectors, refer to P.7-92, "Options (Connector Kit for Motor
/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?2 or larger (AWG24), and with higher bending

resistance.
3) Use twisted pair cable for corresponding signal/power
N wiring.
Encoder o
junction cable 4) Shielding treatment
B e Shield wall of the driver side : It solders the shell of

E5V /h E5V

EOV |———— EoV Connector X6.

BATY| | | » Shield wall of the motor side :

BAT-| . _ oS manufactured by JAE

g—g : q/ 55 Small type motor (50 W to 750 W): connect to 6 Pin

FG e Large type motor (850 W to 5.0 kW): connect to 9 Pin
Encoder side Driver side 5) Connect nothing to the empty terminals of each connector.
connector Connector X6

L )
EENELCEd  © 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 brake), insulation is required.
Do not connect these terminals to the same power supply.

Related page -3 °P.7-92 “Connector X6 Encoder Connector Kit”

Rev.2.00 2-61

o
-
o
o
1
=
o
=
o
=]




Connection to Encoder

l 9. Wiring to the Connector, X6

Wiring Diagram Connector X6

¢ In case of 23-bit absolute encoder (as mutli-turn data was be used )

. Pttt ~ iX6 5
Leadwire type ;[\é\:hltl((a : E5V ; , /h 1IEsy +5\\// g L
| Blac ——{Eov b . 2'gov Y35,
o o 3 €
o o Twisted pair 4
o 111 batte
Red L BATH b - 5ps
Pink s 2 o i / 6 5a
— ——BAT bt J PS
Light blue 1 PS 4 s =
( Purple i e Shell (FG)
(" Yellow/Green ! ! Fa 13 -1 S N _
R -d AR 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

* Connect the battery for absolute encoder across 1P and 2P 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.

@NMSMF 50 W to 1.0 kW((80) i Twisted pair X6 =
@MOQMF 100 W to 400 W . ey L#5V |2
@MHMF 50 W to 1.0 kW([180) / 2Mgov 2V {3
battery 3 2
Connector type | 4
\/~ 5'ps
J 6/"ps
A
Connector: 3E206-0100 KV Shell (FG)
Shell kit: 3E306-3200-008 Connector: 3E106-2230 KV
(Sumitomo 3M) or equivalent (Sumitomo 3M) or equivalent
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. Conr]ector pin

* Do not remove the gasket supplied with the junction cable connector. Securely install the assignment
gasket in place. Otherwise, the degree of protection of IP67 will not be guaranteed.

» Connect the battery for absolute encoder across 5P and 2P of the junction connector (the figure above).

(Viewed )

¢ A battery holder and a battery connection cable should be the option cable or prepared by the user. from cable
————— IP65 motor —
@MSMF 1.0 kW([]100) to 5.0 kW | P67 motor . . !XG .
i Twisted pair___ I S
@OMDMF 1.0 kW to 5.0 kW Esv [H(4) - PR | =y B VA £
ONGMF 850 W to 4.4 kW Eov G (D . I =~y VAN A
T (6) ! battery 3 K
@MHMF 1.0 kW([]130) to 7.5 kW BAT+-é- -(-5-)---:-,t----||--. 4
BAT- K @) ~_ s
PS — PS
PS L (@ : ’: \/ 6 PS
ol (@ 1 z
Y Connector: 3E206-0100 KV X ~Shell (FG)
(ncoder conectors10) aroanaozor |\ (Simiomo 3y eqavaent | (Sumioms 5 ot sneent
(E”°°der:9n_ne°é‘l’”N2)_ J'\|‘2A81OML3'R (Encoder connector JL10) JL10-6A20-29S-EB
(by Japan Aviation Electronics Ind.) N (Encoder connectorJN2) 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 brake), insulation is required.
Do not connect these terminals to the same power supply.
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9. Wiring to the Connector, X6

Connection to Encoder

* In case of 23-bit absolute encoder (as single turn data was be used )

------------- : i X6 5
Leadwire type . White RN =y VAL P ey |12V §
Black ——{Eov [ E ] 2Eov Y3
b : 3 T
o : Twisted pair 4 v
Red s 1 ! h 5 5
Pink 1T [BATH, . Unconnect ] L 2
_ ——[BAT—|* .} ! d PS 2
Light blue . | ps 14 i 4 o
Purple I Fg 18 : Shell (FG)
Yellow/Green ! ! Fo 13 -1 LN _
------------- ﬂ FARY Connector: 3E206-0100 KV  |Connector: 3E106-2230 KV JE—
172169-1(172161-1 Shell kit: 3E306-3200-008 (Sumitomo 3M) or equivalent

(by Tyco Electronics) | (by Tyco Electronics) (Sumitomo 3M) or equivalent

=

Motor Motor | Encoder cable Driver
ONSVF 5oWto10kW(80) | Twisted pair 6 T -]
@MOQNMF 100 W to 400 W Esv|S - \7 Wesv|23Y 1|
[ >
@MHMF 50 W to 1.0 kW([180) EoV - < 2eov Y I
BATH 2™ & 8 T
Connector type 2 :.Untonnect 4
BAT-| 2.0 1 e 5
PS I — /~ PS
PS ot < ps
FG 1 1 7
Connector: 3E206-0100 KV Shell (FG)
Shell kit: 3E306-3200-008 Connector: 3E106-2230 KV
(Sumitomo 3M) or equivalent (Sumitomo 3M) or equivalent
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.
¢ 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.

Connector pin
assignment

Viewed
from cable

@MSMF 1.0 kW((1100) to 5.0 kW I

IP65 motor
v IP67 motor

(Encoder connector JL10) JL10-2A20-29P
(Encoder connectordN2) JN2AS10ML3-R
(by Japan Aviation Electronics Ind.)

Connector: 3E206-0100 KV
Shell kit: 3E306-3200-008

(Sumitomo 3M) or equivalent
(Encoder connector JL10) JL10-6A20-29S-EB

(Encoder connectorJN2) JN2DS10SL1-R
(by Japan Aviation Electronics Ind.)

Encoder cable

i i X6 .
@VDMF 1.0 KW to 5.0 kW Esv]H (4 .- Twisted pa"\/~ 1Eay 5V |2
ONGMF 850 W to 4.4 kW Eov (& (1) S—2[eov 0V 131+~
@MHMF 1.0 kW([_]130) to 7.5 kKW BAT+-S|: Egi connect 4 <

BAT-Ik (3) ™~ 5

PS PS

=L@ ==

o 19 (9 5

Shell (FG)

Connector: 3E106-2230 KV
(Sumitomo 3M) or equivalent

_ Driver

Remarks -

* 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 brake), insulation is required.
Do not connect these terminals to the same power supply.
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2 10. Wiring to the Connector, X7

Preparation Monitor Output

The connector X7 of the front panel is for monitor output.
Analogue output: 2 systems
It is possible to switch the output signal by setting parameters.

— —

Panasonic Qutput circuit
.-‘ - i 1k AM1[1 --------=-1
[ 1} [ ] | '

D (] COM  LINK ' DJé‘ﬂ%L.Measuringi

o 0; o0, | ! tinstrument !
Connector X7— ~ .. i i :
W = A i GNDj3 T °° [
|

1lfooooag|5 |
ADDRESS [ A
7
Title Symbol CEOTEEEL Description
Pin No.
Analog monitor output 1 AM1 1
Analog signal output for monitoring
Analog monitor output 2 AM2 2
Signal ground GND 3 Connect to signal ground.
NC — 4 Do not connect.
NC — 5 Do not connect.

* Relevant parameters of Monitor output

Parameter No. . .
Title of Parameter Function
Class | No.
Type of analog : .
4 16 monitor 1 Select the type of monitor for analog monitor 1.
Analog monitor 1 . .
4 17 output gain Set up the output gain of analog monitor 1.
Type of analog . .
4 18 monitor 2 Select the type of monitor for analog monitor 2.
Analog monitor 2 . .
4 19 output gain Set up the output gain of analog monitor 2.
Analog monitor ;
4 21 output setup Select output format of the analog monitor.

* Specifications of the Connector, X6

Cable Connector
Manufacturer
Part name Part No.
Connector 51021-0500
. Molex Inc.
Connector Pin 50058-8500
SR |
8+0.2 :l f

ey © 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 brake), insulation is required.
Do not connect these terminals to the same power supply.

Related page - P.3-67 ~ “Details of Parameter”
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2 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.

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.

- —| Relays to be shut off M

Driver at emergency stop
N

) B B o RY | Brake coil
Surge é‘/
.[ SIZJ 12Vio24v L abs?)rber
B BRK-OFF- | AN
- Power supply Fuse
for brake (10 A)

Max.30 V . DC24 V
J Connector X4

The External brake release signal can be assigned by default setting of SO1(X4:1, 2 Pin).

N —

. 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.

. For a surge absorber, refer to P.7-106, "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.

6. The current flowing to SO terminal should be rated current 40 mA, maximum current

50 mA, inrush current 90 mA.

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.7-62, "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 from en-
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. The details refer to P.3-73.

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
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2 11. Built-in Holding Brake
Preparation Specifications
Static . .| Exciting - o Permissible
- Rotor Engaging [Releasing .| Permissible | Permissible
Mo?or Motor friction inertia time time current | Releasing work (J) per| total work angula!'
series output torque o a DCA voltage : 9 acceleration
x 10 kg'm ms ms one braking| x10°J p
N'm (at cool-off) rad/s
50 W, 100 W |0.294 or more| 0.002 35o0rless | 20 orless 0.30 39.2 4.9
200 W, 400 W | 1.27 or more 0.018 50o0rless | 150rless | 0.36 |pcivV 137 441 30000
750 W 2.45 or more or more 196 147
0.075 70 orless | 20 or less 0.42
1.0 kW([180) |3.80 or more 185 80.0
MSMF | 1.0 kw(7100)
' ' | 8.0 or more 50 or less 50
1.5 kW, 2.0 kW 0.175 150rless | 0.81 600
3.0 kW 12.0 or more 80 or less cE)rCnfo\r/e 900 10000
4.0 kW 16.2 or more 1470 2160
1.12 110 or less | 50 or less 0.90
5.0 kW 22.0 or more 1545 2000
100 W 0.39 or more 0.018 15 or less 030 |pc1v 105 441
MQMF 20 or less 30000
200 W, 400 W | 1.6 or more 0.075 70 or less 0.36 | ormore 185 80.0
10 k2W, ;Vf’/ kW, 13.7 or more 100 or less 0.79 1470 2160
0 1.12 50 or less 10000
MDMF 30kW  |22.0 0ormore 110 or less 090 |DC2V | 1545 2000
or more
4.0 kW 25.0 or more 4.7 80 orless | 25 or less 129 1800 3000 5440
5.0 kW 44.1 or more 41 150 or less | 30 or less ’ 3100 5108
'3 f\f’vo Y"é qy [1370rmore| 142 100 orless | 50 orless | 0.79 1470 2160 | 10000
: > DC2V
MGMF 2.4 kW, 2.9 kW [25.0 or more 4.7 80 orless | 25 orless P or more B 3000 5440
4.4 kW 44.1 or more 3.93 150 or less | 30 or less ' 3100 5108
50 W, 100 W |0.38 or more 0.002 35 orless 0.30 39.2 4.9
200 W, 400 W | 1.6 or more 0.018 50 or less 0.36 DC1V 105 441
— 20 or less or more 30000
1.0 kKW(80) 3.8 or more 0.075 70 or less 0.42 185 80.0
MHMF
10 ';V‘é(kmvfo)' 1370rmore| 112  |1000rless | 50orless | 0.79 1470 2160 | 10000
DC2V
2.0 kW, 3.0 kW, 25 or more 4.7 80 orless | 25 orless or more 3000 5440
4.0 kw 1.29 1800
5.0 kW 44.1 or more 4.1 150 or less | 30 or less 3100 5108

e Excitation voltage is DC24 V+2.4(MSMF 50 W to 750W DC24 V+1.2).

* Releasing time values represent the ones with DC-cutoff using a varistor.

* Above values (except static friction torque, releasing voltage and excitation current) represent typical
values.

e 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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2 12. Dynamic Brake

Preparation Outline

This driver (A to F-frame) is equipped with a dynamic brake for emergency stop.
Pay a special attention to the followings.

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.

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

approx. 10 minutes pause when the dynamic brake is activated during high-speed run-
ning.
(E/F-frame(200 V)) built-in dynamic brake resistor is capable of handling up to 3 con-
tinuous halts at the rated revolutions with max. permissible inertia. When overheated
under more critical operating conditions, the brake will blow out and should be re-
placed 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.

Related page -3 e P.2-47 “Wiring to the Connector, X4” ¢ P.6-3 “Protective Function”
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2

11. 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
power-off (Pr5.07)

Setup value of Pr5.07
¥

Driving condition

0

1

o

8 —|Emergency stop|—|

During After stalling Contents of
- deviation
deceleration Pr6.36=0 | Pr6.36=1 counter
DB |{ DB [ Clear
Feewn 1 05 |
of dynamic
Free-run |—| Free-run I— brgke is
subjected
DB |_| DB l_ to the state
Froorn ][ D8 _}-| o' mame
DB |—| Free-run I— input Clear
Free-run |—| Free-run I—
s |-
Free-run I— Clear

9 —|Emergency stop|—|

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
Servo-OFF (Pr5.06)

Driving condition

Setup value of Pr5.06 deil:‘:i;?ion Hersteling nggﬁ%iépm
6 | DB [— DB | | Clar |
1 | Freerun — DB | | Clar |
2 I DB |—| Free-run | | Clear |
3 | Freerun — Freerun | | Clear |
4 | bpB |— DB | | cClea |
5 I Free-run |—| DB | | Clear |
6 I DB |—| Free-run | | Clear |
7 I Free-run |—| Free-run | | Clear |
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.

Related page - +P.3-81, 82 “Details of Parameter”
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11. 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 | —
inhibit input (Pr5.10) During After Contents of
Setup value of Pr5.10 deceleration stalling dggl'ﬂg?
6 | DB — DB | | Cla | g
1 I Free-run |—| DB | | Clear | g’
2 I DB |—| Free-run | | Clear |
3 I Free-run |—| Free-run | | Clear | N

Engaged A: Emergency stop
4 Engaged B: DB DB | | Clear |

Engaged A: Emergency stop
5 Engaged B: Free-run DB | | Clear |

Engaged A: Emergency stop
6 Engaged B: DB —| Free-run | | Clear |

Engaged A: Emergency stop _ —
7 Engaged B: Free-run Free-run | | Clear |

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)

| Driving condition |

| During deceleration | | After stalling |
Sequence at over-travel Stopping | |Contents of| | Operation after | |Contents of
R deviation . deviation
inhibit input (Pr5.05) method counter stopping counter
Setup value of Pr5.05 —
¥
| | | | Torque command to
0 DB Clear  Minnibited directioniso| | 7old

| | | | Torque command to
! Free-run Clear  Minhipited directionis o | 10!d

| | Torque limit and torque

Hold
command are as usual

Clear

2 Emergency stop

Torque limit value during deceleration will be that of Pr5.11 (Setup of torque at emergency
stop) when the setup value is 2.

Related page --%| P.3-80, 83 “Details of Parameter”
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2 13. How to Use the Front Panel

Preparation Setup

Operation and Display of the Front Panel

Panasonic }
COMLED ] Network States LED

[ | s " LINK LED
0, 20, COM__ LINK

0 - 0 7, _ .
ww Node address setting rotary switch
° g

Setting range: 0 to 31
ADDRESS
L

Analog monitor connector (X7)

2-digit 7-segment LED for display

Node Address

e Set the node address (MAC-ID) in a decimal number: high order digit on MSD rotary switch
and low order on LSD switch.
Example: When MAC-ID is 13, MSD =1, LSD = 3.

* The setting for rotary switch to be using a flat-blade screwdriver (Edge width: less than 2.6
mm, Thickness: less than 0.6 mm).

¢ Node address (MAC-ID) set with the rotary switch will be loaded once when the control
power is turned on. Therefore, a change made after the power up will not be reflected to the
control but will become active upon the next power up.

e To avoid unnecessary trouble, after the power supply is turned on ,do not change the val-
ues of rotary switch.

¢ Setup range of the node address (MAC-ID) is 0 to 31. If the setup value exceeds 31, Err
82.0 “COM invalid node-address protection” will be occurred.

For details of the connector X7, refer to P.2-64 “Wiring to the Connector, X7”
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13. How to Use the Front Panel
Setup

7-segment LED

[Display of the Power supply on |

: Control power up

All off |

)
-
(]
T
o
=
]
=
o
=1

' HoH| Allon :

(Display of Node address) . :
: 21| [nA] (Node Address) :
: ‘ (approx. 0.6 s) :

Setup of RSW(e.g. MSD =0, LSD = 3) :
! (Pn.7.01 The time specified by “Address display !
i time after powering-on setting”) ;

Normal display (when Pr 7.00 [LED display] is 0.) | :
§ - - :
i Main power is ON and A Main power is OFF or !

RTEX communication RTEX communication E
i is synchronized. \ 4 is not synchronized. E

- =| [-] + right side dot is lit. E
; Servo-ON ‘ t Servo-OFF !
: O3 [00] + right side dot is lit. :

aem L amam | % Latched: remove the cause and
occurred cleared Warning occurred clear alarm
Unlatched: remove the cause

.| Alarm display | . |Warning display | E

Alternately blinks main and sub (with a © Displays warning code (hexadecimal) and
+ dot at the left) of the alarm code in i normal display alternately at a slow rate. |
©decimal number. i Right dot blinks when warning code 5
! (e.g. overload) ; i (Example of overload in servo-ON state) ;
E i is displayed. ;
L o Lo D] i
. Main code Sub code P V}Iarning cgdc)a Normal display ;
E ith lef b approx. 2s 4 :
; (with left dot) .| Rightdotblinks,  (3PPrOX-4s) :

...................................................................................................

Related page -3 °P.3-104 “Details of Parameter”
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13. How to Use the Front Panel
Setup

The reason of alarm display.
H General warning

L Alarm Description

No.

A0 | Overload protection Load factor is 85 % or more the protection level.

A1 | Over-regeneration alarm Regenerative load factor is 85 % or more the protection level.

A2 | Battery alarm Battery voltage is 3.2 V or lower.

A3 | Fanalarm Fan has stopped for 1 sec.

Ad Encoder communication The number of su_cpessive encoder communication errors
alarm exceeds the specified value.

A5 | Encoder overheat alarm The encoder detects overheat alarm.

A6 | Oscillation detection alarm Oscillation or vibration is detected.

A7 | Lifetime detection alarm :[Fhr;eslggc?;i(ggc;it;r;c.:y of capacity or fan becomes shorter than

AC Deterioration diagnosis Load characteristic estimates and torque command under
warning constant speed has exceeded the set range.

H Extended warning

Alarm A
Alarm Description
No.
RTEX continuous The No. of detected continuous reading errors (CRC error)
CO | communication error of the data delivered to the local node reaches the number
warning specified by Pr 7.26 “RTEX continuous error warning setup”.

The accumulated number of detected reading errors (CRC
error) of the data delivered to the local node reaches the
number specified by Pr 7.27 “RTEX accumulated error
warning setup”.

RTEX accumulated
C1 | communication error
warning

RTEX_Update_Counter Accumulated amount exceeded the times specified by

c2 . Pr7.28 “RTEX_Update_Counter error warning setup”, so that
errorwarning Update_Counter was not updated.
When setting of Pr7.14 “Main power off warning detection
c3 Main power off time” is 10-1999, instantaneous power interruption occurs
warning between L1 and L3 and lasts for a time longer than the
setting of Pr7.14.
When bit0 of Pr7.99"RTEX function Extended setup 6” is
D2 PANATERM 1 RTEX communication was established, the operation

command execution warning command (such as trial run and FFT) by setup support
software (PANATERM) was executed.

Related page - P.6-38 “Warning Function”
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13. How to Use the Front Panel
Setup

Network Status LED

Status indication and description of RTEX network status LED (COM/LINK).

— —

Panasonic ] COM LED

1 1] [ ]
E:. H. COM  LINK LINKLED

0, o0,
X7 |hooooo 9gN

ADDRESS

H LINK LED
Display —
status Description
Not lit Not connected
(Transmission node is not powered on, or cable is broken etc.)
Connected normally
Lit green (TX of transmission node and RX of local node are correctly connected
electrically.)
Il COM LED
Display A
status Description
Not lit Initial
Blinking Ring Config
green
Lit green Network established
Blinking red RTEX communication-related clearable alarm occurs.
Lit red RTEX communication-related unclearable alarm occurs.

e While an alarm (e.g. Err.16.0) other than RTEX communication-related occurs, if an alarm
relating to RTEX communication occurs, the COM LED blinks red or lights up red according
to the above.

However, in this case, be aware that the 7-segment LED indicates the previous alarm, which
is not relating to RTEX communication.

e The LINK LED lights up momentarily irrespective of cable connection when the power is
turned on or a reset command is issued. This occurs due to internal initialization of a servo
driver, not due to an error.

* The state of the bit 4 of Pr.7.23 “RTEX function enhancement setup 2” can change the
condition for turning on COM LED.

Related page -/ P.3-104 “Details of Parameter”

*P.6-5 “Details of Error Code”
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Setup

1.0utline of Command Input and Network

Sutup of Command Input and Network

Control Mode and Command Input Mode

MINAS-A6N has 4 command input modes, can be selected based on RTEX communication

command controllor.

Pr0.01 Control mode Command input mode
. . (@ Profile position control (PP) mode
Posit trol Mod -cl
osition Control Mode (Semi - close) @ Cyclic position control (CP) mode
0

Velocity Control Mode (Semi - close)

® Cyclic velocity control (CV) mode

Torque Control Mode (Semi - close)

@ Cyclic torque control (CT) mode

- Because the actual command input mode depends on the controller, please confirm the

controller data.

Outline of Command Input Mode

(D Profile position control (PP) mode
In this Position Control Mode, the target position, target speed and acceleration/decelera-
tion speed are specified and the servo driver internally generates the position command.

Command position

' RTEX !

: Target position: _

Position command

VRN

Generation l

& process *(O—-

i Targetspeed : A 4 &

Acceleration (parameter)

Deceleration (parameter)

Position Velocity Torque
control control control Motor
section section section
A A A @
Semi - close

(@ Cyclic position control (CP) mode
In this Position Control Mode, the host controller generates the position command and up-
dates it (or transmits updated command) at the command updating cycle.

. RTEX
1 communication

:Command position:

Target position
—_—>

Target speed +

Acceleration (parameter)

Deceleration (parameter)

Position command
Generation Position Velocity Torque
& process control » control »| control »{ Motor
| 0 section section section
A A [} [} [} @
Semi - close
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I 1.0utline of Command Input and Network

Command Input. Network Setup

(® Cyclic velocity control (CV) mode

In this Velocity Control Mode, the host controller generates the command velocity and up-
dates it (or transmits updated command) at the communication cycle. 7

i RTEX !
' communication |
:Command position;

Motion profile
- Generation Position Velocity Torque
w» & process »! control control »| control »{ Motor
section [0 section section

Target speed f A ' '

“ @ '3
Acceleration (parameter)

Deceleration (parameter)

@ Cyclic torque control (CT) mode

In this Torque Control Mode, the host controller generates the command torque and up-
dates it (or transmits updated command) at the communication cycle.

p  RTEX
1 communication
+ command torque

Speed limit value (parameter)

\ / \ /

Motion profile

Generation Position Velocity Torque
& process »| control control »| control »{ Motor

_Q_ section | o section section
Target speed f A [} 4 A

“ @ 5
Acceleration (parameter)

Deceleration (parameter)

Target position
—_—>
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l 1.0utline of Command Input and Network

Command Input. Network Setup

Basic Specifications of Network

3-4

Item

Specifications

Topology

Ring

Physical layer

100BASE-TX (IEEE 802.3)

Baud rate

100 Mbps

Communication

cycle * The cycle at which command or response RTEX frame is transferred.
(physical data * The servo driver processes the command and response basically at this cycle.
transfer cycle) Exception: when the communication cycle is 0.0625 [ms]

0.0625. 0.125, 0.25. 0.5, 1.0, 2.0ms

Command update
cycle

0.125, 0.25. 0.5, 1.0, 2.0, 4.0ms
+ The cycle at which the host controller will update the command.
- In response, the servo driver performs the following processes.

Communication |  Processes the command and response with a cycle of 0.125 ms.
cycle 0.0625 ms| * Set the command updating cycle to 0.125 ms.

¢ Calculates the changes in command position
(CPOS) during command updating cycle and
generates the movement command.
¢ If the command updating cycle on the servo
CP driver is different from that on the host
Other controller, operation error will occur.
communication * Processes commands and responses at a
cycles position other than the command position
during communication cycle.

* Processes commands and responses at the
communication cycle, regardless of the
command updating cycle.

PP/CV/CT

Slaves to be
connected (axes)

Max. 4 when communication cycle time is 0.0625 ms
Max. 8 when communication cycle time is 0.125 ms
Max. 16 when communication cycle time is 0.250 ms
Max. 32 when communication cycle time is 0.5, 1.0 or 2.0 ms
(Notes) sNumber of axes when all connected axes are in 16-byte mode.When in
the 32-byte mode, the number of axes connected is one half that of axes
connected in the 16-byte mode because the number of transmit-receive
data blocks is twice that required in the 16-byte mode.
*These figures depend on the arithmetic processing power of the host device.
*For the use with the same communication system as the MINAS-A5N series,
set the communication cycle to the same cycle (0.5 ms or 1.0 ms) as A5N.

Data size

16-byte mode: Transmit/receive
32-byte mode: Transmit/receive

Mode Reference Table

(1)16 byte mode

O :Compatible. -:Not compatible

Commu-

Command update cycle [ms]

nication
cycle

0.125

0.25 0.5 1.0 2.0 4.0

[ms] PP |CP

Ccv

CT|PP|CP|CV|CT|PP|CP|CV|CT|PP|CP|CV|CT|PP|CP|CV|CT|PP|CP|CV|CT

0.0625 — 0

0.125 — O

0.25

0.5

O|l0]|0O
|
|
|
|
|
|
|
|
|
|
|
|

1.0

2.0
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I 1.0utline of Command Input and Network

Command Input. Network Setup

(2)32 byte mode O :Compatible, -:Not compatible
Commu- Command update cycle [ms]
nication
0.125 0.25 0.5 1.0 2.0 4.0
cycle
[ms] PP|CP|CV|CT|PP|CP|CV|CT|PP|CP|CV|CT|PP|CP|CV|CT|PP|CP|CV|CT|PP|CP|CV|CT
00625 |—|—|—|—|—=|—=|—=|—=|—|—=|—=|=|—=|—=|—=|—=|—=|—=|—|—|—=|—|—|—
0.125 —| === |==]=|==|=|=|=|=|=|=|=]|=|=|=|—=|=|=|—|—
0.25 — === ==]===|=|=|=|=|=|=|=|=|—|—|—
0.5 OlO|O|O|O|O|O0|O|—|—|—|—|—|—|—1|—
1.0 OlO|O|O|O|O|O0|O|—=|—|—|—
2.0 OlO|O|O|0O|O|0O|O0O

@ Related Parameters

Panameter

No. Title Range Function

You can set up the control mode to be used.

Pr0.01 | Control mode setup Oto6 . .
0 : semi-closed control

RTEX Set up the RTEX communication cycle.
Pr7.20 |communication -1t012 |— 1 : Enable the setup by Pr7.91,
cycle setup 3:05ms, 6:1.0ms
RTEX command Set up the ratio of RTEX communication cycle to command

Pr7.21 undating cvcle setu 1to2 |updating cycle.
P gcy P Setting = command updating cycle/communication cycle

- bit 0 © specifies the data size of RTEX communication.
. 0 : 16-byte mode, 1 :32-byte mode
Pr7.22 eRthEri(df(:;(s:g?LT 1 _3:?27%37 tol. bit 1 . specifies the inter-axis sync mode when 2 or more
P axes are used with TMG_CNT. Set this parameter to
0 when not using TMG_CNT.

Set the communication cycle of RTEX communication in a
unit of ns.Do not set other value than 62500(0.0625 ms).

0~ 125000(0.125 ms), 250000(0.25 ms). 500000(0.5 ms).
2000000 |1000000(1.0 ms). 2000000(2.0 ms).
Set to other value, Err93.5 “Parameter setting error protection 4”
is generated.

Example of Mode Setup

Communication cycle of 0.5 ms, command updating cycle 1.0 ms, semi-closed control, 16-
byte mode and interaxis semi-synchronous mode.
- Pr0.01 =0 (Semi-closed control) - Pr7.20 =3 (Communication cycle 0.5 ms)
- Pr7.21 =2 (Command updating cycle 1.0 ms = 0.5 ms x2)
- Pr7.22 = 0 ((16-byte mode and interaxis semi-synchronous mode)
In this example setting, PP/CP/CV/CT control mode switch can be used.
PP/CP/CV/CT control mode selection is necessary by specifying command code.

RTEX
Pr7.91 |communication cycle
expansion setting

If the combination of Pr7.20 “RTEX communication cycle setup”, Pr7.91 “RTEX
communication cycle expansion setting”, Pr7.21 “RTEX command updating cycle setup”
and electronic gear ratio is are not suitable, Err93.5 “Parameter setting error protection 4”
is generated.

Make sure to set the same cycle as the upper equipment for the RTEX communication cycle
(Pr7.20, Pr7.91) and RTEX command updating cycle (Pr7.21).

Also, make sure to set the same setting as the upper equipment for the extended RTEX
function (Pr7.22).

Otherwise, the operation cannot be guaranteed.
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2.0utline of Control Mode

Setup Position Control Mode

Control the position based on the positional command of RTEX communication command
from the host controller. Below describes the Basic Settings necessary for position control.

As Position Control Modes, profile position control (PP) and Cyclic position control (CP) are
available. In the former, target position, a target velocity, and acceleration/deceleration are
specified and a position command is generated in a servo driver; and in the latter, a position
command is generated in an upper controller and a command position is updated at specified
intervals, Positional command is input based on the command of RTEX communication.

PANATERM(Trial Run. FFT)

- - Position command generation
e

& process section
= P

=L

Servo Driver

Position

Electronic Positional
Position command ggg;i’nﬂd& gear rotating command
(RTEX " mmex | 7% prosese | | direction [ fitering [~
communication) communication section function function N
controller| Feedback position processing - Position
" section Electronic gear control
In_Position "
- - (reverse conversion) |= section
(RTEX function
communication)

INP/INP2 INP/In_Position

(External output
signal) —

(D Electronic gear function
The electronic gear is a function to receive a position command from an upper controller,
and multiplies it by an electronic gear ratio specified by a parameter to produce a position
command to a position control section. By using this function, the number of revolutions
and travel of the motor per command can be set to the desired value.
Setup by the number of pulses per motor revolution of reproduced pulse (Pr0.08) or elec-
tronic gear setting for conmmand (Pr0.09, Pr0.10) .

output function

@ Relevant parameters

Panameter Title Range Function
No.
Specifies the number of command pulses equivalent
Pr0.08 Command pulse counts Oto to one revolution of a motor. If this value is 0, Pn0.09
' per one motor revolution| 8388608 | “Numerator of electronic gear ratio” and Pn0.10
“Denominator of electronic gear ratio” are valid.
Numerator of electronic Oto . .
Pro. et the numerator of electronic gear ratio.
0.09 | year 1073741824 | ° 9
Denominator of 1to . . .
Pr0.10 electronic gear 1073741824 Set the denominator of electronic gear ratio.

For Details of Parameter,refer to P.3-42 “Details of Parameter”.

In case that communication cycle is 250us or less, please fix the value as 1/1. When
electronic gear ratio is not 1/1 in case that communication cycle is 250us or less,
Err93.5 (Parameter setup error protection 4) can be occur.

Related page -/ - P.3-12 “ Block Diagram of Control Mode ” - P.2-48 “ Wiring to the Connector, X4 ”
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I 2.0utline of Control Mode

Position Control Mode

(@ Positional command filtering function
To make the positional command divided or multiplied by the electronic gear smooth, set
the command filter. —

@ Relevant parameters

Pan'\alr‘\:eter Title Range Unit Function
Sets the time constant of first order lag filter
Command for the position command.
Pr2.22 smoothing filter 01010000 | 0.1 ms With the two-degree-of-freedom control, it
functions as the command response filter.
Pr2.23 | Command FIR filter 0to 10000 | 0.1 ms Set§ 'the time constant of FIR filter for the p—
position command..

For Details of Parameter,refer to P.3-59, 60 “ Details of Parameter ” .

(® 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. The resolution of information, B phase logic
and output source (encoder and external scale) can be set up by using parameters.
Z phase signal is not compatible with pulse regeneration.

@ Relevant parameters

Pan;r:eter Title Range Unit Function
Outout pulse counts per Set the resolution of pulse output by the
Pro.11 putp P 1102097152 | pulse/r | number of output pulses per revolution of OA

one motor revolution .
and OB, respectively.

Set the B-phase logic and the output source

Reversal of pulse output of the pulse output. I

Pr0.12 |logic/output source Oto3 — By |nvemng. the B-phase pulse by this e
selection parameter, it is possible to reverse the phase

relationship between the B-phase pulses to
the A-phase pulse.

Select the signal to be output from the pulse
regeneration output terminal or position
Pr4.47 | Pulse output selection Oto1 — comparison output terminal.

0 : Encoder output signal

1 . Position comparison output signal

For application where the number of output —
pulses is not an integer, this parameter

0 to 8388608 — can be set to a value other than 0 and the
dividing ratio can be set by using Pr. 0.11 as
numerator and Pr. 5.03 as denominator. .

Denominator of pulse

Pr5.03 | sutput division

Pulse regenerative 0to 1 . Enable/disable detection of Err28.0 “Pulse
output limit setup regenerative limit protection”.

For Details of Parameter, refer to P.3-44, 75, 78, 86 “ Details of Parameter ”.

Pr5.33
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2.0utline of Control Mode

Position Control Mode

3-8

l Command on pulse regeneration function ‘ ; ;

Maximum frequency of regenerated pulse output Phase A 3 |
is 4 Mpps (after multiplied by 4), If the movement 1 | 1

speed exceeds this frequency, the regeneration will Phase B
ase
not function correctly. That is, correct pulse is not

returned to the host controller, causing positional de- ‘

viation. 0.25 ps or more

By enabling Pr5.33 “Pulse regenerative output limit setup”, Err28.0 “Pulse regenerative
limit protection” can be generated upon reaching the pulse regeneration limit. Because
this error is generated when the output limit of the pulse regeneration is detected, it is
not generated at the maximum frequency. However, detection error may occur if the
frequency instantaneously jumps up due to motor velocity change (irregular rotation).

@ Positioning complete output function
Positioning completion status can be checked also in positioning completion (In_Position)
of RTEX communication status.
the absolute value of the positional deviation parameter is equal to or below the position-
ing complete range by the parameter, the output is 1. Presence and absence of positional
command can be specified as one of judgment conditions.

@ Relevant parameters

Pan':r::eter Title Range Unit Function
Positioning complete Command Set the threshold of positional deviation
Pr4.31 ranae g P 0 to 2097152 unit with respect to the output of positioning
9 complete signal.
Pra 32 Positioning complete 01010 - Selc_e(.:t tr_me condition to.output the
output setup positioning complete signal.

Set up the hold time when Pr 4.32
“Positioning complete output setup” = 3,8.
Pr4.33 |INP hold time 0 to 30000 1ms Becomes positioning detection delay time
if Pr4.32 “Positioning complete output
setup” is 4,5,9,10..

For Details of Parameter,refer to P.3-70, 71 “ Details of Parameter ”.
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2.0utline of Control Mode
Setup Velocity Control Mode

This function controls the velocity according to the velocity command RTEX communication |~
command sent from the host controller. Below describes the basic set up of the velocity con-
trols.

Available Velocity Control Mode is the cyclic Velocity Control Mode (CV control mode) which
updates the command velocity through RTEX communication command.

PANATERM(FFT)

[i _I/ Velocity command generation

& process section

il
] Servo Driver
Velocity
RTEX L " Speed command
Speed command L command Rotation r
——> | corr:munlcianhon —>{generation & direction > cf{-mcellerem_on/ | |
(RTEX communication) p ocetgs 9 process function eceler-ation .
section section processing section Velocity
controller control
- V-COIN V-COIN/V_CMP section
(External output signal) output function
Zsp B ZSP/ZSPD
(External output signal) output function

(D Velocity command acceleration/deceleration setting function
This function controls the velocity by adding acceleration or deceleration command in the
driver to the input velocity command.
Using this function, it is possible to can use the soft start when inputting stepwise velocity
command or when using internal velocity setup. Also, it is possible to use S shaped accel- ———
eration/deceleration function to minimize shock due to change in velocity.

@ Relevant parameters

Panameter

Title Range Unit Function
No.

ms/ Set up acceleration processing time in

Pr3.12 | Acceleration time setup | 0 to 10000 (1000 i) response to the velocity command input.

ms/ Set up deceleration processing time in

Pr3.13 | Deceleration time setup | 0 to 10000 (100rfin) | response to the velocity command input. L

Set S-curve time for acceleration/
0to 1000 ms deceleration process when the velocity
command is applied.

Sigmoid acceleration/

Pr3.14 B
deceleration time setup

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 Parameter, refer to P.3-62 “ Details of Parameter ”.

Related page --#| - P.3-12 Block Diagram of Control ” - P.2-48 “ Wiring to the Connector, X4~
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l 2.0utline of Control Mode

Velocity Control Mode

(@ Speed coincidence output (V-COIN)
This signal is output when the motor speed is equal to the velocity specified by the velocity
command. The motor speed is judged to be coincident with the specified speed when the
difference from the velocity command before/after acceleration/deceleration is within the
range specified by Pr 4.35 “Speed coincident range”.

@ Relevant parameters

Pan':r:eter Title Range Unit Function
Pra 35 Speed coincidence 101020000 | r/min Set th.e sp(.eefi coincidence (V-COIN) output
range detection timing.

For Details of Parameter,refer to P.3-72 “ Details of Parameter ”.
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2.0utline of Control Mode
Setup Torque Control Mode

This function performs torque control based on torque command of RTEX communication

command sent from the host controller. Below describes Basic Setting of torque control to be
used. In addition to the torque command, the speed limit command is required to maintain the
motor at a speed below the limited value.

Available Torque Control Mode is the cyclic Torque Control Mode (CT control mode) which
updates the command torque during communication cycle. The mode is selected by RTEX
communication command.

PANATERM(FFT)

L_ _r Torque command generation

& process section

L X
Servo Driver
Torque command Rotation
—| [ RTE_X _ »TOQZL:‘Z;C:%T an ™ direction
(RTEX communication) communication process section ™ function
processing
section Torq e
Speed limit value u
controller (Parameter) control
section
V-LIMIT V-LIMIT/V_LIM
(External output signal) output function

(D Speed limit function
The speed limit is one of the 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.

The default speed limit value is 0, Be sure it is set higer than the maximum operating
speed.

The speed limit is disabled when the motor operates in the reverse direction to the torque
command given by the host controller due to gravity and other disturbances.If this be-
havior is a problem, by setting the rate at which the motor is stopped to Pr5.13“Over-
speed level setup” or Pr6.15“2nd over-speed level setup”, to stop the motor by generating
Err26.0“Over-speed protection” or Err26.1“2nd over-speed protection”.

For details of over-speed protection, refer to setup of P6-22(Pr5.13[over-speed level setup]
and Pr6.15[2nd over-speed level]).

@ Relevant parameters

Panameter

No. Title range unit Function

Set up the selection method of the speed

Pr3.17 | Selection of speed limit Oto1 — o .
limit used for torque controlling.

Set up the speed limit used for torque

Pr3.21 | Speed limit value 1 0 to 20000 r/min .
controlling.

When Pr 3.17 Selection of speed limit is set
Pr3.22 | Speed limit value 2 0 to 20000 r/min [to 1, the speed limit selected with SL_SW1
of RTEX communication command is set.

For Details of Parameter, refer to P.3-63 “ Details of Parameter .
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3 2.0utline of Control Mode
Setup Block Diagram of Control Mode

@Profile position control mode (PP)
@Cyclic position control mode (CP)

—=zTeTeTeeeoeoa¥2 oCIIIIICIIIICIING oo N
Command position N .',” ComTA?gEs);peed \“, Eioctoric (’ Internzl posit;on;o\l ) N
. ' ’
(Upstream of flllter) C.MD’POS ,"" H [Command unit/s] E‘ | gear reverse [ "% ~gommand speex -[I :n,"l]’
[Instruction unit] P R L SR or [r/min] i conversio ' [
AN / '
. I — .
R N !
/ Positional command " Damping control '
= S _gp_efsi lrfnl"_]]_ ! Switching - ' Gain switching
Target position . A selection i
Electronic gear " ! 3rd setup
o TPOi : positive conversion | ! Smoothing Frequency Filter ~Depth width | Scale
ommand unit ' '
cp Puse  [ogg]| ! fiter 1st [2.14 [ 215 |[ 641 |[ 2.27] | factor
" L = — = J
J Position 009 || | FIR 2.23 2nd| 2.1 217
——@——Pinstruction (O Numerator |_, | | "dl 16 ” . ” 6.60 ” 2.28 |
! generation Denominator | O. Primary
Y N process [o0] o [222]] |ora [218][ 219 ][ 671 ][ 229 ]
Target speed Ly ~
%SPS /77 Latch position 1+, ~.. 4th | 2.20 ” 221 ” 6.72 ” 2.30 |
c dunivsl |t LPOS1 " ] N
[ omma/n _“n' s] '+ [Command unit] ., ooy =) 1 __________ ¥
or lrmin] /.2 :.’ AC‘“:L’Z;’;'“M “.‘.: ," Command positional ™ - === == xooos N
.= o iati - \
("Actual spee DY “MCommandunif i | d%‘ggg” i command position 2,
:: [Command unit/s] . PSS ‘\\ [Command uni] "t (after filter)
' or[/min]  FTN0 v N e vt “ \_MPOS [Command unit] /"
N . Iy  MPOS [Command unl AN
1 ! — Electronic
-------- @@ O @ gl roverse | - @
conversion
Friction compensation
\
Velocity Torque feed
Additional value
forward
Torque feed forword » feed forward -
> >
TFF Gain 1.10 Gain 1.12 Positive direction
[0.1 %] ]
Filter Filter Negative direction Torque filter
Voo Velocity control
'
Proportion Integration
Velocity feed forward 1st #
VFF +
P Two-staged
[Command units] > 2nd > > o uef?lter
or [r/min] - q
Inertia ratio c(',’RStam
. Dampint
L’ ' Velocity ter’ran 9643
L’ ' detection filte
s :
, '
Y’ ' PP N Load variation suppression
pemTImRII e " Velocity offset ! /" Velocity control "
; Positional deviation ! K elocity o set 1 *.command [r/min] 1 Compensation
*,_[Encoderpuise] \ value [r/min]  / | Semeeemeaa- ’ gain
TR (DA A T |
' ' Compensation
' ' A filter
. e e Estimate
filter
e i /" Motor velocity g
‘ N [r/min] X
N S . > /
// Sum of feedback *, Torque limit Notch filter
\ pulses ! Frequency Width  Depth
. [Encoder pulse] g Current control Selection 1st
bt I <9
Response 611 || T
setup | st 2nd
'
'
| 2nd 3rd
'
Main - y ........ . 4th
ower ’ i jon
External load Supply I Torque Tl;zlructlon\: o
' 1
U (AR )
C> RTEXcommanddata ~ emeeeses g Adaptive mode

3! RTEX monitor data
+ PANATERM/RTEX monitor data

*1 The computation reference for the command positional deviation [command unit] can be changed by bit14 for Pr7.23 "
RTEX function extended setup 2".

*2 The position command on PANATERM can be switched depending on the setting of the bit3 "Command pulse
accumulation value" of Pr7.99 "RTEX function extended setup 6".

*3 When performing trial run function, Z phase search, Frequency characteristic analysis (position loop characteristic)
Sfrom the PANATERM, the driver switches to position control mode internally.

Related page -<3:| - P.2-47 “Wiring to the Connector, X4” - P.2-48 “ Wiring to the Connector, X4” - P.3-17 “List of Parameters ”
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2.0utline of Control Mode

Block Diagram of Control Mode

Velocity Mode

@Cyclic velocity control mode (CV)

Gain switching
Torque feed forward 2nd setup|
Mode
Delay tim
Torque FF
?mit Level
conversion
Hysteresis|
Torque feed Frict
B AN forward riction
! Velggrl;yn‘('::ﬁérol 4 +V¥Y | compensation
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I Command speed ‘,\| ] Tttt - /‘\ value -
!\ (downstream of filter) ! Speed unit N Filter
" MSPD & 1 conversion [®----___ .
\\[Command unit/s] or [r/min] ! R \
N e - S \ Torque filter
N \
Instruction speed . \‘ >
(upstream of filter) \\ ! 1st
CSPD o
\JCommand unit/s] or [r/min] Acceleration/ N ': Velocity control 2nd m
) - Deceleration limit el Proportion Integration +
| Accelera- ‘u' + 1st mn +
P tion L >
ﬁ)::elera— - 2nd _
Sigmoid Inertia ratio L/
Two-staged
torque filter
Time
constant
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Ve N 6.43
./ Actual speed \ filte term
' ASPD '
' - € ---
1 [Command unit/s ;‘ s 1st
N il ’
~.dorlfminl __. ; 2nd
'
'
i \d
' PR N .
1 "' Sum of feedback *, Load variation suppression
H ! pulses |
H a\ [Encoder pulse] - Compensation
A - gain
A Wl Compensation
v Motor velocity \’4_ o filter
P N ' )
7 Actual speed v lemin] ! Estimate
! APOS : , ' fiter
\ [Command unit] . Electronic gear '
Sl v <" _-" | positive conversion .\
i
N Pulse )
<+—@—— counts Velocity detection Notch filter
}/' Numerator Freque idth  Depth
eTTTT oI ~ i 1st . .03
.', Latch position 1, Denominator Torque limit -
LPOS 1 '
" [Command unit] / S ‘ 2nd | 2.04 || 2.05 || 2.06
| oommenE e . urrent control Selection
Py
Response [~ ® 3rd
setup - L] st
' 4th
| 2nd
! 5th
Y .
‘/Torque instruction Adaptive mode
'
External load \ TRQ
AN [0.1 %] S

(> RTEX command data

*1 When performing Frequency characteristic analysis (speed close loop characteristic, Torque speed(Vertical))
from the PANATERM, the driver switches to velocity control mode internally.

Related page <% - P.2-48 “ Wiring to the Connector, X4 ”
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2.0utline of Control Mode

Block Diagram of Control Mode

rque Control Mode

@Cyclic torque control mode (CT)

Gain switching

2nd setup
Delay time

Level

Hysteresis

Command torque
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NlzzzzzzzzzzzY ! Torque unit
power conversion
External load supply -
....... A
// Torque instruction
, TRQ '
E [0.1 %] /

\
N

@ RTEX command data

*1 When performing Frequency characteristic analysis (Torque speed (normal)) from the PANATERM, the driver switches

to torque control mode internally.

Related page -<:] - P.2-48 “ Wiring to the Connector, X4 ~
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3.Setup and List of Parameterss
Setup 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 comprehend
very well so that you can adjust this driver in optimum condition for your running require-
ments.

Setup of Parameter

@ The parameters reference and setup by three methods in the following.
(D RTEX communication

(@ combination of the setup support software, “PANATERM” and PC.

(® Application “Panasonic Motor Setup App” of iPhone and Android.

Setup of PC

The personal computer and connector X1 of MINAS A6N can be connected by commercial
USB cable.After downloading and installing the support software PANATERM from our
homepage, you can do the following operation easily.

l Outline of setup support software” PANATERM”
The following can be operated by “PANATERM” .
(D Setup and storage of parameters, and writing to the memory (EEPROM).
(@ Monitoring of I/O, pulse input and load factor.
(® Display of the present alarm and reference of the error history.
(@ Data measurement of the wave-form graphic and bringing of the stored data.
(® Normal auto-gain tuning.
(® Frequency characteristic analysis of the machine system.
(@ JOG function and Z phase search.
(® Troubleshooting (Motor does not run, life diagnosis ) .

Because there is no CD-ROM version of the product, so please download from homepage.

Hl How to connect

Connected to X1
(USB mini-B)

Install “PANATERM”

H For USB cable

Using a commercially USB cable with ferrite core. The connector of driver is USB mini-B.
The connector on the side of the personal computer, personal computer for use in
accordance with the specifications.

When using the cable without ferrite core, Both ends of the cable is attached to the ferrite
core (DVOP1460) .

If use to option product “ WIFI LAN Dongle (DVOPM20105) ” , can be connectted by WIFI.
the details refer to homepage of our company.

Related page - - P.7-9 “ Outline of Setup Support Software “PANATERM”” - P.3-39 “ Details of Parameter ”
- For the application“ Panasonic Motor Setup App “of iPhone and Android terminal,check on our homepage.
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3. Setup and List of Parameter
Setup List of Parameters

Class of Parameter

For MINAS A6N, Parameters are classified into 11 categories.

Parametr No. Title content age
Class| No.*! =
0 00to 18 | Basic Setting Parameter of Basic Setting P.3-39
1 00to 78 | Gain adjustmeng Parameter of Gain adjustmeng P.3-47
Damping Control
2 00 to 37 PI 9 Parameter of Damping Control P.3-54
function
Velocity + Torque
3 04 to 29 Y au Parameter of Velocity and Torque P.3-62
control
4 00to 57 | I/O monitor setting | Parameter of Interface monitor P.3-64
5 031to 78 Enhancing setting Parameter of Enhancing setting P.3-78
6 02t0 98 | Special setting P.3-91
7 00to 110 | Special setting 2 Parameter of Special setting P.3-104
8 00to 19 | Special setting 3 P.3-117
9 00 to 50 For manufacturer’s
use
For manufacturer’s
14*2 | 00to 29 use wraci Parameter of manufacturer’s use P.3-120
F facturer’
15 00 to 35 or manufacturer’s
use

* 1 Input double figures for No..

* 2 There is class 14 before Ver.1.05.

The sign of mode is the following.

Sign Contor mode
P Position control
S Velocity control
T Torque control

- Parameter has attribute. Attribute indicates when the changed parameter is made valid.
Details refer to P.3-38,
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3.Setup and List of Parameters

List of Parameters

[Class 0] Basic Setting
Parametr No. Default Related control mode Detail
Title Range AB| C |DEF| Unit |Attribute
) ] page
Class| No. type type| type P S T
0 00 Rotational direction setup Oto1 1 - c | O|O |0
3-39
0 01 Control mode setup 0to 6 0 - R |1O|]O]|O
0 02 Real-time auto-gain tuning setup 0to6 1 - B O | O | O] 3840
Selection of machine stiffness at real-
0 | 03 | auto-gain tuning 0to 31 13 |1 - B [O|O|O| 34
0 04 Inertia ratio 0 to 10000 250 % B OO0 1|0
Command pulse counts per one motor o
0 08 revolution 0to2 0 pulse c |O]|O]| O
3-42
0 09 Numerator of electronic gear 0 to 2% 1 - c | O|O| O
0 10 Denominator of electronic gear 1 to 2% 1 - C O | O | O
Output pulse counts per one motor
0 11 revolution 1 t0 2097152 2500 pulse/r R |1O|]O]|O »
Reversal of pulse output logic/
0 12 output source selection LS Y - i 0100
0 13 1st torque limit 0 to 500 500*" % B |O|O|O
0 14 Position deviation excess setup 0 to 2% 83886080 con;:\:i;and A O 3-45
0 15 Absolute encoder setup Oto4 1 - C O N ONNG)
0 16 External regenerative resistor setup Oto3 3 0 - c | O|O|O
Load factor of external regenerative
- 3-46
0 7 resistor selection Oto4 0 C 0100
0 18 For manufacturer’s use - 0 = =
[Class 1] Gain Adjustment
Parametr No. Default Related control mode Detail
Title Range AB| C |DEF Unit  |Attribute
) \E, page
Class| No. type|type| type P S T
1 00 1st gain of position loop 0 to 30000 480 320 0.1/s* B O
1 01 1st gain of velocity loop 1 to 32767 270 180 | 0.1 Hz* B Ol]0O | O
1stti tant of velocity | 47
st time constant of velocity loop .
1 02 integration 1 to 10000 210 310 | 0.1ms B OO0 |0
1 03 1st filter of velocity detection Oto5 0 - B |O|O|O

Rev

% “ Related control mode ” is thant P . Position control, S : Velocity control, T : Torque control.
¥ For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

*1

.2.00

Default value is diffrent according to the combination of the drive and motor .Refer to P.3-121 “ Torque limit
Setup .




List of Parameters

l 3.Setup and List of Parameters

Parametr No. Default Related control mode Detail
Title Range Unit Attribute
Class| No. g tA’B C | DEF P | S | T |Page
ype|type | type
1 04 1st time constant of torque filter 0 to 2500 84 126 | 0.01 ms B O | O | O | 347
1 05 2nd gain of position loop 0 to 30000 480 320 0.1/s* B O
1 06 2nd gain of velocity loop 1 to 32767 270 180 | 0.1 Hz* B OO0 1|0
2nd time constant of velocity loop *
1 07 integration 1 to 10000 210 310 | 0.1 ms B |0 | O
1 08 2nd filter of velocity detection Oto5 0 - B OO | O
1 09 2nd time constant of torque filter 0 to 2500 84 126 | 0.01 ms* B O|O | O| 348
1 10 Velocity feed forward gain 0 to 4000 1000 0.10 %~ B O
1 11 Velocity feed forward filter 0 to 6400 0 0.01 ms* B O
1 12 Torque feed forward gain 0 to 2000 1000 0.10 %* B (ONNO)
1 13 Torque feed forward filter 0 to 6400 0 0.01 ms* B O | O
1 14 2nd gain setup Oto1 1 - B O NONNO)
3-49
1 15 Mode of position control switching 0to 10 0 - B O
1 16 Delay time of position control switching| 0 to 10000 10 0.1 ms* B O
1 17 Level of position control switching 0 to 20000 0 = B O 3-50
1 18 Hysteresis at position control switching| 0 to 20000 0 - B O
1 19 Position gain switching time 0 to 10000 10 0.1 ms* B O
3-51
1 20 Mode of velocity control switching Otob 0 - B O
1 21 Delay time of velocity control switching| 0 to 10000 0 0.1 ms* B O
1 22 Level of velocity control switching 0 to 20000 0 - B O
3-52
1 23 Hysteresis at velocity control switching| 0 to 20000 0 - B O
1 24 Mode of torque control switching Oto3 0 - B O
1 25 Delay time of torque control switching 0 to 10000 0 0.1 ms* B O
1 26 Level of torque control switching 0 to 20000 0 - B O | 3-53
1 27 Hysteresis at torque control switching 0 to 20000 0 = B O

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.

* For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

3-18

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. ) Default ) . Relat:‘%geontrol Detail
— Title Range Unit Attribute
Class| No. AB| C | DEF p|s | T |Page
type|type| type

1 28 For manufacturer’s use - 0 - -
1 29 For manufacturer’s use - 0 - -
1 30 For manufacturer’s use - 0 - -
1 31 For manufacturer’s use - 0 - -
1 32 For manufacturer’s use - 0 - -
1 33 For manufacturer’s use - 0 - -
1 34 For manufacturer’s use - 0 - -
1 35 For manufacturer’s use - 0 = =
1 36 For manufacturer’s use - 0 - -
1 37 For manufacturer’s use - 0 - -
1 38 For manufacturer’s use - 0 - -
1 39 For manufacturer’s use - 0 - -

3-53
1 40 For manufacturer’s use - 0 - -
1 41 For manufacturer’s use - 0 - -
1 42 For manufacturer’s use - 0 - -
1 43 For manufacturer’s use - 0 - —
1 44 For manufacturer’s use - 0 - -
1 45 For manufacturer’s use = 0 = =
1 46 For manufacturer’s use - 0 - -
1 47 For manufacturer’s use - 0 - -
1 48 For manufacturer’s use - 0 - -
1 49 For manufacturer’s use - 0 - -
1 50 For manufacturer’s use - 0 - -
1 51 For manufacturer’s use - 0 - -

% “ Related control mode ”is thant P : Position control. S : Velocity control. T : Torque control.

% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”

(= [ITIT XY Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.

Rev.2.00
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List of Parameters

Parametr No. Default . Relat:‘%ggntrol Detail
Title Range Unit Attribute
Class| No. AB| C | DEF pls | T |Page
type|type| type

1 52 For manufacturer’s use - 0 - -
1 53 For manufacturer’s use - 0 - -
1 54 For manufacturer’s use - 0 - -
1 55 For manufacturer’s use - 0 - -
1 56 For manufacturer’s use - 0 - -
1 57 For manufacturer’s use = 0 = =
1 58 For manufacturer’s use - 0 - -
1 59 For manufacturer’s use - 0 = =
1 60 For manufacturer’s use - 0 - -
1 61 For manufacturer’s use - 0 - -
1 62 For manufacturer’s use - 0 - -
1 63 For manufacturer’s use - 0 - -

3-53
1 64 For manufacturer’s use - 0 - -
1 65 For manufacturer’s use - 0 - -
1 66 For manufacturer’s use - 0 - -
1 67 For manufacturer’s use = 0 = =
1 68 For manufacturer’s use - 0 - -
1 69 For manufacturer’s use - 0 = =
1 70 For manufacturer’s use - 0 - -
1 71 For manufacturer’s use - 0 - -
1 72 For manufacturer’s use - 0 - -
1 73 For manufacturer’s use - 0 - -
1 74 For manufacturer’s use - 0 - -
1 75 For manufacturer’s use = 0 = =

% “ Related control mode "is thant P : Position control, S : Velocity control. T : Torque control.
* For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. Default Relat:‘%geontrol Detail
S Title Range Unit | Atribute e
Class| No. il e ] s P | S | T -
type|type| type
1 76 For manufacturer’s use - 0 - -
1 77 For manufacturer’s use - 0 - - 3-53
1 78 For manufacturer’s use - 0 - -
[Class 2] Damping Control Function
Parametr No. Default Relat;%g:ntrol Detail
Title Range Unit Attribute GEL
Class| No AB| C | DEF P|S | T ——
) type|type| type
2 00 Adaptive filter mode setup 0to6 0 - B OO
2 01 1st notch frequency 50 to 5000 5000 Hz B |O|O|O
3-54
2 02 1st notchwidth selection 01020 2 - B |O|O|O
2 03 1st notch depth selection 0to 99 0 - B |O|O|O
2 04 2nd notch frequency 50 to 5000 5000 Hz B |O|O|O
2 05 2nd notch width selection 0to 20 2 - B OO | O
2 06 2nd notch depth selection 0to 99 0 - B |O|O]|O
3-55
2 07 3rd notch frequency 50 to 5000 5000 Hz B |O|O|O
2 08 3rd notch width selection 01020 2 - B |O|O|O
2 09 3rd notch depth selection 0to 99 0 - B |O|O|O
2 10 4th notch frequency 50 to 5000 5000 Hz B o100
2 11 4th notch width selection 0t020 2 - B |O|O|O]|B356
2 12 4th notch depth selection 0to 99 0 - B |O|O]|O
2 13 Selection of damping filter switching Oto6 0 = B O 3-57
2 14 1st damping frequency 0 to 3000 0 0.1 Hz* B O
2 15 1st damping filter setup 0 to 1500 0 0.1 Hz* B O
3-58
2 16 2nd damping frequency 0 to 3000 0 0.1 Hz* B O
2 17 2nd damping filter setup 0 to 1500 0 0.1 Hz* B | O

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Caution -

Rev.2.00

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. Default Relat:‘%ggntrol Detail
Title Range Unit Attribute gla
Class No FuB| NER(DEE p|ls | TP
) type type| type
2 18 3rd damping frequency 0 to 3000 0 0.1 Hz* B O
2 19 3rd damping filter setup 0 to 1500 0 0.1 Hz* B O
3-58
2 20 4th damping frequency 0 to 3000 0 0.1 Hz* B O
2 21 4th damping filter setup 0 to 1500 0 0.1 Hz* B O
2 22 Command smoothing filter 0 to 10000 92 139 | 0.1 ms* B O] 0O 3-59
2 23 Command FIR filter 0 to 10000 10 0.1 ms* B O
2 24 5th notch frequency 50 to 5000 5000 Hz B |O|]O|O
2 25 5th notch width selection 0t0 20 2 - B |O|]O|O]|B360
2 26 5th notch depth selection 0to 99 0 - B |O|]O|O
2 27 1st damping width setting 0 to 1000 0 - B | O
2 28 2nd damping width setting 0to 1000 0 - B O
2 29 3rd damping width setting 0 to 1000 0 - B O
2 30 4th damping width setting 0 to 1000 0 - B O
2 31 For manufacturer’s use - 0 - -
2 32 For manufacturer’s use - 0 - -
3-61
2 33 For manufacturer’s use - 0 - -
2 34 For manufacturer’s use - 0 - -
2 35 For manufacturer’s use - 0 - -
2 36 For manufacturer’s use - 0 - -
2 37 For manufacturer’s use - 0 - -

[Class 3] Velocity/ Torque

Parametr No. Default Relat:‘% g:ntrol Detail

Title Range Unit Attribute GED

Class No AB| C |DEF p | s | T |Page
i type|type| type

3 04 For manufacturer’s use - 0 - - 3-62

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

3-22

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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3.Setup and List of Parameters

List of Parameters

Parametr No. Default Relat:\%g:ntrol Detail
Title Range Unit Attribute : a;
Class| No fuE) © | el pls|T|P®
) type|type| type
3 05 For manufacturer’s use - 0 - -
3 12 Acceleration time setup 0 to 10000 0 ( Oogljmin) B O
/ 3-62
3 13 Deceleration time setup 0 to 10000 0 R Oogi/min) B O
g | g | SlueleesEhiby 0 to 1000 0 ms B @)
deceleration time setup
3 17 Selection of speed limit Oto1 0 - B O
3 21 Speed limit value 1 0 to 20000 0 r/min B O
3 22 Speed limit value 2 0 to 20000 0 r/min B O
3 23 For manufacturer’s use - 0 - -
3 24 For manufacturer’s use - 0 - -
3-63
& 25 For manufacturer’s use - 10000 - -
3 26 For manufacturer’s use - 0 - -
3 27 For manufacturer’s use - 0 - -
3 28 For manufacturer’s use - 16000 - -
3 29 For manufacturer’s use - 0 - -
[Class 4] I/F Monitor Setting
Parametr No. Default Relat:‘%g:ntrol Detail
Title Range Unit Attribute g aé
Class| No AB| C | DEF P S T _—
) typejtype| type
4 00 SI1 input selection 0 to 00FFFFFFh 3289650 - C OO | O] 364
4 01 SI2 input selection 0 to 00FFFFFFh 8487297 - c |O|0O0|0O
4 02 SI3 input selection 0 to 00FFFFFFh 8553090 - c |Ol0O0 |0
4 03 Sl4 input selection 0 to 00FFFFFFh 3026478 - c OO |0
3-65
4 04 SI5 input selection 0 to 00FFFFFFh 2236962 - c |Ol0O0 |0
4 05 SI6 input selection 0 to 00FFFFFFh 2171169 - c |O|0O0]|0O
4 06 SI7 input selection 0 to 00FFFFFFh 2829099 - c |Ol0O |0

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
¥ For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Rev.2.00

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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Parametr No. Default Relat:\%ggntrol Detail
Title Range Unit  |Atribute gla
Class| No AB| C |DEF pls | T |Page
) type|type | type
4 07 SI8 input selection 0 to 00OFFFFFFh 3223857 - C |O| O] O] 365
4 10 SO1 output selection 0 to 00FFFFFFh 197379 - cC |OIO|O| 366
4 11 S02 output selection 0 to 00FFFFFFh 1052688 - c | OO0 |0
4 12 SO3 output selection 0 to 00OFFFFFFh 65793 - c |O|0O0]|O
4 16 Type of analog monitor 1 0to28 0 - A OlO | O
3-67
4 17 Analog monitor 1 output gain 0to 214748364 0 - A |O|O|O
4 18 Type of analog monitor 2 O0to28 4 - A O |IO]|O
4 19 Analog monitor 2 output gain 0 to 214748364 0 - A |1O|lO|O
4 21 Analog monitor output setup Oto2 0 - A |O|O|O]| 368
4 22 For manufacturer’s use - 0 - -
4 23 For manufacturer’s use - 0 - -
4 24 For manufacturer’s use - 0 - - 3-70
4 31 Positioning complete range 0 to 2097152 8400 corzr:iimd A O
4 32 Positioning complete output setup 0to 10 0 - A O
4 33 INP hold time 0 to 30000 0 1ms A O
3-71
4 34 Zero-speed 10 to 20000 50 r/min A |O|O| O
4 35 Speed coincidence range 10 to 20000 50 r/min A O 10
3-72
4 36 At-speed (Speed arrival) 10 to 20000 1000 r/min A O | O
4 37 Mechanical brake action at stalling 0 to 10000 0 1ms B ololo
setup
4 38 glleetﬁganlcal brake action at running 0 to 32000 0 1ms B olol ol a7
4 39 Brake release speed setup 30 to 3000 30 r/min B |O|]O|O
4 40 Selection of alarm output 1 0to 40 0 - A O |O|O
3-74
4 41 Selection of alarm output 2 0to 40 0 - A OO |0
4 42 2nd Positioning complete (In-position) 0 t0 2097152 8400 command A 0 3.75
range unit

% “ Related control mode ”is thant P : Position control. S : Velocity control. T : Torque control.
¥ For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

(o ITILT XY Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. Default Relat:\%g:ntrol Detail
Title Range Unit Attribute aul
Class No R © | nar p|ls | T|P*
) type|type| type
Position comparison output pulse
4 44 width setting 0 to 32767 0 0.1 ms R|O|O]|O
Position comparison output polarity _ R
4 45 selection 0to7 0 R OO | O| 875
4 47 Pluse output selection Oto1 0 - R |O|O]|O
. . -2147483648 to command
4 48 Position comparison value 1 0147483647 0 unit A O|O|O
" . -2147483648 to
4 49 Position comparison value 2 2147483647 0 command | A Ol O] 0O
. . -2147483648 to .
4 50 Position comparison value 3 0147483647 0 unit A |O|O|O
. ) -2147483648 to command
4 51 Position comparison value 4 0147483647 0 unit A O|]O]O
o . -2147483648 to command
4 52 Position comparison value 5 0147483647 0 N A |O|O|O|B376
. ) -2147483648 to command
4 53 Position comparison value 6 0147483647 0 unit A |O|]O]|O
. . -2147483648 to command
4 54 Position comparison value 7 0147483647 0 iy A OO0
- ) -2147483648 to command
4 55 Position comparison value 8 2147483647 0 unit A |O|O|O
4 56 Position cornparlson output delay 30768 1032767 0 0.1 us R ololo
compensation amount
Position comparison output -2147483648 to _ R
4 57 assignment setting 2147483647 0 R O10 |0 |87
[Class 5] Enhancing Setting
Parametr No. Default Relat:‘ti g:ntrol Detail
Title Range Unit Attribute e
Class No AB| C | DEF p|ls | T|P*
: type|type| type
5 03 Denominator of pulse output division | 0 to 8388608 0 - R |O|]O|O]| 378
5 04 Over-travel inhibit input setup Oto2 1 - cC |O]|O|O]|8379
5 05 Sequence at over-travel inhibit Oto2 0 - c |O|O|O|380
5 06 Sequence at Servo-off 0to9 0 - B |O|O]| O] 38t
5 07 Sequence at main power off 0to9 0 - B OO | O
5 08 LV trip selection at main power off 0to 3 1 - B |O|O|O]|8382
5 09 Detection time of main power off 70 to 2000 70 1ms c |O]|O]|O

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Caution -

Rev.2.00

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. Default Relat:‘c’ljggntrol Detail
Title Range Unit Attribute 2zl
Class| No A,B| C |DEF pls | TP
: type type| type
5 10 Sequence at alarm Oto7 0 - B |O|O|O]| 383
5 11 Torque setup for emergency stop 0 to 500 0 % B O|lO | O
5 12 Over-load level setup 0 to 500 0 % A |O|O|O
5 13 Over-speed level setup 0 to 20000 0 r/min A |O|O|O| 384
5 14 Motor working range setup 0 to 1000 10 0.1 rot* A O
5 15 Control input signal reading setup O0to3 0 - c |O|O | O
5 20 Position setup unit select Oto1 0 - C O
5 21 Selection of torque limit Oto4 1 = B (OGN NG)
5 22 2nd torque limit 0 to 500 500*1 % B O] O 3-85
5 23 Torque limit switching setup 1 0 to 4000 0 ms/100% | B | O | O
5 24 Torque limit switching setup 2 0 to 4000 0 ms/100 % B |O|O
5 25 Positive direction torque limit 0 to 500 500*! % B | OO
5 26 Negative direction torque limit 0 to 500 500*! % B |O|O
5 29 For manufacturer’s use - 2 - -
5 31 USB axis address 0to 127 1 - c OO |0
3-86
5 33 Pulse regenerative output limit setup Oto 1 0 - c |O|O|O
5 34 For manufacturer’s use - 4 - -
5 36 For manufacturer’s use - 0 - -
5 45 Quadrant g.|ItCh positive-direction ~1000 to0 1000 0 01% B 0O
compensation value
5 46 Quadrant g_Iltch negative-direction ~1000 t01000 0 0.1 % B 0O
compensation value
5 47 g)r:zdrant glitch compensation delay 010 1000 0 ms B o
Quadrant glitch ion fil 87
5 48 ua? rant glitch compensation filter 0 to 6400 0 0.01 ms B 0O
setting L
5 49 Que_idrant glitch compensation filter 0 to 10000 0 01 ms B 0O
setting H

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
X For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

*1
setting ”.

Default setting is different based on the combination of drive and motor. Refer to P.3-121 “ Torque limit

Caution -

pay attention to the setting of the number of units have changed.
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List of Parameters

[Class 5] Enhancing Setting
Parametr No. Default Relat:‘%g:ntrol Detail
Title Range Unit Attribute etal
Class| No AB| C | DEF P|S | T .
) type|type| type
5 50 For manufacturer’s use - 0 - -
5 51 For manufacturer’s use - 0 - -
5 52 For manufacturer’s use - 0 - -
5 53 For manufacturer’s use - 0 - - 3-87
5 54 For manufacturer’s use - 0 - -
5 55 For manufacturer’s use - 0 - -
L ! ms/
5 56 Slow stop deceleration time setting 0 to 10000 0 (1000 r/min) B |O|O]|O
Slow stop S-shape acceleration and
5 57 deceleration setting 0101000 0 ms 2 ©1010
Deterioration diagnosis convergence
5 66 judgment time 0 to 10000 0 0.1s A OO | 0O
Deterioration diagnosis inertia ratio o
5 67 upper limit 0 to 10000 0 %o A |10 |0
5 68 Deterlc.)ra.tlon diagnosis inertia ratio 0 to 10000 0 % A olol ol asss
lower limit
Deterioration diagnosis unbalanced "
5 69 load upper limit -1000 to 1000 0 0.1 % A |0 |0
Deterioration diagnosis unbalanced o
5 70 load lower limit -1000 to 1000 0 0.1 % A o100
5 71 Deterioration diagnosis dynamic 1000 to 1000 0 0.1 % A ololo
friction upper limit e
Deterioration diagnosis dynamic ) o
5 72 friction lower imit 1000 to 1000 0 0.1% A 1O|]O]|O
Deterioration diagnosis viscous friction 0.1 %/
5 73 upper limit 01010000 0 (1000 r/min) 4 0100
Deterioration diagnosis viscous friction 0.1 %/
51 7 | ower limit 0o 10000 0 (o00rminy| A | © OO
3-89
5 75 Deterioration diagnosis velocity setting | -20000 to 20000 0 r/min A |1O|O|O
5 76 liDn(zteerloratlon diagnosis torque average 0 to 10000 0 ms A ololo
5 77 :iDne]ittenoranon diagnosis torque upper -1000 to 1000 0 01% A ololo
5 78 IIiDn(:;[terloratlon diagnosis torque lower -1000 to 1000 0 01% A olo!l ol s

% “ Related control mode ”is thant P . Position control, S : Velocity control. T : Torque control.
% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Caution -

Rev.2.00

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

[Class 6] Special Setting

Parametr No. Default Relat:‘%g:ntrol Detail
Title Range Unit Attribute etal
Class| No AB| C |DEF Pls|T page
) type|type| type
6 02 Velocity deviation excess setup 0 to 20000 0 r/min A O
6 05 Position 3rd gain valid time 0 to 10000 0 0.1 ms* B O
6 06 Position 3rd gain scale factor 50 to 1000 100 % B O
3-91
6 07 Torque command additional value -100 to 100 0 % B |[O|O
6 08 Positive direction torque compensation value| -100 to 100 0 % B O
6 09 Negative dl.rectlon torque ~100 0 100 0 % B 0O
compensation value
. . -32768 to
6 10 Function expansion setup 30767 16 - B OO |0
3-92
6 11 Current response setup 10 to 100 100 % B |O| OO
6 14 Emergency stop time at alarm 0 to 1000 200 ms B OO | O
6 15 2nd over-speed level setup 0 to 20000 0 r/min B |O| OO
6 18 Power-up wait time 0to 100 0 0.1s* R OO0 |0
6 19 For manufacturer’s use - 0 - -
3-93
6 20 For manufacturer’s use - 0 - -
6 21 For manufacturer’s use - 0 - -
6 22 For manufacturer’s use - 0 - -
6 23 Load change compensation gain -100 to 100 0 % B OO
6 24 Load change compensation filter 10 to 2500 53 0.01 ms* B O] 0O
6 27 Warning latch state setup Oto3 0 - c |O|O]|O
3-94
6 30 For manufacturer’s use - 0 - -
6 31 Real time auto tuning estimation speed Oto3 1 - B |O| OO
6 32 Real time auto tuning custom setup _332277%87t0 0 - B |[O| O] O]|B39
6 34 For manufacturer’s use - 0 - - 3-96

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

3-28

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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Parametr No. Default Relat::iggntrol Detail
Title Range Unit Attribute el
Class| No AB C [ DEF P S | T ——
) typejtype| type
6 35 For manufacturer’s use - 10 - -
Dynamic brak tion input 395
6 36 ynamic brake operation inpu Oto1 0 B R ololo
setup
6 37 Oscillation detecting level 0 to 1000 0 0.1 %* B |O|O|O
. -32768 to
6 38 Warning mask setup 30767 4 - c OO0
. -32768 to
6 39 Warning mask setup 2 32767 0 - c |O|0]|0O
3-97
6 41 1st damping depth 0 to 1000 0 - B | O
6 42 Two-stage torque filter time constant 0 to 2500 0 0.01 ms* B OlO]| O
6 43 Two-stage torque filter attenuation 00 1000 0 _ B ololo
term
. . -32768 to
6 47 Function expansion setup 2 39767 1 - R |O|O]|O
. ) Atype:11 . ]
6 48 Adjust filter 0 to 2000 BC type:12 17 | 0.1ms B [O]O 3-98
Command response/
6 49 Adjust filter attenuation term 01099 15 - B |O
6 50 Viscous friction compensation gain 0 to 10000 0 i B O | O
P 9 (10000 r/min)
6 51 :Erzedlate cessation completion wait 00 10000 0 ms B ololo
6 52 For manufacturer’s use - 0 - - 3-99
6 53 For manufacturer’s use - 0 - -
6 54 For manufacturer’s use - 0 - -
6 57 ;Ii'rcl)qrgue saturation anomaly detection 0 to 5000 0 ms B olo
6 58 For manufacturer’s use - 0 - - 3-100
6 59 For manufacturer’s use - 0 - -
6 60 2nd damping depth 0 to 1000 0 = B | O
6 61 1st resonance frequency 0 to 3000 0 0.1 Hz* B O
3-101
6 62 1st resonance attenuation ratio 0 to 1000 0 - B O
6 63 1st anti-resonance frequency 0 to 3000 0 0.1 Hz* B O

% “ Related control mode ”is thant P : Position control. S : Velocity control. T : Torque control.
% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Caution -

Rev.2.00

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. - . Default Uit it Related control mode Detail
Class No. N e tCi)Be ty(;:)e ?,;f;i " " p | s | T |Page
6 64 1st anti-resonance attenuation ratio 0to 1000 0 - B O
6 65 1st response frequency 0 to 3000 0 0.1 Hz* B O
6 66 2nd resonance frequency 0 to 3000 0 0.1 Hz* B O 3-101
6 67 2nd resonance attenuation ratio 0 to 1000 0 - B O
6 68 2nd anti-resonance frequency 0 to 3000 0 0.1 Hz* B O
6 69 2nd anti-resonance attenuation ratio 0to 1000 0 = B O
6 70 2nd response frequency 0 to 3000 0 0.1 Hz* B O
6 71 3rd damping depth 0 to 1000 0 - B O
6 72 4th damping depth 0 to 1000 0 - B O 3-102
6 73 Load estimation filter 0 to 2500 0 0.01 ms* B O | O
6 74 Torque compensation frequency 1 0 to 5000 0 0.1 Hz* B O | O
6 75 Torgue compensation frequency 2 0 to 5000 0 0.1 Hz* B O | O
6 76 Load estimation count Oto8 0 - B O |0
6 87 For manufacturer’s use - 0 - -
6 | 88 ’:;’sg'r“ﬁ;ﬁr\‘/‘;?g:r multi-turn data 0 to 65534 0 - cC |O|O| O |3103
6 97 Function expansion setup 3 zgjzgigggg;o 0 - B O | O | O
6 98 Function expansion setup 4 2;?1‘7133222;0 0 - R |1O|]O]|O

[Class 7] Special Setting 2

Parametr No. Default Relat;% gte)ntrol Deta
Title Range Unit  |Atribute Qe
Class| No S © | PiEE Ppls | T |P
: typejtype| type
7 00 Display on LED 0 to 32767 0 - A OO0
7 01 Display time setup upon power-up -1 to 1000 0 100 ms* R [|O]|O]|O|3104
7 03 Output setup during torque limit Oto1 0 - A O

% “ Related control mode ” is thant P : Position control, S : Velocity control, T : Torque control.

For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
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Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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[Class 7] Special Setting 2

Parametr No. Default Relat;% g:ntrol Detai
Title Range Unit | Attribute Qe
Class| No AB C |DEF P|S | T e
) typeitype| type
7 04 For manufacturer’s use - 0 - -
7 05 For manufacturer’s use - 0 - -
7 06 For manufacturer’s use - 0 - -
7 07 For manufacturer’s use - 0 - - 3-105
7 08 For manufacturer’s use - 0 - -
7 09 Correction time of latch delay 1 -2000 to 2000 360 25 ns B |O|O|O
7 10 Software limit function 0to3 0 - A | O
- . - -1073741823 command
7 11 Positive side software limit value to 1073741823 500000 unit A O
. . - -1073741823 command
7 12 Negative side software limit value to 1073741823 -500000 unit A O
. -1073741823 command
7 13 Absolute home position offset t0 1073741823 0 unit c |O|O| O |3106
7 14 Main power off warning detection time| 0 to 2000 0 1ms c |00 |0
7 15 Positioning adjacent range Oto 10 command | O
gad ¢ 1073741823 unit
7 16 Torque saturation error protection frequency | 0 to 30000 0 time B O | O
7 20 RTEX communication cycle setup -1t0 12 3 - R |O|O]|O]|s3107
7 21 RTEX command updating cycle setup 1t02 2 - R |1O|]O|0O
7 22 RTEX function extended setup 1 _3232%[;) 0 - R OO | O
e 3-108
7 23 RTEX function extended setup 2 ~32768 to 18 - B |O|O]|O
32767
7 24 RTEX function extended setup 3 42;2?;;’ 0 - C O | O] O |s110
7 25 RTEX speed unit setup Oto1 0 - c |Ol0O0 |0
7 26 RTEX continuous error warning setup| 0 to 32767 0 time A |O|O|O
7 27 RTEX accumulated error warning setup| 0 to 32767 0 time A |O|O|O|311
7 28 RTEX_Update_Counter error warning setup| 0 to 32767 0 time A OO0
7 29 RTEX monitor select 1 0to 32767 0 - A O|]O]O

% “ Related control mode ”is thant P : Position control, S : Velocity control, T : Torque control.
% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

(= [ITIT XY Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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l 3.Setup and List of Parameters

Parametr No. Default Related control mode Detail
Title Range Unit Attribute
Class| No. g A!B (3 D!E;F P s T page
typetype| type
7 30 RTEX monitor select 2 0 to 32767 0 - A O] O | O|311
7 31 RTEX monitor select 3 0 to 32767 0 - A O] O]|O
7 32 RTEX monitor select 4 0 to 32767 0 - A 10 |0
7 33 RTEX monitor select 5 0 to 32767 0 - A |O|O|O
3-112
7 34 RTEX monitor select 6 0 to 32767 0 - A |10 |0
7 35 RTEX command setting 1 Oto2 0 - c |O|O]|O
7 36 RTEX command setting 2 Oto2 0 - c|1|O|]O O
7 37 RTEX command setting 3 Oto2 0 - c |O|O]|O
7 38 RTEX_Update_Counter error protection setup| 0 to 32767 0 time A |O]O|O
7 39 For manufacturer’s use - 0 - -
7 40 For manufacturer’s use - 0 - - 3-113
7 41 RTEX function extended setup 5 -32768 to 32767 0 - R|1O|O]|O
7 43 For manufacturer’s use - 0 - -
7 52 For manufacturer’s use - 0 = =
7 78 S|'gna| readlng'settmg for latch trigger 0to3 0 _ c o)
with stop function
7 87 For manufacturer’s use - 0 - -
7 91 RTEX communication cycle expansion setting | 0 to 2000000 500000 ns R|O|O|O]|B8114
7 92 Correction time of latch delay 2 -2000 to 2000 0 25 ns B ONNON NGO
7 93 Home position return limit speed 0 to 20000 0 r/min c | OO |0
Number of RTEX continuous .
/ 95 communication error protection 1 detections Oto17 4 time R ©10]0
Number of RTEX continuous .
7 96 communication error protection 2 detections Oto 17 12 time R ©l0 10
7 97 Number of R_TEX communication timeout 0to 17 4 time R olo!l ols11s
error protection detections
7 08 Numbgr of RTEX cygllc data error 0to17 4 time R ololo
protection 1/2 detections
7 99 RTEX function extended setup 6 -32768 to 32767 0 - B |O|O|O

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
* For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. Default Related control mode Detail
Title Range Unit Attribute
Class No. = AB € DEF P | S | T | Page
typejtype| type
7 100 For manufacturer’s use - 0 - -
7 108 RTEX communication synchronization 0to7 7 _ R ololo
setup
3-116
7 109 For manufacturer’s use - 0 - -
7 110 For manufacturer’s use - 0 - -
[Class 8] Special Setting 3
Parametr No. Default Related control mode Detail
Title Range Unit Attribute
Class| No. 9 AB| C | DEF P | s | T | page
typejtype| type
8 00 For manufacturer’s use - 0 - -
8 01 Profile linear acceleration constant 1 to 429496 100 10008;3??“‘ B O
8 02 For manufacturer’s use - 0 - -
8 03 For manufacturer’s use - 0 - - 3-117
8 04 Profile linear deceleration constant 1 to 429496 100 1000(L)Ir]ci§r;mand B O
8 05 For manufacturer’s use - 0 - -
8 10 Amount of travel after profile position latch| -1073741823 0 command B 0
detection to 1073741823 unit
8 12 Profile return to home position mode 0to 1 0 _ B o
setup
0to command
8 13 Profile home position return velocity 1 2147483647 50 un|V§ or B O 3-118
r/min
0to command
8 14 Profile home position return velocity 2 2147483647 5 unlt/s_ or B O
r/min
8 15 For manufacturer’s use - 0 - -
3-119
8 19 For manufacturer’s use - 0 - -

¥ “ Related control mode "is thant P : Position control,

% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

S : Velocity control, T : Torque control.

Caution -

Rev.2.00

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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l 3.Setup and List of Parameters

[Class 9] For Manufacturer’s Use

Parametr No. T . Default Unit il Related control mode Detail
Class No. e ange tc;)Be ty% . E\;';: m e p | s | T | page

9 00 For manufacturer’s use - 1 - -

9 01 For manufacturer’s use - 0 - -

9 02 For manufacturer’s use - 0 - -

9 03 For manufacturer’s use - 0 - -

9 04 For manufacturer’s use - 0 - -

9 05 For manufacturer’s use - 0 - -

9 06 For manufacturer’s use - 0 - -

9 07 For manufacturer’s use - 0 - -

9 08 For manufacturer’s use - 0 - -

9 09 For manufacturer’s use - 0 - -

9 10 For manufacturer’s use - 0 - -

9 11 For manufacturer’s use - 1 - - 3-120

9 12 For manufacturer’s use - 80 - -

9 13 For manufacturer’s use - 50 = =

9 14 For manufacturer’s use - 10 - -

9 17 For manufacturer’s use - 0 = =

9 18 For manufacturer’s use - 0 - -

9 19 For manufacturer’s use - 0 - -

9 20 For manufacturer’s use - 0 - -

9 21 For manufacturer’s use - 0 - -

9 22 For manufacturer’s use - 200 - -

9 23 For manufacturer’s use - 50 - -

9 24 For manufacturer’s use - 100 - -

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
¢ For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
% There is class 14 before software Ver.1.05.

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

[Class 9] For Manufacturer’s Use
Parametr No. Default Related control mode Detail
Title Range Unit Attribute
Class| No. : tA’B C |DEF P S T page
ype|type| type
9 25 For manufacturer’s use - 40 - -
9 26 For manufacturer’s use - 40 - -
9 27 For manufacturer’s use - 1000 - -
9 28 For manufacturer’s use - 1 - -
9 29 For manufacturer’s use - 0 - -
9 30 For manufacturer’s use - 0 - -
9 31 For manufacturer’s use - 0 - -
3-120
9 32 For manufacturer’s use - 0 - -
9 33 For manufacturer’s use - 100 - -
9 34 For manufacturer’s use - 0 - -
9 35 For manufacturer’s use - 0 - -
9 48 For manufacturer’s use - 0 - -
9 49 For manufacturer’s use - 0 - -
9 50 For manufacturer’s use - 0 - -
[Class 14] For Manufacturer’s Use
Parametr No. Default Related control mode Detail
Title Range Unit Attribute
Class| No. g 2 M P| s | T |Ppage
ype|type| type
14 00 For manufacturer’s use - 0 - -
14 01 For manufacturer’s use - 0 - -
14 02 For manufacturer’s use - 0 - - 3-120
14 03 For manufacturer’s use - 0 - -
14 04 For manufacturer’s use - 0 - -

% “ Related control mode ”is thant P : Position control, S : Velocity control, T : Torque control.

% For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
% There is class 14 before software Ver.1.05.

Caution -

Rev.2.00

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. T . Default Uit Al Related control mode Detail

Class| No. e ange tc,pBe ty% e g’ll:')’: m e P | S | T |Page
14 05 For manufacturer’s use - 0 - -
14 06 For manufacturer’s use = 0 = =
14 07 For manufacturer’s use - 0 - -
14 08 For manufacturer’s use - 0 = =
14 09 For manufacturer’s use - 0 - -
14 10 For manufacturer’s use - 0 - -
14 11 For manufacturer’s use - 0 - -
14 12 For manufacturer’s use - 0 - -
14 13 For manufacturer’s use - 0 - -
14 14 For manufacturer’s use - 0 - -
14 15 For manufacturer’s use - 0 - -

14 16 For manufacturer’s use - 0 - - 3-120
14 17 For manufacturer’s use - 0 - -
14 18 For manufacturer’s use = 0 = =
14 19 For manufacturer’s use - 0 - -
14 20 For manufacturer’s use - 0 - -
14 21 For manufacturer’s use - 0 - -
14 22 For manufacturer’s use - 0 - -
14 23 For manufacturer’s use - 0 - -
14 24 For manufacturer’s use - 0 - -
14 25 For manufacturer’s use - 0 - -
14 26 For manufacturer’s use = 0 = =
14 27 For manufacturer’s use - 0 - -

% “ Related control mode ”is thant P : Position control. S : Velocity control. T : Torque control.
¥ For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
¥ There is class 14 before software Ver.1.05.

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
pay attention to the setting of the number of units have changed.
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List of Parameters

Parametr No. Default Related control mode Detail
Title Range Unit Attribute
Class| No. Y tA’B C |DEF P | S | T | Page
ype|type| type
14 28 For manufacturer’s use - 0 - -
3-120
14 29 For manufacturer’s use - 0 - -
[Class 15] For Manufacturer’s Use
Parametr No. Default Related control mode Detail
Title Range Unit Attribute
Class| No. 9 AB| C |DEF p | s | T |Ppage
type type| type
15 00 For manufacturer’s use - 0 - -
15 16 For manufacturer’s use - 2 - -
15 17 For manufacturer’s use - 4 - -
15 30 For manufacturer’s use - 0 - -
3-120
15 31 For manufacturer’s use - 5 - -
15 33 For manufacturer’s use - 0 - -
15 34 For manufacturer’s use - 0 - -
15 35 For manufacturer’s use - 1 - -

% “ Related control mode ”is thant P : Position control, S : Velocity control. T : Torque control.
¢ For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

pay attention to the setting of the number of units have changed.

Rev.2.00

Parameter with for “ Unit ”,set to parameter by setup support software “ PANATERM ”,please
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l 3.Setup and List of Parameters

List of Parameters

Detail of Attribute

The attribute of a parameter indicates the point at which the modified parameter setting becomes

effective.

A . Always effective

B : Do not change while the motor is operating or command is transferred.

C . Parameter with Attribute C of reset command is valid by by operating valid model, or operating the
same an Attribute R.

R . After EEPROM writing, can be valid by restarting the power supply or restarting the command soft
start mode.

oz 1IIGI XY - After change parameter, turn off power or start softreset of reset command, Lost value
that is changed.
In order to change the value to EEPROM was carried out.
+ For writing EEPROM, operating by parameter command or PANATERM.
Check to controller data and Instruction manual of PANATERM.

< Attribute C parameter validation mode >
Operating by reset command of RTEX communication from controllor. For reset command,refer to controllor
data.Use this mode when validating the changed parameter of attribute C after establishing communication
without turning off control power or resetting (software reset) servo driver.
it is not necessary to write this parameter to EEPROM before executing the command .

- When this command is received in servo-on status, it causes the command error (0045h).While processing
the command, keep servo-off status. When servo is turned on (Servo_On = 1) during processing of this
command, Err. 27.7 “Position information initialization error protection” will occur.

- After execution of the command, all position information including actual position is initialized.This means
that return to home is not completed (provided not in absolute mode) and latch is not completed.After
successful completion of the command, repeat the return to home. Status and output signals during
command execution are as shown below.

Status/output signal Before execution Executing After execution
Position information | Current position Initialization | 'Mformation on the current position with
information reference to initialized position
Return to home status Current status Undefined °U.nf'|n|she.d while incrementing
*Finished in absolute mode
Latch status Current status Undefined Unfinished
Busy (non-cyclic status) 0 1 0

Other status Current status Undefined Current status
Output signal Current status Undefined Current status

*1 Information on position after initialization
<Incremental mode> All position information = 0
<Absolute mode> All position information = Value of absolute encoder (scale)/
electronic gear ratio + Pr.7.13 “Absolute home position offset’

While executing the command, do not run PANATERM.
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4. Details of Parameter

Setup [Class 0] Basic Setting
Default: [ ]
@ A parameter is designated as follows:
Pr0.00
Class No.
@ Definition of symbols under “Related mode” -
P: position control, S: velocity control, T: torque control.
@ For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
R Unit  |Atrbe|  Default Related
Pr0.00 Rotational direction setup ange m o o looniralcode
Oto1 — |c 1 Pis|T

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)

This parameter is set in accordance with the specification of the controller.

If change the parameters, in the case of Pr 7.23(RTEX function extended setup 2) bit 3 must

be changed.Be sure to check the host controller.

Positive direction

ccw) 8

(

Default cw)
Setup Command Motor rotational Positive direction Negative direction
value direction direction drive inhibit input drive inhibit input
0 Positive direction CwW Valid —
Negative direction CCW — Valid
[] Positive direction CCW Valid —
Negative direction Ccw — Valid
Range Unit |Atibue| — Default | nclated,
Pr0.01 Control mode setup
0to6 — |R 0 P|s|T]
You can set up the control mode to be used.
Setup value Content
0] Semi-closed control
(Position (PP/CP) /Velocity (CV) /Torque (CT) control can be selected)
1
2
3 ,
7 For manufacturer’s use
5
6
For details of Control Mode and Command Input Mode,refer to P.3-2 ~ 3-14.
- A parameter is designated as follows: Class Pro.00,  no.
- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
3-39
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4.Details of Parameter

[Class 0] Basic Setting

Default: [ ]
Range Unit  |Atibwe|  Default Related
Pr0.02 Real-time auto-gain tuning setup 9 coniro) code
0to6 — | B 1 P|s|T|
You can set up the action mode of the real-time auto-gain tuning.
Refer to P.5-4 Adjustment “ Real-Time Auto-Gain Tuning .
‘S,gmg Mode Varying degree of load inertia in motion
0 Invalid Real-time auto-gain tuning function is disabled.
[1] Standard Ba_slc _mode. 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

3-40

(continued)

equipment with low friction, etc.

With additional features to the positioning mode - use this mode to
3 Vertical axis 2 | positively and effectively compensate for unbalanced load to the vertical
axis or minimize variations in setting time.

With additional features to the vertical axis mode - use this mode to

4 Frlctlor_l .3| positively and effectively reduce positioning setting time when the belt
compensation - . . )
driving axis has high friction.
Load_ . Estimate the load characteristics without changing current parameter
5 characteristic . . .
setting. This mode requires use of the setup support software.
measurement

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  Torque control is the same as in the standard mode.

*3 Velocity control is the same as in the vertical axis mode. Torque control is the same as
in the standard mode.

*4 Certain function(s) is not available in a specific control mode. Refer to description in Pr6.32.

Two-degree-of-freedom control mode: standard type

For Two-degree-of-freedom control mode, refer to Pr6.47 (P.3-98).
Set up the action mode of the real-time auto-gain tuning.

Setup

value Mode Varying degree of load inertia in motion
0 Invalid Real-time auto-gain tuning function is disabled.
[1] Standard Stability-first mode. Do not use unbalanced load compensation, friction

compensation or gain switching
Quick response | Positioning-first mode. Use this mode for equipment with horizontal axis,

2 mode 1 low friction ball screw driving and without unbalanced load.
. In addition to the features provided with the Quick response mode 1, use
Quick response . ; )
3 mode 2 this mode to compensate unbalanced load, to apply third gain to reduce
variation in positioning settling time.
. In addition to the features provided with the Quick response mode 2, use
Quick response . L . . .
4 mode 3 " this mode to shorten positioning settling time when the load has high
friction.
Load . . . . . . .
- Estimate load characteristics without changing basic gain setting or
5 characteristic . . . .
measurement friction compensation setting with the help of the setup support software.

To be used for fine adjustment of rigidity setting after completion of fit

6 Fit gain mode .
gain.

*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.
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4 .Details of Parameter

[Class 0] Basic Setting
Default: [ ]
Two-degree-of-freedom control mode: synchronous type
For Two-degree-of-freedom control mode, refer to Pr6.47 (P.3-98).
Set up the action mode of the real-time auto-gain tuning.
\S,gﬁ:g Mode Varying degree of load inertia in motion
0 Invalid Real-time auto-gain tuning function is disabled.
Synchronous control mode.
[1] Svnchronous Do not use this mode for unbalanced load or friction compensate. Use
y 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.
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.
Load. . Estimate load characteristics without changing basic gain setting or
5 characteristic - . . .
friction compensation setting with the help of the setup support software.
measurement
6 Load fluctuation| Use this mode when you wish to make robust adjustments for
response mode | fluctuating loads.
; ; Related
Selection of machine stiffness at Range Unit |Atrioe]  Default  |control code
Pro0.03 . . . A,B,C-frame: 13
real-time auto-gain tuning 0 to 31 — B | Do Fframe 11 |PIS| T

You can set up the response while the real-time auto-gain tuning is valid.

low « machine stiffness — high

low « servogain  — high
[0, 1------ 1218 cacmemman-- 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_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”

Rev.2.00
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4.Details of Parameter

l [Class 0] Basic Setting

Default: [ ]
Range Unit  |Atrbue|  Default Related

Pr0.04 Inertia ratio g Jhelated
0 to 10000 % B 250 P‘S‘T‘

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.,

The inertia ratio will be set automatically in real-time automatic gain tuning.When change
by Manual Gain Tuning,Refer to P.5-8 Adjustment “ Invalidation of Real-Time Auto-Gain
Tuning ”,Please start to set from automatic Gain Adjustment. invalidation.

Pr0.08 Command pulse counts per one Range Unit  |Attribute Default coﬁﬁ!)ﬁtcegde
. motor revolution 0 to 22 puse | C 0 P|s|T|

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.

Parameters determined according to the combination of the controller.

To set according to the instructions of the upper controller.

i Range Unit  |Atrbwe|  Default Related

Pr0.09 Numerator of electronic gear o
0 to 2% — C 1 P ‘ S ‘ T‘
i i Range Unit  |Atrbwe|  Default Related

Pr0.10 Denominator of electronic gear contd e
1to 2% — C 1 p ‘ S ‘ T‘

Set to Numerator and Denominator of electronic gear.
This setup is enabled when Pr0.08 “ command pulse counts per one motor revolution ” = 0.

Parameters determined according to the combination of the controller.

To set according to the instructions of the upper controller.

Electronic gear ratio is in the range of 1 to 1000 times. When electronic gear ratio exceeds
the set range of electronic gear ratio, Err93.0 (Parameter setup error protection ) will Occur.

- A parameter is designated as follows: Class_ 000 No,

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page - - P.3-121¢List of Torque Limit” - P.2-47 ~ “ Wiring to the Connector, X4” - P.6-3 “ Protective Function ”
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4.Details of Parameter
[Class 0] Basic Setting

Hl Command unit

Default: [ ]

The command unit is position command unit of electronic gear input from controller.

Controller —_—
[command unit] -——

Electronic
gear

Position control

>

-

[pulse]
*Encoder unit

M Interrelationship between Pr0.08, Pr0.09 and Pr0.10 during position control

(No influence)

(No influence)

Pr0.08 Pr0.09 Pr0.10 electronic gear operation
Position
command_ | encoder resolution | Position
input "~ |[Pr0.08 setting value]| command
1~8388608 n n

* With independent setting of Pr0.09, 0.10 , this
operation is processed according to setup value of

Pr0.08.
Position
command. encoder resolution | Position -
input [Pr0.10 setting value] command
0 1~1073741824
* When Pr0.08 and 0.09=0,this operation is
processed according to setup value of Pr0.10.
0 Position
command._[[Pr0.09 setting value]| Position _
input [Pr0.10 setting value]| command
1~1073741824 1~1073741824

% When Pr0.08 and 0.09 = 0,this operation is
processed according to setup value of Pr0.09 and

Pr0.10.

Il Pr0.08=0, Pr0.09 =0

Position command of division and multiplication (F)is setting Pr0.10.Pr0.09 such asencoder resolution (223) .

F = fxPr0.09/Pr0.10 = 2% (8388608)

F . Position command (Internal command pulse counts per one motor revolution)
f : command pulse counts per one motor revolution (pulse counts per one motor revolution by customer)

Setting example

Encoder resolution

223 (8388608)

The input pulse counts per one motor revolution (f) is 5000

Pr0.09

Pr0.10| 5000

Rev.2.00
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4.Details of Parameter
[Class 0] Basic Setting

Default: [ ]
Pro.11 Output pulse counts per one motor Range Unit  [Atibde|  Default | o hod cae
. revolution 1102097152 | pulse/r | R 2500  |P|s|T]

Caution -

You can set up the output pulse counts per one motor revolution for each OA and OB
.Therefore, The pulse count of the controller by 4 times is as follows.
command pulse resolution per one motor revolution = Pr0.11 Valuex4

For details of setup, refer to description in Pr5.03.

I Pr0.12

Reversal of pulse output logic/
output source selection

Range Unit |Atrbue| Default | helated,
0to3 — R 0 Pls/T]

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.

< Output Source selection/Reversal of pulse output logic >

Pro.12 B-phase | Output CCW direction CW direction
) logic source rotation rotation
N A-phase A-phase
[Cl revZ:s-aI Encoder
B-phase B-phase
A-phase A-phase
1 Reversal | Encoder

B-phase

B-phase

Setup value 2 and 3 are for manufacturer’s use.

H Pulse regeneration function
Maximum frequency of regenerated pulse output is 4 Mpps (after

multiplied by 4), If the movement speed exceeds this frequency,

Phase A

the regeneration will not function correctly. That is, correct pulse is

not returned to the host controller, causing positional deviation.

Phase B

0.25 ps or more

By enabling Pr5.33 “Pulse regenerative output limit setup”, Err28.0 “Pulse regenerative limit protection”

can be generated upon reaching the pulse regeneration limit. Because this error is generated when the

output limit of the pulse regeneration is detected, it is not generated at the maximum frequency. However,

detection error may occur if the frequency instantaneously jumps up due to motor velocity change (irregular

rotation).
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I 4 .Details of Parameter

[Class 0]

Basic Setting

Default: [ ]

Pr0.13

1st torque limit

Range Unit  |Atibue|  Default Related

control code

0 to 500 % | B 500 |P[s|T]|

You can set up the limit value of the motor output torque.

For details of torque limit value, refer to P.3-121.

I Pr0.14

Position deviation excess setup

Range Unit  |Atibue|  Default Related

control code

unit

0 to 2% Command | A | 83886080 P‘ \ \

- 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.

- 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.3-85 “Pr5.20”.

I Pr0.15

Range Unit  |Atrbue|  Default e
Absolute encoder setup 9 control code
0to4 — |c 1 P|s|T|
You can set up the using method of absolute encoder.
Setup value Function
0 Used as absolute system .
Used as incremental system .
(Can not detect the following protection function.
(1] Err40.0 “ Absolute system down error protection ”
Errd1.0 “ Absolute counter over error protection ”
Err42.0 “ Absolute over-speed error protection ”
Err45.0 “ Multi-turn counter error protection ”)
2 Used as absolute system (absolute mode), but multirotation counter over is ignored.
3 Use as absolute System (absolute mode),Do not use multiple rotation counter.(a
single-turn absolute mode).
Used as an absolute system(absolute mode);however,any value can be set for the
4 upper limit of the multi-turn counter.
(continuous rotating absolute encoder mode)

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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I 4.Details of Parameter

[Class 0]

Basic Setting

Default: [ ]
Range Unit  |Atrbue| —Default | Aolated
Pr0.16 External regenerative resistor setup A,B-frame: 3
Oto3 — C |cCtoF-rame:0|"|S|T

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 E-frame(200 V), between B1 and B2 of terminal block in case of
F-frame(200 V)).

A, B-frame driver is not provided with built-in resister.

Regenerative resistor

Setup value io be used

Function

Regenerative processing circuit will be activated and
regenerative resistor overload protection will be triggered
according to the built-in resistor (approx. 1 % duty).

[0]

(C to F-frame) Built-in resistor

The driver trips due to regenerative overload protection

1 External resistor (Err18.0), when regenerative processing circuit is activated
and its active ratio exceeds 10 %.
, Regenerative processing circuit is activated, but no
2 External resistor ) L
regenerative over-load protection is triggered.
5 Both regenerative processing circuit and regenerative
(A B[-fr]ame) No resistor protection are not activated, and built-in capacitor handles all

regenerative power.

Install an external protection such as thermal fuse when you use the external regenerative
resistor.

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, Do not set up other value than 0. Do not
touch the external regenerative resistor.
External regenerative resistor gets very hot, and might cause burning.

Load factor of external regenerative Range Unit  |Atibue|  Default |, Aeates,
resistor selection 0to 4 — c 0 P|s|T|

When selecting the external regenerative resistor (Pr0.16 = 1, 2), select the computing
method of load factor of regenerative resistor.
Pleses fixed to 0.

Setup value Function
[0] Regenerative load factor is 100 % when duty factor of external regenerative resistor is 10 %.
1to4 For manufacturer's use (do not setup)
Range Unit |Atrbue|  Default e
Pro.18 For manufacturer’s use g S °°Tt’°" C"‘de

Pleses fixed to 0.

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

Setup [Class 1] Gain Adjustment
Default: [ ]
Range Unit  |Atrbue| —Default |, hclated
Pr1.00 1st gain of position loop Ato C-frame: 480
0 to 30000 0.1/s B | DioFrame: 320| P
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  |Atrbue| Default |, JRelated
Pr1.01 1st gain of velocity loop Ato C-frame: 270
1 to 32767 01Hz | B |yt Faame 180/ P 1S T

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).

Pr1.02 1st time constant of velocity FEUGE Unit |Aibe|  Default |ooncet coue
ri. ; : Ato C-frame: 210
loop integration 1 to 10000 01ms | B | 5y Fiame 310|P|S|T
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".
Range Unit  |Atiibute|  Default relblee
Pr1.03 | 1st filter of speed detection 9 control Gode
Oto5 — B 0 Pls|T|

You can set up the time constant of the low pass filter (LPF) after the speed detection, in 6
steps(0 to 5).

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 |Atrbue| — Default | nclated
1st time constant of torque filter Ato C-frame: 84
0t0 2500 0.01ms | B | pioFeframe: 126| 7| S| T

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.

Caution -*

Related page -<3-

Rev.2.00

- To Panasonic MINAS users: A4 and higher series.
Parameter settings shown in this manual may differ from those applied to your product (s).
- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

- P.2-47 ~ “ Wiring to the Connector, X4 ”.
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4.Details of Parameter
[Class 1] Gain Adjustment

Default: [
. N Range Unit  |Atrbue| —Default | Rolated
I Pr1.05 2nd gain of position loop 0 t6 30000 01/s B /E\)ttggggmg ggg p
_ _ Range Unit |Atibue| — Default | noiated,
I Pr1.06 2nd gain of velocity loop 1 to 32767 0.1 Hz B /[\) tt(()) gg:mg %8 plslT
I Pr1.07 _2nd timt_a constant of velocity loop Range Unit |Atibute Ato'girf::;tm contrel eode
integration 1 to 10000 01ms | B |pioFiame:3to|P|S|T
I Pr1.08 2nd filter of speed detection o oot A pefadt Coﬁﬁﬁfgde
0to5 — B 0 P|s|T]
. . Range Unit  |Atrbue| Default | Rolated
I Pr1.09 2nd time constant of torque filter 016 2500 001ms | B Stt: lg:ffrzr;nmee182% plslT

Position loop, velocity loop, speed detection filter and torque command filter have their 2
pairs of gain or time constant (1st and 2nd).

Related page - For details of switching the 1st and the 2nd gain or the time constant, refer to P.5-36 "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.
Range Unit  |Atioue|  Default Related
Pr1.10 | Velocity feed forward gain 9 TG
0 to 4000 010% | B 1000 |P| | |
Range Unit  |Atibue|  Default Related
Pr1.11 Velocity feed forward filter 9 e
0106400 | 0.01ms | B 0 Pl | |

- Multiply the velocity control command calculated according to the internal positional

command by the ratio of Pr1.10 and add the result to the speed command resulting from
the positional control process.

- Set the time constant of 1st delay filter which affects the input of velocity feed forward by Pr1.11.
Related page --+| The details of velocity feed forward function refers to P.5-49 “ Feed Forward Function ” .

Range Unit  |Atribue|  Default Related

Pr1.12 Torque feed forward gain 9 .
0 to 2000 01% | B 1000 |P|s| |
Range Unit  |Atribue|  Default Related

Pr1.13 Torque feed forward filter 9 o e
0 to 6400 001ms | B 0 P‘S‘ ‘

+ Multiply the torque command calculated according to the velocity control command by the
ratio of Pr1.12 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.

- Set up the time constant of 1st delay filter which affects the input of torque feed forward by Pr1.13.

- 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).

Related page -] The details of torque feed forward function refers to P.5-49 “ Feed Forward Function ” .
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4.Details of Parameter

[Class 1]

Gain Adjustment

Default: [ ]
i Range Unit  |Atrbute|  Default Related
I Pr1.14 2nd gain setup : t091 : 1 clf"“s’""?"de

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 controller bit Gain_SW with RTEX
0 communication, change the velocity loop operation from Pl to P.
Gain_SW = 0 —PI operation
Gain_SW = 1 —P operation
(1] En1agge) gain switching of 1st gain (Pr1.00-Pr1.04) and 2nd gain (Pr1.05-
r1.09).

Related page --++| For switching condition of the 1st and the 2nd, refer to P.5-36 "Gain Switching Function" of

Adjustment.
N o Range Unit |Atibue| — Default | nclated
Pr1.15 Mode of position control switching
Oto 10 — | B 0 P
Set up the triggering condition of gain switching for position control.
Setup value| Switching condition Gain switching 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).
5 RTEX communication * 1st gain when gain switching command (Gain_SW) with RTEX communication is 0,2nd
gain switching command gain when Gain_SW is 1.
* Shift to the 2nd gain when the absolute value of the torque command exceeded (level +
3 Torque command is 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.
* Shift to the 2nd gain when the absolute value of the speed command exceeded (level +
5 Speed 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.
* Shift to the 2nd gain when the absolute value of the positional deviation exceeded (level
+ hysteresis) (pulse) previously with the 1st gain.
6 Position deviation is | ¢ Return to the 1st gain when the absolute value of the positional deviation was kept
large below (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.
Position command * Shift to the 2nd gain when the positional command was not 0 previously with the 1st gain.
7 : * Return to the 1st gain when the positional command was kept 0 previously during delay
exists . . .
time with the 2nd gain.
Not in positionin * Shift to the 2nd gain when the positioning was not completed previously with the 1st gain.
8 P 9 * Return to the 1st gain when the positioning was kept in completed condition previously
complete . . . .
during delay time with the 2nd gain.
* Shift to the 2nd gain when the absolute value of the actual speed exceeded (level +
9 Actual speed is hysteresis) (r/min) previously with the 1st gain.
large * 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.
* Shift to the 2nd gain when the positional command was not 0 previously with the 1st gain.
10 Position command * Return to the 1st gain when the positional command was kept at O during the delay
exists +Actual speed time and the absolute value of actual speed was kept below (level - hysteresis ) (r/min)
previously with the 2nd gain.
Related page -+++| The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment * Gain Swiching
Function ” .

Rev.2.00
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4.Details of Parameter
[Class 1] Gain Adjustment

Default: [ ]
Pr1.16 Delay time of position control Range Unit  |Aibe| Default | eatec,
' switching 01010000 | 0.1ms | B EE

For position controlling : When shifting from the 2nd gain to the 1st gain with Pr1.15 Position
control switching mode set at 3, 5 to 10, set up the delay time from trigger detection to the
switching operation.

The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching
Function ” .

I Pr1.17

Range Unit  |Atrbue| Default | Jolated

Level of position control switching

01020000 | gauode: | B 0 Pl |

Related page -~

For position controlling: Set up triggering level when Pr1.15 Position control switching mode
is setat 3, 5, 6,9 or10.
Unit of setting varies with switching mode.

Set the level equal to or higher than the hysteresis.

The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching

Function ” .
Pr1.18 Hysteresis at position control Range Uit |Atibe|  Default  |ooe'esye
. switching 0020000 | gauode: | B 0 Pl |

Related page -+

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.

The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching
Function ”.
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4.Details of Parameter
[Class 1] Gain Adjustment

Default: [ ]
Range Unit |Atrbue|  Default Related

Pr1.19 Position gain switching time 9 conta o e
0 to 10000 01ms | B 10 p‘ ‘ ‘

For position controlling: If the difference between Pr1.00 1st gain of position loop and Pr1.05 I
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) -------- F-----

E E Position gain

! 'switching time (ms
1st (Pr1.00) : ,(Pr1_19)9 (ms)

Result of | j —
switching ‘ ‘

1st (Pr1.00) > 2nd (Pr1.05) ,When Switching from 1st to 2nd,Gain changes slowly.

Related page --++| The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching
Function ” .

Range Unit  |Atrbute|  Default Related
Pr1.20 Mode of velocity control switching : coniiolcogel |
Oto5 — B 0 ‘ S ‘ ‘

For velocity controlling: Set the condition to trigger gain switching.

Setup value| Switching condition Gain switching condition
[0] Fixed to the 1st gain. | Fixed to the 1st gain (Pr1.00 to Pr1.04).
1 Fixed to the 2nd gain. | Fixed to the 2nd gain (Pr1.05 to Pr1.09).
5 RTEX communication * 1st gain when gain switching command (Gain_SW) with RTEX

gain switching command communication is 0,2nd gain when Gain_SW is 1.

* Shift to the 2nd gain when the absolute value of the torque command —
exceeded (level + hysteresis) (%) previously with the 1st gain.

3 Torque command ¢ 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.

* 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. L

* The 1st gain is fixed while the velocity control is not applied.

Speed command
variation is larger.

* Shift to the 2nd gain when the absolute value of the speed command
exceeded (level + hysteresis) (r/min) previously with the 1st gain.

* 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.

Related page %]  The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain switching Function ” .
Switching Level and Timing refer to P.5-36 Adjustment “ Setup of Gain Switching Condition ” .

Speed command
is large

Rev.2.00 3-51



4.Details of Parameter
[Class 1] Gain Adjustment

Default: [ ]
Pr1.21 Delay time of velocity control Range Uit |Atibue|  Default | ooneaies,
. switching 0 to 10000 01ms | B 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 to 5, set the delay time from trigger detection to the switching operation.

Related page -+-| The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching
Function ” .

] o Range Unit  |Atrbue| —Default | Aolated
Pr1.22 Level of velocity control switching Mode-
01020000 | gadode: | B 0 's| |

For velocity controlling: Set up triggering level when Pr1.20 Velocity control gain switching
mode is set at 3 to 5.

Unit of setting varies with switching mode.
Set the level equal to or higher than the hysteresis.

Related page -*| The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching

Function ” .
Pr1.23 Hysteresis at velocity control Range Unit  |Atibue|  Default | ooneaies,
' switching 01020000 | gauode: | B 0 's| |

For velocity controlling: Set up triggering hysteresis when Pr1.20 Velocity control gain
switching mode is set at 3 to 5.

SENCIRES  Unit of setting varies with switching mode.
When level < hysteresis, the hysteresis is internally adjusted so that it is equal to level.

Related page -/ The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching
Function ™ .

L Range Unit  |Atibste|  Default b
Pr1.24 Mode of torque control switching 9 gorira) code
Oto3 — | B 0 T
For torque controlling: Set the condition to trigger gain switching.
Setup value| Switching condition Gain switching condition
[0] Fixed to the 1st gain. | Fixed to the 1st gain (Pr1.00 to Pr1.04).
1 Fixed to the 2nd gain. | Fixed to the 2nd gain (Pr1.05 to Pr1.09).
> RTEX communication * 1st gain when gain switching command (Gain_SW) with RTEX
gain switching command communication is 0,2nd gain when Gain_SW is 1.
* Shift to the 2nd gain when the absolute value of the torque command
Toraue command is exceeded (level + hysteresis) (%) previously with the 1st gain.
3 Iar?a * Return to the 1st gain when the absolute value of the torque
9 command was kept below (level - hysteresis) (%) previously during
delay time with the 2nd gain.

Related page --++| The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment * Gain Switching
Function ” .

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4 .Details of Parameter

I [Class 1] Gain Adjustment

Default: [ ]
Pr1.25 Delay time of torque control Range Unit  |Atibue]  Default |, oneaies,
. switching 01010000 | 0.1ms | B 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.

The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching
Function ” .

I Pr1.26

Range Unit  |Atrbue| Default | Related

Level of torque control switching

01020000 | oliode 1B 0 7]

Related page -~

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.

The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching

Function ” .
pr1.o7 | Hysteresis at torque control Range Unit |Atibde|  Default | nedecy
. switching 01020000 | gouode: | B 0 7]

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.

The switching condition of 1st gain and 2nd gain refer to P.5-36 Adjustment “ Gain Switching
Function ” .

From Pr1.28 toPr1.78 are all parameters for manufacturer's use.Please do not change the default parameters.

Rev.2.00
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4. Details of Parameter

Setup [Class 2] Damping Control
Default: [ ]
R Unit  |Atrbe|  Default paldtad
I Pr2.00 Adaptive filter mode setup Oeir;g: il Lue ° Oa - °|:Ttsr°" code

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.

One adaptive filter is enabled. Parameters related to
the 3rd notch filter will be updated based on adaptive
performance.

Two adaptive filters are enabled. Parameters related to

Adaptive filter:
1 filter is valid

Adaptive filter:

2 . . the 3rd and 4th notch filters will be updated based on
2 filters are valid .
adaptive performance.
Measure the resonance frequency. Result of
3 Resonance frequency measurement can be checked with PANATERM.
measurement mode Parameters related to the 3rd and 4th notch filter hold the
current value.
. Parameters related to the 3rd and 4th notch filter are
4 Clear result of adaptation

disabled and results of adaptive operation are cleared.
Two adaptive filters are enabled. Parameters related to
High-precision adaptive the 3rd and 4th notch filters will be updated based on the
5 filter results of adaptive performance. Use of this setup value
is recommended when using 2 adaptive filters.

, PANATERM's fit gain function used internally.
For manufacturer's use . : .
6 Do not use this setup value in the normal condition.

The details of Adaptive filter refers to P.5-28 Adjustment “ Adaptive Filter ” .

Range Unit  |Atribute|  Default ke
1st notch frequenc S =
q y 50 to 5000 Hz B 5000 P ‘ S ‘ T ‘

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  [Atribute|  Default Related
1st notch width selection 9 control code
01020 — B 2 Pls|T|

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  [Atrbue| Default | elated
1st notch depth selection
010 99 — B 0 P|s|T|

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.

- A parameter is designated as follows: Class_""0:00  No,

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page --<-| - When using the notch filter, refer to P.5-39 Adjustment “ Suppression of Machine Resonance ” .
- P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 2] Damping Control

Default: [ ]
Range Unit  |Atibute|  Default it
Pr2.04 2nd notch frequency : control code
50 to 5000 Hz | B 5000 |P|s|T|
Set the center frequency of the 2nd notch filter.
The notch filter function will be invalidated by setting up this parameter to "5000".
) ) Range Unit |Atrbue| Default |, nclated
2nd notch width selection
0to 20 — B 2 P|s|T]

r Pr2.05

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.

Pr2.06

2nd notch depth selection

Range

Unit

Attribute

Default

Related
control code

0to 99

B

0

Pls|T]

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.

I Pr2.07

3rd notch frequency

Range

Unit

Attribute

Default

Related
control code

50 to 5000

Hz

B

5000

Pls|T]

Set the depth of notch at the center frequency of the 3th notch filter.

In no resonance point is found, the frequency is set to 5000.Notch frequency is automatically
set to the 1st resonance frequency estimated by the adaptive filter.No resonance point was
found, set to 5000 .

Pr2.08

Default Related

Range Unit | Atribute control code

0to 20 — B 2

3rd notch width selection

Pls|T]

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.

Pr2.09

3rd notch depth selection

Range

Unit

Attribute

Default

Related
control code

0to 99

B

0

Pls|T]

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.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 2] Damping Control

Default: [ ]
Range Unit  |Atrbue| Default | Rolated
I Pr2.10 4th notch frequency 50 0 5000 Hz B 5000 |P|s|T|

Set the depth of notch at the center frequency of the 4th notch filter.

In no resonance point is found, the frequency is set to 5000.Notch frequency is automatically
set to the 2nd resonance frequency estimated by the adaptive filter.No resonance point was
found, set to 5000.

Range Unit  |Atrbue| Default | Rolated
0020 — B 2 Pls/T]

Pr2.11 4th notch width selection

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.

Range Unit |Atbue| —Default | helated

01099 — | B 0 P|s|T|

Pr2.12 4th notch depth selection

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.

- A parameter is designated as follows: Class_""0:00  No,

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page --*-| - When using the notch filter, refer to P.5-39 Adjustment “ Suppression of Machine Resonance ” .
- P.2-47 ~ “ Wiring to the Connector, X4 ”
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I 4. Details of Parameter

[Class 2] Damping Control

Default: [ ]
Range Unit  |Atibute|  Default RObicE
Pr2.13 Selection of damping filter switching 9 corirs_code
Oto6 — | B 0 Pl | |
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.
Setup value 1st damping | 2nd damping | 3rd damping | 4th damping
[0] O O
1 For manufacturer’s use
2 For manufacturer’s use
* With setup value 3: Select the filter with command direction.
Setup value Posit(ijci:rneg:)ig\nmand 1st damping | 2nd damping | 3rd damping | 4th damping
3 Positive direction O O
Negative direction O O

Contents of setup values 4 to 6 will differ with enabled/disabled switching of two degree-of-
freedom control mode.
* Position control (Two degree-of-freedom control mode disabled).

Setup value |1st damping| 2nd damping |3rd damping|4th damping
4 O O O
6 Same action as set value 0.
* Position control (Two degree-of-freedom control mode enabled).
Setup value 1st model 2nd model
4 O O
5 For manufacturer’s use
Setup value | Position command direction | 1st model | 2nd model
5 Positive direction O
Negative direction O

» Switching of Damping Controls will be done on the rising edge of the command whose number of

pulses/0.125 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.

Rev.2.00

- A parameter is designated as follows: Class

_Pr0.00,  no.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

+ When using the notch filter, refer to P.5-39 Adjustment “ Suppression of Machine Resonance ” .
- P.2-47 ~ “ Wiring to the Connector, X4~
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4. Details of Parameter
[Class 2] Damping Control

Default: [ ]
Range Unit  |Atrbue|  Default Related

Pr2.14 1st damping frequency g oetated
0 to 3000 01Hz | B 0 P‘ ‘ ‘
Range Unit  |Atrbue|  Default Related

Pr2.16 2nd damping frequency g oelated

0 to 3000 01Hz | B 0 P‘

Range Unit  |Atrbue|  Default Related

Pr2.18 3rd damping frequency 9 oelated
0 to 3000 01Hz | B 0 P‘ ‘ ‘
Range Unit  |Atrbue|  Default Related

Pr2.20 4th damping frequency [¢] -
0 to 3000 01Hz | B 0 P‘ ‘ ‘

Related page -~

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 0.5 to 300.0[Hz]. Setup of 0 to 0.4 Hz becomes invalid.

Refer to P.5-39, "Suppression of Machine Resonance" as well before using this parameter.

Range Unit |Atrbute|  Default Related
Pr2.15 1st damping filter setup 9 TG
0to1500 | 01Hz | B 0 Pl | |
Range Unit |Atrbute|  Default Related
Pr2.17 2nd damping filter setup 9 oI
0 to 1500 01Hz | B 0 Pl | |
Range Unit |Atrbute|  Default Related
Pr2.19 3rd damping filter setup 9 TG
0 to 1500 0.1Hz | B 0 Pl | |
Range Unit  |Atrbute|  Default Related
Pr2.21 4th damping filter setup 9 =
0 to 1500 01Hz | B 0 Pl | |

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.

The maximum setup value is internally limited to the corresponding damping frequency or

3000 - damping frequency, whichever is smaller..

Related page --+-| Refer to P.5-43 " Damping Control " as well before using this parameter.,

- A parameter is designated as follows: Class

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 2] Damping Control

Default: [ ]

Range Unit [Atibuel  Default Related

control code
Ato C-frame: 92
D to F-frame: 139

Pr2.22 Command smoothing filter

0 to 10000 01ims | B P|S

[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).*

Related page --+*| For Two-degree-of-freedom control mode, refer to Pr6.47 (P.3-98).

* 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
[r/min] Positional command after filter

Ve }----

Filter switching
waiting time "2

Positional command smoothing
. filter setup time [ms]
1 (Pr2.22 x 0.1 ms)

Vex0.368 1 [ A -

Vex0.632 71 b----- --

-l gl + 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/0.125 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.

*38 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_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -¥ - P.2-47 ~ “ Wiring of connector, X4” - P.6-3 “ Protective Function ”
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4. Details of Parameter
[Class 2] Damping Control

I Pr2.23

Command FIR filter

Default: [ ]
Range Unit  |Atiowe| —Default | helated
01010000 | 0.1ms | B 10 Pl ||

 Set up the time constant of FIR filter in response to the 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.

Speed
[r/min]

Ve

Positional command before filter
Positional command after filter

time [ms]

Positional command
smoothing filter setup

(Pr2.23 x 0.1 ms)™

Filter switching
waiting time "2

i

>

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 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 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.

Range Unit [Atibule|  Default Ay
5th notch frequency J control code
50105000 | Hz | B 5000 |P|s|T]|
Set the center frequency of the 5th notch filter.
The notch filter function will be invalidated by setting up this parameter to "5000".
Range Unit |Atioue|  Default Related
5th notch width selection 9 coniro) code
0to 20 — B 2 P|s|T|

Set the width of notch at the center frequency of the 5th notch filter.

Higher the setup, larger the notch width you can obtain. Use with default setup in normal operation.

5th notch depth selection

Range Unit |Atibwe| —Default | elated
0t0 99 — |B 0 Pls|T|

Set the depth of notch at the center frequency of the 5th notch filter.

Higher the setup, shallower the notch depth and smaller the phase delay you can obtain.

1st vibration control width setting

Range

Unit

Attribute

Default

Related
control code

0 to 1000

B

0

Pl ||

To conduct fine tuning of 1st vibration suppression control function.
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4. Details of Parameter
[Class 2] Damping Control

Default: [ ]
Range Unit  [Atibue|  Default oAt
Pr2.28 2nd vibration control width setting 9 control coce
0to 1000 — B 0 Pl | |
To conduct fine tuning of 2nd vibration suppression control function.
. . . . Range Unit  |Atrbue| Default | Aolated
Pr2.29 3rd vibration control width setting
0 to 1000 — | B 0 Pl |
To conduct fine tuning of 3rd vibration suppression control function.
. . . . Range Unit  |Atrbue| Default | Related
Pr2.30 4th vibration control width setting
0to 1000 — | B 0 P| |
To conduct fine tuning of 4th vibration suppression control function..
Range Unit  |Atrbue| Default | Aolated
Pr2.31 For manufacturer’s use o ‘ ‘
Range Unit  |Atrbue| —Default | Aolated
Pr2.32 For manufacturer’s use o ‘ ‘
, Range Unit  |Atrbue| Default | Aclated |
Pr2.33 For manufacturer’s use 0 ‘ ‘
Range Unit  |Atrbue| —Default | Rolated
Pr2.34 For manufacturer’s use o ‘ ‘
, Range Unit  |Atrbue| Default | Rolated
Pr2.35 For manufacturer’s use o ‘ ‘
, Range Unit  |Atrbue| —Default | clated
Pr2.36 For manufacturer’s use o ‘ ‘
Range Unit  |Atrbue| —Default | Aclated
Pr2.37 For manufacturer’s use o ‘ ‘
Pleses fixed to 0.
- A parameter is designated as follows: Class_P"0:90, N,

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

Setup [Class 3] Velocity/ Torque Control
Default: [ ]
Range Unit  |Atrbue|  Default Related
I Pr3.04 For manufacturer’s use 9 - cor‘ﬂro‘l CT L
’ Range Unit  |Atrbue| Default | helated,
Pr3.05 For manufacturer’s use : ‘ ‘ ‘
Pleses fixed to 0.
Range Unit  |Atrbue|  Default Related
Pr3.12 Acceleration time setup — e
0 to 10000 (1000 min) | B 0 ‘ s ‘
Range Unit  |Atrbite|  Default Related
Pr3.13 Deceleration time setup — e
0 to 10000 (1000 min) | B 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
Speed

[Fmin] T stepwise input speed command

1000 |-~ - - Nem e J e

Speed command after
acceleration/deceleration
process

Time
Pr3.12x1 ms Pr3.13x1 ms
Pr3.14 Sigmoid acceleration / Range Unit  |Atibde|  Default oo code
) deceleration time setup 0 to 1000 ms B 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.

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
tal2 > ts, tdi2>ts

Target speed (Vc)

The determination of the speed command acceleration or deceleration, deceleration and differential

3-62

speed command and a speed command of the currently selected, and then the speed command in the
same direction acceleration and deceleration, deceleration is determined in the opposite direction.
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4. Details of Parameter
[Class 3] Velocity/ Torque Control
Default: [ ]
Range Unit  |Attribute Default Related
Pr3.17 Selection of speed limit g control Gode
0to1 — B 0 [T
You can select the input of the torque command and the speed limit. 7
Setupvalue| SL SW=0 | SLSW=1
(0] Pr3.21
1 Pr3.21 | Pr3.22
When set to 1,can select with the value of RTEX communication command SL_SW.
Range Unit  |Atribue|  Default it
Pr3.21 Speed limit value 1 J - control code
0 to 20000 fmin | B 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.

But,it is limited by setting value of Pr5.13 and Pr6.15, min value of motor max velocityx1.2 .

Range Unit |Atibue| — Default | nclated,

0 to 20000 fmin | B 0 T

Pr3.22 Speed limit value 2

Pr3.17 “ Selection of speed limit ” =1, set to velocity limit value when RTEX communication
command SL_SW is 1.
But,it is limited by setting value of Pr5.13 and Pr6.15, min value of motor max velocityx1.2 .

Range Unit  |Atribute|  Default Related
Pr3.23 For manufacturer’s use 5 °°Tt'°" C"‘de
) Range Unit |Atrbue| — Default | Related ||
For manufacturer’s use 0 ‘ ‘ ‘ 7
, Range Unit  |Atrbue| Default | JRelated
For manufacturer’s use 0 ‘ ‘
, Range Unit  |Atrbue| Default | Aolated
For manufacturer’s use 5 ‘ ‘ ‘
, Range Unit  |Atrbue| Default |, olated
Pr3.29 For manufacturer’s use o ‘ ‘ ‘
Pleses fixed to 0.
, Range Unit  |Atrbue| Default | JRelated
Pr3.25 For manufacturer’s use
— — | —] 10000 | ]]]
Pleses fixed to 10000.
, Range Unit |Atrbue| —Default |, Aolated
Pr3.28 For manufacturer’s use 16000 ‘ ‘ ‘

Pleses fixed to 16000.

[ I | I | D D e s I I
o T n
- - =
N N N
~ o P
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4. Details of Parameter

Setup [Class 4] I/F Monitor Setting
Default: [ ]
_ _ Range Unit  |Atrbue| Default | elated
Pr4.00 | SI1input selection 0to OOFFFFFFh | c | 0032232h | [q];
(0 to 16777215) (3289650)

Assign functions to SI1 inputs.

These parameters are presented in hexadecimals.

Afther change to decimal, input the parametre.

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
External servo ON input EX-SON 03h 83h
Forced alarm input E-STOP 14h 94h
Dynamic brake switching inpu DB-SEL 16h Do not setup.
External latch input 1 EXT1 20h AOh
External latch input 2 EXT2 21h Atlh
Near home input HOME 22h A2h
External latch input 3 EXT3 2Bh ABh
General purpose monitor input 1 SI-MON1 2Eh AEh
General purpose monitor input 2 SI-MON2 2Fh AFh
General purpose monitor input 3 SI-MONS3 30h BOh
General purpose monitor input 4 SI-MON4 31h Bt1h
General purpose monitor input 5 SI-MON5 32h B2h

For input pin assignment with default setting, refer to P.2-50 Control input.

< 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, Parameter input value is “ 131586 ” for
converting to 10 decimal number.

% For easier setting, use the USB communication ( PANATERM ) .

- Do not setup to a value other than that specified in the table.

- The same signal can’t be assigned to multiple pins. Otherwise, duplicated assignment will cause Err 33.0
“Input multiple assignment error 1 protection” or Err 33.1 “Input multiple assignment error 2 protection”.

- EXT1 can be allocated only to SI5, EXT2 only to SI6 and EXT3 only to SI7. Wrong allocation will cause
Err 33.8 “Latch input allocation error protection”.

- When using HOME/POT/NOT as the home reference trigger in the return to home position operation,
HOME can be allocated only to SI5, POT only to SI6 and NOT only to SI7.

The Err33.8 “Latch input allocation error protection” occurs if HOME is assigned to S16 and S17, POT is
assigned to S15 and S17, and NOT is assigned to S15 and S16.

- When using POT/NOT as the home reference trigger in the return to home position operation, set Pr 5.04
to 1 and disable over-travel inhibit input. If Pr 5.04 is not 1, Err 38.2 “Drive inhibit input protection 3” will
occur.

- When latch correction pins (SI5/S16/S17) are used, configuration is required for all the control modes. If
configuration is made only for 1 or 2 modes, the Err33.8 “Latch input allocation error protection” occurs.

- Disabled control input pin does not affect the operation and RTEX communication response.

- A signal used in multiple control modes should be assigned to the same pin and the logic should be
matched. If not assigned to the same pin, the Err33.0 “Input duplicate assignment error 1 protection”
or Err33.1 “Input duplicate assignment error 2 protection” occurs. In case that the logics do not match,
Err33.2 “Input function number error 1 protection” or Err33.3 “Input function number error 2 protection” will
occur.
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4. Details of Parameter
[Class 4] I/F Monitor Setting

Default: [ ]
Range Unit  |Atiibute| — Default Coﬁﬁl)a'tggde
Pr4.01 SI2 input selection 0to OOFFFFFFh | c | ooetsisih [l ][5
(0 to 16777215) (8487297)
Range Unit  |Atrbue| Default | Related
Pr4.02 SI3 input selection 0to 0OFFFFFFh | R
(0 to 16777215) (8553090)
Range Unit |Atrbue| —Default | Related
Pr4.03 Sl4 input selection 0to OOFFFFFFh | c | 002E2E2Eh [ [o[;
(0 to 16777215) (3026478)
Range Unit  [Atrbue| —Default |, Jelated
Pr4.04 SI5 input selection 0to OOFFFFFFh | c | 00222222h [[o 5
(0 to 16777215) (2236962)
Range Unit |Atrbue| Default | JRelated
Pr4.05 SI6 input selection 0to 0OFFFFFFh | c | oo212121h [ [T+
(0 to 16777215) (2171169)
Range Unit  |Atrbue| —Default |, Rolated
Pr4.06 SI7 input selection 0to 0OFFFFFFh | c | 002828280 |, [+
(0 to 16777215) (2829099)
Range Unit  [Atrbue| Default |, elated
Pr4.07 SI8 input selection 0 to 0OFFFFFFh| c | oos31sth [ [o];
(0 to 16777215) (3223857)

Assign functions to SI2 to SI8 inputs.,
After the set value in hexadecimal is determined, Convert to 10 decimal numbers and then enter.
Setup procedure is the same as described for Pr4.00.

For input pin assignment with default setting, also refer to P.2-50 Control input single.

l Safety precautions
The over-travel inhibit input (POT, NOT) and forced alarm input (E-STOP) should normally be set to
b-contact, which stops when wire is broken. If a-contact is specified, be sure that there is no safety
hazard.

For return to the origin operation by using this signal and latch of the actual position by signal
input, check to content of the controllor.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 4] I/F Monitor Setting

Default: [ ]
Range Unit  |Aibute|  Default coﬁt%altggde
Pr4.10 SO1 output selection 0 to 0OFFFFFFh . c 000303030 |p [+
(0'to 16777215) (197379)

Assign functions to SO1 outputs.

These parameters are presented in hexadecimals.

Afther change to decimal, input the parametre.

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.

Symbol
Title RTEX communication | setup value
External output
Status

Invalid - - 00h
Alarm output ALM Alarm 01h
Servo-Ready output S-RDY Servo_Ready 02h
External brake release signal BRK-OFF - 03h
Positioning complete output INP In_Position 04h
At-velocity output AT-SPPED - 05h
Torque in-limit signal output TLC Torque_Limited 06h
Zero-speed detection output signal ZSP - 07h
Speed coincidence output V-COIN - 08h
Alarm output1 WARN/1 Warning 09h
Alarm output2 WARN2 Warning 0Ah
Positional command ON/OFF output P-CMD In_Progress 0Bh
Positioning complete 2 INP2 - 0Ch
Speed in-limit output V-LIMIT - 0Dh
Alarm clear attribute output ALM-ATB - OEh
Velocity command ON/OFF output V-CMD - OFh
RTEX operation output 1 EX-OUT1 - 10h
RTEX operation output 2 EX-OUT2 - 11h
Servo on status output SRV-ST Servo_Active 12h
Position comparison output CMP-OUT — 14h
Deterioration diagnosis velocity output V-DIAG — 15h

< Example of change >

To change the default setting “External brake release signal” (in all modes) to “Alarm output
1”7, set the input to 00090909h, The input value of the parameter is a "592137" that is

converted to a decimal number.

% For easier setting, use PANATERM.

The details of each of the output logic signal refer to P.2-54 “ Output Signal ” .

» 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.

- A parameter is designated as follows: Class

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Pr0.00

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 4] I/F Monitor Setting

Default: [ ]
Range Unit  |Atibute|  Default coﬁt?ﬁtggde
Pr4.11 S02 output selection 0 to OOFFFFFFh c 00101010h o[+
(0 to 16777215) - (1052688)
Range Unit |Atrbue| Default |, JRelated
Pr4.12 SO03 output selection 0 to 0OFFFFFFh 00010101h o[+
(0 to 16777215) - c (65793)
Assign functions to SO2 ,SO3 outputs.
These parameters are presented in hexadecimals.
Setup procedure is the same as described for Pr4.10.
i Range Unit  |Atibue| —Default |, elated
Pr4.16 Type of analog monitor 1
0to 28 — | A 0 P|s|T]
Select the type of monitor for analog monitor 1. *See the table shown on the next page.
Default “ Mortor velocity ”
. . Range Unit  |Atrbue| —Default | Related
Pr4.17 Analog monitor 1 output gain
0t0214748364 | — | A 0 P|s|T|
Set up the output gain of analog monitor 1.
Default : For Pr4.16 = 0 Motor speed, 1 V is output at the motor speed [r/min] = 500 r/min
setup value.
. Range Unit  |Atrbue| Default |, helated
Pr4.18 Type of analog monitor 2
Oto 28 — | A 4 P|s|T|
Select the type of monitor for analog monitor 2. *See the table shown on the next page
Default : “ torque command ”
. i Range Unit |Atibue| — Default | nclated,
Pr4.19 Analog monitor 2 output gain
010214748364 | — | A 0 P|s|T]
Set up the output gain of analog monitor 2.
Default : For Pr4.18 = 3 Torque command, 1 V is output at the torque command [%] = 33 %
setup value.

Rev.2.00
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4. Details of Parameter

[Class 4] I/F Monitor Setting

Default: [ ]
Range Unit  |Atrbue|  Default Related
Pr4.21 Analog monitor output setup g control code
0to2 — A 0 P|s|T|
Select output format of the analog monitor.
Setup value Output format
[0] Signed data output -10Vto10V
1 Absolute value data output OVto10V
2 Data output with offset O0Vto10V (5V at center)
The figure below shows output specification when Pr 4.21is 0, 1 or 2.
Pr4.21 =1, Pr4.21 =2,

Pr4.21 =0,
signed data output
(output range -10to 10 V)

Output voltage [V]

10VE------ .
oV ! Motor speed
1-5000 5000[r/min]
=T

* When monitor type is motor speed, and conversion gain is 500 (1 V = 500 r/min).

absolute value data output
(output range 0 to 10 V)

Output voltage [V]

SR A A
E X Motor speed
-5000 ov 5000[r/min]
-10V

data output with offset
(output range 0 to 10 V)

Output voltage [V]

0V 7
5V, :
/ \ Motor speed

-2500 oV| 2500 [r/min]

-10V

. . Output gain for setting
Pr4.16/Pr4.18 Type of monitor Unit Pr4.17/Pra.19 = 0
0 Motor speed r/min 500
1 Positional command speed 2 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 Reservation - -
8 Reservation - —
9 Voltage across PN \ 80
10 Regenerative load factor %*7 33
11 Overload factor % 33
12 Positive direction torque limit % 33
13 Negative direction torque limit % 33
14 Speed limit value r/min 500
15 Inertia ratio % 500
16 Reservation — —
17 Reservation — —
18 Reservation —
19 Encoder temperature T 10
20 Driver temperature T 10
21 Encoder single-turn data ™ pulse (Encoder unit) 110000
22 Reservation — —
23 Command input state™ — —
24 Gain selection state™ — —
25 Positioning complete state 0 : Positioning not completed | 1. Positioning completed * 6
26 Alarm triggered state 0 . Alarm not happened 1. Alarm happened * 6
27 Motor power consumption w 100
28 *5 Motor power electrical energy™ Wh 100
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4. Details of Parameter

[Class 4] I/F Monitor Setting

Rev.

Default: [ ]
*1 The direction of monitor data is basically as defined in Pr 0.00 “Rotational direction setup”,However, the direction

of encoder rotational data is defined positive when it turns CCW.

*2 For the command pulse input, the speed before the positional command filter (smoothing, FIR filter) is defined as
positional command velocity and speed after filter is defined as internal command velocity.

Positional Internal position
command speed command speed
[r/min] [r/min]
C d . Positional -
omman Electronic command + Position
input gear | filter - control

Encoder feedback

*3 The RTEX communication type (MINAS-A6N series) can set the calculation method (standard) for command
position deviation.
Switchover is accomplished according to the setting for the command position deviation output switching (bit 14) of
Pr7.23 “RTEX function extended setup 2.
Pr7.23 bit14=0: Deviation with respect to command input after positional command filter
Pr7.23 bit14=1: Deviation with respect to command input before positional command filter
Command position deviation

[command unit] Encoder positional deviation
(Pr7.23 bit14=0) [encoder unit]

Electronic gear
reverse conversion

Command Electronic Positional | + -~ Position
input gear command _ control
filter
"1~ Electronic gear Encoder feedback

reverse conversion

Command position deviation [command unit]
(Pr7.23 bit14=1)
*4 For monitor types No0.23 and 24, digital signals are monitored using an analog monitor. Therefore, the output gain is as
follows irrespective of the settings for Pr4.17 “Analog monitor 1 output gain” and Pr4.19 “Analog monitor 2 output gain”.
< Analog output setup >

Pr4.16 Monitor type Output voltage
/Pr4.18 o[V] +5[V]
Profile position control (PP) In process of profiling Under suspension of profiling
o |, | cotcpustonconva cr) | Copmaneupseinena | Copmand e
status Cyclic velocity control (CV) Velocity command # 0 Velocity command = 0
Cyclic torque control (CT) Torque command # 0 Torque command = 0
24 Gain selection status 2nd gain(Including 3rd gain) 1st gain

*5 The amount of motor power consumption per 30 minutes is output. The value is updated after the elapse of 30 minutes.
* 6 Regardless of the setting for Pr4.17 and Pr4.19, output gain shall be 0 V at unit 0 and 5 V at unit 1.
%7 For CPU ver1.04/ver1.05 and ver1.20, unit is different.

- For description of “command unit” and “ encoder unit” refer to P.3-85 “ Pr5.20 ”.

- For command input mode (PP, CP, CV, CT) ,refer to P.3-2 and P.3-3.
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4. Details of Parameter
[Class 4] I/F Monitor Setting

Default: [ ]
Range Unit  |Atrbe|  Default et
I Pr4.22 For manufacturer’s use 9 5 °°T"°" CT’Q
, Range Unit  [Atrbue| Default | elated
Pr4.23 For manufacturer’s use 0 ‘ ‘ ‘
, Range Unit  [Atrbue| Default | elated
Pr4.24 For manufacturer’s use 0 ‘ ‘ ‘
Pleses fixed to 0.
Prd.31 Positioning complete Range Uit |Atibue|  Default |ooneciesie
. (In-position) range 0t0 2097152 | Command | A 8400 [P | |

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.

positional deviation value can switch the command before and after the position command filter
by setting to Pr 7.23 bit14.

Using this setup value as Detection threshold data of Positioning complete (In_Position)
on RTEX communication Status. but However, it has nothing to do with the Pr5.20 value,
usually the command unit.

I Pr4.32

Positioning complete (In-position) Range Unit  |Atioute| — Default | ool code
output setup 01010 — | A 0 Pl ||

Related

Select the condition to output the positioning complete signal (INP).

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)

1,6

The signal will turn on when there is no position command and the positional deviation is
smaller than Pr4.31 (Positioning complete range).

2,7

The signal will turn on when there is no position command, the zero-speed detection signal is ON
and the positional deviation is smaller than Pr4.31 (Positioning complete range).

3,8

The signal will turn on when there is no position command and the positional deviation is
smaller than Pr4.31 (Positioning complete range). Then holds "ON" status until the next posi-
tion 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.

4,9

When the positioning judgment delay time set by Pr4.33 INP hold time passes after transition
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.

5,10

When the positioning judgment delay time set by Pr4.33 INP hold time passes after transition
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, the signal will turn on.

This setting
Position) of RTEX communication status.

value is also used in the condition for detecting positioning completion (In_

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 4] I/F Monitor Setting

Default: [ ]
Range Unit  |Atribute|  Default Related
Prd.33 INP hold time = control code
0 to 30000 1ms A 0 P‘

Set up the hold time when Pr4.32 Positioning complete output setup = 3, 8

Setup value

State of positioning complete signal

[0]

The hold time is maintained definitely, keeping ON state until the next positional command

is received.

1 to 30000

ON state is maintained for setup time (ms) but switched to OFF state as the positional

command is received during hold time.

%k Becomes positioning detection delay time if Pr4.32 “Positioning complete output setup” is

4,5,9,10.
Setup value State of positioning complete signal
[0] Positioning detection delay time becomes 0, and positioning completion decision is started
immediately upon a change from “With position command” to “Without position command”
Positioning decision start time is delayed by a setting value [ms]. If a position command
1to 30000 | is received during the delay time, the delay time is reset. When the position command
becomes 0, the delay time starts to be measured starting from 0.

This setting value is also used in the condition for detecting positioning completion (In_

Position) of RTEX communication status.

I Pr4.34

Zero-speed

Range Unit |Atbue| —Default |, helated
101020000 | ©min | A 50 |P|s|T|

Set the detection threshold of zerospeed (ZSP)by the rotating speed .
The zero-speed detection signal will be detected when the motor speed falls below the setup

speed of this parameter, Pr4.34.

direction.

* The setup of Pr4.34 is valid for both
Positive and Negative direction
regardless of the motor rotating

e There is hysteresis of 10 [r/min].

(Pr4.34+10) r/min
—>

speed

Positive direction

(Pr4.34-10) r/min
SRR «—
| [Negative direction]
ZsP ON
- A parameter is designated as follows: Class_P"0:90, N,
- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 4] I/F Monitor Setting

Default: [ ]
L Range Unit  |Atrbute|  Default AEEE

Pr4.35 Speed coincidence range 9 : £onto) code
101020000 | ©min | A 50 Bii

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 process Pra.s5
Speed [command / (Speed coincidence range)
[f/min] |\ ;feemeee o
T 7 Voo,
Pr4.35 "1
(Speed coincidence Motor speed
range) \.\f

X Pr4.35
X X (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

i
ON | orf |

I Pr4.36

Range Unit  |Atrbwe|  Default ol
At-s eed s eed arrival control code
peed (Sp ) 101020000 | rmin | A 1000 B

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 | ----

Pra.36-10 |-/~ -

~(Pr4.36-10) |-----
~(Pr4.36+10) [-----

.

the speed P y ; '
arrival output | OFF ON |oFF| ON |

AT-SPEED

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

[Class 4] I/F Monitor Setting

Default: [ ]
Prd.37 Mechanical brake action at Range Unit  |Atibue|  Default |, Aedted
: stalling setup 0 to 32000 1ms | B 0 PIs|T|

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.

e 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  case | ] hold
o | After setting up Pr4.37 = tb |, —<t_, ______
then compose the sequence so as the ~ actualbrake 1 o,
driver turns to Servo-OFF after the brake A
: : motor . ! non-
is actually activated. energization energized i energized
| Pr4.37 |
>
i i Range Unit  |Atibute|  Default nalblz
Pra.38 Mechanical brake action at g control code
' running setup 0 to 32000 1ms | B 0 Pls|T

When the motor turns to Servo-OFF, you can set up the time from when servo on signal (SRV-ON)

truns on to the brake release signal (BRK-OFF) turns off.

e Set up to prevent the brake deterioration
due to the motor running.
* At Servo-OFF during the motor is

SRV-ON

BRK-OFF

ONI

release I hold

OFF

running, tb of the right fig. will be a tb
shorter one of either Pr4.38 setup time, motor eneraized . non-
. . izati 9 I : ]
or time lapse till the motor speed falls energization : ,  energized
below Pr4.39 setup speed. : 5
motor : ; Pra.39
velocity :
Prd.39 Brake rel d set Range Unit |Atrbue| — Default | Rclated
re. ake release speed setup 30 to 3000 fmin | B 30 Pls|T
Set up the speed timing of brake output checking during operation.
- A parameter is designated as follows: Class_P"0:90, N,
- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

[Class 4] I/F Monitor Setting

Default: [ ]
I Pr4.40 Selection of alarm output 1 i Unit_[pwive| Default ool e
00 40 — | A 0 P|s|T|
Pr4.41 Selection of alarm output 2 e Unit_[pwive| Default ool e
00 40 — | A 0 P|s|T|
Select the type of alarm issued as the alarm output 1 or 2.
‘S,:mg Alarm Content
[0] — OR 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 For manufacturer’s use —
10 For manufacturer’s use —
RTEX continuous The No. of detected continuous reading errors (CRC error) of the
11 communication error data delivered to the local node reaches the number specified by
warning Pr 7.26 “RTEX continuous error warning setup”.
RTEX accumulated The accumulated number of detected reading errors (CRC error)
12 communication error of the data delivered to the local node reaches the number
warning specified by Pr 7.27 “RTEX accumulated error warning setup”.
Accumulated amount exceeded the times specified by Pr7.28
13 z;;xv;;ﬁ?naée_Counter “RTEX_Update_Counter error warning setu’;”, SO thaz/Update_
Counter was not updated.
. When setting of Pr7.14 “Main power off warning detection time”
14 Maln.power off is 10-1999, instantaneous power interruption occurs between L1
warning and L3 and lasts for a time longer than the setting of Pr7.14.
15~21 | For manufacturer’s use —
20 Deterioration diagnosis Load characteristic estimates and torque command under
warning constant speed has exceeded the set range.
23~29 | For manufacturer’s use —
In this state of Pr7.99 "RTEX function extended setup 6” bit0 is
20 PANATERM 1,When RTEX communication was established, the operation
command execution warning| command (such as trial run and FFT) by setup support software
(PANATERM) was executed.
31~40 | For manufacturer’s use —

Related page---+-| For detailed description of alarm types, refer to P.6-40.
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4. Details of Parameter
[Class 4] I/F Monitor Setting

I Pr4.42

2nd Positioning complete
(In-position) range

Range

Unit

Attribute

Default

Related
control code

0to 2097152

Command
unit

A

8400

Pl ||

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.3-85 “Pr5.20”.

Pra.44 Position comparison output Range Unit  |Atrbue| Default | Related
' pulse width setting 01032767 | 0.1ms | R 0 P|s|T|
Sets the signal width of position comparison output.
No signal will be output when 0.
Pra.45 Position comparison output Range Unit |Atrbue| Default |, JRelated
) polarity selection 0to7 — R 0 P|s|T|
Sets position comparison output polarity by each bit of the output terminal.
- Set bits™
bit Designation
bit0 S01,0CMP1
bit1 S02,0CMP2
bit2 SO3,0CMP3
- Set value for each bit
Setup value Designation
0 The output photocoupler is turned ON for SO1 to 3 and is set to L level for
OCMP1 to 3, respectively, during pulse output.
1 The output photocoupler is turned OFF for SO1 to 3 and is set to H level for
OCMP1 to 3, respectively, during pulse output.
Basically, use this function as 0.
Range Unit  |Atibute|  Default et
Pr4.47 Pulse output select 9 contro] code
Oto1 — | R 0 Pls|T

Selects signal outputted from pulse regeneration output / position comparison output

terminal.™

0 : Encoder output Signal (OA,OB)

1 . Position comparison output signal (OCMP1 to 3)

*1 When general output (SO1 to SO3) is used as position comparision output(CMP-OUT),assign position

comparision to Pr4.10 to Pr4.12 for all control modes.

*2 When encoder output signal(OA,OB) is used as position comparision output(OCMP1 to 3),set Pr4.47 to 1.

Rev.2.00
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4. Details of Parameter
[Class 4] I/F Monitor Setting

Default: [ ]
Range Unit  |Atribute|  Default Coﬁﬁlﬁtggde
Pr4.48 Position comparison value 1 2147483648 10 | Command | A 0 plslt
2147483647 unit
Sets comparison value for position compare 1.
Range Unit |Atrbue| —Default | helated,
Pr4.49 Position comparison value 2 214748364810 | Command | A 0 pls|T
2147483647 unit
Sets comparison value for position compare 2.
Range Unit |Atrbue| —Default | helated,
Pr4.50 Position comparison value 3 2147483648 1o | Command | A 0 plslT
2147483647 unit
Sets comparison value for position compare 3.
. . Related
Range Unit  |Attribute Default eaniicel] Geils
Pr4.51 Position comparison value 4 2147483648 10 | Command | A 0 plslt
2147483647 unit
Sets comparison value for position compare 4.
P ; Related
Range Unit  |Atribute|  Default  |.ontrol code
Pr4.52 Position comparison value 5 -2147483648 10 | Command | A 0 plslt
2147483647 unit
Sets comparison value for position compare 5.
Range Unit  |Atibute| Default | hoated
Pr4.53 Position comparison value 6 -2147483648 10 | Command | 0 pls|T
2147483647 unit
Sets comparison value for position compare 6.
Range Unit |Atiowe| Default | helated
Pr4.54 Position comparison value 7 2147483648 10 | Command A 0 olslT
2147483647 unit
Sets comparison value for position compare 7.
p ; Related
Range Unit Attribute Default  |,ontrol code
Pr4.55 Position comparison value 8 2147483648 10 | Command A 0 olslT
2147483647 unit
Sets comparison value for position compare 8.
iti i Range Unit  [Atribue| Default | Related
Pr4.56 Position comparison output delay g control code
) compensation amount -327681032767 | 0.1us | R 0 Pls|T|
Compensates position compare output delay caused by the circuit.

- A parameter is designated as follows: Class

3-76
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- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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I 4. Details of Parameter

[Class 4] I/F Monitor Setting

Default: [
: . Related
Position comparison output Range Unit  (Atibe| Default  |oontd eode
Pra.57 assignment setting -2147483648 to _ R 0 PlsiT
2147483647

- Set bits
bit Designation
bit0 to bit3 Position com 1
bit4 to bit7 Position com 2
bit8 to bit11 Position com 3

bit12 to bit15

Position com 4

bit16 to bit19

Position com 5

bit20 to bit23

Position com 6

bit24 to bit27

Position com 7

bit28 to bit31

Position com 8

- Set value for each bit " 2

Setup value Designation
0000b Invalid output
0001b Assigned to SO1 or OCMP1
0010b Assigned to SO2 or OCMP2
0011b Assigned to SO3 or OCMP3
Others For manufacturer’s use (do not set)

Sets output terminal corresponding to position compare 1 to 8 by bit.

Multiple position comparison values can be set by one single output terminal.

*1 When general output (SO1 to SO3) is used as position comparision output(CMP-OUT),assign position

comparision to Pr4.10 to Pr4.12 for all control modes.

*2 When encoder output signal(OA,OB) is used as position comparision output(OCMP1 to 3),set Pr4.47 to 1.

- A parameter is designated as follows: Class

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

Setup [Class 5] Enhancing Setting
Default: [ ]
R Unit  |Atibue|  Default Related
Pr5.03 Denominator of pulse output division ange k - A {controlcode
0 to 8388608 — R 0 P|s|T|

For application where the number of output pulses is not an integer, this parameter can be
set to a value other than 0 and the dividing ratio can be set by using Pr. 0.11 as numerator

and Pr. 5.03 as denominator.

Pulse output resolution per revolution
. . . 1
= (Pr0.11 setting value ./ Pr5.03 setting value) x encoder resolution x —-

4

(The table below shows combination of Pr0.11 “Output pulse counts per one motor
revolution” and Pr5.03 “Denominator of pulse output division™.)

Pr0.11

Pr5.03

Pulse regeneration output operation

1 to 2097152

o]

When the output source is encoder

Encoder Output pulse

feedback pulse )
|
[pulse] — [Pr0.11settingvalue] x4| [pulse] .

Encoder resolution

* When Pr 5.03 = 0, the above process is made
according to Pr 0.11 setup value. The number of
pulses of reproduced pulse output OA and OB are
the number of pulses set in Pr 0.11. The resolution
of pulse output per one revolution is equal to or less
the encoder resolution.

1 to 8388608

Encoder Output pulse

feedback pulse [Pr0.11 setting value] | [pulse]
[pulse] ——> >

[Pr5.03 setting value]

% If Pr 5.03 is not equal to 0, then the above process is
performed based on setup value of Pr 0.11 and Pr 5.03.
This process enables the system to be compatible
with application where the number of pulses per motor
revolution of reproduced pulse output OA and OB are
not an integral. However, the resolution of output pulse
is equal to the resolution of encoder pulse at the best.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 5] Enhancing Setting

Default: [ ]
. Range Unit  |Atribute|  Default fslated

Pr5.04 Over-travel inhibit input setup g control code
0to2 — C 1 P|s|T|

Set up the operation of the over-travel inhibition (POT, NOT) inputs.
Set the parameter according to the specification of upper controller.

Normally it should be set to 1 (disabled) because the operation is controlled by an upper

controller.

For details, check to materials of controller.

setup value

Operation

POT — inhibits CW drive, NOT — inhibits CCW drive. When POT is input during
0 CW driving, stops the drive according to Pr 5.05“Sequence at over-travel inhibit”.
The similar function NOT is applied in reverse direction.

[1] POT and NOT are disabled, having no effect on operation.™

2 POT or NOT input activates Err 38.0 Run-inhibition input protection.

The Pr5.04 “Over-travel inhibit input setup” and Pr5.05 “Sequence at over-travel inhibit” settings are

temporarily invalid during profile home position return.

If profile home position return function is used without using the over-travel inhibit input, Do not assign

over-travel inhibit input (POT/NOT) to general purpose input. The setting is not invalidated only by

setting the Pr5.04 to 1.

For details of profile home position return function, check to materials of controller.

*1 In the state that SI6 assigned to POT, SI7 assigned to NOT,when Pr5.04 “Over-travel inhibit input
setup” is set to a value other than 1(invalid),Err38.2 “Drive inhibit input protection 3” occurs.

- A parameter is designated as follows: Class
Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
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4. Details of Parameter
[Class 5] Enhancing Setting

I Pr5.05

Default: [ ]
S Range Unit |Atibue|  Default Related

Sequence at over-travel inhibit 9 control mode
Oto2 —_ R 0 P ‘ SIT ‘

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)>

During deceleration™ After stalling (Approx. 30 r/min or below)
Pr5.04| Pr5.05
Stopping method Deviation | Operation after stopping | Deviation
oForci ition. "1
Formply controls the_posmon. Control mode depends on B
Common | *Forcibly stops position — ‘5
g the command.
command generation.
Dynamic brake . Torque command=0
0 [o1 action” Clear towards inhibited direction Hold
. Torque command=0
3
1 Free run (DB OFF) Clear towards inhibited direction Hold
R P -
2 Emerger_lcy stop Clear Torque limit and torque Hold
*Torque limit=Pr 5.11 command are as usual.

*1 During deceleration, the system is forced to perform position control, forcibly stopping the internal
position command generating process.

*2 Stop a command in over-travel inhibit direction with the over-travel inhibit input set to ON. If a
command is issued in over-travel inhibit direction, the command is neglected. If the bit 9 of the
parameter for RTEX function extended setup 2 (Pr7.23) is set to 1 at this time, a command error is
returned.

*3 During deviation clearing, the process that lets the internal command position to follow the feedback
position is activated. At the instantaneous stopping and at the end of deceleration, position
deviations accumulated during deceleration are cleared.

*4 When setting value of Pr 5.04 “Over-travel inhibit input setup” is 2, Err 38.0 “Over-travel inhibit input
protect” occurs when POT or NOT is turned on. Therefore, the system operates according to Pr 5.10

“Sequence at alarm” but not to this setting. Pr 5.10 “Sequence at alarm” has always priority if any
other error occurs.

*5 Emergency stop refers to a controlled immediate stop with servo-on.

The torque command value is limited during this process by Pr 5.11 “Torque setup for emergency
stop”.

*6 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.

*7 Stopping method is Free run (DB OFF) in dynamic brake non-compatible models.

*8 The set value of Pr 6.14 “Emergency stop time at alarm” is invalid.

*9 When the slow stop function is valid by bit10 and bit 15 of Pr 6.10 “Function expansion setup”, can

not emergency stop,but slow stop.Details refer to Technical Refarence for basic specification of
RTEX 6-3-7.

The Pr5.04 “Over-travel inhibit input setup” and Pr5.05 “Sequence at over-travel inhibit” settings are
temporarily invalid during profile home position return.

If profile home position return function is used without using the over-travel inhibit input, Do not assign
over-travel inhibit input (POT/NOT) to general purpose input. The setting is not invalidated only by
setting the Pr5.04 to 1.

For details of profile home position return function, check to materials of controller.

- A parameter is designated as follows: Class_Pr9:00, o

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 5] Enhancing Setting
Default: [ ]
Range Unit  |Atrbue|  Default fclatod
Pr5.06 Sequence at Servo-Off J control mode
0to9 — | R 0 P|S|TIF
Specify the status during deceleration and after stop, after servo-off. .
*Details of Pr 5.06 “Sequence at Servo-off”
Setup During deceleration™ After stalling (Approx. 30 r/min or below)
value Stopping method Deviation Operation after stopping Deviation
Forcibly controls the position. ™ eForcibly controls the position. ™
Common| eForcibly stops position — *Forcibly stops position -
command generation. "7 command generation. "7
[0],4 Dynamic brake action " Clear 2 Dynamic brake action Clear 2
1,5 Free-run (DB OFF) Clear 2 Dynamic brake action Clear 2
2,6 Dynamic brake action " Clear 2 Free-run (DB OFF) Clear 2
3,7 Free-run (DB OFF) Clear 2 Free-run (DB OFF) Clear 2
*Emergency stop "¢ . . L .
8 «Torque limit =Pr 5.11 Clear Dynamic brake action Clear
9 *Emergency stop =7 Clear 2 Dynamic Brake (DB) action Clear 2
*Torque limit =Pr 5.11

*1  During deceleration sequence or at the stop (servo OFF), the system has to control the position and to —
stop the generation of internal position command..

*2 During deviation clearing process, the system causes the internal command position to follow up the
feedback position. When executing the interpolation feed system command after servo ON, re-set the
command coordinate of the host controller. The motor may operate sharply.

*3 Emergency stop refers to a controlled immediate stop with servo-on. The torque command value is
limited during this process by Pr 5.11 “Torque setup for emergency stop”.

*4  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.

*5  Stopping method is Free run (DB OFF) in dynamic brake non-compatible models.

*6 The set value of Pr 6.14 “Emergency stop time at alarm” is invalid.

*7 When the slow stop function is valid by bit10 and bit 15 of Pr 6.10 “Function expansion setup”, can not
emergency stop,but slow stop.Details refer to Technical Refarence for basic specification of
RTEX 6-3-7.

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.

Related page --+| Refer to P.7-66, "Timing Chart"-Servo-ON/OFF action while the motor is at stall" of
Preparation as well.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ” - P.6-3 “ Protective Function ”
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4. Details of Parameter
[Class 5] Enhancing Setting

Default: [ ]
Range Unit |Atrbute|  Default Related

Pr5.07 Sequence at main power OFF 9 contol sode
Oto9 — B 0 P ‘ S ‘ T ‘

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.

Dynamic brake operation input will be possible when Pr6.36 “Dynamic brake operation input
setup” is effective d

when main power supply is OFF. In the output signal assignment of Pr4.02 “SI3 input
selection,” when connected to COM- by a connection setting, dynamic brake installed inside
the amplifier will be released, and when COM- is opened, the dynamic brake installed inside
the amplifier will activate.

This input will become invalid for Servo-ON, during trips, safety state or when the main
power supply is switched ON and will follow the normal sequence setting.

I Pr5.08

Range Unit  |Atibue|  Default Related
LV trip selection at main power OFF 9 control code

To select whether to trip LV or Servo Off, in case of main power supply alarm.
In addition, also sets conditions for detection of main power supply off warning, in case the
main power supply cut-off condition persists more than the time set in Pr 7.14.

Setup Action of main power low voltage protection
value
0 Servo Off in accordance with setting of Pr 5.07 and resumes Servo On when

bit 0 power supply reclosed
Detects Err 13.1 Main power supply low voltage protection.

0 Main power supply Off warning detects only on Servo On conditions.

bit 1

Main power supply off warning always detected.

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

Range Unit  |Atibute|  Default e
Detection time of main power off 9 corirol code
70 to 2000 1ms | C 70 |P|s|T]

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.

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 5] Enhancing Setting

I Pr5.10 Sequence at alarm

Range Unit Default corﬁ?éatne]gde
Oto7 — 0 PIS|T]

Specify the status during deceleration and after stop, after occurrence of alarm.
*Details of Pr 5.10 “Sequence at alarm”

Setup During deceleration™ After stalling (Approx. 30 r/min or below)
value Stopping method Deviation Operation after stopping Deviation
Forcibly controls the position. ™ Forcibly controls the position. ™
Common| eForcibly stops position — *Forcibly stops position —
command generation. " command generation. "
[0] Dynamic Brake (DB) action™ Clear 2 Dynamic Brake (DB) action™ Clear 2
1 Free-run (DB OFF) Clear 2 Dynamic Brake (DB) action™ Clear 2
Dynamic Brake (DB) action™ Clear 2 Free-run (DB OFF) Clear 2
Free-run (DB OFF) Clear 2 Free-run (DB OFF) Clear 2
.. | *Emergency stop ¥ .
4 Action A -Torqui IimSiIt =PFr) 5.11 Clear ® Dynamic Brake (DB) action™ Clear 2

Action B "® [Dynamic Brake (DB) action™®| Clear ™

*Emergency stop ¢

Action A 3 .. Clear _ . .

5 eTorque limit =Pr 5.11 Dynamic Brake (DB) action™ Clear 2
Action B % | Free-run (DB OFF) Clear 2
.. | °E top ¥ .

Action A @ merger.w)./ siop Clear .

6 *Torque limit =Pr 5.11 Free-run (DB OFF) Clear 2

Action B " |Dynamic Brake (DB) action| Clear

.E t *3*6
Action A "¢ merger.m)_/ Sop Clear 2 .
7 *Torque limit =Pr 5.11 Free-run (DB OFF) Clear 2

Action B ® | Free-run (DB OFF) Clear 2

*1

*2

*3

*4

*5
*6

During deceleration sequence or at the stop (during alarm or servo OFF), the system must control
the position and stop the generation of internal position command.

During deviation clearing process, the system causes the internal command position to follow up
the feedback position. When executing the interpolation feed system command after servo ON,
first re-set the command coordinate of the host controller. The motor may operate sharply.

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.

Hold the main circuit power until deceleration stop is completed.For the alarm requiring emergency
stop, refer to Section 6-4 “Protective function list”.

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, and changes its status after stoppage, it is treated as in stop
state regardless of its speed.

Stopping method is Free run (DB OFF) in dynamic brake non-compatible models.

When the slow stop function is valid by bit10 and bit 15 of Pr 6.10 “Function expansion setup”, can not
emergency stop,but slow stop.Details refer to Technical Refarence for basic specification of

RTEX Functional Specification 6-3-7.

Pr0.00

- A parameter is designated as follows: Class__'=*=  No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page --3-

Rev.2.00
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4. Details of Parameter
[Class 5] Enhancing Setting

Default: [ ]
Range Unit  |Atrbue|  Default Related
Pr5.11 Torque setup for emergency stop 9 control code
0 to 500 % B 0 P‘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  |Atibute|  Default Related
Pr5.12 | Over-load level setup 9 control sode
0 to 500 % A 0 Pls|T]

* You can set up the over-load level of effective torque. The overload level becomes 115[%]
by setting up this to O.

* 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.

Related page---3| The over-load protection time characteristics are described on P.6-23.
Range Unit  |Atrbue|  Default Related
Pr5.13 Over-speed level setup 9 _ L
0 to 20000 r/min B 0 P ‘ s ‘ T‘

* Set up the detection level of Err.26.0 Over-speed protection. When the setting value is 0,
the over-speed level of applicable motor is set.
* The internal value is limited to the over-speed level of applicable motor.

. Range Unit  |Attribute Default Related
Pr5.14 Motor working range setup 9 . control code
0 to 1000 0.1 revolution| A 10 P ‘ ‘ ‘

Sets the allowable motor operating range corresponding to the position command input
range.

Err34.0 “Allowable motor operating range abnormal protection” will be triggered when the
set value is exceeded.

Protection function will be invalid in case the set value is 0.

will be invalid under the conditions indicated in Precaution of 6-2.

Related page--+#| P.6-28“Allowable Motor Operating Range Setting Function(Err34.0)”

Range Unit  |Atibute|  Default Aclbize
Pr5.15 Control input signal reading setup 9 control code
Oto3 — |c 0 P|s|T|
Select reading cycle of the control input signal.
Setup value | Reading cycle of the signal.
(0] 0.25 ms
1 0.5 ms
2 1ms
3 2ms

However,When using POT/NOT/HOME as the origin reference trigger and an external latch
input 1/2/3 (EXT1/2/3).
(Note) MINAS-A5N series different read cycle.

- A parameter is designated as follows: Class_""0:00  No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -#) - P.2-47 ~ “ Wiring to the Connector, X4” - P.6-3 “ Protective Function ”
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4. Details of Parameter

[Class 5] Enhancing Setting

Default: [ ]
Range Unit  |Atrbue|  Default Related

Pr5.20 Position setup unit select 9 i o
Oto1 — C 0 P‘ ‘ ‘

Specify the unit to determine the range of positioning complete and excessive positional

deviation.
Setup value Unit
[0] Command unit
1 Encoder unit

Positioning complete detection threshold of RTEX communication status is always in terms
of command unit regardless of the setting of this parameter.

P.3-6 “ Outline of Mode/Position Control Mode/Function/ (D Electronic gear function ”

I Pr5.21

Selection of torque limit

Range Unit

Attribute

Default

Related
control code

Oto4

B

1

Pls| |

You can set up the torque limiting method.

Setup value of RTEX communication command TL-SW (torque limit switching command)
as follows. But, for torque control, switching function is invalid, Pr0.13 (1st torque limit) is

fixed.
For RTEX communication command,check to content of contorllor.
TL SW=0 TL_ SW=1
setup value
Negative direction | Positive direction Negative direction | Positive direction
o, [1] Pr0.13
2 Pr5.22 | Pr0.13 Pr5.22 | Pr0.13
3 Pr0.13 Pr5.22
4 Pr5.22 | Pr0.13 Pr5.26 | Pr5.25
. Range Unit |Atibue| —Default | nolated,
Pr5.22 2nd torque limit
0 to 500 % | B 500 |P[s| |
You can set up the 2nd limit value of the motor output torque.
L L Range Unit  |Atibste|  Default ARz
Pr5.23 Torque limit switching setup 1 9 conirol code
0104000 | ms/100% | B 0 Pls| |
Specify the rate of change (slope) from 1st to 2nd during torque limit switching.
o Range Unit  [Atrbue| Default |, elated
Pr5.24 Torque limit switching setup 2
0104000 | msi100% | B 0 Pls| |

Specify the rate of change (slope) from 2nd to 1st during torque limit switching.

- A parameter is designated as follows: Class

Rev.2.00

Pr0.00

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 5] Enhancing Setting

Default: [ ]
Pr5.25 External input positive direction Range Unit  [Atrbue| Default | elated
torque limit 0 to 500 % c 500 |P|s]
Set up positive direction torque limit when TL-SW=1 with Pr5.21 Selection of torque limit set
at 4.
The value of parameter is limited to the maximum torque of the applicable motor.
Pr5.26 External input negative direction Range Unit |Atibue|  Default  |sneates,
' torque limit 0 to 500 % | ¢C 500 |P|s]
Set up negative direction torque limit when TL-SW=1 with Pr5.21 Selection of torque limit
set at 4.
The value of parameter is limited to the maximum torque of the applicable motor.
Range Unit  |Atrbue|  Default AClEs
Pr5.29 For manufacturer’s use 9 ) °°T"°" corle
Pleses fixed to 2.
. Range Unit |Atioue| — Default | oated,
Pr5.31 USB axis address
0to 127 — c 1 P|s|T|
Set up the axis number for USB communication.
Range Unit  |Atrbue|  Default FERE
Pr5.33 Pulse regenerative output limit setup g control ode
0to 1 — c 0 Pls|T]|
Enable/disable detection of Err28.0 Pulse regenerative limit protection.
0 :Invalid 1 : Valid
Range Unit  |Atribute|  Default rabiEs
Pr5.34 For manufacturer’s use 9 " °°"‘"°" C"‘de
Pleses fixed to 4.
Range Unit  |Atrbwe|  Default Related
Pr5.36 For manufacturer’s use 9 S °°T"°" °°‘de
Pleses fixed to 0.
Pr5.45 Quadrant projection positive Range Unit  |Atrbue| Default | Rolated
direction compensation value -1000t0 1000 | 0.1% | B 0 Pl ||
To set positive direction high-precision torque compensation value for quadrant projection.

- A parameter is designated as follows: Class
Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4”
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- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
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4. Details of Parameter
[Class 5] Enhancing Setting

Pr5.46

Quadrant projection negative

direction compensation value

Default: [ ]
Range Unit  |Atiibute| — Default Coﬁﬁl)a'tggde
-1000t0 1000 | 0.1% | B 0 Pl | |

To set negative direction high-precision torque compensation value for quadrant projection.

Sets deceleration time for immediate stop deceleration stop deceleration processing.

This parameter will become valid when Pr6.10 “Function enhancement setting” bit 15 = 1.

Pr5.47 Quadrant projection compensation Range Unit  |Atibue|  Default |, Aeates,
' delay time 0 to 1000 ms | B 0 Pl | |
To set compensation timing delay time for quadrant projection.
Pr5.48 Quadrant projection compensation Range Unit [Atibde|  Default  |o ooy,
' filter setting L 0to6400 | 0.01ms | B 0 Pl ||
To set compensation value LPF time constant for quadrant projection.
Pr5.49 Quadrant projection compensation Range Unit |Atibde|  Default | o Red@ed,
: filter setting H 01010000 0ims | B 0 Pl |
To set compensation value HPF time constant for quadrant projection.
, Range Unit  [Atbue| Default | elated
Pr5.50 For manufacturer’s use 0 ‘ ‘
Range Unit  [Atibue| Default | elated
Pr5.51 For manufacturer’s use o ‘ ‘
Range Unit [Atrbue| Default | elated
Pr5.52 For manufacturer’s use o ‘ ‘
, Range Unit  [Atribue| Default | elated
Pr5.53 For manufacturer’s use o ‘ ‘
Range Unit  |Atrbue| Default | elated
Pr5.54 For manufacturer’s use o ‘ ‘
, Range Unit  [Atibue| Default | elated
Pr5.55 For manufacturer’s use o ‘ ‘
Pleses fixed to 0.
; ; Related
Range Unit  |Atribste|  Default  |;ontrol code
Pr5.56 Slow stop deceleration time setting ms/
0 to 10000 1000imin | B 0 PISIT

- A parameter is designated as follows: Class

Rev.2.00

Pr0.00

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 5] Enhancing Setting

Default: [ ]
- : . Related
Pr5.57 Slow stop S-shape acceleration and Range Unit  |Atibue)  Default | sontrol code
’ deceleration setting 0 to 10000 ms B 0 P‘S T
Sets the S-shape time for immediate stop deceleration stop deceleration processing.
This parameter will become valid when Pr6.10 “Function enhancement setting” bit 15 = 1.
i i i i Range Unit  |Atibute|  Default Aclbizs
Pr5.66 Deterioration diagnosis convergence 9 control code
) judgment time 0 to 10000 0.1s A 0 P ‘ S ‘ T

Sets time for deemed convergence of real-time auto tuning load characteristics estimate
when deterioration diagnosis warning function is valid (Pr6.97 bit 1 = 1).

Pr5.67

Deterioration diagnosis inertia ratio
uppe limit

Range

Unit

Attribute

Default

Related
control code

0 to 10000

%

A

0

T

P's

Sets the upper limit values for inertia ratio estimate in deterioration diagnosis judgment of
load characteristics estimate after completion of convergence, when deterioration diagnosis
warning is valid (Pr6.97 bit 1 = 1).

Pr5.68

. L - - Related
Deterioration diagnosis inertia ratio Range Unit |Atibue|  Default | oonrol code
lower limit 0 to 10000 % A 0 PIS|T

Sets the lower limit values for inertia ratio estimate in deterioration diagnosis judgment of
load characteristics estimate after completion of convergence, when deterioration diagnosis
warning is valid (Pr6.97 bit 1 = 1).

: ; Related
Deterioration diagnosis unbalanced Range Unit _ |Atibe|  Default  |control code
load upper limit -1000 to 1000 0.1% A 0 P‘S T

Sets the upper limit values for unbalanced load estimate in deterioration diagnosis judgment
of load characteristics estimate after completion of convergence, when deterioration
diagnosis warning is valid (Pr6.97 bit 1 = 1).

Pr5.70

Related

Attribute Default il eels

Deterioration diagnosis unbalanced Range Unit

load lower limit -1000 to 1000 0.1% A 0 P|S|IT

Sets the lower limit values for unbalanced load estimate in deterioration diagnosis judgment
of load characteristics estimate after completion of convergence, when deterioration
diagnosis warning is valid (Pr6.97 bit 1 = 1).

Pr5.71

o . . - - Related
Deterioration diagnosis dynamic Range Unit |Atribue|  Default |ooniol code
friction upper limit -1000 to 1000 0.1% A 0 PSIT

|
|
|
-
|
|

Sets the upper limit values for dynamic friction estimate in deterioration diagnosis judgment
of load characteristics estimate after completion of convergence, when deterioration
diagnosis warning is valid (Pr6.97 bit 1 = 1).

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 5] Enhancing Setting

Default: [ ]
, ‘ Related
Pr5.72 Deterioration diagnosis dynamic Range Unit  |Atibue]  Default  |oonrol oode
) friction lower limit -1000 to 1000 0.1% A 0 P‘S T
Sets the lower limit values for dynamic friction estimate in deterioration diagnosis judgment
of load characteristics estimate after completion of convergence, when deterioration
diagnosis warning is valid (Pr6.97 bit 1 = 1).
. . Related
Pr5.73 Deterioration diagnosis viscous Range OL:r;t/ Atboue]  Default |control code
friction upper limit 0 to 10000 10000 fimin A 0 P|S|T
Sets the upper limit values for viscous friction coefficient estimate in deterioration
diagnosis judgment of load characteristics estimate after completion of convergence, when
deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1).
T o Range Unit  [Atiowe|  Default ks
Pr5.74 Deterioration diagnosis viscous - contro’ code
) friction lower limit 0 to 10000 1% | o 0 PIS|T
10000 r/min
Sets the upper and lower limit values for viscous friction coefficient estimate in deterioration
diagnosis judgment of load characteristics estimate after completion of convergence, when
deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1).
i ; i i i Range Unit  |Atibute|  Default ot
Pr5.75 Deterioration diagnosis velocity 9 control code
’ setting -20000 to 20000 r/min A 0 PISIT
Outputs deterioration diagnosis velocity output (V-DIAG) when the motor velocity is in the
range of Pr5.75+Pr4.35 (velocity coinciding width), when deterioration diagnosis warning is
valid (Pr6.97 bit 1 =1).
ioration di i Range Unit  [Atiowe|  Default Related
Pr5.76 Deterioration diagnosis torque average g control code
' time 0 to 10000 ms A 0 P‘S T‘
Sets time required to compute the torque command average (weighted frequency) when
deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1) and diagnosis velocity output
(V-DIAG) is ON.
iarati ; ; Range Unit |Atribue|  Default piere
Pr5.77 Deterioration diagnosis torque g control code
: upper limit -1000 to 1000 0.1% A 0 P‘S T

Sets the upper limit values for torque command average value when deterioration diagnosis
warning is valid (Pr6.97 bit 1 = 1) and deterioration diagnosis velocity output (V-DIAG) is
ON.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 5] Enhancing Setting

Default: [ ]
, ; Related
Pr5.78 Deterioration diagnosis torque Range Unit  |Atibie|  Default  |conirol code
) lower limit -1000 to 1000 0.1 % A 0 P S‘T

Sets the lower limit values for torque command average value when deterioration diagnosis
warning is valid (Pr6.97 bit 1 = 1) and deterioration diagnosis velocity output (V-DIAG) is
ON.

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

Setup [Class 6] Special Setting
. L Range Unit  |Atrbue| —Default | holated
Pr6.02 Velocity deviation excess setup -
0020000 | ©min | A 0 Pl | |
When the speed deviation (difference between internal positional command and actual
speed) exceeds this value, Err24.2 Speed over deviation protection occurs.
This protection is not detected when the setup value is 0.
N . L Range Unit |Atrbue| — Default | nclated,
Pr6.05 Position 3rd gain valid time
01010000 | 0.1ms | B 0 Pl | |
Range Unit  |Atibue|  Default Related
Pr6.06 Position 3rd gain scale factor J gono_code
50 to 1000 % | B 100 || | |

Related page -+

» Set up the time at which 3rd gain becomes valid, and Set up the 3rd gain by a multiplying
factor of the 1st gain.

* 3rd gain = 1st gain x Pr6.06/100
* When not using this parameter, set Pr6.05 to 0 and Pr6.06 to 100.
* This is valid for only position control.

P.5-54 “ 3rd Gain Switching Function ”

Pr6.07

iti Range Unit  |Atribte|  Default Related
Torque command additional value contrel sode
-100to 100 % B 0 P\s\ ‘

» Set up the offset load compensation value usually added to the torque command in a
control mode except for the Torque Control Mode.
* Update this parameter when the vertical axis mode for real time auto-tuning is valid.

Range Unit  |Atrbue|  Default Related

E

Pr6.08 Positive direction torque conbd g
: compensation value -100 to 100 % B 0 P\ \ \

Pre.0g | Negative direction torque Range Unit |Atrbue|  Default  |soniee 6o
' compensation value ~100 to 100 % | B 0 Pl | |

Related page -~

* Set up the dynamic friction compensation value to be added to the torque command when
negative direction and positive direction positional command is fed.

» Update this parameter when the friction compensation mode for real time auto-tuning is
valid.

P.5-4 “ Real-Time Auto-Gain Tuning” . P.5-56 “ Friction Torque Compensation ”

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 6] Special Setting

. . Range Unit |Atibute|  Default aclbi
Pr6.10 Function expansion setup 9 control ode
327681032767 | — | B 16 |P[s|T]
Set up the function in unit of bit.
. Setup value
Function
[0] 1
bit 0 Not used Fixed to 0.
bit 1 Load fluctuation control funtion Invalid Valid
L h
bit 2 oadchange Invalid Valid
stabilization setting
bit 3 For manufacturer’s use Fixed to 0.
bit 4 Current response improvement Invalid Valid
bit 5 For manufacturer’'s use Fixed to 0.
bit 6 Not used Fixed to 0.
bit 7 For manufacturer’s use Fixed to 0.
bit 8 Not used Fixed to 0.
bit 9 For manufacturer’s use Fixed to 0.
bit 10 Posnt_lonal d_eV|at|on of falling prevention Invalid Valid
function during alarm
E heat lit
bit 11 neoder overheat abnormality Invalid Valid *
protectiondetection
bit 12 Not used Fixed to 0.
bit 13 For manufacturer’s use 0 Fixed to O.
bit 14 | -oad variation suppression . Invalid Valid *2
functionautomatic adjustment setting
bit 15 Slow stop function. Invalid Valid
% The least significant bit is considered as bitO.
*1 When the encoder overheat alarm is generated, Err15.1 "Encoder overheat
abnormality protection” is generated together.
*2 When bit14 to 1, it will be bit1 and 2 also 1.
Range Unit  [Atribute|  Default Coﬁﬁ'j}tggde
Pr6.11 Current response setup
10 t0 100 % B 100 |P/s|T]

Fine tune the current response with respect to default setup (100 %).

Pr0.00

- A parameter is designated as follows: Class__ "'

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 6] Special Setting

Default: [ ]
Range Unit  |Atrbue|  Default Related

Pré.14 Emergency stop time at alarm 9 control code
0 to 1000 1ms B 200 P‘S‘T‘

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.
In case the slow stop function is to be used, set it to a length sufficiently longer than the
maximum deceleration time, as the motor velocity will have a delay from the deceleration
and stop command.

% Please refer to P.6-34 “ Slow Stop Function ” of this item for maximum deceleration time.

Related page | P.6-32 “ Emergency Stop upon Occurrence of Alarm ”

Range Unit  |Atrbue|  Default Related
Pr6.15 2nd over-speed level setup : conpated.
0 to 20000 r/min B 0 P‘S‘T‘

When the motor speed exceeds this setup time during emergency stop sequence in an
alarm condition, Err26.1 “2nd overspeed protection” will be activated.
When setting value is 0, the internal value of over-speed leve is used.

Related page | P.6-32 “ Emergency Stop upon Occurrence of Alarm ”

Range Unit  [Atibue| Default |, Related

Pr6.18 Power-up wait time

0t 100 01s | R 0 P|s|T]

Set up the standard initialization time (1.5 s + a) after power-up.

Related page =) P.7-62 “ Time Chart / Power ON ”

Range Unit  |Atibue|  Default Related

I Pr6.19 | For manufacturer’s use 5 °°T”°' code
, Range Unit  [Atrbue| Default | Related

Pr6.20 For manufacturer’s use 0 ‘
, Range Unit  [Atrbue| Default | Related

Pr6.21 For manufacturer’s use 0 ‘
, Range Unit |Atbue| Default |, JRelated

Pr6.22 For manufacturer’s use 0 ‘

Please fixed to 0.
. . . Range Unit  |Atrbue| Default | olated
Pr6.23 Load fluctuation compensating gain
~100 to 100 % | B 0 P|S|

Sets the compensation gain for the load fluctuation.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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[Class 6] Special Setting

l 4. Details of Parameter

Default: [ ]
Range Unit  |Atibue]  Default fisleted
Pr6.24 Load fluctuation compensating filter 9 control code
10102500 | 0.01ms | B 53 Pls| |
Sets the filter time constant for the load fluctuation.
Range Unit |Atrbue|  Default PR
Pr6.27 Alarm latch time selection J control code
0to3 — c 0 P|s|T|
Setup to latch warning state.
General warning and Extended warning can be specified.
bit0 Extended warning O : unlatched 1:latched
bit1 General warning O : unlatched 1:latched
Related page -=| P.6-38 “ Warning Functions ” . P.6-40 “ List of Warning Code ”
Range Unit |Atrbue| Default Rk
Pr6.30 For manufacturer’s use g 0 °°""°" °°‘de
Please fixed to 0.
Pr6.31 Real time auto tuning Range Unit [Atibde|  Default | nees,
. estimation speed 0to3 — B 1 P|s|T|

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.
[11 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 USB communication(PANATERM), the

setup value 3 is used.

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

[Class 6] Special Setting

Default: [ ]
Range Unit  |Atribue|  Default ke
Pr6.32 Real time auto tuning custom setup 9 control Gode
327681032767 — | B 0 P|s|T|
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.
When the two-degree-of-freedom control mode is set , use with Pr6.32 = 0.
Bit Content Description
Enable/disable the load characteristics estimation function.
Setup value Function
Load charac- [0] Disable
1t00 teristics L Enable
estimation * * If the load characteristics estimation is disabled, the current setup
cannot be changed even if the inertia ratio is updated according to
the estimated value. When the torque compensation is updated by
the estimated value, it is cleared to 0 (invalid).
Set up update to be made based on result of the load characteristics
estimation of Pr0.04 Inertia ratio.
Inertia ratio
3to2 Setup value Function
update
[0] Use the current setup.
1 Update by the estimated value.
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
Torque Disable torque
1 ; Oclear | Oclear | Oclear
6to4 compensation compensation
2 Vertical axis mode Update | Oclear | Oclear
Friction compensation
3 (low) Update Low Low
Friction compensation : .
4 (middie) Update | Middle | Middle
Friction compensation ; .
5 (high) Update | High High
Enable/disable the basic gain setup to be made according to Pr0.03
Real time auto tuning mechanical stiffness selection.
Stiffness :
7 Setup value Function
setup -
[0] Disable
1 Enable
Enable/disable the change of parameter that is normally set at a fixed
Fixed value.
8 parameter Setup value Function
setup [0] Use the current setup.
1 Set to a fixed value.
(continued)

Rev.2.00
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4. Details of Parameter
[Class 6] Special Setting

Default: [ ]

time auto tuning is enabled.

10109 Gain switching | |Setup value Function
setup [0] Use the current setup.
1 Disable gain switching.
2 Enable gain switching.

Select the gain switching related parameter to be used when the real

software is recommended when editing parameter.

confirmed.
<Setup procedure of bitwise parameter>
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).

24x 4 =64.

20%x1+22x14+2*%x4+2"x1+28x1+2°x2=1477

Related page---*| P.5-4 “ Real-Time Auto-Gain Turing”

This parameter should be setup bit by bit. To prevent setting error, use of the setup support

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

When setting parameter to a value other than 0, calculate the setup value of Pr6.32 in the

Example: To set the torque compensation function to friction compensation (middle):

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,

Range Unit  |[Atrbute|  Default Related
Pr6.34 For manufacturer’s use _g — — 5 C°”"°" °°‘de
Please fixed to 0.
Range Unit  |Atribute|  Default fRelated
Pr6.35 For manufacturer’s use _g — — = contro‘l co‘de
Please fixed to 10.
Range Unit  |Atrbue|  Default plelatee
Pr6.36 Dynamic brake operation input J control code
Oto1 — R 0 P|s|T|
Sets between enabling and disabling dynamic brake (DB) operation input by 1/O.
Note) This function is available only when the main power is turned off.
0: Disabled 1: Enabled
- A parameter is designated as follows: Class Pro.00,  No.
- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

[Class 6] Special Setting

Default: [ ]
Range Unit  |Atibute|  Default Hotated
Pr6.37 Oscillation detecting level 9 goniro] eode
0 to 1000 01% | B 0 P|s|T]
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 |Atibue| — Default | clated
Pr6.38 Alarm mask setup
-327681032767| — | C 4 P|s|T]
Range Unit  |Atribsl  Default olteg
Pr6.39 Alarm mask setup 2 9 control code
-327681032767| — | C 0 P|s|T|

Set up the alarm detection mask. Placing 1 to the corresponding bit position disables

detection of the alarm condition.

P.6-38 “ Warning Functions ” . P.6-40 “ List of Warning Code ”

Range Unit  |Atibue|  Default clteg
Pr6.41 1st damping depth 9 gontra] eode
0 to 1000 — B 0 P
Specifies a depth corresponding to the 1st damping frequency.
The depth is maximum if the setting value is 0. As the setting value
increases, the depth decreases. As the depth increases, the damping effect increases, but
the delay also increases. As the depth decreases, the delay decreases, but the damping
effect also decreases.
Use the parameter to fine adjust the damping effect and delay.
. . Range Unit  |Atrbue| Default | Jelated
Pr6.42 Two-stage torque filter time constant
0to2500 | 0.01ms | B 0 Pls|T
Pr6.43 Two-stage torque filter attenuation Range Unit  |Atibue|  Default |, Aeated
' term 0 to 1000 — B 0 Pls|T

- Sets Two-stage torque filter time constant.and attenuation term of Two-stage torque filter.

+ The setup value of Pr6.42 is invalid if 0 is specified.

- The filter degree of the Two-stage torque filter is changed according to the setting value of
attenuation term .

- attenuation term 0~49 : Operates as the 1st filter.

- attenuation term 50 to 1000:Operates as a 2nd filter and becomes a 2nd filter with ¢ = 1.0
if setting value is 1000. As the setting value is decreased, the filter becomes vibrational.
Use with a setting value 1000 basically.

[When used for the secondary filter as Pr6.43 = 50]

The time constants that can be used are 5~159 (0.05~1.59 ms).

(Equivalent to 100 to 3000 Hz in frequency)

Setting values 1~4 works as 5 (3000 Hz), and 159~2500 works as 159 (100 Hz).

Related page --#| P.5-63 “ Two-stage Torque Filter ”

Rev.2.00
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4. Details of Parameter

[Class 6] Special Setting

Default: [ ]
Range Unit  |Atribute|  Default Rte'afedd
Pr6.47 % | Function expansion settings 2 S
-32768 to 32767 — R 1 PIS|IT
Set up the function in unit of bit.
. Setup value
Function
0 1

bit 0 Two-degree-of-freedom Invalid Valid

control mode
bit 1 Not used Fixedto O
bit 2 Encodgr commumcghon error/ Standard specification Relaxation specification

Alarm judgment setting

. Selection of real-time auto-tuning of
bit 3 two-degree-of-freedom control * Standard type Synchronous type
bit 4 to 7 Not used Fixedto O
bit 8-13 For manufacturer’s use Fixedto O

bit 14 Quac?rant projection suppression Invalid Valid

function
bit 15 For manufacturer’s use Fixedto O

+ The least significant bit is considered as bit0.

+ When use Cyclic torque control, bit0=0(Two-degree-of-freedom control is Invalid).

- Regarding bit3 (two-degree-of-freedom control real-time auto tuning selection), the function is available
only when bit0 is set to 1: Enabled.

*1 For details of the type, refer to P.5-11 Real time auto tuning (two-degree-of-freedom control, standard
type) and P.5-19 Real time auto tuning (two-degree-of-freedom control, synchronous type).

Range Unit | Atibue | Default | Related
Pr6.48 Adjust filter Size A:11
0 to 2000 0.1 ms B Size B,C:12 [P|S
Size D to F:17

Set time constant of adjustment filter for two-degree-of-freedom control (position and speed).

I Pr6.49

Adjust/Torque command
attenuation term

Range

Unit

Attribute

Default

Related
control code

0to 99

B

15

Pl ||

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

Oto4

Without attenuation term (functions as 1st filter).

5t09

The 2nd filter (attenuation term D is 1.0, 0.86, 0.71, 0.50 and 0.35, in that order).

But,when Pr2.13(Selection of damping filter switching) is set up 4,The 2nd filter attenuation
term fixxed 1.0.

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.

- A parameter is designated as follows: Class

Pr0.00

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 6] Special Setting

Default: [ ]
Range Unit |Atiowe| —Default | Jelated
Pr6.50 Viscous friction compensation gain 01 %/
0 to 10000 (10000 rimin) B 0 P|S
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)].
P6.51 Immediate cessation completion wait Range Unit  |Atibue|  Default |, Redied,
: time 0 to 10000 ms | B 0 P|s|T|
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.
Range Unit  |Atribe|  Default Aclbize
Pr6.52 For manufacturer’s use 9 5 °°"“’°" °°‘de
Please fixed to 0.
Range Unit |ribud  Default ralice
Pr6.53 For manufacturer’s use 9 S °°"‘"°" code  ———
Please fixed to 0.
Range Unit it Default FE Bl
Pr6.54 For manufacturer’s use 9 . °°"’"°' code
Please fixed to 0.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 6] Special Setting

Default: [ ]
Pr6.57 Torque saturation anomaly detection Range Unit |ibud  Default coﬁggtggde
' time 0 to 5000 ms | B 0 P|s|

Set torque saturation error protection detect time.
protection occurs.

to 0 to make this function disabled..

until Err16.1 occurs, ABN is longer than A5N.

longer than 5 sec.

Torque

Torque limit —»------------

Torque command

When torque saturation still continues after the preset time, Err16.1 Torque saturation error
When the setup value is 0, the setting value of Pr7.16 is Valid .Set both Pr6.57 and Pr7.16
Count cycle is different from the MINAS-A5N series.In the case of the same setting, the time
+ For example, if setting is 5000, Err16.1 will generate when torque saturation continues

- 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 controlling

signal output OFF | ON | OFF ON
(TLC)

Servo-Alarm output not Alarm

(ALM)

—!

A /]

Pr6.57 setu‘p value‘(ms) or less Pr6.57 setup value (ms‘)

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.

OFF

Err16.1 occurs

Time

I tu ersus Co‘t 0\' ()()‘(ie
E I or I t rer I a Ige U it Attribute Defa llt Related
I ranutactu s use Co‘t 0\' ()()‘(ie

Please fixed to 0.

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 6] Special Setting

Sets the antiresonance frequency of the 2nd model type resonance oppression notch filter.

Default: [ ]
Range Unit  |Atribute|  Default Flbies
Pr6.60 | 2nd damping filter depth 9 control code
0 to 1000 - B 0 Pl | |
Sets the damping depth of the 2nd resonance oppression notch filter.
Range Unit |Atibwe| Default | heated
Pr6.61 1st resonance frequency
0 to 3000 0.1Hz | B 0 Pl | |
Sets the resonance frequency for the load of model 1 type vibration control filter.
. . Range Unit  |Atributel  Default Coﬁﬁﬁtggde
Pr6.62 1st resonance damping ratio
0 to 1000 - B 0 Pl | |
Sets the resonance damping ratio of the 1st model type resonance oppression notch filter.
. Range Unit |Atribwe] Default | heated
Pr6.63 1st antiresonance frequency
0 to 3000 0.1Hz | B 0 Pl | |
Sets the antiresonance frequency of the 1st model type resonance oppression notch filter.
. . . Range Unit  |Atribute|  Default Coﬁt?'cf}tcegde
Pr6.64 1st antiresonance damping ratio
0 to 1000 - B 0 Pl | |
Sets the antiresonance damping ratio of the 1st model type resonance oppression notch
filter.
Range Unit |Atrbue|  Default | heated
Pr6.65 1st response frequency
0 to 3000 0.1Hz | B 0 Pl | |
Sets the response frequency of the 1st model type resonance oppression notch filter.
Range Unit |Atibwe] Default | Reiated
Pr6.66 2nd resonance frequency
0 to 3000 0.1Hz | B 0 Pl | |
Sets the resonance damping ratio of the 2nd model type resonance oppression notch filter.
. ) Range Unit |Atrbue|  Default | hedted
Pr6.67 2nd resonance damping ratio
0 to 1000 - B 0 Pl | |
Sets the resonance damping ratio of the 2nd model type resonance oppression notch filter.
) Range Unit  tiod  Default | ohoated |
Pr6.68 2nd antiresonance frequency
0 to 3000 0.1Hz | B 0 Pl |

- A parameter is designated as follows: Class

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”

Rev.2.00

Pr0.00

_ == No.

3-101




4. Details of Parameter
[Class 6] Special Setting

Default: [ ]
Range Unit At Default Related
Pr6.69 2nd antiresonance damping ratio 9 control code
0 to 1000 - B 0 Pl ||
Sets the antiresonance damping ratio of the 2nd model type resonance oppression notch
filter.
Range Unit  |Atibue|  Default AL
Pr6.70 2nd response frequency 9 control code
0 to 3000 01Hz | B 0 Pl ||
Sets the damping depth of the 3rd resonance oppression notch filter.
Range Unit  |Atibute|  Default HPkEs
Pr6.71 | 3rd damping filter depth 9 control code
0101000 - B 0 Pl ||
Sets the damping depth of the 3rd resonance oppression notch filter.
Range Unit  |Atribel  Default gleies
Pr6.72 4th damping filter depth 9 control code
001000 - B 0 Pl ||
Sets the damping depth of the 4th resonance oppression notch filter..
Range Unit [tiotd  Default o
Pr6.73 Load estimation filter 9 = control code
0to2500 | 0.01ms | B 0 Pls| |
Set the filter time constant(T2) for load estimation.
. Range Unit |Arbuel  Default | hcated
Pr6.74
6 Torque compensation frequency 1 0105000 o1rz | B o P\s\ ‘
Sets the filtering frequency 1 (F1)for the output of velocity control.
Pr6.74(Torque compensating frequency 1) and Pr6.75(Torque compensating frequency 2)
are inzhe following range, Ttorque compensating is valid.
(Pr6.75x32) = Pr6.74 > Pr6.75 = 1.0 Hz
Range Unit  |Atrbue|  Default TR
Pr6.75 Torque compensating frequency 2 g control code
0 to 5000 01Hz | B 0 Pls| |
Sets the filtering frequency 2(F2) for the output of velocity control.
Pr6.74(Torque compensating frequency 1) and Pr6.75(Torque compensating frequency 2)
are inzhe following range, Ttorque compensating is valid.
(Pr6.75x32) = Pr6.74 > Pr6.75 = 1.0 Hz

- A parameter is designated as follows: Class

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 6] Special Setting

Default: [ ]
Range Unit |Atrbue|  Default Pl st
Pr6.76 Number of load estimation g control code
Oto8 - B 0 Pls| |
Sets the number (N)for the load estimation.
Range Unit  |Atrbute|  Default Related
Pr6.87 For manufacturer’s use g 0 °°”"°" °°‘de
Please fixed to 0.
Pr6.88 Absolute multi-rotation data upper Range Unit  |Atibie]  Default | edles,
. limit 0 to 65534 - c 0 P|s|T|

Sets the upper limit value for absolute multi

Multi rotation data will change to O when this set value has been exceeded.

-rotation data.

Inversely, it will change to the set value in case it goes lower than O.

Internal value will be set to 65535 in case Pr0.15 is set to 0 or 2 (absolute mode).

For actual position of absolute encoder, refer to

“ technical reference-Realtime Express

(RTEX) Communication Specification-MINAS-A6N series (RTEX communication type) ” .

Range Unit |Atiowe| —Default | Rolated
Pr6.97 Function expansion setting 3 2147483648 to B 0 pls|T
2147483647 .
function Setup value
0 1
bit0 Quadrant projection compensation function enhancement Invalid valid
bit1 Deterioration diagnosis warning function Invalid valid
bit2 Expansion of Allowable motor operating range abnormal protection Invalid valid
bit3-31 | Not used fixed to 0.

% 1 To set the compensation amount of quadrant projection by inversion direction when the
direction of the velocity has changed, set Pr6.97 bit0 to 1.

Range Unit  |Atiose| —Default | elated
Pr6.98 Function expansion setting 4 2147483648 to R 0 plslT
2147483647 )
Sets various function in bit units:
bit 0 to 4 : For manufacture’s use. Please set fixed to 0
bit 5 to 31: Not used. Please set fixed to O
*bit 0 is the least significant bit.
- A parameter is designated as follows: Class_P10:90,  No.
- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

Setup [Class 7] Special Setting 2
Default: [ ]
Range Unit  |Atrbue|  Default HOIRtE
Pr7.00 | Display on LED 9 ol
0 to 32767 — | A 0 P|s|T|
Select the type of data display on 7 segment LED of pannel.
setup Information on Remarks
value display
[0] Normal display “--" servo OFF, “00 " servo ON
Range: 0 to FFF hex.
0: zero position of 1 revolution data of encoder.
1 Mechanical angle Data increments as motor turn CCW.
When the displayed value exceeds [FF], the count is reset to [0] and
restarted.
Display range: 0 to FF hex.
0: the position where U phase induced voltage reaches the positive peak.
2 Electrical angle Data increments as motor turn CCW.
When the displayed value exceeds [FF], the count is reset to [0] and
restarted
RTEX
3 Accumulated Display range: 0 to FF hex.
communication 1 error | Max counts: FFFF hex.
counts Only the least significant byte is displayed.
Encoder When the displayed value exceeds [FF], the count is reset to [00] and
Accumulated restarted.
5 communication error | *Will be cleared upon turning OFF of the control power source.
counts
Displays the value set on rotary switch (node address) and read upon
4 Node address value | power-up, in decimal number.
After power-up, the value cannot be changed from the rotary switch.
Overload load Displayed by 0 to FF [hex]. Indicates the ratio [%] against rated load.
10 rate Will indicate “nA” (not Available) in case the load ratio is larger than FF
[hex].
To be used by the
Other manufacturer but -
not by the user.

I Pr7.01

Display time setup upon power-up

Range Unit  |Atrbue| Default | Rolated
-11t0 1000 100ms | R 0 P\S\T\

Sets node address display time upon turning ON of control power.

When the setting value is 0 to 6, it is processed in 600ms.

When the setting value is -1, a node address is shown from control power-on until the RTEX
communication is established (communication and servo synchronization).

Related page --++| P.2-70 “ How to Use the Front Panel ”

Range Unit |Atribute|  Default ek
Pr7.03 Output setup during torque limit g control code
Oto 1 — | A 0 B
Set up judgment condition of output while torque is limited by torque control.
setup value Content
[o] Turn ON at torque limit including torque command value
1 Turn ON at torque limit excluding torque command value
- A parameter is designated as follows: Class Pro.00,  No.
- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
Rev.2.00
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4. Details of Parameter
[Class 7] Special Setting 2

D%{alult:d[ ]

Range Unit  |Atibue|  Default elate
I Pr7.04 For manufacturer’s use 5 °°Tt'°" C"‘de
) Range Unit  |Atibue| —Default | nclated,

Pr7.05 For manufacturer’s use 0 ‘ ‘ ‘
, Range Unit |Atibue| — Default | nclated,

Pr7.06 For manufacturer’s use 0 ‘ ‘ ‘
, Range Unit |Atibue| — Default | nclated,

Pr7.07 For manufacturer’s use 0 ‘ ‘ ‘
, Range Unit |Atibue| — Default | nclated,

Pr7.08 For manufacturer’s use 0 ‘ ‘ ‘

Please fixed to 0.
o Range Unit |Atibue| — Default | nclated,
Pr7.09 Correction time of latch delay 1
2000102000 | 25ns | B 360 |P[s|T|

Set the correction time for delay of the latch trigger signal detection.

This parameter can be switched by Pr7.24 bit5.

bit5=0 : The correction time is reflected in both the latch signal rising edge detection and the
latch signal falling edge detection.

bit5=1 . The correction time is reflected in the latch signal rising edge detection.
(Note)Signal state of edge detection means the following

The rising edge detection means the photocoupler is turned ON.

The falling edge detection means the photocoupler is turned OFF.

Range Unit  |Atibute|  Default Pl st
Pr7.10 Software limit function 9 corirs_code
0to3 — | A 0 Pl | |
Specifies whether to enable/disable Positive Negative
e . . . - setup value
soft limit function during profile position software limit software limit
control (PP).When selecting enable, set [0] valid valid
the software limit value through Pr 7.11 Invalid valid
“Positive side software limit value” and Pr 2 valid Invalid
Invalid valid

7.12 “Negative side software limit value”.

Limit signals made invalid in this setting (P_SOT/N_SOL): RTEX communication status is 0

and 0 when return to home position is not completed.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [
Range Unit |Atbue| —Default | helated
Pr7.11 Positive side software limit value -1073741823 | Command | A 00000 p
to 1073741823 unit 5

Range Unit  |Atrbue| Default | elated

Pr7.12 Negative side software limit value ~1073741823 | Command | .
to 1073741823 unit -500000

Set up software limit on positive and negative direction. When the limit is exceeded, RTEX
communication status P_SOT/N_SOT will be turned ON (=1).
For operation, check to Materials of controllor.

- Positive side software limit value must be larger than negative side software limit value.
- When home return is not completed, P_SOT/N_SOT is not on.

Range Unit  |Atrbue| —Default | Aelated
Pr7.13 Absolute home position offset ~1073741823 | Command | ¢ plslT
to 1073741823 unit 0

Set up the offset value on encoder position when using absolute encoder and mechanical
coordinate system position.

Pr7.14 Main power off warning detection Range Unit |Atibde|  Default |o Red@ies,
' time 0 to 2000 1ms | C 0 P|s|T|

Specifies a time to wait until a main power off warning is detected when main power shut-off
continues.
RTEX communication status AC_OFF becomes 1 when main power off is detected.

setup value Content
0 to 9. 2000 Warning detection is disabled
10 to 1999 Unit is [1 ms]

Set this parameter so that Pr.7.14 becomes smaller than Pr.5.09 in order for the warning
detection is performed before shut-down detection. If the voltage between P and N of the
main power convertor is decreased to below a specified value before the warning is detected
because the setting value is long, the main power low voltage error (Err13.0) occurs before
the warning.

Range Unit  |Atrbue| Default | elated

0 to 1073741823 | Command | o 10 Pl | |

unit

Pr7.15 Positioning adjacent range

The NEAR of the RTEX communication status becomes 1 when the difference between the
internal target position and command position is smaller than a specified value during profile
position control (PP).

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Pr7.16 Torque saturation error protection Range Unit |Atibue]  Default |, ne@ies
' frequency 0 to 30000 tme | B 0 Pls| |

If torque saturated is continued during a preset frequency, Err 16.1 “Torque saturation
protection” will be activated.

If the setup value is 0, this function is disabled and an alarm will not be activated.

This parameter is enabled when the value set for Pr6.57 is 0.

Related page---+-| P.6-27 “ Torque Saturation Protection (Err16.1) ”

L Range Unit |Atbue| —Default |, heated
Pr7.20 RTEX communication cycle setup I
~110 12 — | R 3 P|s|T]
Set up the RTEX communication cycle.
setup Content setup Content
value value
-1 Setup by Pr7.91 is enabled. [3] 0.5 [ms]
0 For manufacturer’s use 45 For manufacturer’'s use
(is not allowed to set) ’ (is not allowed to set)
For manufacturer’s use
. 1. —
1 (is not allowed to set) 6 0[ms]
5 For manufacturer’s use 71012 For manufacturer’'s use
(is not allowed to set) (is not allowed to set)
. Range Unit |Atibute|  Default cioted
Pr7.21 RTEX command updating cycle setu control coce
1102 — |R 2 P|s|T|
Setup the ratio of RTEX communication cycle and command update cycle.
setup value Content
1 1 [time]
[2] 2 [times]

For parameter Pr7.33 to Pr7.38 that is determined according to using the controller.Please

Rev.2.00
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Range Unit  |Atibue|  Default Related

Pr7.22 RTEX function extended setup 1 9 contral code
-32768 to 32767 — R 0 P ‘ S ‘ T ‘

bit0 : Set up RTEX communication data size.

setup value Content
[0] 16-byte mode
1 32-byte mode

bit1 : Specifies synchronization mode among multiple axes using TMG_CNT.

setup value Content
[0] Semi synchronization among axes
1 Full synchronization among axes

bit2 : For manufacturer’s use Pleses fixed to 0. .
bit3 : Not used Pleses fixed to 0.
bit4 . External scale position information monitoring function under semi-closed control .
0:lnvalid 1:Valid
% When communication cycle is below 0.25[ms], (PP/CP/CV/CT) except NOP command is
invalid.
bit5:Command pulse saturation function selection.

setup value Content
[o] Invalid
1 Valid

bit6 : Return to origin operation velocity restriction function activation.

setup value Content
(o] Invalid
1 Valid

bit7-10 : Not used Pleses fixed to 0.
bit11-13 : For manufacture use  Pleses fixed to 0.
bit14-15 . Not used Pleses fixed to 0.
% Please set the value that matches the controller sepecification.If it dose not match,it is not

possible to make sure the action is normal.

Range Unit  |Atibute|  Default ndlbics
Pr7.23 RTEX function extended setup 2 9 control code
-327681032767| — | B 18 |P[s|T]
bit0 : Parameter writing through RTEX communication.
setup value Content
[o] Enable
1 Disable
bit1 : Alarm code sub number setup.
setup value Content
0 Fixed to O
[1] Sub number enabled
(continued)
Rev.2.00
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4. Details of Parameter
[Class 7] Special Setting 2

bit2:RTEX status response condition setup with function of POT/NOT disabled (Pr.5.04 = 1).

setup value Content
[o] Status enabled
1 Fixed to O
bit3 : RTEX status bit arrangement setup of POT/NOT.
setup value Content

o]

POT is bit 1, NOT is bit 0

1

NOT is bit 1, POT is bit 0

bit4 . Set up [COM] LED display mode.

setup value Content
0 Mode 1
(1] Mode 2

bit5 : Non-cyclic command start mode setting.

setup value

Content

()

When standard command is changed

1

When command code and command parameter are changed.

bité : Set up POT/NOT RTEX status logic.

setup value

Content

o]

No inversion

1

Inversion

bit7 . PSL/NSL RTEX status logic setting.

setup value

Content

(o]

No inversion

1

Inversion

bit8 : RTEX

status selection between In_Progress and AC_OFF

setup value

Content

o]

In_Progress

1

AC_OFF

bit9 . Selects whether to return a command error in over-travel inhibit direction when a
command is received after a deceleration stop caused by over-travel inhibit input.

setup value Content
[o] Command error is not returned
1 Command error is returned
bit10 to 13: Not used Pleses fixed to 0. .

bit14: Command positional deviation [Command unit] output setting.

Default: [ ]

setup value

Content

(o]

Internal command position (after filter) [Command unit] — Actual position[Command unit]

1

Internal command position (before filter) [Command unit] — Actual position [Command unit]

bit15 : Not used Pleses fixed to 0.

Rev.2.00
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Range Unit  |Atrbue|  Default Related

Pr7.24 RTEX function extended setup 3 9 ]
-32768 to 32767 — c 0 P ‘ s ‘ T ‘

bit0 : Specifies output status of EX-OUT1 during communication shut-down after RTEX
communication is established..

setup value Content
(o] Hold
1 Initialized (Output when EX-OUT1 is 0.)

bit1 : Specifies output status of EX-OUT2 during communication shut-down after RTEX
communication is established.

setup value Content
(o] Hold
1 Initialized (Output when EX-OUT2 is 0.)

bit2 : For manufacturer’s use Pleses fixed to 0. .
bit3 : Setting condition for In_Position (positioning complete signal) of RTEX communication.

setup value Content
[o] Unit is set up by Pr5.20
1 Command unit

bit4 . Setting condition for Servo_Active (servo-on state signal) of RTEX Communication .

setup value Content
[0] Same as before
1 Turns on in command receivable state after servo ON.

bit5 - The correction function for detection delay of latch position.

setup value Content

(0] The correction time of both the latch signal rising edge detection and the
latch signal falling edge detection is set by Pr7.09
The correction time of the latch signal rising edge detection is set by Pr7.09,
the correction time of the latch signal falling edge detection is set by Pr7.92.

bit7 : Select the state of the internal value of TFF from RTEX communication
(Fall prevention in Servo-ON)

setup value Content
[o0] Clear
1 Hold the internal value

% The internal value is cleared at the timing of Servo-OFF, deceleration to stop due to
over-travel inhibit input, stop and in safety state.

% When setup value is 1,please set TFF value,no less than the value of Pr5.11"Torque
setup for emergency stop".

bit8 to 10 : For manufacturer’s use Pleses fixed to 0. .

bit11 to 15 : Not used Pleses fixed to 0. .

For parameter Pr7.33 to Pr7.38 that is determined according to using the controller.Please
setup according to the instruction manual.
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Range Unit |Atrbue|  Default Related
I Pr7.25 RTEX speed unit setup 5 t091 : ¢ CF(:TtSm‘Iﬁ L

Set up the unit of speed data used in RTEX communication.
Set up the unit both for both command data such as command speed and for response data
such as actual speed.

setup value

Content

o]

r/min

1

Command unit/s

Pr7.26 RTEX continuous error warning Range Uit |Atibue]  Default |, neaies
. setup 0 to 32767 times | A 0 P/s|T|
Generates WngCOh (RTEX continuous communication error warning) when the No. of
continuous errors reaches the setting of this parameter.
When the setting value is 0, this function is disabled and no warning is issued.
Pr7.27 RTEX accumulated error warning Range Unit  |Aibie| Default | Aeates,
. setup 0 to 32767 tmes | A 0 P|s|T]
Generates WngC1h (RTEX accumulated communication error warning) when the No. of
accumulated errors reaches the setting of this parameter.
When the setting value is 0, this function is disabled and no warning is generated.
Pr7.28 RTEX_Update_Counter error warning Range Unit [Atibde|  Default | Redes,
) setup 0 to 32767 times | A 0 P|s|T|
If Update_Counter is accumulated exceeding the setting value of this parameter and correct
update fails, WngC2h (RTEX_Update_
Counter error warning) is issued.
When the setting value is 0 or 1, this function is disabled and no warning is generated.
. Range Unit  |Atrbue| Default | JRelated
Pr7.29 RTEX monitor select 1 :
01032767 | times | A 0 P|s|T|
Select the monitor type of Response data 1.
If the setup value is 0, the actual position (APOS) is monitored.
. Range Unit  |Atbue| Default |, elated
Pr7.30 RTEX monitor select 2
0 to 32767 — | A 0 P|s|T|
Select the monitor type of Response data 2 when non-cyclic command = Oh.
If the setup value is 0, the actual speed (ASPD) is monitored.

For parameter Pr7.33 to Pr7.38 that is determined according to using the controller.Please
setup according to the instruction manual.
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Range Unit  |Atrbute|  Default Related
Pr7.31 | RTEX monitor select 3 9 il
0 to 32767 — A 0 P|s|T|
Select the monitor type of Response data 3 when non-cyclic command = Oh.
If the setup value is 0, torque (TRQ) is monitored.
Range Unit |Atrbue|  Default AClEize
Pr7.32 RTEX monitor select 4 J control code
0 to 32767 — A 0 P|s|T|
Selects a monitor type of Sub Response Data1 in 32-byte mode when sub command is Oh.
If the setup value is 0, O is returned.
Range Unit  |Atribute|  Default Fiokiizd
Pr7.33 RTEX monitor select 5 9 control cade
0 to 32767 — | A 0 P|s|T|
Selects a monitor type of Sub Response Data2 in 32-byte mode.
If the setup value is 0, 0 is returned.
Range Unit |Atrbue|  Default ficialcs
Pr7.34 RTEX monitor select 6 J control code
0 to 32767 — A 0 Pls|T|
Selects a monitor type of Sub Response Data3 in 32-byte mode.
If the setup value is 0, O is returned.
Range Unit |Atibute|  Default nalbice
Pr7.35 RTEX command setting 1 9 cortrol code
Oto2 — |c 0 P|s|T|

Specifies the Command_Data3 of non-cyclic command. However, this setting is invalid for
non-cyclic command using Command_Data3 area.

setup value Content
(0] Invalid
1 Velocity feedforward [Command unit/s] or [r/min]
2 Torque feedforward [0.1 %]

Range Unit  |Atrbue|  Default Related
Pr7.36 RTEX command setting 2 9 M
Oto2 — c 0 = ‘ S ‘ T ‘

Specifies Sub_Command_Data2 of sub command.

setup value Content
(0] Invalid
1 Velocity feedforward [Command unit/s] or [r/min]
2 Torque feedforward [0.1 %]

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Range Unit  |Atribute|  Default Felbiee
Pr7.37 RTEX command setting 3 g control code
Oto2 — |c 0 P|s|T]
Specifies Sub_Command_Data3 of sub command.
setup value Content
(0] Invalid
1 Velocity feedforward [Command unit/s] or [r/min]
2 Torque feedforward [0.1 %]
Pr7.38 RTEX_l_deate_Counter error Range Unit |Atrbue| Default | JRelated
protection setup 0 to 32767 times | A 0 P/S|T
If the Update_Counter exceeds the setup value for this parameter and is not updated
correctly, Err 86.2 “RTEX_Update_Counter error protection” will be activated.
If the setup value is 0 or 1, this function will be disabled and an alarm will not be activated..
Range Unit  |Atrbue| Default | JRelated
Pr7.39 For manufacturer’s use o ‘ ‘ ‘
Pleses fixed to 0.
Range Unit  |Atrbue| Default | Related
Pr7.40 For manufacturer’s use 0 ‘ ‘
Pleses fixed to 0.
. Range Unit  |Atrbue| Default | Related
Pr7.41 RTEX function extended setup 5
-327681032767| — | R 0 Pls|T
bit0 to 6: Not used Pleses fixed to 0.
bit7 : Run inhibit input detection setting when returning to origin of Z phase
0 : Invalid, 1 : Valid
Range Unit  |Atrbue| Default |, Related
Pr7.43 For manufacturer’s use 0 ‘ ‘ ‘
Pleses fixed to 0.
Range Unit  |Atrbue| Default |, Related
Pr7.52 For manufacturer’s use 0 ‘ ‘ ‘
Pleses fixed to 0.
- A parameter is designated as follows: Class Pro.00,  no.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Pr7.78 Signal reading setting for latch Range Uit |Atibue|  Default | ooneaiess,
’ trigger with stop function Oto3 — c 0 P‘ ‘ ‘

The number of readings from latch trigger signal input until internal logic confirmation by
driver with Latch mode with stop function is selected.

0:0.1875 ms (3 readings)

1:0.0625 ms (1 reading)

2:0.125 ms (2 readings)

3:0.1875 ms (3 readings)

Range Unit  |Atribue|  Default o
Pr7.87 For manufacturer’s use 9 : = Ou C°"‘"°" CT’E
Pleses fixed to 0.
icati Range Unit |Atrbue|  Default Fioliieg
Pr7.91 RTEX c_ommun_lcatlon cycle 9 oo e
expansion setting 0 to 2000000 ns | R | 500000 |P|s|T|
Set the RTEX communication cycle at the time of Pr7.20=-1.
Only 62500, 125000, 250000, 500000, 1000000 or 2000000 can be set. If other value is set,
Err93.5 “parameter setting error protection 4” occurs.
- - . . Related
Correction time of latch Range Unit Attribute Default el Ganla
Pr7.92
delay 2 2000102000 | 25ns | B 0 Pls|T|
Set the correction time for delay of the latch trigger signal detection.
This parameter can be switched by Pr7.24 bit5.
bit5=0 : Invalid
bit5=1 . The correction time is reflected in the latch signal falling edge detection.
Range Unit  [Atribute|  Default Related
Pr7.93 Home position return limit speed 9 _ Lorirol code
010 20000 tmin | C 0 Pls|T|

Set the limit speed for home position return operation.
If a value smaller than the internal minimum speed is set, the internal minimum speed is
applied as limit speed.
If a value greater than the motor maximum speed is set, the motor maximum speed is
applied as limit speed.
(Note)The value is converted into command unit/s during internal computation.

The converted value is limited within the following range.

0000001h to 7FFFFFFFh(1 to 2147483647).

If O is set for this parameter, 1 is internally set for control.

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Pr7.95 Number of RTEX continuous Range Unit_|Atibue|  Default | ooneaies,
. communication error protection 1 detections Oto 17 tmes | R 4 P|s|T]

Set the number of RTEX continuous communication error protection 1 detections.

If a continuous CRC error occurs exceeding the number of times set for this parameter,
Err83.0 “RTEX continuous communication error protection 1” occurs.

If 0 or 1 is set for this parameter, 2 is internally set.

Number of RTEX continuous Range Unit_|Atibue]  Default |, oneaies
Pr7.96 . . . .
communication error protection 2 detections Oto 17 tmes | R 12 P|s|T]
Set the number of RTEX continuous communication error protection 2 detections.
If an interrupt omission, CRC error, MAC-ID error, C/R error or cyclic data error occurs
exceeding the number of times set for this parameter, Err83.1 “RTEX continuous
communication error protection 2” occurs.
If 0 or 1 is set for this parameter, 2 is internally set.
Number of RTEX communication Range Unit  |Atibie| Default | ieates,
Pr7.97 h . - ,
timeout error protection detections 0to 17 times | R 4 P|s|T|
Set the number of times for RTEX communication timeout error protection detection.
If 0 or 1 is set for this parameter, 2 is internally set.
Number of RTEX cyclic data error Range Unit  |Aibie| Default | Aeatec,
Pr7.98 . . .
protection 1/2 detections 0to 17 times | R 4 P|s|T|

Set the number of times for RTEX cyclic data error protection 1/2 detection.

If a continuous cyclic error occurs exceeding the number of times set for this parameter,
Err86.0 or Err86.1 “RTEX cyclic data error protection 1 or 2” occurs.

If 0 or 1 is set for this parameter, 2 is internally set.

I Pr7.99 | RTEX function extended setup 6 Jeng Unit_[pwive] Default ool e
-3276810 32767 |  — B 0 P|s|T|
Content setup value
Activation of operation command (trial run, FFT, etc.) 0 1
bit0 execution by USB communication (PANATERM) when . ,
TEX communication established. Invalid Valid
bit1 to 2 For manufacturer’'s use
bit3 Command pulse aggregate value [command units] 0 1
output setting. Before filter After filter
bit4 to 6 For manufacturer's use
bit7 RTEX monitor command regenerative load factor unit 0 1
switching [%] [0.1%)]
bit8 to 15 For manufacturer’s use

Rev.2.00
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- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
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4. Details of Parameter
[Class 7] Special Setting 2

Default: [ ]
Range Unit  |Atribute|  Default Aokl
Pr7.100 | For manufacturer’s use 9 5 °°"‘"°" C"‘de
Pleses fixed to 0.
- - . . Related
RTEX communication Range Unit Attribute Default il Ganle
Pr7.108 o -
synchronization setting 0to7 — R 7 P|s|T|
Setup value Content
Extended settings
% Err96.4 is detected when a delay occurs in transmission/reception
0 processing by the amplifier due to unstable transmission timing from the
host device and so forth.
If delay cannot be tolerated, please use this setting.
1to6 For manufacturer’s use
7 Normal setting
Range Unit  |Atibute|  Default IS EIE
Pr7.109 | For manufacturer’s use 9 5 °°"“’°" c"‘de
Pleses fixed to 0.
Range Unit  |Atibute|  Default IS EIE
Pr7.110 | For manufacturer’s use 9 5 °°T"°" C"‘de
Pleses fixed to 0.
- A parameter is designated as follows: Class Pro.00,  No.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter

Setup [Class 8] Special Setting 3
Default: [ ]
Range Unit  |Atribue|  Default Pl
Pr8.00 | For manufacturer’s use g S °°“"°" °°‘de
Pleses fixed to 0.
Range Unit  [Atibwe|  Default Related
) . . 9 control code
Pr8.01 Profile linear acceleration constant 1 to 429496 10000 B 100 P
to Command unit/s®
Specifies acceleration during profile position control (PP).
Be sure to set before starting operation.
Parameters are determined according to using the controller.
Please setup according to the instruction manual.
Range Unit  [Atbue| Default |, elated
Pr8.02 For manufacturer’s use 0 ‘ ‘
Range Unit  |Atrbue| Default |, elated
Pr8.03 For manufacturer’s use 0 ‘ ‘
Pleses fixed to 0.
Range Unit  |Atibute|  Default AEbiEE
. ; . control code
Pr8.04 Profile linear deceleration constant 1 to 429496 10000 B 100 P
to Command unit/s®
Specifies deceleration during profile position control (PP).
Be sure to set before starting operation.
Parameters are determined according to using the controller.
Please setup according to the instruction manual.
Range Unit |Atibue| — Default | nclated,
Pr8.05 For manufacturer’s use 0 ‘ ‘
Pleses fixed to 0.
: . Range Unit  |Atribute|  Default st
Pr8.10 Amount of travel after profile position 9 control code
. . -1073741823 Command
latch detection 10 1073741823 Unit B 0 P

Specifies the amount of travel during profile position latch positioning after a latch trigger

signal input position is detected.

Parameters are determined according to using the controller.
Please setup according to the instruction manual.

- A parameter is designated as follows: Class_Pr9:00, o

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -¥ - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 8] Special Setting 3

Default: [ ]
Prg.12 Profile return to home position Range Unit  |Atrbue| Default | helated,
. mode setup 0to 1 — B 0 Pl [ |

Specifies a direction in which latch trigger signal is detected during profile home position return.

setup value Content
[O] Positive direction
1 Negative direction

For profile homing 2 or 4, select O setting. Setting to 1 also causes homing in positive
direction.

Parameters are determined according to using the controller.
Please setup according to the instruction manual.

Range Unit  |Atbue| Default | helated,
Profile home position return velocity 1 0to 2147483647 | 10000 B 0 R
to Command uni/s® 5

Specifies a velocity for high-speed operation during profile home position return.

Unit is specified with Pr7.25 “RTEX speed unit setup”.

Maximum velocity is internally limited using the motor maximum speed

When velocity setting is in r/min, it is converted to command unit/s through internal
computation and the equivalent value is limited within the range as shown below:
00000001h to 7FFFFFFFh(1 to 2147483647)

If setting value is 0, control is performed with an assumption that the setting value is 1.

Parameters are determined according to using the controller.
Please setup according to the instruction manual.

Pr8.14

Range Unit |Atibue| — Default | Related
Profile home position return velocity 2 10000 B p
0t0 2147483647 |, o 2 5

Specifies a velocity for low-speed operation during profile home position return.
Specify a minimum speed to decrease detection error.

Unit is specified with Pr7.25 “RTEX speed unit setup”.

Maximum velocity is internally limited using the motor maximum speed.

When velocity setting is in r/min, it is converted to command unit/s through internal
computation and the equivalent value is limited within the range as shown below:
00000001h to 7FFFFFFFh(1 to 2147483647)

If setting value is 0, control is performed with an assumption that the setting value is 1.

Parameters are determined according to using the controller.
Please setup according to the instruction manual.

- A parameter is designated as follows: Class_ 000 No.

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.

Related page -3 - P.2-47 ~ “ Wiring to the Connector, X4 ”
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4. Details of Parameter
[Class 8] Special Setting 3

Default: [ ]
Range Unit  |Atiibute| — Default it
Pr8.15 For manufacturer’s use S °°”t’°" °°‘de
Pleses fixed to 0. .
Range Unit  |Atrbue| Default | Rolated
Pr8.19 For manufacturer’s use 0 ‘ ‘
Pleses fixed to 0.
- A parameter is designated as follows: Class Pro.00,  no.

Rev.2.00

- For “ Attribute ”,refer to P.3-38 “ Details of Attribute ”.
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4. Details of Parameter
Setup [Class 9] For Manufacturer’s Use *!

Parameters are all manufacturer’s use.Please do not change the default
parameters.

* 1 There are of parameters of Class 9 after the software version 1.21.

4. Details of Parameter
Setup [Class 14] For Manufacturer’s Use * '

Parameters are all manufacturer’s use.Please do not change the default
parameters.
* 1 There are of parameters of Class 14 before the software version 1.05.

4. Details of Parameter
Setup [Class 15] For Manufacturer’s Use

Parameters are all manufacturer’s use.Please do not change the default
parameters.
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4. Details of Parameter
Setup Torque Limit Setup

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.

value of value of E—
Frame Model No. Applicable motor | torque || Frame Model No. Applicable motor | torque
limit limit
MQMFO41L1[ ][] 350
MADL] 010J0J | MHMF5AZL1J] | 350 MCDLL] 311
c MHMFO41L1[ ][] 350
MQMFO11L1]C] 350
MADL] 110 McCDL[] 35011 MHMF082L1[][] 350
MHMFO11L1]] 350
A MHMF5AZLA[]] | 350 MDDL []45[] MGMF092L1[ ][] 264
MADL[] 05[] | MQMFO12L1[]] 350 D MHMF092L1[][] 350 —
MDDL []55[]
MHMFO12L1]] 350 MGMF132L1][] 281
MQMFo22L1[]] 350 MEDL []83[] MGMF182L1 (][] 251
MADL[] 15[](] E
MHMF022L1[ ][] 350 MEDL [ ] 93 [] MGMF242L1 [ ][] 296
MQMFO21L1[ ][] 350 MGMF292L1 [][] 245
MBDLL] 2100 F MFDL [] B3 []
MHMFO021L1[][] 350 MGMF442L1 [ ][] 250

MQMFo42L1[] | 350

MBDLL] 250 ][]
MHMFo042L1[]] | 350

 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.

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)

#11)

[Before replacing the motor] |After replacing the motor
MADLNO5SNE MADLNO5SNE
MSMF012L1A1 MSMF012L1A1 —
i Rated torque i Rated torque
”: 0.32N'm ”3 0.16 N'm
Pr0.13  Setup range : 0 % to 300 % Pr0.13  Setup range : Change to 0 % to 300 %. Set up Pr0.13 to 200 to
Setup value : 100 %. Setup value : Keep 100 %. make torque limit value
. _ Torque limit value ., _ Torque limit value 0 0.32 N'm
0.32 N'm x 100 % = q0_32 N°'m 0.32N'm x 100 % = q0_16 N'm (0.16 N*m x 200 % = 0.32 N*m)
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Setup

4. Details of Parameter
Position Resolution or Relation of Moving Vielocity and Command Division/Multiplication

Driver

Electronic gear ratio Rotational speed N[r/min]

Traveling speed : F [PPS]

Pulse train position
command - D= ifo-?g L - @ Machine
Travel distance : P1 [P] r0.10 _

3-122

Reduction ratio : R

._ncode

Encoder pulse counts : E [P/r]
* 8388608(=23-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) XL ccverrirernnns (1)
therefore, position resolution (travel distance AM per one command pulse) will be de-
scribed by the formula (2)

=(D/E) X (1/R) X L errreeeeeiiieenn, @)
modifying the above formula (2), electronic gear ratio can be found in the formula (3).
D=(AMXEXR)XL coovvrrerereeeeee (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=Fx(D/E) X (1/R) XL eeevvrriirraeenn. (4)
N=F X (D/E) X 60 ...ccvvvrrerrirrrrrrarrnnns (5)

modifying the above formula (5), electronic gear ratio can be found in the formula (6).
D=(NXE)(FX60) .ccccoeerrnirirraanannns (6)

1) Make a position resolution, A M as approx. 1/5 to 1/10 of the machine positioning ac-
curacy, A €, 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 2n Decimal
20 1 212 4096
21 2 213 8192
22 4 214 16384
28 8 215 32768
24 16 216 65536
25 32 217 131072
26 64 218 262144
27 128 219 524288
28 256 220 1048576
2° 512 221 2097152
210 1024 222 4194304
211 2048 223 8388608
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4. Details of Parameter

Position Resolution or Relation of Moving Velocity and Command Division/Multiplication

. . AMxExR Pr0.09
Elect t = =

ectronic gear ratio D ] Pr0.10
Lead of ball screw, L =10 mm
Gear reduction ratio, R = 1
Position resolution, 0.0005x2%3x 1 _ 5x228 41943040 Pr0.09 = 41943040

AM =0.005 mm 10 10x10¢ 100000 Pr0.10 = 100000

Encoder, 23-bit
(E=2%P/r)

Motor rotational speed (r/min), N=F x % x 60

Lead of ball screw, L =20 mm

To make it to 2000 r/min.

Travel distance per command pulse (mm)

(Position resolution)

D 1
AM_EX FXL
2000x2* 1 1

500000x60 = 2

X x20 = 0.00133 mm

Related page 2| e P.3-39 “Details of Parameter”
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Gear reduction ratio, R = 1 0.0005x2%x1 1
Position resolution, 500000x 20 Xz x60
AM = 0.0005 mm
Line driver pulse input,
500 kpps =750
Encoder, 23-bit
. . NxE Pr0.09
Electronic gear ratio = D=
cgearratio D =760 Pr0.10
D 2000x22 2000x22 8388608 | Pr0.09 = 8388608
~ 500000x60  —2000x500x30 15000 Pr0.10 = 15000
Ditto —




3-124 Rev.2.00



4.Trial Run

1.Trial Run I

Inspection Before Trial RUN .........cooiiiiiiiiee e 4-2
Setting Of SEIVOr DIVET......cocueiiiiiiieee e 4-3
LI U 1 o O PPRR PP 4-6
Trial Run by PANATERM .....ooiiiiiiii e 4-6
Setup of Motor Rotational Speed and Input Pulse Frequency ................... 4-7

2.Homing Operation
Outline of HOMING OPeration ...........ccceeieiiieenieniee e 4-8 I
Profile HOmING OPeration ..........ccooueeiiiiieniiee et 4-9

—'
=
D
0
c
S

Rev.1.00 4-1



1.Trial Run

Trial Run Inspection Before Trial Run

(1) Please make sure of the situation before trial run.

® Wiring
- Is power input (L1, L2, L3. L1C. L2C) miswiring ?
- Is the earth wire connected to the ground terminal?
- Motor connection terminals (U, V. W) of the motor and the phase coincidence?
- Is power input (L1, L2, L3, L1C. L2C) and motor connection terminals (U. V. W) short?
- |s the ground of motor connected to the ground terminal of Servo Driver?
- If you use an external resistor ,is the short line removed?
- Loose connection?
- Whether or not a force is exerted or pulling force on the cable wire?
- Is /O connector X4 pin added to the voltage over DC24 V?

@ power supply and voltage
- Rated voltage or Within this range?

@ Motor
- Is the mounting portion of the motor or the shaft coupling loosened?
- Can motor and its equipment moving?
- In the case of the brake, is the brake released?

@ Wiring Example

In accordance with the specification

of the controller,set the node address. /
/ PANATERM

B The controller
us Positive Direction (Note)
RX _ Motor -
X RTEX RX
[N L] 1

NOT| [HOME POT

Note . Set the CCW or CW in positive direction bv the Pr0.00.

Wiring details please refer to P.2-2 ~ “ Composition of Peripheral Equipments”.
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1.Trial Run

Trial Run Setting of Servo Driver

(2) The servo driver is set.

Many of the settings, depending on the controller interface.
In addition, according to the controller, there is an automatic parameter setting. —
According to the controller specifications, the relevant settings please.

@ A list of setting for trial run

q Dependent on
Class Setting the controller
@ | Node address Node address is setting by rotary switch of front panel. O
The parameters of
@ P . L Pr0.00 Rotational direction setup O
motor rotational direction
Pr0.01 Control mode setup @)
The parameters of Pr7.25 RTEX speed unit setup @)
® | control mode and command — -
input Pr8.01 Profile linear acceleration constant
Pr8.04 Profile linear deceleration constant
The parameters of
@ P Pr0.15 Absolute encoder setup O
absolute encoder
® The parameters of Pr4.00~4.07 SI1 ~ 8 input selection O
input/output single Pr4.10~4.12 SO1 ~ 3 output selection O
Pr0.08 Command pulse counts per one motor revolution O
The parameters of
® P ) Pr0.09 Numerator of electronic gear O
Command unit
Pr0.10 Denominator of electronic gear O
Pr7.20 RTEX communication cycle setup O =
The parameters of )
@ P L Pr7.21 RTEX command updating cycle setup O %
communication cycle z
Pr7.91 RTEX communication cycle expansion setting O 3
The parameters of
communication data size and| Pr7.22 RTEX function extended setup 1 O
the synchronization mode
The parameters of
limite single status and the .
® . | Pr7.23 RTEX function extended setup 2 O
activation mode of non-cyclic
command
Pr0.13 1st torque limit
Pr0.14 Position deviation excess setup
Pr3.17 Selection of speed limit
Pr3.21 Speed limit value 1 E—
Pr3.22 Speed limit value 2
The parameters of T
par . Pr5.04 Over-travel inhibit input setup O
Protective function
Pr5.05 Sequence at over-travel inhibit
Pr5.13 Over-speed level setup
Pr5.14 Motor working range setup
Pr5.20 Position setup unit select
Pr5.21 Selection of torque limit O
The parameters of
@ | the two-degrees-of-freedom | Pr6.47 Function expansion setup 2 O
control
Caution - - Protection function related parameters also exist other of the above parameters.
Please set the parameters according to the conditions of use and settings,
Please refer to Chapter 6 of the protection function.

Rev.1.00 4-3



1.Trial Run
Setting of Servo Driver

(D Node address is setted by rotary switch of front panel

Due to the controller,The existence of “ can not set 0 ” and “ In order to
connected network by node address ” etc.
Be sure to confirm the controller specifications.
Related page-->  please refer to P.2-70 “ Operation and Display of the Front Panel ”

(@ The setting of rotational direction
Please set the positive direction by Pr0.00.

® The setting of control mode
If semi - close control mode, set Pr0.01 to 0.
When the speed control,please set the unit of velocity by Pr7.25.
When the profile position control,please set The acceleration and deceleration by Pr8.01
and Pr8.04.

@ The setting of absolute encoder
When using absolute encoder,please set the method of use by Pr0.15.

(® The input/output signal is assigned in accordance with the need to change
Input single........ Pr4.00 to 4.07
Output single........ Pr4.10 to 4.12

(® The setting of Command pulse counts per one motor revolution and electronic gear.
Please set to electronic gear by Pr0.08, 0.09, 0.10 .
For example, When the command pulses is 10000 per one motor revolution,
please set to Pr0.08 = 0. Pr0.09 = 0. Pr0.10 = 10000.
In addition, Be sure to adjust the position instruction FIR filter (Pr2.23), please smooth the
position of the electronic gear after the command.
At this point, please confirm the effect of the filter to adjust by the PANATERM waveform
display "position command speed" (before filtering) and "internal position command speed"
(after filtering),
P.4-7 “ Setup of Motor Rotational Speed and Input Pulse Frequency ”
@ The seeting of communication cycle and command updata cycle ratio
Depending on the specification of the controller,please set to the command updata cycle
and communication cycle appropriately by Pr7.20,Pr7.21,Pr7.91.

[Example]
Command | communication Parameter setting
update cycle cycle Pr7.20 | Pr7.21 Pr7.91 Remarks

4.000 ms 2.000 ms -1 2 2000000

2.000 ms 2.000 ms -1 1 2000000

2.000 ms 1.000 ms -1 2 1000000

1.000 ms 1.000 ms -1 1 1000000 Pr7.02=6. Pr7.21=1 also apply
1.000 ms 0.500 ms -1 2 500000 Pr7.02=3. Pr7.21=2 also apply
0.500 ms 0.500 ms -1 1 500000 Pr7.02=3, Pr7.21=1 also apply
0.500 ms 0.250 ms -1 2 250000

0.250 ms 0.250 ms -1 1 250000

0.250 ms 0.125 ms -1 2 125000

0.125 ms 0.125 ms -1 1 125000

0.125 ms 0.0625 ms -1 2 62500

The setting of communication data size and the synchronization mode
Depending on the specification of the controller,please set to Pr7.22.
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1.Trial Run
Setting of Servo Driver
(@ The setting of limite single status

RTEX communication on the byte 3 on the limit signal (POT,NOT) state, according to the
controller specification set Pr7.23.

Class | No. | Attribute Title Range Function

[bit2] RTEX status response condition setup with —
function of POT/NOT disabled (Pr.5.04 = 1).
[0 : RTEX status enabled ( response) |
1 RTEX status disable

RTEX
function | ~32768 | [bit3]  RTEX status bit arrangement setup of POT/NOT
7 |23| B -
extended | _ 2 0 : POT is bit 1, NOT is bit 0 | Select according
32767 L. o to controller
setup 2 1 : NOT is bit 1, POT is bit 0

specifications
[bit6] Set up POT/NOT RTEX status logic
[0 : No inversion (Active 1) —

1 ! Inversion (Active 0)

According to the parameters set in the positive direction,
the change of wiring.

Positive Direction (Note)

Motor _

L] O

Connector X4 NOT | POT

-
=
=
)
c
=

Note . Set the CCW or CW in positive direction by the Pr0.00.

According to the controller used, In order to have interchangeability with the old product
A4N, CW as a positive direction, the need to change the Pr7.23 bit3 . (Below) Be sure to
confirm the controller specifications.

Pr7.23 bit3=0 ( factory default settings) bit1  bit0

B in the case of
RTEX POT | NOT | a positive CCW
communication (Pr0.00 = 1)
response  J pr7.23 bit3=1 >< -
byte 3 in the case of
NOT | POT | apositive CW
L (Pr0.00 = 0)

After Parameter settings, Write EEPROM by PANATERM ,please turn on the power again.

The setting of Protective function
Please set the protection function in accordance with the conditions of use .
On the control of the input, because the controller is usually used, so that the control of the = ———
servo is invalid by setting Pr5.04 to 1.
Torque control, be sure to change the speed limit value of Pr3.21 and Pr3.22 is higher than
the maximum running speed. Because the factory set value is 0, so do not change will not
move.

Related page---+:)  P.6-42 "Setup of Gain Pre-adjustment Protection”
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1.Trial Run

Trial Run Trial Run

@) The setting of the two-degrees-of-freedom control
When cyclic Torque control, To set the bit0 of Pr 6.47 to 0, 2 degree of freedom control
is disabled.

(3) Complete the following steps to start trial run.

Switch off the power supply after confirming the correct wiring
( Turn on sequence according to controller specification )

v

If the LINK LED and COM LED of the front panel for the green light,
RTEX communication normal action.

v

According to the controller, servo ON, start

1.Trial Run
Trial Run Trial Run by PANATERM

Trial Run function by PANATERM,under the conditions of the controller can be recognized
Before the RTEX communication is established (the power supply of the controller is not
connected, the RTEX communication cable is not connected, etc.).

RTEX communication state, trial run is compatible by PANATERM,please set bit0 of Pr7.99
to1.

For PANATERM settings, refer to PANATERM's "manual for PANATERM" of "HELP".

- The current position of the motor is the position of the servo ON as 0 command unit
position.
Please after read the trial run operation of the relevant precautions of the PANATERM
"HELP" "PANATERM operating manual”, Try to operate.

- Trial run function by PANATERM,the acceleration of action [command unit/s?] is limited fro
10,000 to 327,670,000. Set up under the acceleration equation to be within this range.
@ Position control
Acceleration [command unit/s?] =
Velocity [r/min]/ 60xEncoder resolution [pulse/r] /electronic gear ratio/ Acceleration and deceleration time [s]

Please refer to P.6-42 . Setup of Gain Pre-adjustment Protection"
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1.Trial Run
Trial Run Setup of Motor Rotational Speed and Input Pulse Frequency
LU Motor rotational electronic gear Pr0.08
frequency . i .
(PPS) speed (r/min) 23bit Command pulse counts per one motor revolution
223 R
2M 3000 40000
223
500 K 3000 10000
223
250 K 3000 5000
223
100 K 3000 2000
223 [
500 K 1500 20000
When setting Pr0.08, and encoder resolution is automatically set up as numerators.
* 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 8000.
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. =
With load of total reduction ratio E go° Pulley ratio : % g
18/365, output shaft rotates 60°. Gear ratio : 12

Gear fg

Total reduction ratio : 365 —

When setting the command division and multiplication ratio as numerator/denominator,
express it as Pr0.09/Pr0.10 with Pr0.08 = 0.

Encoder
23bit
2" |Decimal figure| 2" |Decimal figure 7
Pr0.09 9568256 2 1 2 4096
1 13
Pr0.10 3375 2 2 2 8192
22 4 214 16384
3 15
To rotate the output shaft by 2 8 2 32768
Command | 60°, enter the command of 2 16 21 65536
’ 25 32 217 131072
pulse 10000 pulses from the host o6 64 > 262144
controller. % 128 > 594288
365 102 60° 28 256 29 | 1048576
How to P 15000 X s 2° 512 221 2097152 —
\ 210 1024 2% 4194304
i
determine | [ 9568256 21 2048 2% 8388608

parameter

Refer to P.3-122 “Position Resolution or Relation of Moving Velocity and Command
Division/Multiplication)” of Supplement.
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2.Homing Operation
Trial Run Outline of Homing Operation

When position and using in incremental mode, homing is required before positioning.

With MINAS-A6N, the following return-to-home sequences can be used.

Title Contents

The host controller controls the return-to-home sequence in cyclic position

Cyclic homing control (CP) mode.

The servo driver controls the return-to-home sequence in profile position

Profile homi
rofile homing control (PP) mode

Velocity(CV)/torque control(CT)mode can not use homing opration(absolute encoder multi
circle data cleared except). Once you switch to the Cyclic position control (CP) mode or the
Profile position control (PP) mode for the homing operation, then, return to the original control
mode.

Please refer to P.3-2 to 3-3 for command input (PP, CP, CV, CT) .
Cyclic Homing

Homing of cyclic position control mode, dependent on controller specifications.
Following the used controller.

Profile Homing

Homing for profile position control mode, please set the following parameters.

@ Related parameter

Parameter

No Title Range Unit Function
- Set acceleration for profile position control (PP).
Profile | 1
Pr8.01 rofiie finear to 10000 Be sure to set this parameter before starting

acceleration constant| 429496 |command unit/s?

operation.
Set deceleration for profile position control (PP).
Pr8.04 Profile linear 110 10000 Be sure to set this pparamr;ter before sta(rtinz;
deceleration constant| 429496 |command unit/s? .
operation.
Pr8.12 Profile return to home 010 1 . Select the polarity of latch trigger signal to be
position mode setup detected during profile homing operation.
Pr8.13 Profile home position Oto Command unit/s| Set the velocity for high velocity operation
return velocity 1 2147483647 or r/min during profile homing.
Pr8.14 Profile home position Oto Command unit/s| Set the velocity for low velocity operation
return velocity 2 2147483647 or r/min during profile homing.

Set up the unit of speed data used in RTEX
communication.

Oto1 — Set up the unit both for both command data
such as command speed and for response
data such as actual speed.

RTEX speed unit

Pr7.25
setup

Related page -+ P.3-111,117,118 "Details of Panaterm”
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2.Homing Operation

Trial Run Profile Homing Operation

The Profile homing action example is as follows.
For specific startup methods, please confirm controller specifications.

(@ Profile homing 1 (HOME + Z phase)
This return-to-home process uses Z phase from HOME sensor as the trigger signal.
In this system, the position of the first Z phase after the HOME sensor in homing direction
detected the rising edge is denoted as the home position.
As the unit stops at the home position, the position information is initialized so that the
position is set to 0.
Direction of homing (positive/negative) can be set according to Pr8.12 “Profile return to
home position mode setup”.
Change to operation with start area. there is 4 cases as the following.
Example: Pr.8.12 = 0 (Homing direction = positive direction trigger signal detection)

[ start area >

Homing direction
(positive direction)

NOT ON | HOME ON | POT ON

17 phase—LL— g :

E Velocity1 i é E
CASE1 : / Y

D

7]

Vel

o

H
city2 5
.

4_/ i Velocity 1 Velocity1
i Velocity2 i E / \
CASE3 : :

CASE2

)

J

e

[
+ Velocit

'&

'
Velocity2 |
T

CASE4 : : —
i \L E Velociﬁn

Velocity 1: Pr.8.13 “Profile home position return velocity 1"
Velocity 2: Pr.8.14 “Profile home position return velocity 2”

I | ]

Home position

Example: Pr8.12 = 0 (Positive direction trigger signal detection)—homing
is started at a position more negative than HOME sensor.

1)The host controller sets the command code to normal command (10h) of PP control.
This does not start the profile operation.
Parameters related to acceleration/deceleration (Pr8.01/Pr8.04) and homing(Pr8.12/Pr8.14)
should be set before starting operation

2)With normal command (10h) condition, set Type_Code to 31h.
Set target position (TPOS) and target speed (TSPD) to 0 because they are not used.
Set Latch_Sel1 to 0. For Monitor_Sel, select data to be returned to Monitor_Data.
This does not directly start profile operation.
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2.Homing Operation

Profile Homing Operation

3)Change command code 10h to 17h.

4)The servo driver starts profile operation as command code 10h changes to 17h,
accelerates operation (starts operation) according to Pr8.01 “Profile linear acceleration
constant” to reach Pr8.13 “Profile home position return velocity 1”. Note that upon starting
the profile operation, Homing_Complete is set to 0.

5)The host controller checks that command code echo is 17h, Type_Code echo is 31h
and status In_Progress is 1, and no command error has been generated, and homing
operation has started. If command error is detected, the controller should take appropriate
countermeasure according to the error code.

6)When POT is detected before HOME sensor detection, start deceleration according to
Pr8.04 “Profile linear deceleration constant” to stop.

7)At the stop position, start movement in the direction opposite to the homing at the speed
specified by Pr8.13.

8)When HOME sensor turns on and then OFF edge is detected, start deceleration at the
rate specified by Pr8.04.

9)At the stop position, start movement in the homing direction, accelerating according to
Pr8.14 “Profile home position return velocity 27, re-entering HOME sensor area and stop
upon detecting the 1st Z phase.

= Actually, detected position is determined by repositioning.

10)Initialize the position information so that the detected Z phase becomes 0 and Homing_

Complete becomes 1, and profile homing is finished.

H Precautions

¢ If Z phase is close to a point where HOME changes, the 1st Z phase may not be
detected as home due to reading delay of HOME sensor. Place Z phase far away from
the point where HOME sensor changes the output.

¢ Sensors (HOME, POT, NOT) should be so arranged that once they detect something,
nothing will pass through them until deceleration and stop complete.

* During profile homing 1 (HOME + Z phase), Pr5.04 “Over-travel inhibit input setup”
and Pr5.05 “Sequence at over-travel inhibit” are temporarily disabled. When POT/NOT
is detected, reverse operation will automatically start after deceleration and stop.
When using this function without using the over-travel inhibit input, do not allocate
POT/NOT to general purpose input. Simply setting Pr5.04 to 1 will not disable the
function.

e If an error occurs during homing, e.g. the sensor cannot detect the home during
reverse operation due to the over-travel inhibit input and detects the over-travel inhibit
input ON of reverse side, or, if both of over-travel inhibit inputs are ON state, Err94.2
“Homing error protection” will occur, canceling homing process.
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I 2.Homing Operation

Profile Homing Operation

Rev.1.00

@ Profile homing 2 (HOME)
This homing sequence uses HOME sensor as the trigger signal.
Home position is defined as the point where HOME sensor detects the rising edge in re-
turn-to-home direction.After stopping at the home position, initialize the position information
so that this position is set at 0.
Only positive homing direction is supported.
Set Pr8.12 “Profile return to home position mode setup” to 0.
Setting Pr8.12 to 1 also causes homing in positive directio.
There are 4 cases in the following figure as a result of the changes in the region during the
start area.

Bl Example: Pr8.12 = 0 (Homing direction = positive direction trigger signal detection)

I:I Start area Homing direction
(positive direction)

NOT ON | HOME ON | POT ON

H Velocity1
CASE1 : ;/

wE2
CASE2 < :
4—/ elocity Velocityt | ErT94.2 (Homing error
H protection) will occur
i : | upon detection of POT.
CASE3 N T ¢
CASE4 : : : .
" Err94.2 (Homing error
: protection) will occur at
Velocity 1: Pr.8.13 “Profile home position return velocity 1 3 startup
Velocity 2: Pr.8.14 “Profile home position return velocity 2”

[ ]
I Ik ]

Home position

Example: Pr8.12 = 0 (Positive direction trigger signal detection)—homing is started
at a position more negative than HOME sensor.

1)The host controller sets the command code to normal command (10h) of PP control.
This does not start the profile operation.
Parameters related to acceleration/deceleration (Pr8.01/Pr8.04) and homing
(Pr8.12 to Pr8.14) should be set before starting operation.

2)With normal command (10h) condition, set Type_Code to 32h.
Set target position (TPOS) and target speed (TSPD) to 0 because they are not used.
Set Latch_Sel1 to 0. For Monitor_Sel, select data to be returned to Monitor_Data.
This does not directly start profile operation.
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l 2.Homing Operation

Profile Homing Operation

3)Change command code 10h to 17h.

4)The servo driver starts profile operation as command code 10h changes to 17h,
accelerates operation (starts operation) according to Pr8.01 “Profile linear acceleration
constant” to reach Pr8.13 “Profile home position return velocity 1”. Note that upon starting
the profile operation, Homing_Complete is set to 0.

5)The host controller checks that command code echo is 17h, Type_Code echo is 32h
and status In_Progress is 1, and no command error has been generated, and homing
operation has started. If command error is detected, the controller should take appropriate
countermeasure according to the error code.

6)When HOME sensor turns on, start deceleration according to Pr8.04 “Profile linear
deceleration constant” to stop.

7)At the stop position, start movement in the direction opposite to the homing at the speed
specified by Pr8.13.

8)When HOME sensor turns on and then OFF edge is detected, start deceleration at the
rate specified by Pr8.04.

9)At the stop position, start movement in the homing direction, accelerating according
to Pr8.14 “Profile home position return velocity 2”, and stop at the position where HOME
sensor ON (rising edge) is detected.

= Actually, detected position is determined by repositioning.

10)Initialize the position information so that the detected HOME sensor rising edge is at 0

and Homing_Complete becomes 1, and profile homing is finished.

H Precautions

e Set Pr8.14 “Profile home position return velocity 2” to the lowest possible velocity.
Higher velocity may cause error due to delay in reading.

* HOME sensors should be so arranged that once they detect something, nothing will
pass through them until deceleration and stop complete.

¢ Other non-cyclic commands except for homing commands may be executed during
operation (until Homing_Ccomplete becomes 1) while maintaining profile operation.
However, do not change the operation mode (Type_Code, Latch_Sel1 of profile
command), otherwise, Err91.1 “RTEX command error protection” and command error
(0104h) will occur.

e If there is an Err 94.2 ( Origin reset exceotion protection ) in POT/NOT in the same
direction as the origin reset direction in profile origin reset 2(HOME), cancel the home
reset processing. When the driver disable input function is not used, do not driver the
input of the prohibited input at the general purpose input. Only Pr5.04=1 is invalid.
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I 2.Homing Operation

Profile Homing Operation

® Profile homing 3 (Z phase)
This homing sequence uses Z phase as the trigger signal.
Define the 1st Z phase position in the homing direction as the home position.Stop at the ———
home and initialize the position information to set this position at 0.
Direction of homing can be set to either positive or negative through the setting of Pr8.12
“Profile return to home position mode setup”.
There are 4 cases in the following figure as a result of the changes in the region during the
start area.

B Example: Pr.8.12 = 0 (Homing direction = positive direction trigger signal detection) —

[ startarea Homing direction
(positive direction)
NOT ON POT ON
Z phase o . i X 0
' Ignore Z phase within '
Velocity2 | reverse direction limit (NOT).
CASE1 4 L
Velocity2
CASE2 & y
! POTEr94.2 (Homing 3
: Velocity2 error protect.ion) will occur é
CASE3 ; , upon detection of POT. 3
CASE4 : o
— P e o " Err94.2 (Homing error
Veloc!ty 1:Pr.8.13 Proffle home posHt!on return veIoc!ty 1 ; protection) will occur at
Velocity 2: Pr.8.14 “Profile home position return velocity 2 ' startup
; J
Home position

Example: Pr8.12 = 0 (Positive direction trigger signal detection)—homing is started
at a position more negative than Z phase.

1)The host controller sets the command code to normal command (10h) of PP control.
This does not start the profile operation.
Parameters related to acceleration/deceleration (Pr8.01/Pr8.04) and homing
(Pr8.12 to Pr8.14) should be set before starting operation.

2)With normal command (10h) condition, set Type_Code to 33h.
Set target position (TPOS) and target speed (TSPD) to 0 because they are not used.
Set Latch_Sel1 to 0. For Monitor_Sel, select data to be returned to Monitor_Data.
This does not directly start profile operation.
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l 2.Homing Operation

Profile Homing Operation

3)Change command code 10h to 17h.

4)The servo driver starts profile operation as command code 10h changes to 17h,
accelerates operation (starts operation) according to Pr8.01 “Profile linear acceleration
constant” to reach Pr8.14 “Profile home position return velocity 2”. Note that upon starting
the profile operation, Homing_Complete is set to 0.

5)The host controller checks that command code echo is 17h, Type_Code echo is 33h
and status In_Progress is 1, and no command error has been generated, and homing
operation has started. If command error is detected, the controller should take
appropriate countermeasure according to the error code.

6)Stop at the position where the 1st Z phase is detected.
= Actually, detected position is determined by repositioning.

7)Initialize the position information to set the detected Z phase position to 0, and set
Homing_Complete to 1 to finish profile homing sequence.

H Precautions

* When the detected direction of drive inhibit input and the direction of homing are the
same, Err94.2 “Homing error protection” will occur, disabling reversal of movement
direction.

* When the detected direction of drive inhibit input is opposite to the homing direction, Z
phase is not detected or ignored.

* During profile homing 3 (Z phase), when the detected POT/NOT and the direction of
homing are the same direction, Err94.2 “Homing error protection” will occur and cancel
homing process.

When using this function without using the over-travel inhibit input, do not allocate
POT/NQOT to general purpose input. Simply setting Pr5.04 to 1 will not disable the function.

» Other non-cyclic commands except for homing commands may be executed during
operation (until Homing_Complete becomes 1) while maintaining profile operation.
However, do not change the operation mode (Type_Code, Latch_Sel1 of profile
command), otherwise, Err91.1 “RTEX command error protection” and command error
(0104h) will occur.

* When the Z-phase width is great, there may be the wrong detection evaluating that the
amount of deceleration travel is smaller than the Z-phase width.

Adjust the amount of deceleration travel using Pr8.04 “Profile linear deceleration
constant” to allow for a margin that provides a sufficiently greater amount than the
Z-phase width.

. When there is more than one Z phase, this home position return method may not be
able to detect a desired Z phase.

Therefore, have one Z phase or use the home position return method that combines
the use of the HOME sensor (Type_Code=31h)
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I 2.Homing Operation

Profile Homing Operation

@ Profile homing 4 (POT/NOT + HOME)
This homing sequence uses HOME sensor as the trigger signal.
Home position is defined as the point where HOME sensor detects the rising edge in re-
turn-to-home direction.
After stopping at the home position, initialize the position information so that this positionis
set at 0.
Note that only positive homing direction is supported, negative homing direction is not sup-
ported.
Set Pr8.12 “Profile return to home position mode setup” to 0.
Setting Pr8.12 to 1 also causes homing in positive direction.
If POT/NOT is detected in the same direction of the direction of home position return,
reversal operation automatically starts after a deceleration to stop, and then home position ——
return processing continues.
There are 4 cases in the following figure as a result of the changes in the region during the
start area.

B Example: Pr8.12 = 0 (Homing direction = positive direction trigger signal detection)
[ start area

Homing direction .
(positive direction)

NOT ON | HOME ON | POT ON

b

" Velocityt elocity? =
CASE1 j ¢ g
. '\ / P
c
1 1 =
Velocity2 E
CASE2
\._/ Velocity1 Velocity1

E Velocity2 E / \
CASE3 i

v

Velocity2 H

Py

< : '/Veilocity1

CASE4

)

Velocity 1: Pr.8.13 “Profile home position return velocity 1
Velocity 2: Pr.8.14 “Profile home position return velocity 2"

[ {

Home position

Example: Pr8.12 = 0 (Positive direction trigger signal detection)—homing is
started at a position more negative than HOME sensor.

1)The host controller sets the command code to normal command (10h) of PP control.
This does not start the profile operation.
Parameters related to acceleration/deceleration (Pr8.01/Pr8.04) and homing
(Pr8.12 to Pr8.14) should be set before starting operation.

2)With normal command (10h) condition, set Type_Code to 34h.
Set target position (TPOS) and target speed (TSPD) to 0 because they are not used.
Set Latch_Sel1 to 0. For Monitor_Sel, select data to be returned to Monitor_Data.
This does not directly start profile operation.
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2.Homing Operation

Profile Homing Operation

3)Change command code 10h to 17h.

4)The servo driver starts profile operation as command code 10h changes to 17h,
accelerates operation (starts operation) according to Pr8.01 “Profile linear acceleration
constant” to reach Pr8.13 “Profile home position return velocity 1”. Note that upon starting
the profile operation, Homing_Complete is set to 0.

5)The host controller checks that command code echo is 17h, Type_Code echo is 34h
and status In_Progress is 1, and no command error has been generated, and homing
operation has started. If command error is detected, the controller should take appropriate
countermeasure according to the error code

6)When HOME sensor turns on, start deceleration according to Pr8.04 “Profile linear
deceleration constant” to stop.

7)At the stop position, start movement in the direction opposite to the homing at the speed
specified by Pr8.13.

8)When HOME sensor turns on and then OFF edge is detected, start deceleration at the
rate specified by Pr8.04.

9)At the stop position, start movement in the homing direction, accelerating according
to Pr8.14 “Profile home position return velocity 27, and stop at the position where HOME
sensor ON (rising edge) is detected.

= Actually, detected position is determined by repositioning.

10)Initialize the position information so that the detected HOME sensor rising edge is at 0

and Homing_Complete becomes 1, and profile homing is finished.

H Precautions

* Set Pr8.14 “Profile home position return velocity 2” to the lowest possible velocity.
Higher velocity may cause error due to delay in reading.

* HOME sensors should be so arranged that once they detect something, nothing will
pass through them until deceleration and stop complete.

e During profile home position return 4 (POT/NOT +HOME), the setup of Pr5.04 “Over-
travel inhibit input setup” and Pr5.05 “Sequence at over-travel inhibit” is temporarily
invalid. During POT/NOT detection, reversal operation is automatically started after a
deceleration to stop.

When using this function without using the over-travel inhibit input, do not allocate
POT/NOT to general purpose input. Simply setting Pr5.04 to 1 will not disable the
function.

¢ If an error, such as the detection of drive disable input ON on the reverse side while
failing to detect the home position during reversal operation with the drive disable
setup or the drive disable input turned ON on both sides, is detected during home
position return, Err94.2 “Home position return error protection” occurs and home
position return processing is cancelled.

e Other non-cyclic commands except for homing commands may be executed during
operation (until Homing_Ccomplete becomes 1) while maintaining profile operation.
However, do not change the operation mode (Type_Code, Latch_Sel1 of profile
command), otherwise, Err91.1 “RTEX command error protection” and command error
(0104h) will occur.
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I 2.Homing Operation

Profile Homing Operation

® Profile homing 6 (POT/NOT + Z phase)
This homing sequence uses Z phase as the trigger signal.
The first Z phase position where the limit sensor is no longer detected, after reversal of op-
eration by limit sensor detection in the return to origin direction, shall become the origin.
After stopping at the home position, initialize the position information so that this position is
set at 0.
Direction of homing (positive/negative) can be set according to Pr8.12 “Profile return to
home position mode setup”.

Il Example: Pr8.12 = 0 (Homing direction = positive direction trigger signal detection)

_—
I:I Start area Homing direction

(positive direction)

NOT ON POT ON

Z phase n_: Il : il
i Ignore Z phase within ;

5 reverse direction limit (NOT).}
< i
Velocity2 H
/ ¢ \ Velocity1
~ X
RE2
Ignore Z phase until : H
See the next page. i reverse direction limit (NOT) :
f \Velocity1
N %
: Velocity2

j L4

>

: : Velocity1
{ . \

Velocity2 1

Velocity 1: Pr.8.13 “Profile home position return velocity 1
Velocity 2: Pr.8.14 “Profile home position return velocity 27

[
8 4 | JJ
L
Home position

Example: Pr8.12 = 0 (Positive direction trigger signal detection)—homing is
started at a position more negative than HOME sensor.

1)The host controller sets the command code to normal command (10h) of PP control.
This does not start the profile operation.
Parameters related to acceleration/deceleration (Pr8.01/Pr8.04) and homing
(Pr8.12 to Pr8.14) should be set before starting operation

2)With normal command (10h) condition, set Type_Code to 36h.
Set target position (TPOS) and target speed (TSPD) to 0 because they are not used.
Set Latch_Sel1 to 0. For Monitor_Sel, select data to be returned to Monitor_Data.
This does not directly start profile operation
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2.Homing Operation

Profile Homing Operation

3)Change command code 10h to 17h.

4)The servo driver will start profile operation in the reverse direction of return to origin
direction when the command code is changed from 10h to 17h, and will commence
acceleration (operation start) under Pr8.01 “Profile linear acceleration constant” to reach
Pr8.13 “Profile home position return velocity 1” Homing_Complete is once set to 0, as of
the time of start..

5)The host controller checks that command code echo is 17h, Type_Code echo is 36h
and status In_Progress is 1, and nho command error has been generated, and homing
operation has started. If command error is detected, the controller should take appropriate
countermeasure according to the error code

6)When NOT sensor turns on, start deceleration according to Pr8.04 “Profile linear
deceleration con stant” to stop.

7)After stopping, begin operation under the velocity of Pr8.14 “Profile home position return

velocity 2” in the return to origin direction.

8)Stop at the position where the 1st Z phase is detected.

= Actually, detected position is determined by repositioning.

9)Initialize the position information to set the detected Z phase position to 0, and set
Homing_Complete to 1 to finish profile homing sequence..

H Precautions

* During profile home position return 6 (POT/NOT + Z phase), the setup of Pr5.04 “Over-
travel inhibit input setup” and Pr5.05 “Sequence at over-travel inhibit” is temporarily
invalid. During POT/NOT detection, reversal operation is automatically started after a
deceleration to stop.

¢ If an error, such as the detection of drive disable input ON on the reverse side while
failing to detect the home position during reversal operation with the drive disable
setup or the drive disable input turned ON on both sides, is detected during home
position return, Err94.2 “Home position return error protection” occurs and home
position return processing is cancelled.

» Other non-cyclic commands except for homing commands may be executed during
operation (until Homing_Ccomplete becomes 1) while maintaining profile operation.
However, do not change the operation mode (Type_Code, Latch_Sel1 of profile
command), otherwise, Err91.1 “RTEX command error protection” and command error
(0104h) will occur.

* When the Z-phase width is great, there may be the wrong detection evaluating that the
amount of deceleration travel is smaller than the Z-phase width.

Adjust the amount of deceleration travel using Pr8.04 “Profile linear deceleration
constant” to allow for a margin that provides a sufficiently greater amount than the
Z-phase width.

¢ When there is more than one Z phase, this home position return method may not be
able to detect a desired Z phase.

Therefore, have one Z phase or use the home position return method that combines
the use of the HOME sensor (Type_Code=31h)
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5 1. Gain Adjustment

Adjustment Outline

t 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 adjust-
ment so that you can run the motor as closely as possible to the commands and obtain
the optimum performance of the machine.

<e.g. : Ball screw>

i Gain setup : Low Gain setup : High Gain setup : High + feed forward setup

+2000

-2000
0.0 125 250 375 0.0 125 250 375 0.0 125 250 375
Position loop gain : 200 [0.1/s] Position loop gain 11000 [0.1/s] Position loop gain 11000 [0.1 /s]
Velocity loop gain 11000 [0.1 Hz] Velocity loop gain : 500 [0.1 Hz] Velocity loop gain : 500[0.1 Hz]

Time constant of X Time constant of X Time constant of X
V-loop integration : 500[0.1 ms] V-loop integration : 500[0.1 ms] V-loop integration : 500[0.1 ms]

Velocity loop feed forward :  0[0.10 %] Velocity loop feed forward : ~ 0[0.10 %] Velocity loop feed forward : 500 [0.10 %]
Inertia ratio 1 100 [%)] Inertia ratio 1 100 [%)] Inertia ratio 1 100 [%]

Procedures

Start adjustment

Adjust by
using fit gain
function?

* 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.

Automatic
adjustment ? No

Yes \ 4
Release of
o auto-adjusting
eacy tor function
command
Fit gain function * input ?

Yes Operation by using

the trial run function

Real time

auto-gain tuning

Action 0.K.2 >0 .
ves Action OK. 7> v
Yes Manual gain tuning
Release of
auto-adjusting
function Action O.K.7 >
< P Yes
! A\
[ Witing to EEPROM | (Consult to authorized deaIeD

y

(Finish adjustment)

For safety operation, first adjust the gain by referring to P.6-42 Setup of Gain Pre-adjustment
Protection.
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Outline

I 1. Gain Adjustment

torque filter can be set.

q q Pages
Function Explanation to "efor
. . . Estimates the load inertia of the machine in real time, and automati-
Real-time auto-gain tuning ) . : . P.5-4
cally sets up the optimum gain corresponding to this result.
In the two-degree-of-freedom control mode, command response and
© Two-degree-of-freedom . . o )
o ?:> servo rigidity can be independently set with improved responsiveness. | P.5-10
= S | control mode . L .
@ g This mode has enhanced position and speed control functions.
(.3D 2 Reduces the resonance vibration point by automatically setting up the
20 notch filter coefficient which removes the resonance component from
Adaptive filter the torque command while estimating the resonance frequency from P.5-28
the vibrating component which appears in the motor speed in actual
operating condition.
Execute the manual adjustment or fine-tuning when real-time auto-
Manual gain tuning (basic) gain tunln.g.cannot be activated due to th'e I|m|tat|9n of operation or P 5-31
load condition, or when you want to obtain an optimum response and
stability under these conditions.
Adjustment in position control mode P.5-32
Basic procedure Adjustment in velocity control mode P.5-35
Adjustment in torque control mode P.5-35
You can expect to reduce vibration at stopping and settling time and
Gain switching function to improve command compliance by switching the gains by internal P.5-36
data or external signals.
Suppression of machine When the machine stiffness is low, vibration or noise may be gener-
PP ated due to the distorted axis, hence you cannot set the higher gain. P.5-39
resonance . ) )
You can suppress the resonance with two kinds of filter.
. . You can obtain the higher performance while you are not satisfied
Manual gain tuning . ; : . . )
(application) with the performance obtained with the basic adjustment, using the
§ pp following application functions. P.5-43
> .
c ) Damping control
2 Damping control —
g__ Model-type damping filter P.5-45
é Velocity feed forward function improves responsiveness during
cBD Feed forward function position control.Torque feed forward improves the response of velocity | P.5-49
=1 control system.
- Function which obtains both reducing motor speed variation and
Load variation . . . ; : .
. . improving stability by changing estimated disturbance torque and load | P.5-51
suppression function .
fluctuation.
3rd gain switchin By using this function in addition to the normal gain switching function,
func?ion 9 the gain can be changed at the moment of stop to further shorten the P.5-54
positioning time.
Friction torque Offset load compensation and dynamic friction compensation are P 556
compensation used to reduce effects of mechanical friction. ’
Qudrant projecttion Control configuration can be switched to suppress quadrant projection P 558
suppression function occurring during arc interpolation of 2 or more axes. ’
In the two-degree-of-freedom control mode, command response and
Two-degree-of-freedom o . o .
servo rigidity can be independently set with improved responsiveness. | P.5-60
control mode . o .
This mode has enhanced position and speed control functions.
Two-stage torque filter In addition to 1st and 2nd torque filters (Pr1.04 and Pr1.09), another P 5-63

- 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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Adjustment

2. Real-Time Auto-Gain Tuning

Basic

The system estimates the load characteristics in real time, and automatically performs
basic gain setting and friction compensation by referring to stiffness parameter.

command

Position/

Velocity

Basic gain automatic
setting

y

Adaptive
process /‘

Friction torque

compensation/‘ Torque

command Motor

current

Position/ Torque

Notch
filter

0

current
control

|

command
Generation

Velocity
control

Motor

>

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

Specific real-time auto-tuning mode is selected according to the currently
active control mode. For details, refer to the description of Pr0.02 Real-
time auto-tuning setup.

Others

* Should be in servo-on condition
* Parameters except control parameters such as torque limit settings are
correctly set, assuring that the motor can run smoothly.

Caution

*After the power is turned on, estimate value following may become quicker regardless
of Pr6.31 “Real-time auto tuning estimation speed” until operation data effective for the
estimation of load characteristics is sufficiently accumulated.

*When real-time auto-gain tuning is effective, an estimate value may become abnormal
due to disturbance. If you want to obtain stable operation from when the power is turned
on, it is recommended to disable the real-time auto-gain tuning.

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 pattern,

or start manual gain tuning (refer to P.5-31).

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].
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I 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.

Setup Real-time auto-aain tunin *1 Velocity and torque controls are the
value ! uto-gain tuning same as in the standard mode.
0 Invalid *2 Torque control is the same as in the
1 Standard standard mode.
*3  Velocit i i
e y control is the same as in the
2 Positioning . . .
- — vertical axis mode. Torque control is
3 Vertical axis the same as in the standard mode.
4 Friction compensation ™ *4  Certain function(s) is not available
5 Load characteristic measurement in a specific control mode. Refer to
6 Customize ™ description in Pr6.32.

¥

Control parameter is automatically set according to Pr0.03 Real-time auto-tuning stiff-
ness setup. For details, refer to 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
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 -z *P.3-39... “Details of Parameter”
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I 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 - : :
tuning inertia ratio update is enabled.

Torque command Update this parameter when the vertical axis mode
6 |07 L . L .
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 |og Negative direction torque | Update this parameter when the friction

compensation value compensation mode for real time auto-tuning is valid.

e 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 | 1st time 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 | 1st filter 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.3-42 “Pr0.04”  +P.3-47 ~ “Pr1.00~"  +P.3-91 “Pr6.07 ~”
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I 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 aintained.

Sets to 10 to enable the gain switching.

1 | 15 | Mode of position control switching Sets to 0 to disable the gain switching

16 | Delay time of position control switching

— — Sets to 50 if the current setting is not aintained.
17 | Level of position control switching

18 | Hysteresis at position control switching

— : — Sets to 33 if the current setting is not aintained. —
19 | Position gain switching time

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

— Sets to 0 if the current setting is not aintained.
24 | Mode of torque control switching

25 | Delay time of torque control switching

26 | Level of torque control switching

[T Q) [T G (RN U (NG S O (O O SO O [ O O 'Y

27 | Hysteresis at torque control switching

@ Parameters which are set in response to load variation suppression function

The following settings and parameters are set automatic for enable/disable state of Pr 6.10
“Function expansion setup” load variation suppression function automatic adjustment.

Class| No. Title Function
When set to Pr6.10 bit14=1in case of stiffness —
6 | 10 Function expansion setting is enabled.load fluctuation suppression
setup funtion will become enabled(bit1=1).

When set to Pr6.10 bit14=0,it is disabled(bit1=0).

Load fluctuation When set to Pr6.10 bit4=1 in case of stiffness
6 | 23 compensation qain setting is enabled,sets to 90%. When set to
P 9 Pr6.10 bit14=0,set to 0%.

. When set to Pr6.10 bit14=1 in case of stiffness

Load fluctuation . -
6 | 24 compensating filter setting is enabled.updates to match rigidity. —
P o When set to Pr6.10 bit14=0,value is held.

When set to Pr6.10 bit14=1 in case of stiffness
6 | 73 | load estimation filter setting is enabled.ses to 0.13 ms.When set to
Pr6.10 bit14=0,set to 0 ms.

Torque compensating
frequency 1

Torque compensating Regardless value of the Pr6.10 bit14,sets to 0. L
frequency 2 —
When set to Pr6.10 bit14=1 in case of stiffness
6 76 | Load estimate numbers setting is enabled,sets to 4.

When set to Pr6.10 bit14=0,set to 0.

Regardless value of the Pr6.10 bit14,sets to 0.

Related page -<%| <P.3-49 ~ “Pr1.14 ~" *P.3-92 ~ “Pr6.10 ~"
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l 2. Real-Time Auto-Gain Tuning

Basic

(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.

4) Disabale load variation suppression function. (bit1=0 after Pr 6.10 bit14=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 (1) -3) 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.
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2. Real-Time Auto-Gain Tuning
Basic
Basic Gain Parameter Setup Table
load variation
1st gain 2nd gain suppression —
function
Pr1.00 Pr1.01 Pr1.02 Pr1.04 Pr1.05 Pr1.06 | Pr1.07 2 Pr1.09 Pr6.24
Stiffness Time Time Time Time
Gain of | Gain of | constant constant Gain of | Gain of | constant constant Load fiuctuation
position | velocity | of velocity position | velocity |of velocity compensation
of torque of torque )
loop loop loop filter loop loop loop filter filter
[0.1/s] | [0.1 HZ] |integration [0.1/s] | [0.1 HZ] |integration [0.01 ms]
[0.1 ms] [0.01 ms] [0.1 ms] [0.01 ms]
0 20 15 3700 1500 25 15 10000 1500 2500 L
1 25 20 2800 1100 30 20 10000 1100 2500
2 30 25 2200 900 40 25 10000 900 2500
3 40 30 1900 800 45 30 10000 800 2500
4 45 35 1600 600 55 35 10000 600 2500
5 55 45 1200 500 70 45 10000 500 2500
6 75 60 900 400 95 60 10000 400 2500
7 95 75 700 300 120 75 10000 300 2120
8 115 90 600 300 140 90 10000 300 1770 L
9 140 110 500 200 175 110 10000 200 1450
10 175 140 400 200 220 140 10000 200 1140
117 320 180 310 126 380 180 10000 126 880
12 390 220 250 103 460 220 10000 103 720
13" 480 270 210 84 570 270 10000 84 590
14 630 350 160 65 730 350 10000 65 450
15 720 400 140 57 840 400 10000 57 400
16 900 500 120 45 1050 500 10000 45 320 L
17 1080 600 110 38 1260 600 10000 38 270
18 1350 750 90 30 1570 750 10000 30 210
19 1620 900 80 25 1880 900 10000 25 180
20 2060 1150 70 20 2410 1150 10000 20 140
21 2510 1400 60 16 2930 1400 10000 16 110
22 3050 1700 50 13 3560 1700 10000 13 90
23 3770 2100 40 11 4400 2100 10000 11 80
24 4490 2500 40 9 5240 2500 10000 9 60
25 5000 2800 35 8 5900 2800 10000 8 60
26 5600 3100 30 7 6500 3100 10000 7 50
27 6100 3400 30 7 7100 3400 10000 7 50
28 6600 3700 25 6 7700 3700 10000 6 40
29 7200 4000 25 6 8400 4000 10000 6 40
30 8100 4500 20 5 9400 4500 10000 5 40
31 9000 5000 20 5 10500 5000 10000 5 40

*1 Default stiffness setting: 13 for frames A, B and C, 11 for frames D, E, F. —
*2 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 parameter, refer to P.3-39... “Details of Parameter”.
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2. Real-Time Auto-Gain Tuning
Adjustment Two-degree-of-freedom Control Mode - Standard Type

The Two-degree-of-freedom control mode has two types: standard type and synchronization type.

Standard type : This is a standard mode. Use this mode normally.

Synchronization type : Use this mode for locus control of multiple axes of an articulated robot, etc.
This item is an auto tuning function exclusive for the standard type.

Load characteristic of a machine is estimated on a real-time basis, and using the results, ba-
sic gain settings and friction compensation are automatically specified in accordance of hard-
ness parameters.

Applicable Range

Real-time auto-tuning condition

Position Control, Velocity control or Full-closed control

trol Mod
Control Mode Pr6.47 bit0=1 and bit3=0: Two-degree-of-freedom control mode Standard type.

*Should be in servo-on condition.

*Input signals such as command input disable signals, and parameters
except control parameters such as torque limit settings are correctly set,
assuring that the motor can run smoothly.

Others

Caution

- After the power is turned on, estimate value following may become quicker regardless
of Pr6.31 “Real-time auto tuning estimation speed” until operation data effective for the
estimation of load characteristics is sufficiently accumulated.

+ When real-time auto-gain tuning is effective, an estimate value may become abnormal
due to disturbance. If you want to obtain stable operation from when the power is
turned on, it is recommended to disable the real-time auto-gain tuning

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.5-35 and subsequent).

Conditions which obstruct real-time auto-gain tuning

*The load mass is too small or large with reference to the rotor mass (smaller
than three times or 20 times or larger).

colr-izai't?on *The load mass varies.
*The mechanical stiffness is extremely low.
*Any non-linear characteristic exists such as backlash.
*Continuous use at a low speed of less than 100 [mm/s]
*The acceleration is low at 2000 [mm/s] per 1 [s].
Action *A speed at 100 [mm/s] or higher or a acceleration/deceleration of 2000
pattern [mm/s] per 1 [s] does not continue for 50 [ms] or longer.

*The acceleration/deceleration torque is small with reference to the uneven
load/ viscous friction torque.

5-10 Rev.2.00



I 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Standard Type

How to Operate

When Pr 0.02 “Real-time auto-gain tuning setup” is set to a value other than 0, control
parameter is automatically set according to Pr0.03 “Selection of machine stiffness at
real-time auto-gain tuning” or Pr6.10 “Function expansion setup” bit14, the control
parameters are automatically set .

When the servo is ON, enter operation command after about 100ms. When the load
characteristic is correctly estimated, Pr 0.04 “Inertia ratio” is updated. With certain mode
settings, Pr 6.07 “Torque command addition value”, Pr 6.08 “Positive direction
compensation value”, Pr6.09 “Negative direction torque compensation value”, and Pr6.50
“Viscous friction compensation gain” will be changed.

When value of Pr0.03 “Selection of machine stiffness at real-time auto-gain tuning” is
increased,

the motor responsiveness will be improved. Determine the most appropriate stiffness in
relation to the positioning setup time and vibration condition.

* While the auto-tuning is valid, parameters that are to be automatically adjusted cannot be

changed.

Related page -3 o P.3-39... “Details of Parameter”
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I 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Standard Type

Parameters Set/Changed by Real-time Auto-gain Tuning

@ Configure the real-time auto tuning operation by setting the following parameters.
Class| No. Title Function

Specifies the operation mode of real-time auto tuning.

Setting Mode Description
The real-time auto tuning

0 Invalid —unction is disabled.
The mode for the optimum
Standard stability.No uneven load or
1 friction compensation takes
response mode place and no gain switching
is used.

The mode for the optimum
High response positioniljg. Used. for a ball

2 screw-driven device,etc.
mode 1 with no uneven load and little
friction, as in a horizontal axis.
In addition to the high

responce mode 1,compensation
High response |against biased load and

3 mode 2 application of 3rd gain are
made to reduce variations in
settling time of positioning.

o | o2 | Real-time auto-gain , In addition to the high
tuning setup High response |responce mode 2, settling

4 mode 3 time of positioning is

*1 reduced for a load where
frictions are high.
Basic gain settings and
friction compensation
Load settings are not changed
. and load characteristic

5 characteristic L .

estimation only is made.
measurement | Thjs is used in combination

with set-up support

software(PANATERM).

Use this mode to fine-adjust

6 Fit-gain mode [the stiffness setting after fit-
gain has been completed.

*1: In velocity control, it is the same as high response mode
2.In addition, Parameters of Pr6.08 “Positive direction
torque compensation value”, Pr6.09 “Negative direction
torque compensation value” and Pr6.50 “Viscous friction
compensation gain” are updated, but not reflected in the
operation.
Selection of Specifies the response for enabled real-time auto tuning.
o | o3 machine stiffness at | A larger setting increases the speed response and servo

real-time auto-gain stiffness but invites more vibration. Gradually increase the
tuning setting while monitoring the operation.

* While the auto-tuning is valid, parameters that are to be automatically adjusted cannot be
changed.

Related page - « P.3-39... “Details of Parameter”
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I 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Standard Type

Parameters Set/Changed by Real-time Auto-gain Tuning

Rev.2.00

Class

No.

Title

Function

10

Function expansion
setup

The automatic adjustment of load change inhibit function is
enabled with bit14=1.

31

Real time auto
tuning estimation
speed

Specifies the load characteristics estimation speed for
enabled real-time auto tuning. A larger setting allows
faster follow-up to the variation in the load characteristics
but also increases estimation fluctuation due to
disturbance. The result of estimation is stored in the
EEPROM every 30 minutes.

Setting Mode Description
Terminates estimation of load
characteristic.

Responded against change of
1 Little change |load characteristic on the
order of minutes.

Responded against change of
2 Gradual change |load characteristic on the
order of seconds.

3 Appropriate estimation is
Steep change [made against change of load
characteristic.

* If oscillation automatic detection is made valid from set-up
support software (PANATERM), this setting is ignored and
operation is based on settings of setting value 3.

0 No change

*

32

Real time auto
tuning custom setup

Not available in two-degrees-of-freedom control mode.
Always set to 0.
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I 2. Real-Time Auto-Gain Tuning

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 auto-tuning

0 | 04 | Inertia ratio is enabled (Pr0.02 = 1 to 4).

6 07 Torque command Updates this parameter when the real-time auto-tuning
additional value is in the quick response mode 2, 3 (Pr0.02 = 3, 4).
Positive direction torque

6 | 08 )
compensation value

6 09 Negative direction torque | Updates this parameter when the real-time auto-tuning
compensation value is in the quick response mode 3 (Pr0.02 = 4).

6 50 Viscous frptlon .
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.Dtails refer to basic gain

parameter setup table.

Class| No. Title Function

1 00 | 1st gain of position loop

1 01 | 1st gain of velocity loop

1 02 | 1sttime constant of velocity loop integration When real-time auto-tuning is valid (Pr0.02 =

1 | 04 | 1sttime constant of torque filter 1 to 4,6), updates the setup value according to
1 | 05 | 2nd gain of position loop the stiffness.

1 06 | 2nd gain of velocity loop gifzr to P.5-10 Basic gain parameter setup

2nd time constant of velocity

1 07 : .
loop integration

1 09 | 2nd time constant of torque filter

When real-time auto tuning is valid
(Pr0.02=1 to 4), updates the parameter
based on the setup value.

* In velocity control, 1st filter is fixed.

2 | 22 | Command smoothing filter

When real-time auto tuning is valid
(Pr0.02=1 to 4,6), updates the parameter
based on the setup value.

* In velocity control, 1st filter is fixed.

6 | 48 | Adjust filter

@ 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 %)

Related page -=:] ¢ P.3-39 to P.3-123... “Details of Parameter”
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I 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Standard Type

Class| No. Title Setting
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 | command response/Adjust filter attenuation term 15

@ Parameters which are set in respons to gain switching setup

The real-time automatic tuning sets the following parameters depending on Pr0.02
“Real-time auto-gain tuning setup”.

Class| No. Title Function
: Sets to 1 if real-time auto-tuning is valid
1 14 | 2nd gain setup (Pr0.02 = 1 to 4).
- Sets to 0 when in standard response mode
Mode of position control ) . )
1 15 switchin (Pr0.02 = 1); when in quick response mode 1
9 to 3 (Pr0.02 = 2 to 4).
1 16 Delay time of position control Sets to 10 if real-time auto-tuning is valid
switching (Pr0.02 = 1 to 4).
1 17 Level of position control
switching Sets to 0 if real-time auto-tuning is valid (Pr0.02
Hysteresis at position control =110 4).
1 18 o
switching
- . e Sets to 10 if real-time auto-tuning is valid
1 19 | Position gain switching time (Pr0.02 = 1 to 4).
1 20 Mode of velocity control
switching Sets to 0 if real-time auto-tuning is valid (Pr0.02
Delay time of velocity control =1to4).
1 21 Lo
switching
1 20 Level of velocity control Sets to 10 if real-time auto-tuning is valid
switching (Pr0.02 = 1 to 4).
Hysteresis at velocity control . . L .
1 123 o Sets to 0 if real-time auto-tuning is valid (Pr0.02
switching 110 4)
=1to4).
1 24 | Mode of torque control switching
1 o5 Delay time of torque control Sets to 10 if real-time auto-tuning is valid
switching (Pr0.02 =1 to 4).
1 | 26 | Level of torque control switching| Sets to 0 if real-time auto-tuning is valid (Pr0.02
1 | 27 | Hysteresis at torque control switching| = 110 4).
Sets to 0 (invalid) when in standard response
mode or high speed response mode 1 (Pr0.02
6 | 05 | Position 3rd gain valid time =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).
When in standard mode or high speed
- . response mode 1, (Pr0.02 = 1, 2), sets to 100
6 06 | Position 3rd gain scale factor (100 %). When in high speed response mode 2
or 3, (Pr0.02 = 3, 4), sets to 200 (200 %).

Related page --%| e P.3-39 to P.3-123... “Details of Parameter™
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I 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Standard Type

@ Parameters which are set in response to load variation suppression function

When Pr0.02 “Real-time auto-gain tuning setup” = 1 to 4 or 6,the following settings and
parameters are set automatic for enable/disable state of Pr 6.10 “Function expansion
setup” load variation suppression function automatic adjustment.

Class| No. Title Function

Functi i . When set to Pr 6.10 bit14=1, load variation suppression
6 10 sztrt]i(; lon extension function will become enabled (bit1 = 1).
9 When set to Pr 6.10 bit14=0,it is disabled(bit1 = 0).

Load variation When set to Pr 6.10 bit14=1 in case of stiffness
6 23 compensation aain setting is enabled, sets to 90 %.
P 9 When set to Pr 6.10 bit14=0, set to 0 %.

Load variation When set to Pr 6.10 bit14=1 in case of stiffness
6 | 24 compensation filter setting is enabled, updates to match rigidity.
P When set to Pr 6.10 bit14=0, value is held.

When set to Pr 6.10 bit14=1 in case of stiffness
6 73 | Load estimation filter setting is enabled, sets to 0.13 ms.
When set to Pr 6.10 bit14=0, set to 0 ms.

Torque compensation

Regardless value of the Pr 6.10 bit 14, sets to 0.
frequency 1

Torque compensation

Regardless value of the Pr 6.10 bit 14, sets to 0.
frequency 2

When set to Pr 6.10 bit14=1 in case of stiffness
6 76 | Load estimation numbers | setting is enabled, sets to 4.
When set to Pr 6.10 bit14=0, set to O.
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I 2. Real-Time Auto-Gain Tuning

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.

4) Disabale load variation suppression function. (bit1=0 after Pr 6.10 bit14=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) The results of real-time automatic gain tuning, such as Pr0.04 “Inertia ratio”, Pr6.07
“Torque command additional value”, Pr6.08 “Positive direction torque compensation
value”, Pr6.09 “Negative direction torque compensation value”, and Pr6.50 “Viscous
friction compensation gain” are written in EEPROM in every 30 minutes. Upon re
starting of power, auto tuning is performed using the data for 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.
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

Two-degree-of-freedom Control Mode — Standard Type

Basic Gain Parameter Setup Table

) ) Adjustment load varia?ion
1st gain/2nd gain Command response filter suppression
function
Prios | Prioe | Prior | prios Pr2.22 Pro4" | Pré2d
Stiffness Time
- n Velocit constant [0.1 ms . Load fiuctuation
[0.1/s] integration) 10.01 ms] | response | "€SPOnSe [0.1 ms] Al
[0.1 Hz] [0.1 ms] mode mode [0.01 ms]
1to3
0 20 15 3700 1500 1919 764 155 2500
1 25 20 2800 1100 1487 595 115 2500
2 30 25 2200 900 1214 486 94 2500
3 40 30 1900 800 960 384 84 2500
4 45 35 1600 600 838 335 64 2500
5 55 45 1200 500 668 267 54 2500
6 75 60 900 400 496 198 44 2500
7 95 75 700 300 394 158 34 2120
8 115 90 600 300 327 131 34 1770
9 140 110 500 200 268 107 24 1450
10 175 140 400 200 212 85 23 1140
11 320 180 310 126 139 55 16 880
12 390 220 250 103 113 45 13 720
13 480 270 210 84 92 37 11 590
14 630 350 160 65 71 28 9 450
15 720 400 140 57 62 25 8 400
16 900 500 120 45 50 20 7 320
17 1080 600 110 38 41 17 6 270
18 1350 750 90 30 33 13 5 210
19 1620 900 80 25 28 11 5 180
20 2060 1150 70 20 22 9 4 140
21 2510 1400 60 16 18 7 4 110
22 3050 1700 50 13 15 6 3 90
23 3770 2100 40 11 12 5 3 80
24 4490 2500 40 9 10 4 3 60
25 5000 2800 35 8 9 4 2 60
26 5600 3100 30 7 8 3 2 50
27 6100 3400 30 7 7 3 2 50
28 6600 3700 25 6 7 3 2 40
29 7200 4000 25 6 6 2 2 40
30 8100 4500 20 5 6 2 2 40
31 9000 5000 20 5 5 2 2 40

*1 The value of Pr6.48 Adjustment filter has additional value 1 for B to F frames.

¢ P.3-39 to P.3-123... “Details of Parameter”
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Adjustment Two-degree-of-freedom Control Mode - Synchronous Type

2. Real-Time Auto-Gain Tuning

The Two-degree-of-freedom control mode has two types: standard type and synchronization
type.

Standard type : This is a standard mode. Use this mode normally.

Synchronization type: Use this mode for locus control of multiple axes of an articulated robot, etc.
This item is an auto tuning function exclusive for the synchronization type.

Load characteristic of a machine is estimated on a real-time basis, and using the results, ba-
sic gain settings and load fluctuation compensation are automatically specified in accordance
of hardness parameters.

Applicable Range

Conditions for real-time auto tuning

Position Control
Control Mode | Pr6.47 bit0=1 and bit3=1: Two-degree-of-freedom control mode
Synchronization type

*Should be in servo-on condition.

*Input signals such as command input disable signals, and parameters except
control parameters such as torque limit settings are correctly set, assuring
that the motor can run smoothly.

Others

Caution

Rev.2.00

*After the power is turned on, estimate value following may become quicker regardless
of Pr6.31 “Real-time auto tuning estimation speed” until operation data effective for the
estimation of load characteristics is sufficiently accumulated.

*When real-time auto-gain tuning is effective, an estimate value may become abnormal
due to disturbance. If you want to obtain stable operation from when the power is turned
on, it is recommended to disable the real-time auto-gain tuning.

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.5-35 and subsequent).

Conditions which obstruct real-time auto-gain tuning

*The load mass is too small or large with reference to the rotor mass (smaller
than three times or 20 times or larger).

colr-:zi;iit(ilon *The load mass varies.
*The mechanical stiffness is extremely low.
*Any non-linear characteristic exists such as backlash.
*Continuous use at a low speed of less than 100 [mm/s]
*The acceleration is low at 2000 [mm/s] per 1 [s].
Action *A speed at 100 [mm/s] or higher or a acceleration/deceleration of 2000
pattern [mm/s] per 1 [s] does not continue for 50 [ms] or longer.

*The acceleration/deceleration torque is small with reference to the uneven
load/ viscous friction torque.
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2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Synchronous Type

How to Operate

5-20

When Pr0.02 “Real-time auto-gain tuning setup” is set to a value other than 0, control parameter
is automatically set according to Pr0.03 “Selection of machine stiffness at real-time auto-gain
tuning” or Pr6.10 “Function expansion setup” bit14, the control parameters are automatically
set.

Enter an operation command when about 100 ms has elapsed after the servo was turned ON.
When the load characteristic is correctly estimated, Pr0.04 “Inertia ratio” is updated. With certain
mode settings, Pr6.07 “Torque command additional value”, Pr6.08 “Positive direction torque
compensation value”, Pr6.09 “Negative direction torque compensation value”, and Pr6.50
“Viscous friction compensation gain” will also be changed.

When the value of Pr0.03 “Selection of machine stiffness at real-time auto-gain tuning” is in
creased, the motor responsiveness will be improved. Determine the most appropriate stiffness in
relation to the positioning setup time and vibration condition.
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I 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Synchronous Type

Parameters Controlling Operation of Real-time Auto Tuning

@ Configure the real-time auto tuning operation by setting the following parameters.
Class| No. Title Function

Specifies the operation mode of real-time auto tuning.

Setting Mode Description
. The real-time auto tuning

0 Invalid s inction is disabled.
Mode for synchronization
control.Offset load compensation
and friction compensation are not
1 Synchronization |performed. The command filter —
will be maintained. Use this
mode first. If there is any
problem, use the other mode.
In addition to the synchronization
Synchronous |mode, dynamic friction/viscous
2 friction friction compensation is applied.
compensation |Use this mode for a load with
large friction.
Inertia ratio estimation, offset L
load compensation, and friction
compensation are not performed,
and only the gain filter setup
corresponding to the stiffness
table is updated.
For a load with large inertia
variations, estimate the inertia in
the synchronization mode, etc.,
and then use this mode.
In the gain filter setup, only the

Real-time auto-gain
tuning setup
3 Stiffness setup

Load inertia ratio and dynamic
4 characteristic |friction/viscous friction
update compensation are applied among

load characteristics.
Basic gain settings and friction
compensation settings are not

Load L
. .. |changed and load characteristic
5 characteristic| . 2. . .
estimation only is made. This is
measurement

used in combination with set-up
support software (PANATERM).
Load change |Use this mode to make robust
support mode |adjustments in load change.

6

Specifies the response for enabled real-time auto tuning.
Selection of machine | A larger setting increases the speed response and servo
0 03 | stiffness at real-time | stiffness but invites more vibration.

auto-gain tuning Gradually increase the setting while monitoring the
operation. L

Function expansion The automatic adjustment of load change inhibit function is
setup enabled with bit14=1.
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2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Synchronous Type

Parameters Controlling Operation of Real-time Auto Tuning

5-22

Class

No.

Title

Function

31

Real time auto
tuning estimation
speed

Specifies the load characteristics estimation speed
for enabled real-time auto tuning. A larger setting
allows faster follow-up to the variation in the load
characteristics but also increases estimation fluctuation
due to disturbance. The result of estimation is stored in
the EEPROM every 30 minutes.

Setting Mode Description
Terminates estimation of load
characteristic.

Responded against change of
1 Little change |load characteristic on the order
of minutes.

Responded against change of
2 Gradual change (load characteristic on the order
of seconds.

Appropriate estimation is
Steep change |made against change of load
characteristic.

* If oscillation automatic detection is made valid from
set-up support software (PANATERM), this setting is
ignored and operation is based on settings of setting
value 3.

0 No change

*

32

Real time auto
tuning custom setup

Not available in two-degrees-of-freedom control mode.
Always set to 0.
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I 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Synchronous Type

Parameters Changed by Real-time Auto-tuning

@ Parameters which are updated

Rev.2.00

The real-time auto-tuning function updates the following parameters according to Pr0.02

“Real-time auto-gain tuning setup” by using the load characteristic estimate value.

Class| No. Title Function
In the synchronous mode (Pr0.02 = 1), synchronous
0 | 04 | Inertia ratio friction compensation mode (Pr0.02 = 2) and load
characteristic update mode (Pr0.02 = 4), this parameter
will be updated.
Positive direction
6 08 | torque compensation
value o ]
. — In the synchronous friction compensation mode (Pr0.02
Negative direction -
. = 2) and load characteristic update mode (Pr0.02 = 4),
6 09 | torque compensation . .
this parameter will be updated.
value
6 | 50 Vlscou§ frlctlgn com-
pensation 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 “Selection of machine stiffness at real-time auto-gain tuning”.

Class| No. Title Function
1 00 | 1st gain of position loop
1 01 | 1st gain of velocity loop
1 02 1st time con§tant of velocity
loop integration In the case of the synchronization mode,
1 | 04 | 1sttime constant of torque filter | gynchronous friction compensation mode,
1 | 05 | 2nd gain of position loop stiffness setup mode, or load change
1 | 06 | 2nd gain of velocity loop support mode (Pr0.02=1 to 3, 6), updates
1 | o7 2nd t'ime constant of velocity the parameter based on the setup value.
loop integration
1 09 | 2nd time constant of torque filter
6 | 48 | Adjust filter
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2. Real-Time Auto-Gain Tuning
Two-degree-of-freedom Control Mode — Synchronous Type

@ 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.

5-24

Class| No. Title Function
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 bitd=1
6 49 | Adjust/Torque command attenuation term Ten digits .Set as 1 apd ones digit
is kept as is.

*1 If noise generates, change the setting to appropriate value (e.g. 3 ms = setup value: 30).

@ 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
Sets to 1 if the case of the synchronization mode,
1 14 | 2nd gain setup synchronous friction compensation mode, stiffness setup
mode, or load change support mode (Pr0.02=1 to 3, 6).
Sets to 10 if the case of the synchronization mode,
1 15 | Mode of position control switching | synchronous friction compensation mode, stiffness setup
mode, or load change support mode (Pr0.02=1 to 3, 6).
. o Sets to 0 if the case of the synchronization mode,
Delay time of position control - ; .
1 16 switchin synchronous friction compensation mode, stiffness setup
9 mode, or load change support mode (Pr0.02=1 to 3, 6).
1 17 | Level of position control switching | Sets to 0 if the case of the synchronization mode,
Hysteresis at position control| Synchronous friction compensation mode, stiffness setup
1 18 switching mode, or load change support mode (Pr0.02=1 to 3, 6).
Sets to 10 if the case of the synchronization mode,
1 19 | Position gain switching time | synchronous friction compensation mode, stiffness setup
mode, or load change support mode (Pr0.02=1 to 3, 6).
1 20 | Mode of velocity control switching
1 o1 Delay time of velocity control
switching
1 22 | Level of velocity control switching
Hysteresis at velocity control ) o
1 23 switching Sets to 0 if the case of the synchronization mode,
— synchronous friction compensation mode, stiffness setup
1 24 | Mode of torque control switching mode, or load change support mode (Pr0.02=1 to 3, 6).
1 o5 Delay time of torque control
switching
1 26 | Level of torque control switching
1 o7 Hysteresis at torque control
switching
6 | 05 | Position 3rd gain valid time | When the real-time auto-tuning remains valid
6 06 Position 3rd gain scale factor (Pr002 =1to 4,6), uses the current setup value.
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I 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Synchronous Type

@ Parameters which are automatic set by Load variation suppression function
In case Pr 0.02 “Real-time auto-gain tuning setup” = 1 to 4, the following settings and
parameters are set automatic for enable/disable state of Pr 6.10 “Function expansion
setup” load variation suppression function automatic adjustment.

Class| No. Title Function
Function extension When set to Pr 6.10 bit0O=1, load variation
6 10 setu suppression function will become enabled (bit1 = 1).
P When set to Pr 6.10 bit14=0,it is disabled(bit1 = 0).
6 23 Load change When set to Pr 6.10 bit14=1, sets to 90 %.
compensation gain When set to Pr 6.10 bit14=0, set to 0 %
When set to Pr 6.10 bit14=1, updates to match

Load change

6 |24 compensation filter

rigidity.

When set to Pr 6.10 bit14=0, value is held.

When set to Pr6.10 bit14=1 in case of

6 | 73 | Load estimation filter stiffnesssetting is enabled.ses to 0.13 ms.When set
toPr6.10 bit14=0,set to 0 ms.

Torque compensation

Regardless value of the Pr6.10 bit14,sets to 0.
frequency 1

Torque compensation Regardless value of the Pr6.10 bit14,sets to 0. L
frequency 2 —

When set to Pr6.10 bit14=1 in case of
6 | 76 | Load estimation count stiffnesssetting is enabled,sets to 4.
When set to Pr6.10 bit14=0,set to 0.

In case Pr 0.02 “Real-time auto-gain tuning setup” = 6 (load fluctuation response mode),
the setting will be changed to the following.

Class| No. Title Function
6 10 Function extension Load fluctuation suppression function always become
setup enabled (bit1 = 1, bit2=1, bit14=1).
6 | 23 | Loadchange Sets to 100 %.

compensation gain

Load change

6 | 24 compensation filter Updates to match rigidity.

6 | 73 | Load estimation filter Sets t0 0.13 ms.

6 | 74 Torque compensation Updates to match rigidity. N
frequency 1

6 | 75 Torque compensation Updates to match rigidity.
frequency 2

6 | 76 | Load estimation count Sets to 4.
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l 2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Synchronous Type

(1)

)

®)

(4)

Immediately after the first servo-on upon start up; or after increasing Pr0.03 “Selection
of machine stiffness at real-time auto-gain tuning”, abnormal sound or oscillation may be
generated until the load characteristics estimation is stabilized. It is not an abnormality if
the load characteristic estimation is stabilized soon. If oscillation or abnormal sound lasts
or repeats for 3 or more reciprocating operations, however, take the following counter-
measures.
1) Lower the setting value of Pr0.03 “Selection of machine stiffness at real-time auto-gain
tuning”.
2) Set Pr0.02 “Real-time auto-gain tuning setup” to 0 to disable the real-time auto-tuning.
3) Set Pr 0.04 “Inertial ratio” to the calculational value of the equipment and set Pr6.07
“Torque command additional value”, Pr6.08 “Positive direction torque compensation
value”, Pr6.09 “Negative direction torque compensation value”, and Pr6.50 “Viscous
friction compensation gain” to 0.
4) Disabling the load variation suppression function. (Pr6.10 bit14 = 0 and it was after
bit1 = 0)
When abnormal noise and oscillation occurs, Pr0.04 “Inertia ratio”, Pr6.07 “Torque com-
mand additional value”, Pr6.08 “Positive direction torque compensation value”, Pr6.09
“Negative direction torque compensation value”, and Pr6.50 “Viscous friction compensa-
tion gain” might have changed to extreme values. Take the same measures as described
in step 3) above in these cases.
Among the results of real-time auto-gain tuning, Pr0.04 “Inertia ratio”, Pr6.07 “Torque
command additional value”, Pr6.08 “Positive direction torque compensation value”, Pr6.09
“Negative direction torque compensation value”, and Pr6.50 “Viscous friction compen-
sation gain” will be written to EEPROM every 30 minutes. When you turn on the power
again, auto-tuning will be executed using the latest data as initial values. If power is
turned off within 30 minutes after the end of the tuning process, the result of the real-time
auto-gain tuning is not saved.
The control gain is updated when the motor is stopped. Therefore, if the motor is not
stopped because gain is excessively low or commands are given continually in one direc-
tion, the change in the set value for Pr0.03 “Selection of machine stiffness at real-time
auto-gain tuning” may not be reflected. In this case, abnormal sound or oscillation may be
generated depending on the stiffness setting that is reflected after the motor stops.
After the stiffness setting is changed, be sure to stop the motor once and check that the
stiffness setting has been reflected before performing the next operation.

Invalidation of Real-Time Auto-Gain Tuning

5-26

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.

Rev.2.00



2. Real-Time Auto-Gain Tuning

Two-degree-of-freedom Control Mode — Synchronous Type

Basic Gain Parameter Setup Table

load variation

1st gain/2nd gain Adi;'"st:'?em suppression For load variation support mode (Pr0.02 = 6) only
function
e m :gg m g; E:}:gg :} gg Pr6.48" Pr6.24 m :gg Pr6.24 Pr6.74 Pr6.75
. Load Load
Poton Vel oy | Torqun | e | fuctiton pston) fucheien |omponcin comprsan
101181 {101 1z i“[tgﬂrﬁis‘]’" [0.01 ms]| [0.1 ms] filter | [01/s] | filter “’EB‘l';'f_l"z‘]” 'e[gcl';'f_l"z‘;z
[0.01 ms] [0.01 ms]

0 20 15 3700 1500 155 2500 15 1300 25 10

1 25 20 2800 1100 115 2500 20 990 34 10
2 30 25 2200 900 94 2500 25 800 42 12
3 40 30 1900 800 84 2500 30 660 51 15
4 45 35 1600 600 64 2500 35 570 59 17
5 55 45 1200 500 54 2500 45 440 76 22
6 75 60 900 400 44 2500 60 330 104 30
7 95 75 700 300 34 2120 75 270 129 37
8 115 90 600 300 34 1770 90 220 153 44
9 140 110 500 200 24 1450 110 180 184 53
10 175 140 400 200 23 1140 140 140 231 66
11 320 180 310 126 16 880 180 110 290 83
12 390 220 250 103 13 720 220 90 346 99
13 480 270 210 84 11 590 270 70 413 118
14 630 350 160 65 9 450 350 60 512 146
15 720 400 140 57 8 400 400 50 570 163
16 900 500 120 45 7 320 500 40 678 194
17 1080 | 600 110 38 6 270 600 40 678 194
18 1350 | 750 90 30 5 210 750 40 678 194
19 1620 | 900 80 25 5 180 900 40 678 194
20 2060 | 1150 70 20 4 140 1150 40 678 194
21 2510 | 1400 60 16 4 110 1400 40 678 194
22 3050 | 1700 50 13 3 90 1700 40 678 194
23 3770 | 2100 40 11 3 80 2100 40 678 194
24 4490 | 2500 40 9 3 60 2500 40 678 194
25 5000 | 2800 35 8 2 60 2800 40 678 194
26 5600 | 3100 30 7 2 50 3100 40 678 194
27 6100 | 3400 30 7 2 50 3400 40 678 194
28 6600 | 3700 25 6 2 40 3700 40 678 194
29 7200 | 4000 25 6 2 40 4000 40 678 194
30 8100 | 4500 20 5 2 40 4500 40 678 194
31 9000 | 5000 20 5 2 40 5000 40 678 194

*1 The value of Pr6.48 Adjustment filter has additional value 1 for B to F frames.
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3. Adaptive Filter

Adjustment

Adaptive Filter

This function estimates the resonance frequency from the vibrating component which
appears on the motor velocity, and removes the resonance component from the torque
command with adaptive filter, thus reduces the resonance vibration.

Position/Velocit Gain Filter T
osition/velocity auto-setu auto-adjustment orque
command “p/‘ ] f command Motort
7 »  Position/ | || Adaptive o current ||current Motor
Velocity control Filter control o
Action command under
actual condition L
T Resonance frequency
| L« I A R 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.

Caution

In the following condition, normal operation may not be expected - manually set the notch

filter to prevent resonance.

5-28

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 velocity variation with high harmonic component is generated due
Load :
to non-linear factors such as backlash.
cgzt':?:d * Acceleration/deceleration is rapid such as 30000[r/min] per 1[s].
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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.When changing mode,
set to O(Invalid) or 4(Clear) temporarily.

. Setup i
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
3rd and 4th notch filters will be updated based on adaptive
performance. —

[Resonance frequency measurement mode]

Adaptive filter 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] L
Two adaptive filters are enabled. Parameters related to
the 3rd and 4th notch filters will be updated based on the

5 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.

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
5000.

2 07 | 3rd notch frequency

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.
2 10 | 4th notch frequency In no resonance point is found, the frequency is set to ——

5000.

11 | 4th notch width selection
2 12 | 4th notch depth selection

Related page -3 e« P.3-54 ... “Details of Parameter”

¢ P.5-39 ... “Manual Gain Tuning(Basic) Suppression of Mechine Resonance”

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 reciprocating
operations, take the following countermeasures.

1) Write the parameters which have given the normal operation into EEPROM.

2) Lower the setting value of Pr0.03 “Selection of machine stiffness at real-time auto-gain
tuning”.

3) Invalidate the adaptive filter by setting Pr2.00 “Adaptive filter mode setup” to 0.

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 Pr 2.07 “3rd notch frequency” and Pr 2.10 “4th notch fre-
quency” to 5000 (disable), and then enable the adaptive filter again.

(® The 3rd filters (Pr 2.07 to Pr 2.09) and 4th notch filters (Pr 2.10 to Pr 2.12) are written to
EEPROM every 30minutes. Upon power up, these data are used as default values during
adaptive process.

Related page -=3:| ¢ P.3-39 ... “Details of Parameter”
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Adjustment Outline

4. Manual Gain Tuning (Basic)

On the MINAS A6N series have the auto tuning gain function, when the constraints of load
conditions such as auto gain tuning gain adjustment can not be performed, the best response
to the individual, or the load is that if you want to achieve stability and need to be readjusted.
In this case, the control mode is divided into every function of this manual gain tuning method
are described.

In the Prior Manual Adjustment

Which is installed in a personal computer, a communication USB (PANATERM) using wave-
form graphic function waveform observation and the analog voltage waveform to measure
and monitor function, can be quickly adjusted.

1. Analog monitor output
The actual motor speed, torque, speed, speed difference, an analog voltage pulse can be
measured by using an oscilloscope.
Set to type of output single and output voltage level by the setting of Pr4.16 ~ Pr4.21.

Front panel

Panasonic
88

- .
COM  LINK
07 00/

Analog monitor signal connector
(connector details refer to P2-63)

Oscilloscope

2. Waveform graphic function of “PANATERM”
For command of motor, the motion of motor(motor speed, torque command and the error
pulse) as the waveform on the display of the personal computer. Refer to P.7-9 “Outline of

Setup Support Software “PANATERM” " .

USB mini-B
Connection cable

!

*Note
connected to connectorX1

Personal computer

(SLITIE]  Setup surport software “PANATERM” download from our web site.
Related page -3:| °P.3-39..“Details of Parameter” +P.7-9 “Outline of Setup Surport Software “PANATERM” ”

Rev.2.00
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4. Manual Gain Tuning (Basic)
Adjustment Adjustment in Position Control Mode

position control of MINAS-A6N series as shown in P.3-12 position mode control block dia-
gram.

Here, in the case of not using the position control mode switching function to gain the basic
procedure to gain adjustment. The following procedure is adjusted.

@ Initial setup of the parameters

The following parameters return to factory setting value.

(unit is a unit recorded in P.3-17 ~ 21)

Panaterm No. Title of parameter value Panaterm No. Title of parameter value
(PrI) A~C type|D~H type (PrIC)
0.02 Setup of real time auto-gain tuning mode 0 2.00 Adaptive filter setup mode 0
0.04 Inertia ratio 100 2.01 1st notch frequency 5000
1.00 1st gain of position loop 480 320 2.02 1st notch width selection 2
1.01 1st gain of velocity loop 270 180 2.03 1st notch depth selection 0
1.02 1st gain of velocity loop 210 310 2.04 2nd notch frequency 5000
1.03 1st filter of velocity detection 0 2.05 2nd notch width selection 2
1.04 1st time constant of torque filter time 84 126 2.06 2nd notch depth selection 0
1.14 2nd gain setup 0 2.07 3st notch frequency 5000
2.08 3st notch width selection 2
2.09 3st notch depth selection 0
2.10 4st notch frequency 5000
2.1 4st notch width selection 2
212 4st notch depth selection 0

» Even if the factory setting value above table also happen vibration,please reduce 1st
velocity gain gain Pr1.01 and 1st position loop gain Pr1.00 to 50.

(@ Setup of inertia ratio

Please set to inertia ratio (Pr0.04) .

* When using the automatic gain adjustment function to determine the inertia ratio
(Pr0.04) ,use the original setting value of Pr0.04.

* Please input the calculater value when the inertia ratio is already known by the
calculation of the load etc.

(3 Check to motor action

Operating motor,please check to whether there is abnormal.

» Check to it by the above analog monitor and waveform graphic functions of “PANATERM”
etc.
« If there is no exception when stop (servo lock) and action,action by step @ .

@ Velocity loop gain adjustment

Please increase 1st velocity loop gain (Pr1.01) to 100 [0.1 Hz].

* Increase 1st position loop gain(Pr1.00) to she same value.
Please change parameter when motor stops.

« Check to whether there is abnormal,if there is no exception to continue step ® .
* When the vibration or oscillation occurs, if 1st velocity loop gain(Pr1.01) down to about
80 %,1st position loop gain (Pr1.00) reduces to the same value,continue step ® .
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4. Manual Gain Tuning (Basic)

Adjustment in Position Control Mode

(® Setup of torque filter time constant value

Please set to torque filter time constant(Pr1.04) as the following equation.

(Cutoff frequency of torque filter [Hz]) x4 = (Cutoff frequency of velocity loop[Hz])
If the action sound is loud,please increase by 10 [0.01 ms].

If you want to response as soon as possible,please each reduce by 10 [0.01 ms],
increase 1st velocity loop gain (Pr1.04) .

« cutoff frequency of torque filter can be calculated by the following formula.
cutoff frequency[Hz] = 1/(27xPr1.04[0.01 ms]x0.00001)
* When the inertia ratio(Pr0.04) is set correctly,the value of 1st velocity loop gain(Pr1.01) is
cutoff frequency [Hz].

(® Setup of 1st velocity detection filter

If you want to response as soon as possible,please reduce 1st velocity detection filter
(Pr1.03) ,increase 1st velocity loop gain (Pr1.01) .Please usually use 0.

(@ Setup of 1st position loop gain

Please set 1st positon loop gain (Pr1.00) to 1st velocity loop gain (Pr1.01) x1.5.

* When Motor action, check to positioning settling time by Analog monitor output and
waveform detection function of “PANATERM” ect, then make fine adjustment.

* If increase the value,the positioning settling time can be accelerated, but please be
careful that if the value is too large, the oscillation or vibration can occur. If the vibration
or oscillation occurs,please reduce 1st position loop gain(Pr1.00) to 80%.

* If want to shorten the positioning settling time,please continue step (8 .
Please change parameter when motor stops.

(® Setup of 1st velocity loop integration time constant

Please reduce integration time constant of 1st velocity loop (Pr1.02) from the following

initial value.
* Initial value :©  Pr1.02 [0.1 ms] = 1500000/(27xPr1.01[0.1 Hz])
* Descentrange : .....cccccccveeieiiiiiciiinnns Pr1.02 [0.1 ms] 2 300 100 one by one
300 > Pr1.02 [0.1 ms] 2 150......... 50 one by one
Pr1.02 0.1 ms] < 150 .....ccccccuvveen.. 10 one by one

« If reduce 1st velocity loop integration time constant, the deviation of positioning setting
can be close to 0 quickly, but it is possible that the time for the first time to reach the set-
ting width becomes slow.

In this case, using the gain switching function, can improve this phenomenonby setting
2nd velocity loop integration time constant (Pr.1A) to 1000 (invalid) .

« Want to further reduce the positioning settling time, please go back to step @ to adjust
1st velocity loop gain.

When if increase 1st velocity loop gain,the vibration or oscillation occurs, after set ©
notch filter, go back to step @ to adjust 1st velocity loop gain.

Related page -<%| e P.3-39 ... “Details of Parameter” ¢ P.3-12 ... “Block Diagram of Control Mode”

Rev.2.00

5-33




l 4. Manual Gain Tuning (Basic)

Adjustment in Position Control Mode

@ Setup of notch filter

Please determine the vibration frequency of torque command by analog monitor output

wavegraphic function or FFT of “PANATERM”.

* Please refer to P.5-25 for the measurement of frequency characteristics of “PANATERM”.

» For the measured vibration frequency, please carry out countermeasure of (A) ~ (C).

« After carring out countermeasure, because even if increase 1st velocity loop gain(Pr1.01)
the oscillation or vibration will converge,so please go to back step @ to check again.
Compared to before and after, continue to adjust by increase the value of 1st velocity
loop gain.

(A) The vibration frequency is above 1.5 kHz

Please increase 1st torque filter time constant (Pr1.04) .

« Take the formuka recorded in ® as target, Until the allowable vibration value is
increased.

* If 1st torque filter time constant (Pr1.04) is set too large, low frequency vibration
may exacerbate. At this poin please reduce 1st velocity loop gain (Pr1.01) .

(B) The vibration frequency is 600 Hz ~ 1500 Hz

Please set vibration frequency in 1st notch frequency(Pr2.01).

+ If the vibration does not decrease, please fine adjust the value of 1st notch
frequency(Pr2.01).

* resonance peak can be measured by FFT of “PANATERM".To reduce the
resonance peak so as to set up the notch filter. In the case of multiple resonance
peak, please set vibration frequency to 2nd ~ 4th notch frequency (Pr2.04, 2.07,
2.10) .

In the event of more than 600 Hz vibration, please increase 1st torque filter time
constant (Pr1.04) .

(C) The vibration frequency is 400 ~ 600 Hz

Determine the resonance frequency by FFT of “PANATERM?”, please set the
resonance frequency to 1st notch frequency (Pr2.01) .

After set the value of 1st notch frequency (Pr2.01), detemine frequency
characteristic again, check to resonance peak reduction related matters.
* If the resonance peak does not decrease, adjust 1st notch frequency (Pr2.01).
1st notch width selection(Pr2.02). 1st notch depth selection(Pr2.03) to decrease
resonance peak.
* When resonance peak is in the low frequency, for the vibration that is lower than the
anti resonance frequency, reduce to the value of 1st velocity loop gain (Pr1.01) .
When the resonance frequency is 350 ~ 450 Hz, increse to 1st velocity loop gain
(Pr1.01) , if the vibration occurs, please set to the notch filter . The vibration may
be decreased.
If the vibration does not decrease, The notch filter is disabled.
At this point, the 1st velocity loop gain(Pr1.01) reaches the upper limit.

Related page -=3:] ¢ P.3-39 ... “Details of Parameter” ¢ P.3-12 ... “Block Diagram of Control Mode”
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4. Manual Gain Tuning (Basic)
Adjustment Adjustment in Velocity Control Mode

Velocity control of MINAS-AGN series is described in Block Diagram of P.3-13 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).

4. Manual Gain Tuning (Basic)
Adjustment Adjustment in Torque Control Mode

Torque control of MINAS-ABN series is described in P.3-14, “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] input as a speed limit. Here we explain the setup of speed
limiting value.

l 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 SL_SW =0 ...speed limit value 1 (Pr3.21)
SL_SW = 1...Set up by using speed limit value 2 (Pr3.22)
RTEX Communication command SL_SW (speed limit switch command)

* 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 Con-
trol 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. —

Related page -<%| *P.2-47 “Wiring to the Connector,X4”
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Adjustment

4. Manual Gain Tuning (Basic)

Gain Switching Function

By selecting appropriate gain based on internal data or external signal, the following effects
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.

Relevant Parameters

ABN series is which can use gain switching function of position,Velocity and torque control

mode.
Class| No. Parameter name Function
1 05~09 | setting value of 2nd gain | Set the 2nd gain value of the gain switching function.
1 14 2nd gain setup Using the gain switching function Valid/ Invalid.
1 15~19 The condition setup of mode | Set up the triggering condition of gain
of position control switching | switching for position control.
1 20~23 The con.dition setup qf mpde Ff)r veloci.ty co.ntro.lling: Set the condition to
of velocity control switching | trigger gain switching.
1 o407 The condition setup of mode | For torque controlling: Set the condition to

of torque control switching

trigger gain switching.

Setup of Gain Switching Condition

The choice of the gain switching mode, the operation conditions of the equipment shall be
used to fit mode.
(Depending on switching mode, the ssetting time becomes large.)
Refer to graph A to G of P.5-37,set each of gain switching mode by parameter.
Parameter units refer to the following table.

Gain switching mode Paramter unit
parameter setting value ~ |psar Position Velocity torque
Position | Velocity | Torque Swn::: glr?dc;)ani:ltlon graph t?;':,x Level HySt:r:SIS t?n(:l;x Level HVSt:LeSIS t?,ﬁ':'ﬁ Level Hyst*e;ess
Pr1.15 | Pr1.20 | Pr1.24 Pr1.16 | Pr1.17 | Pr1.18 | Pr1.21 | Pr1.22 | Pr1.23 | Pr1.25 | Pr1.26 | Pr1.27

0 0 0 Fixed to 1st gain - Invalid*® Invalid*® Invalid*®

1 1 1 Fixed to 2nd gain - Invalid*® Invalid*® Invalid*®

2 | 2 | o |RTEXcommunicaiongain Invalid*® Invalid*® Invalid*®

switching command

3 3 3 Torque command A [oams)[ o] [ [l [[01ms] [ [%] % [ [01ms][ %] [ 19

—*7 4 — | The Velocity change command| B Invalid*” Invalid | [10{mjs** | [10 dmnjs]** Invalid

5 5 - Velocity command C | [01ms] | [f/min] | [r/min] | [0.1ms] | [r/min] | [r/min] Invalid

6 - - Position deviation D [0.1 ms] | [pulse]*® | [pulse]*® Invalid Invalid

7 - - |Position command exists| E [0.1 mg] Invalid Invalid Invalid

8 - - Notin positioning complete| F [0.1 ms] Invalid Invalid Invalid

9 - - Actual speed C | [0.1ms] | [¢/min] | [r/min] Invalid Invalid

10 | - _  [Position command exists| | 10 4 ] | [imin]*s | (rminj*s Invalid Invalid

+ Actual speed
*1 Delay time (Pr1.16, 1.12 and 1.25) will be valid only when returning from 2nd to 1st gain. Hysteresis
*2 Hysteresis (Pr1.18, 1.23 and 1.27) is defined as the fig. below shows. Pr1.18
*3 Designate with either the encoder resolution resolution depending on the control mode. Pr1.23 — H
*4 When you make it a condition that there is speed variation of 10 r/min in 1s, set up the Pr1.27 ]
value to 1. Level _ L
*5 When Pr1.15=10, the meanings of delay time, level and hysteresis are different from the (E:;g)
normal. (refer to Fig. G) Pr1.26

*6 Gain switching mode 0, 1, 2 do not use parameter of delay time,level and hysteresis. 0

*7 When gain swithching mode set to 4 under Position control,1st gain is fixed.
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Gain Switching Function

, A . B
Velocity N Velocity
command S
Torque command AS
Level |
@ witch level \—'\
Switch leve \
Delay
1st 2nd 1st gain 2nd 1st 1st 2nd 1st gain 2nd [1st
Motor Velocity or command C D
Velocity S Velocity N
Level
Delay Deviation pulse
1st 2nd gain 1st
Level
Delay
1st 2nd gain 1st
E F
Position Velocity N
command
velocity
Delay
1st 2nd gain 1st
COIN
Delay
1st 2nd gain 1st
G
command pluse No command pulse | Actual velocity | <
exists xPr1.16 delay time Pr1.17 level
Stop Operation Setting Stop near
. . . Only velocity integral is 2nd gain
1st gain 2nd gain 2nd gain other 1st gain

| Actual velocity | <(Pr1.17 level — Pr1.18 hysteresis)

| Actual velocity | <(Pr1.17level — Pr1.18 hysteresis)

In the figure, the hysteresis (Pr 1.18, 1.23, 1.27) does not reflect the deviation of gain switch-

Rev.2.00

ing timing.
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Gain Switching Function

Usage Example of Gain Switching Function

When the sound is loud by motor stops (servo lock) ,examples of noise reduction by switch-
ing to low gain after motor stops.
Refer to the base gain parameter setting list (P.5-9) for adjustment.

. Command |
Action velocity 5 5
Stop |  Drver | St —» time
State | (servo lock) i (servo lock)
; Low gain High gain Low gain
Gain (1st gain) (2nd gain) : | (1stgain)

After the end of position command 2s
to reduce the gain for vibration suppression.

< The parameter setting flow >

Manual Set Pr1.05~ Pr1.14~P1.19 When Stop

adjustment by no Pr1.09(2nd gain) setup adjust Pr1.01 and

gain switching. » and Pr1.00~ » (Gain switching » Pr1.04 of (1st

par;meter Title Pr1.04(1st gain) conndition) gain) reduce
0 is the same value. noise.

1.00 | 1st gain of position loop 630 630 630 630
1.01 | 1st gain of velocity loop 350 350 350 270
1.02 | 1sttime constant of velocity loop integration 160 160 160 160
1.03 | 1stfilter of velocity detection 0 0 0 0
1.04 | 1sttime constant of torque filter 65 65 65 84
1.10 | Velocity feed forward gain 300 300 300 300
1.11 | Velocity feed forward filter 50 50 50 50
1.05 | 2nd gain of position loop 630 630 630
1.06 | 2nd gain of velocity loop 350 350 350
1.07 | 2ndtime constant of velocity loop integration 160 160 160
1.08 | 2nd filter of velocity detection 0 0 0
1.09 | 2nd time constant of torque filter 65 65 65
1.14 | 2nd gain setup 0 0 1 1
1.15 | Mode of position control switching 7 7
1.16 | Delay time of position control switching 20 20
1.17 | Level of position control switching 0 0
1.18 | Hysteresis at position control switching 0 0
1.19 | Position gain switching time 0 0

Related page -=3:| ¢ P.3-39 ... “Details of Parameter”
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Adjustment

Suppression of Machine Resonance

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 / (27 x parameter setup value x 0.00001)

2. Notch filter (Pr2.00, 2.07 to Pr2.12)

e Adaptive filter

MINAS-ABN 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.

Pr2.00

Adaptive filter mode

1: Adaptive filter is valid
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.

Pr2.10

4th notch frequency

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.

Pr2.11

4th notch width selection

Pr2.12

4th notch depth selection

Automatically set when 2 adaptive filters are active.

* Notch filter (Pr2.01 to 2.12,Pr2.24 to 2.26)
MINAS-ABN series feature 5 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 depth 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 the 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 the 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.

Rev.2.00

5-39




l 4. Manual Gain Tuning (Basic)

Suppression of Machine Resonance

Pr2.24 | 5th notch frequency Set the center frequency of the 5th notch filter. ™

Set the width of notch at the center frequency of the 5th
notch filter.

Set the depth of notch at the center frequency of the
5th notch filter.

Pr2.25 | 5th notch width selection

Pr2.26 | 5th notch depth selection

*1 The notch filter function will be invalidated by setting up this parameter to "5000".

Machine characteristics at resonance
Resonance

gain

Anti-resonance :

Notch filter frequency
characteristics :
gain Y
Notch _~*
frequency
width width width width
torque
torque Y ry NS N command
command AWARE AW AR after filtering
Depth —Depth —3 Deqtth; L —=Dep v —
4 3 N s i ;
frequency frequency frequency automatic frequency automatic
following following
1st notch filter 2nd notch filter 3th notch filter 4th notch filter

Adaptive filter can be operated with Pr2.00 “ Adaptive filter mode setup .

Suppress resonance point instantaneously. (frequency. width. depth...automatic following)
|

frequency. width. depth can manual adjuste

| Example of application machine |

Gain Gain Gain

<)
A frequency AL frequency
V

Nreauen .
\ o B 1.
X frequency ‘ \ ‘ 4
[ V T velocity response

Machine which resonance point Machine which has multiple Machine which has small peak
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.3-39 to P.3-123... “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

shown in the table below.

The notch filter depth where the input at the center frequency is completely 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 A6 series Notch depth I/0 ratio [dB]
0 0.5 0 0 -0
1 0.59 1 0.01 -40
2 0.71 2 0.02 -34
3 0.84 3 0.03 -30.5
4 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 —— Depth 0, width 8
-8(dB] [T m=d TG B i
— -5 SR NE P s
_%, \,\\ //
c 10 AY 7
\ [/
O -5 SN
\.\ /!
-20 . !’
25 i
-30
10 100 1000

Frequency [Hz]
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Suppression of Machine Resonance

How to Check the Resonance Frequency of the Machine

After using setup support software “PANATERM”,frequency characteristics of load can
be determined.
“The method of Determination”
(1) Start up the Setup Support Software, "PANATERM" and bring the frequency charac-
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)
e Polarity is made positive direction with "+" and negative direction with "-".
* Setup the sampling rate to 0. (setup range to be 0 to0 7.)
* Check to “Auto servo on”.
(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 the RTEX communication has been established, can not determine by PANA-
TERM. In the case of communication is not established (the power is not input, RTEX
communication cable is not connected etc) , can be carried out.

For example, If you want to measure after the RTEX communication is established,
once the RTEX communication cable is pulled out from driver, need to determine after alarm is cleared.

*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 measurement 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.

¢ On servo on station, when determinating by external input, do not select check with “Auto servo on”.

* For details, refer to “Help” “Panaterm Operation Manual” of PANATERM.
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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.
e 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).

~— ~— ~— ~—

Rev.2.00



5 5. Manual Gain Tuning (Application)

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 3 fre-
quency settings, out of 4 settings in total, can be used simultaneously.

N
Front edge vibrates. Vibration
ER\ measurement
_/ with
Setup of front edge vibration Driver displacement
frequency \ Motor Sensor
\ w»travel

\ Couplin 'Ball
Torque ‘PLC 9 Work  screw" Machine

Egrﬂgvi?annd command Motor | ™ base
» Damping Position/Velocity | _,| Current|_|current: .
fitter control control g i

Motor position

A 4

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 ¢ Position control mode or Full-closed control mode.

Caution

This function does not work properly or no effect is obtained under the following conditions.

Conditions which obstruct the damping control effect

* 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 0.5-300.0 [Hz].

Load condition

(1) Setup of damping frequency (1st: Pr2.14, 2nd: Pr2.16, 3rd: Pr2.18, 4th: Pr2.20))
Measure the vibration frequency at the top of the
equipment. When you can use such instrument

as a laser displacement meter to directly mea- cCommand < Position deviation
sure the top end vibration, read out the vibration | speed _
frequency from the measured waveform in unit of \ Vbraton equency
0.1[Hz] and set it to the parameter. /

If no measuring device is available, measure the NNANAND
frequency based on the residual vibration of the VV VUV

position deviation waveform measured using
the vibration frequency monitor or the waveform
graphic function of the setup support software
(PANATERM).
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Damping Control

5-44

Caution ¢

Caution -#

(2) Setup of damping depth(Pr6.41) (= Only 1st damping filter setup is valid.)

First set it to 0, and increase the setting value little by little if settling time needs to be
decreased. As the setting value increases, the settling time can be decreased, but the
damping effect is also decreased. Make an adjustment while checking the statuses of
the settling time and vibration.

(3) Setup of damping filter (Pr 2.15, Pr 2.17, Pr 2.19, Pr 2.21),

First, set to 0 and check the torque waveform during operation.

Although you can reduce the settling time by specifying a larger value, the torque rip-
ple increases at the command changing point as shown in the following figure.Set up a
value within the range where no torque saturation occurs under the actual condition. If
torque saturation occurs, the vibration suppression effect will be lost.

The damping filter setting value is limited by the following formula.

10.0[Hz] — damping frequency = damping filter setup = damping frequency

Damping filter setup is Damping filter setup is too large
appropriate.

W saturation
AN
Torque command

(4) Setup of damping filter switching selection (Pr2.13)

In accordance with the state of the device,from 1st damping filter to 4th damping filter
can be switched.

Pr2.13 1st 2nd 3rd 4th
0 O O
Pr2.13 |Position conmmand direction 1st 2nd 3rd 4th
positive direction O O
3 —
negative direction O O

Do not set Pr2.13 to1 or 2. Not to be used.
*Two-degree-of-freedom control mode disabled(Only position control)

Pr2.13 1st 2nd 3rd 4th
4 O O O
5. 6 Same action as set value 0

Damping control switching setting is performed at the rising edge of the command that
causes the number of command pluses per command detection period (0.166 ms)
(at upstream of position command filter) changes from 0 to any other value while the
positioning complete is being output.

Especially, at higher damping frequency, or if it becomes disabled, and wider positioning
complete range is set up, and if large pulse (area is equivalent of time integration of the
value of position command at upstream of the filter minus the value of position command
at downstream of filter) remains in the filter during switching, it is rapidly discharged upon
switching and returns to original position, and the motor will move at a speed higher than
normal command velocity.
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Adjustment Model-type Damping Filter

This function reduces vibration at the edge or over the entire equipment by removing
the vibration frequency components specified by the positional command. 7
The model-type damping filter can also remove resonance frequency components as well
as anti-resonance frequency components, enhancing the effect of a conventional damping
filter to generate smooth torque commands and offering a better damping effect.

In addition, the removal of anti-resonance frequency components and resonance frequency
components can increase the responsiveness of the command response filter, which
improves the settling time.

However, unlike a conventional damping filter, the model-type damping filter can not obtain L
vibration components from the position sensor for the measurement of anti-resonance
frequency components and resonance frequency components, which thus requires
frequency characteristics analysis and the setting of optimum parameter values.

Positionag Torque Motor :
commanc, Model-type |y f, osition/velocity|command|Gurrend[Current:
Damping control control .
filter —
Motor
position
Servo Driver

Applicable Range

This function can only be applicable when the following conditions are satisfied.

Conditions under which the Model type resonance oppression
notch filter is activated

Control mode * Two-degree-of-freedom control with position control.
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Model Type Resonance Oppression Notch Filter

This function does not work properly or no effect is obtained under the following condi-
tions.

Conditions which obstruct the Model type resonance oppres-
sion notch filter effect

e Vibration is triggered by other factors than command (such as
disturbance).

* Resonance frequency and antiresonance frequency is out of the
range of 5.0-300.0 [Hz].

Load condition

In addition, Previous damping filter is used under the following conditions.

Conditions of the previous damping filter

* Resonance frequency and antiresonance frequency is the
relation.
300.0[Hz] = Resonance frequency >antiresonance frequency =
5.0[Hz]

* response frequency and antiresonance frequency is the relation.
300.0[Hz] = antiresonance frequency*4 = Resonance frequency
= antiresonance frequency = 5.0[Hz]

* By setting value of Pr2.13[Selection of damping filter switching]
is equalto 4,it is effctive to make the 1st and the 2nd model type
resonance oppression notch filter,in addition the 1st and the 2nd
response

frequency/antiresonance frequency ratio is out of the range of
8.(At this moment,the 2nd model type resonance oppression
notch filter become the previous damping filter.)

Parameter setting

When the damping filter works in a conventional manner, the three parameters of anti-
esonance frequency, anti-resonance attenuation ratio and response frequency will be used
for damping frequency, damping depth and damping filter setting.To completely disable this
function, all of the five parameters of resonance frequency, resonance attenuation ratio,
anti-resonance frequency, anti-resonance attenuation ratio and response frequency should
be setto 0.
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The determination of resonance frequency and anti-resonance frequency is the
frequency characteristic analysis.Need to set the appropriate parameters.
Model-type damping filter is setted by Pr2.13.

Contents of setup values 4 to 6 will differ with enabled/disabled switching of
two degree-of-freedom control mode.

Two degree-of-freedom control mode disabled,set the value as 0.

Pr2.13 | 1st model type damping | 2nd model type damping
4 Enabled Enabled
5 for manufacturer's use (do not set this)

When set to 6:To be switched by command direction.

Pr2.13 Positiqn co_mmand 1st mode_l type | 2nd modgl type
direction damping damping
6 Positive direction Enabled Enabled
Negative direction Disabled Enabled
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Model Type Resonance Oppression Notch Filter

Set up the model-type damping filter using the following parameters.

Class| No. | Parameter name Function
Defines the resonance frequency of the model-type
1st resonance P
6 61 frequency damping filter's load.
The unitis [0.1 HZ].
Defines the resonance attenuation ratio of the model-
type damping filter's load.
1st resonance The _at_tenuation ratio can be set as the setup \_/alue
6 62 damping ratio multiplied by 0.001. The value of 1000 results in an
attenuation of 1 (no peak). The smaller the setup value,
the smaller the attenuation ratio (higher resonance
peak).
. Defines the anti-resonance frequency of the model-
1st anti-resonance . -
6 63 frequency type damping filter's load.
The unit is [0.1 HZz].
Defines the anti-resonance attenuation ratio of the
model-type damping filter's load.
1st anti-resonance The _atf(enuation ratio can be set as the setup yalue
6 64 damping ratio multiplied by 0.001. The value of 1000 results in an
attenuation of 1 (no peak). The smaller the setup value,
the smaller the attenuation ratio (higher resonance
peak).
1st response Defings t_he Iresponse frequency of the model-type
6 65 frequency damping filter's load.
The unit is [0.1 HZ].
Defines the 2nd resonance frequency of the model-
2nd resonance NP
6 66 frequency type damping filter's load.
The unit is [0.1 HZ].
Defines the 2nd resonance attenuation ratio of the
model-type damping filter's load.
ond resonance The _atjcenuation ratio can be set as the setup \_/alue
6 67 damping ratio multiplied by 0.001. The value of 1000 results in an
attenuation of 1 (no peak). The smaller the setup value,
the smaller the attenuation ratio (higher resonance
peak).
. Defines the 2nd anti-resonance frequency of the model-
2nd anti-resonance - e
6 68 frequency type damping filter's load.
The unit is [0.1 HZ].
Defines the 2nd anti-resonance attenuation ratio of the
model-type damping filter's load.
ond anti-resonance |1 1€ aitenuation ratio can be set as the setup value
6 69 damping ratio multiplied by 0.001. The value of 1000 results in an
attenuation of 1 (no peak). The smaller the setup value,
the smaller the attenuation ratio (higher resonance
peak).
2nd response Defings th_e 2Ind response frequency of the model-type
6 70 frequency damping filter's load.
The unit is [0.1 HZ].

Rev.2.00
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Model Type Resonance Oppression Notch Filter

1) As preparation, measure the resonance frequency and anti-resonance frequency us-

ing the frequency characteristic analysis function of PANATERM in torque velocity
mode.

Ex.) The figure below shows the measurement result with a belt device. Ignoring

small resonances, the resonance frequency at the gain peak and the anti-resonance
frequency at the gain valley are as follows:

1st resonance frequency = 130 [Hz], 1st anti-resonance frequency = 44 [Hz]
2nd resonance frequency = 285 [Hz], 2nd anti-resonance frequency=180 [Hz]

2) The resonance attenuation ratio and anti-resonance attenuation ratio should have ini-
tial values of around 50 (0.050).

3) The response frequency should start with the same value as the anti-resonance fre-
quency.

4) Specify a value of 4 to 6 in Pr. 2.13 “Damping filter switching selection” to enable
model-type damping control.

5) Activate the motor and fine tune the parameters in the following sequence so that vi-
bration components including command position deviation become small.
(1) Anti-resonance frequency

(2) Anti-resonance attenuation ratio
(3) Resonance frequency
(4) Resonance attenuation ratio
6) Once the setting where vibration is minimized was found, increase the setup value of
response frequency. The response frequency increases from one to four times the

anti-resonance frequency, and the higher the frequency, the smaller the delay due to

damping control. However, the damping effect decreases gradually, so a balanced
setting should be chosen.

Example of frequency characteristic measurement with setup support software PANATERM
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Feed Forward Function

When position 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 ABN 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.

Usage Example of Velocity Feed Forward

When velocity feed forward filter is set to 50 (0.5 ms) ,After check to waveform graphic
functions of "PANATERM", the velocity feed forward gain is gradually increased with
the velocity feed forward filter set at approx. 50.The velocity feed forward will become
effective.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

Positional deviation

Velocity feed forward gain

Positional deviation within the
constant speed range will
reduce as the velocity
forward gain is increased.

Command
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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

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 Pr 0.04 "Inertia ratio".

When torque feed forward filter is set to 50 (0.5 ms) ,After check to waveform graphic
functions of "PANATERM", the torque feed forward gain is gradually increased with
the torque feed forward filter set at approx. 50.The velocity feed forward will become
effective.

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.

Because there is always a disturbance torque actually, the positional deviation is not 0.

In addition,as the velocity feed forward,if the time constant of the torque feed forward
filter is increased,noise will be reduced,but the positional deviation of the acceleration
change point will increase.

Motor speed Velocity feed forward gain = Fixed 100[%]

Positional|deviation b~

Command|speed " Torque feed forward Positional deviation in the
<« 0[%] gain %, _ )
* region where acceleration

& 50[%] is constant can be reduced

hS Time . by torque feed forward.
) . q

¢ Feed forward given through RTEX communication should be filtered at the host device.
¢ If the control mode is changed from other than torque control mode to torque control mode
while the motor is in operation, torque feed forward may be applied even if in torque control
mode.

Related page -=3:] ¢ P.3-39... “Details of Parameter”
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Adjustment Load Variation Suppression Function

This function uses the disturbance torque determined by the disturbance observer to reduce

effect of disturbance torque and vibration.

This is effective when real-time auto tuning cannot handle load variation sufficiently.

Load fluctuation supported function

____________________

.
: . P e

Velocity controli com-l;—:(:r?su;ion coD:::)utar::::i:Sn estli-n?laa(éion ETWQUG E ’ E M

output ' ! command ! + Motor ! otor s:)eed
] P [eral]l| « [e23]|| T2 [e73]| ! M
F2 [675 ]| T1 [e24]|| N [676]| 1 v
! .

Applicable Range

This function can be applicable only when the following conditions are satisfied.

Conditions under which the load variation suppression function is activated

Control mode

» Should be either position control, or velocity control,

Others

+ Should be in servo-on condition
+ Parameters except for controls such as torque limit setup, are correctly
set, assuring that the motor can run smoothly.

Caution

Effect may not be expected in the following condition.

Conditions which load variation suppression function action

Load

* The rigidity is low (the anti-resonance point is at low frequency range of
10 Hz or below).
*The load shows a clear non-linear trend with friction and backlash.
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Load Variation Suppression Function

Related Parameter

Class| No. Title Function

Enables or disables the load variation suppression function.
bit1 0: Disables the load variation suppression function

1: Enables the load variation suppression function
bit2 0:Disables the load variation stabilization setting

Function 1: Enables the load variation stabilization setting
6 | 10 | expansion . . o ) ;
setup bit14 0: Disables the load variation suppression function

automatic adjustment
1: Enables the load variation suppression function
automatic adjustment
* The least significant bit is bit0

Load variation
6 | 23 | compensation | Defines the compensation gain against load variation.
gain

Load variation
6 | 24 | compensation | Defines the filter time constant against load variation.

filter
Load
6 | 73 | estimation Defines the filter time (T2) constant for load estimation.
filter
Defines the filter frequency 1 (F1) against the velocity control
output.
Torque Torque compensation is enabled when the relation between
6 | 74 | compensating | Pr. 6.74 "Torque compensation frequency 1" and Pr. 6.75
frequency 1 "Torque compensation frequency 2" satisfies the following
formula.
(Pr.6.75x32) = Pr.6.74>Pr.6.75 = 1.0 Hz
Defines the filter frequency 2 (F2) against the velocity control
output.
Torque Torque compensation is enabled when the relation between
6 | 75 | compensating | Pr. 6.74 "Torque compensation frequency 1" and Pr. 6.75
frequency 2 "Torque compensation frequency 2" satisfies the following
formula.
(Pr.6.75x32) = Pr.6.74>Pr.6.75 = 1.0 Hz
Load
6 | 76 | estimation Defines the load estimation count.
count

There are two methods below for adjusting the load variation suppression function.

B When there is no load inertia variation (disturbance suppression setting)

1) Make normal gain adjustment in advance.
Use real-time auto tuning (Pr 0.02=1) with the load variation suppression function
automatic adjustment disabled (Pr 6.10 bit14=0), and set stiffness (Pr 0.03) as high
as possible.

2) Set bit14 to 1 in Pr 6.10 “Function expansion setting” to enable the load variation
suppression function automatic adjustment, and check disturbance suppression effect
with the motor rotate.
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Load Variation Suppression Function

* Before enabling or disabling the load variation suppression function, turn off the
servo first.

*If this change causes the motor to oscillate or generates an abnormal sound, return
to Step [1] and decrease the servo rigidity by one or two levels before repeating the
subsequent steps.

3) If further aims to adjust, set bit14 to 0 in Pr 6.10 to disable the automatic adjustment of
load variation suppression function.

4) Specify a small value as possible in Pr 6.24 “Load variation compensation filter.”
Decreasing the filter setup value within the range that does not produce any significant
abnormal sound or torque command variation will improve disturbance suppression
performance and reduce motor velocity variation and encoder position deviation.

*When an abnormal sound at high frequency (1 kHz or above) is generated, increase
the value in Pr 6.76 “Load estimation count.”

*When vibration at low frequency (10 Hz or below) is produced after operation stops,
increase the value in Pr 6.23 “Load variation compensation gain”.

*No change is required for Pr 6.73 “Load estimation filter” in normal cases, but you
can set the optimum point by fine-tuning within the range between around 0.00 and
0.20 ms.

B When there is load inertia variation (load variation stabilization setting)

1) Turn ON the control power in two-degree-of-freedom position control (synchronization
type) (Pr 0.01=0, Pr 6.47 bit0=1 bit3=1).

2) Set the command response filter (Pr 2.22) to 10ms.

3) Set real-time auto tuning to load variation support mode(Pr0.02=6), and operate the
motor in a pattern as large as possible load variation occurs in this state.

4) Set the stiffness setting (Pr 0.03) as large as possible.

5) Set the command response filter to appropriate value to continue to derease while
checking response of the motor.
(*In case of need to the multi-axis trajectory control, change all axes Pr 2.22 to the
same value and adjust.)
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Adjustment 3rd Gain Switching Function

In addition to the normal gain switching function described on P.5-15, 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 | * Should be position control.

* Should be in servo-on condition
Others * Parameters except for controls such as torque limit setup, are correctly
set, assuring that the motor can run smoothly.

Related Parameter

Class| No. Title Function

Position 3rd gain

6 05 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 -=3:] ¢ P.3-39... “Details of Parameter”
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3rd Gain Switching Function

Rev.2.00

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.

* Each upgrade 5 % from 100 %,please check to positioning waveform by the waveform
graphic function of “PANATERM”.

* 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

A
4 A

Y o }---
A

2nd gain ... 3rdgain 1st gain

Pr1.05 to 1.09 o " Pr1.00t01.04
[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.

R

5-55




S

Adjustment

5. Manual Gain Tuning (Application)

Friction Torque Compensation

To reduce effect of friction represented by mechanical system, 3 types of friction torque
compensation can be applied:ooffset load compensation that cancels constant offset
torque, the dynamic friction compensation that varies direction as the operating direc-
tion varies and viscous friction torque correction amount that is varied by the command

speed.

Applicable Range

This function can be applicable only when the following conditions are satisfied.

Conditions under which the Friction torque compensation is activated

Control mode

¢ Specific to individual functions. Refer to "Related parameters" shown

below.

Others

+ Should be in servo-on condition
+ Parameters except for controls such as torque limit setup, are correctly
set, assuring that the motor can run smoothly.

Related Parameter

Combine the following 4 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.
Positi o .
.OSItIYe 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.egat.lve Set up the dynamic friction compensation value to be added
direction torque . L o
6 9 . to the torque command when negative direction positional
compensation .
command is fed.
value
When the 2 degree of freedom control mode is active, the
product of the instruction speed and the setting value is
Viscous friction used as the friction torque compensation and the torque
6 | 50 | compensating command is added to the torque.
gain By setting the value of the viscous friction coefficient
estimation of real-time auto-tuning,it can improve the
feedback scale position deviation of the settling area.

Related page -=3:] ¢ P.3-39... “Details of Parameter”
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Friction Forque Compensation

The friction torque compensation will be added in response to the entered positional

command direction as shown below. D
[Positive direction]

Pr6.08

Positive direction torque
compensation value
Pr6.09

Negative direction torque
compensation value

4 Pr6.50 Command speed

Viscous friction
compensation gain

Pr6.07

Torque command
additional value

Pr6.50 —

E Viscous friction
i compensation gain

[Negative direction]!

Motor Motor

de-energized | Motor energize.d | 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 sum of the value of the compensation torque and friction compensation. L

* Each upgrade 1 % from 0 %,please check to positioning waveform by the waveform
graphic function of “PANATERM”.

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 : Offset load compensation per Pr6.07 is enabled. operation is
enabled with servo on, if change parameter setting,reflected in the operation imme-
diately.Dynamic friction compensation is set at 0 regardless of parameter setting.
Pr6.08/09”positive / negative direction torque value "of The dynamic friction compensa-
tion is invalid.

» For position control: Previous offset load compensation and dynamic friction compen-
sation 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 com- ———
mand direction.
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Quadrant Projection Suppression Function

Control configuration can be switched to suppress quadrant projection occurring during
arc interpolation of 2 or more axes. To be used in conjunction with load fluctuation sup-
pression function.

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 | * Should be position control mode

* Should be in servo-on condition

* Elements other than control parameters, such as prohibition of deviation
counter clear command input and torque limit, etc. are set appropriately,
in a state where there are no obstructions in normal motor revolutions.

Others

Caution

There are cases where effects cannot be observed under the following conditions.

Conditions which obstruct disturbance observer action

Load

*When rigidity is low (anti-resonance point exists in the low frequency
range of 10 Hz or lower).

* When non-linearity of load is strong from existence of backlash, etc.

* When action patterns are changed.

Related Parameter

Class| No. Title Function
Quadrant projection Sets amount of compensation to be added to torque command
5 | 45 | positive direction when the position command is in positive direction and quadrant
compensation amount projection compensation function is enabled.
Quadrant projection Sets amount of compensation to be added to torque command
5 | 46 | negative direction when the position command is in negative direction and quadrant
compensation amount projection compensation function is enabled.
Quadrant projection Sets the length of delay time for switching of amount of
5 | 47 | compensation delay compensation after position command has been reversed, when
time quadrant projection compensation function is enabled.
Quadrant projection Sets time constant for low-pass filter on the amount of
5 | 48 | compensation filter compensation on torque command when quadrant projection
setting L compensation function is enabled.
Quadrant projection Sets time constant for high-pass filter on the amount of
5 | 49 | compensation filter compensation on torque command when quadrant projection
setting H compensation function is enabled.
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Quadrant Projection Suppression Function

Related Parameter

Class| No. Title Function
6 | 47 Function expansion bit14: Enables/disables quadrant projection compensation function.
setting 2 (O: disabled, 1: enabled)
bit 0 : Enables/disables quadrant projection compensation function.
Function expansion (O: disabled, 1: enabled)
6 | 97 . P * Please set to 1 to set the amount of quadrant projection
setting 3 : - :
compensation for each reversed direction when traveling
direction is reversed.

Rev.2.00

Load fluctuation suppression function is adjusted through disturbance suppression
setting to measure quadrant projection.
If the level is unsatisfactory, fine adjustment can be conducted using the quadrant
projection suppression function.
1) Reclose control power supply after enabling quadrant projection suppression function
(Pr 6.47 bit14 = 1)
2) Set initial values to: Pr 5.47 =0, Pr 5.48 = Pr 1.04, Pr 5.49 =0.
3) Measure the magnitude of quadrant projection and conduct fine adjustments to
Pr 5.45 and Pr 5.46 of each axis.
* In case of delay in quadrant projection from travelling direction reversing timing, try
changing Pr 5.47 and Pr5.48.
* To set the amount of quadrant projection compensation to the revised direction when
the traveling direction is reversed, try chanting Pr6.97 bit 0 to 1 and changing Pr 5.49.
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Adjustment 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.

Either of the standard type or synchronization type of the two-degree-of-freedom control
can be used

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 e 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 settings 2” to 1 and write the setting to EEPROM.
Reset the control power supply to enable the two-degree-of-freedom control mode. Ad-
just the gain by using the real-time auto-tuning (refer to P.5-10). If further improvement is
necessary, 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).

(The value of the parameter is not limited but the value to be
2 | 22 Commqnd . applied to driver is limited. Set attenuation term in Pr6.49 [Set

smoothing filter . . . .

attenuation term of command filter/adjustment filter].)
Decreasing the value of this parameter makes command
response fast and large, resulting smooth command
response.

(continued)

5-60 Rev.2.00



I 5. Manual Gain Tuning (Application)

Two-degree-of-freedom Control Mode (Position Control Mode)
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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).
Value of digit 5 to 9:
The 2nd filter (attenuation term ¢ is 1.0, 0.86, 0.71, 0.50
Adjust/ and 0.35, in that order).
6 | 49 |Torque command| but,Pr2.13 (Selection of damping filter switching) is 4(model
attenuation term type damping filter two effective), the damping ratio is fixed
to 1.0 during the secondary filter selection.
<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.
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 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.

Only the standard type of two-degree-of-freedom control is available.

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

¢ Should be servo-on condition.
Others e 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
necessary, 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 640 (= 64.0 ms).
Command (The value of the parameter is not limited but the value to be
smoothing filter | applied to driver is limited.)

Decreasing the value of this parameter makes command
response fast and large, resulting smooth command
response.

To set the time constant of adjustment filter.

When the torque filter setting is changed, set the adjustment
filter to a near value while referring to setting of real-time

6 | 48 | Adjust filter auto-tuning. In addition, by finely adjusting the adjustment
filter while monitoring the encoder position deviation in the
vicinity of steady state, overshoot or vibration waveforms
may be sometimes improved.
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Adjustment 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) 4‘\._‘ Torque
- i command
Gain switching < 2-stage torque filter

(Pr6.42, Pr6.43)

1st time constant
1st gain selected —{ 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

Control Mode | Can be used in any control mode.

* Should be servo-on condition.
Others e Parameters except for controls such as torque limit setup, are correctly
set, assuring that the motor can run smoothly.

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.3-47,3-48,3-94... “Details of Parameter’
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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.
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Adjustment Torque Limit Switching Function

This function changes the torque limit value according to the operation direction or torque limit

switching command (TI_SW) of RTEX communication.

Applicable Range

This function can be applicable only when the following condition are satisfied.

Conditions under which

the Torque limit switching function is activated

Control Mode | * Position control, velocity control

+ Should be in servo-on condition
Others + Parameters except for controls are correctly set, assuring that the motor
can run smoothly.

Related Parameter

Class| No. Title

Function

0 | 13 | 1sttorque limit

You can set up the 1st limit value of the motor output
torque.

Selection of torque
limit

You can set up the torque limiting method.

St TL.SW=0 TL_SW =1
v Negative | Positive | Negative Positive
direction | direction [ direction direction
1 Pr0.13
2 Pr5.22 | Pr0.13 Pr5.22 | Pr0.13
3 Pr0.13 Pr5.22
4 Pr5.22 | Pr0.13 Pr5.26 | Pr5.25

If O is set for this parameter, 1 is internally set.

5 | 22 | 2nd torque limit

You can set up the 2nd limit value of the motor output
torque.

torque limit

Torque limit Set the rate of change (gradient) from value 1 to value
5 | 23 o : L
switching setup 1 2 during torque limit change.
Torque limit Set the rate of change (gradient) from value 2 to value
5 | 24 o : L
switching setup 2 1 during torque limit change.
5 | o5 Positive direction Set up positive direction torque limit upon receiving
torque limit torque limit switching.
5 | 26 Negative direction | Set up negative direction torque limit upon receiving

torque limit switching.
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Torque limit Switching Function

*The torque limit switching mode is shown in the table below:

Torque limit Torque limit switching setting L . oo
Pr5.21 | switching command| (Change rate setting) dir eZ?c?:lt\:) e;, e Negtg:'vﬁedl'iﬁﬁt'on
(TL_SW) (Pr5.23. Pr5.24) 9 9
1 — — Pr0.13
2 — - Pr0.13 | Pr5.22
OFF . Pr0.13
3 ON Effective Pr5 22
4 OFF _ Pr0.13 Pr5.22
ON Pr5.25 Pr5.26

*Setting of change rate at the time of torque limit switching

When the motor is used with Pr5.21 “Selection of torque limit” = 3, an gradient is able to be
provided to the change when the torque limit is switched. This function is invalid in other set
tings.

The change rate (gradient) set by Pr5.23 “Torque limit switching setup 1” is applied when
the first torque limit is switched to the second torque limit and the change rate (gradient) set
by Pr5.24 “Torque limit switching setup 2” is applied when the second torque limit is
switched to the first torque limit. The sign of the change rate (gradient) is automatically
switched in the driver in accordance with the magnitude relationship between the first torque
limit and the second torque limit.

Setting Pr5.23 “Torque limit switching setup 1” or Pr5.24 “Torque limit switching setup 2” to
0 instantaneously switches the torque limit.

Torque limit switching command
(TL_SW)

i Torque limit switching

. o setup 1 (Pr5.23)
First toque limit '

(Pr0.13) KT """"""””’;* ”””” 77T

Y

Torque limit
switching setup 2(Pr5.24)

Second torque limit
(Pr5.22)

Note) When the first torque limit (Pr0.13) and the second torque limit (Pr5.22) is changed from the setup
support software PANATERM or RTEX communication, the change rate setting is ignored and the
torque limit value after the change is immediately applied. The change rate setting becomes effective
only at the time of switching by the torque limit switching command (TL_SW).

5-66 Rev.2.00



5 6. Application Functions

Adjustment Position Comparison Output Function

This function enables a general-purpose output or encoder output terminal to output a
pulse signal when the actual position passes the position set for the parameter. —

Specification

3-outputsiPhotocoupler (Open collector)
I/F or
3-outputsiLine driver

Trigger output | Logic Parameter set (Polarity can be set for each output) —
Pulse width Parameter set 0.1 to 3276.7 ms (in 0.1 ms units)
Dela
Vo Available
compensation
Encoder (comms) Available
Compare External scale Unavailable
source (comms) —
External scale .
Unavailable
(A, B phase)
Set quantity 8 points
Compare value
Set range 32-bit with sign

Applicable Range

This function is available only when the following conditions are satisfied:

Conditions where position comparison output function are valid

Control Mode | - Available in all control modes

+ RTEX communication has been established
- Home position return has been completed.
Others (The status flag bit2“Homing_Complete” of RTEX communication is 1)

- The elements other than control parameters are correctly set, assuring I
that the motor can run smoothly.
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Position Comparison Output Function

Related parameters

5-68

Class| No. Title Function
Posmon. Sets pulse width of position comparison output
4 | 44 | comparison output No pulse output when 0 (zero)
pulse width setting P P
Set the polarity of position comparison output by each
bit of output terminal.
*Setup bits " 2
bit0: SO1, OCMP1
bit1: SO2 , OCMP2
- bit2: SO3, OCMP3
Position
. *Setup values
4 | 45 | comparison output .
polarity select 0: The output photocoupler is turned ON for SO1 to
3 and is set to L level for OCMP1 to 3, respectively,
during pulse output.
1: The output photocoupler is turned OFF for SO1 to
3 and is set to H level for OCMP1 to 3, respectively,
during pulse output.
Basically, use this function as 0.
Select the signal to be outputted from the pulse output
terminal or position comparison output terminal.
4 | 47 | Pulse output select .
P 0: Encoder output signal(OA, OB)
1: Position comparison output signal(OCMP1 to 3)
4 | 48 Position companson Sets position compare 1 comparison value
output polarity select 1
4 | 49 Position comparlson Sets position compare 2 comparison value
output polarity select 2
4 | 50 Position corpparlson Sets position compare 3 comparison value
output polarity select 3
4 | 51 Position companson Sets position compare 4 comparison value
output polarity select 4
Positi i - .
4 | 52 osttion companson Sets position compare 5 comparison value
output polarity select 5
Positi i . .
4 | 53 osition corpparlson Sets position compare 6 comparison value
output polarity select 6
4 | 54 Position corppanson Sets position compare 7 comparison value
output polarity select 7
4 | 55 Position companson Sets position compare 8 comparison value
output polarity select 8
Position
comparison
4 | 56 | output delay Compensates circuit delay of position comparison
compensation
amount
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I 6. Application Functions

Position Comparison Output Function
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Other than above : For manufacturer’s use (Do not set.)

Class| No. Title Function
Sets output terminal corresponding to position compare
1 to 8 by bit. Multiple position comparison values can
be set by one single output terminal
- Set bits
bit0 to 3 : Position compare 1
bit4 to 7 : Position compare 2
bit8 to 11 : Position compare 3
Position bit12 to 15: Position compare 4
comparison b!t16 to 19: Pos!t!on compare 5
4 | 57 output assignment bit20 to 23 : Position compare 6
setting bit24 to 27 : Position compare 7
bit28 to 31 : Position compare 8
- Set value™ 2
0000b : Output disabled
0001b : Allocated to SO1 or OCMP1
0010b : Allocated to SO2 or OCMP2
0011b : Allocated to SO3 or OCMP3

*1 When general-purpose outputs (SO1 to SO3) are used as position comparison outputs,

allocate Pr4.10 to Pr4.12 to the position comparison output (CMP-OUT) for all control

modes.

*2 When the encoder output signals (OCMP1 to OCMP3) are used as position comparison
outputs, set Pr4.47 to “1”.
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Position Comparison Output Function

l 6. Application Functions

*A time width pulse set in Pr4.44 “Position comparison output pulse width setting”
will be output, when the actual position of the encoder passes over the position
comparison value (Pr4.48 to Pr4.55),

Position
T
3 Actual position :
Position comparison valu P :
(Pr4.48~Pr4.55) ; \
1 H >
' H z
: ' Time
Position comparison output il ’ 1 '
<> <>
Output pulse width Output pulse width
set value set value
(Pra.44) (Pra.44)

- Regardless of the direction of encoder position travel, a pulse will be output when

the magnitude correlation changes as it passes over the position comparison value.

+ Multiple position comparison value can be set to one position comparison output.

- When the operation direction has been reversed, or when the external scale position has
passed the position comparison value, a state where pulse output is ON will continue
from the time of the most recent passing until the output pulse width set value is reached.

Position
N Actual position
'
Position comparison value

(Pr4.48~Pr4.55) >

Position comparison output

Output pulse width
set value
(Pra.44)

* When stopped at the same position as the position comparison value, a single pulse will

be output, similar to the case of passing over.

Position
N

Actual position
h

Position comparison value :
(Pra.48~Pra55) T Pf T :

Time

Position comparison output I I
<>

Ou‘tput pulse V\‘lidih
ricady
+ The position comparison output function sends outputs while automatically compensating,
based on the previous motor speed, the errors caused by the time of delay of encoder serial
communication, etc. In addition, the amount of correction can also be adjusted with the

setup of the amount of position comparison output delay correction (Pr4.56).
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5 6. Application Functions

Adjustment Single-turn Absolute Function

This function uses the absolute encoder as an absolute system only for single-turn absolute
position data without connecting the battery power.
The movable range of the motor is limited by single-turn data of the absolute encoder.

Applicable Range

This function can be applicable only when the following condition are satisfied.

Operating conditions for the single-turn absolute function

Control Mode | ¢ Position control, velocity control, torque control

Others e The absolute encoder must be connected.

Caution

*This function is enabled by setting Pr0.15 “Absolute encoder setup” to 3.

*If the motor (encoder) position exceeds the motor working range (single-turn data of the
encoder), Err34.1 “Single-turn absolute working range error protection” occurs.

*When Err34.1 “Single-turn absolute working range error protection” has been activated, the
motor is decelerated and stopped according to Pr5.10 “Sequence at alarm”.

oIf the command position for RTEX communication is set to the outside of the motor working
range, a command error is returned.

*When this function is enabled, multi-turn data for the absolute encoder is not used. Thus,
alarms related to multi-turn data (Err40.0 “Absolute system down error protection”, Err41.0
“Absolute counter over error protection”, Err42.0 “Absolute over-speed error protection”, and
Err45.0 “Absolute multi-turn counter error protection”) and battery alarms are not detected.

Related Parameter

Class| No. Title Function

Select the use method of the absolute encoder. *2)
0: Use as an absolute system (absolute mode).
1: Use as an incremental system (incremental mode).
2: Use as an absolute system (absolute mode), however
ignore the multi-turn counter over.
Absolute .
0 15 3: Use as an absolute system, however not use the multi-
encoder setup .
turn counter (single-turn absolute mode).
4: Used as an absolute system (absolute mode), however
any upper limit value can be set for the multi-turn counter,
and ignore the multi-turn counter over. (continuous rotating
absolute mode)

Absolute home When using an absolute encoder , set up the offset value

7 | 13 o on the encoder position and mechanical coordinate system
position offset position
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I 6. Application Functions

Single-turn Absolute Function

Input Range of the Command Position for RTEX Communication

The following shows the input range of the command position when the single-turn absolute
function is enabled.

Note that the value below is the input range when the electronic gear ratio is 1/1 and the ab
solute home position offset is 0.
For the input range when the electronic gear ratio and absolute home position offset are set,
refer to the operation example).

method Pluse Position command input range

Absolute encoder 23bit 0 ~ 2.1 (8388607)
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I 6. Application Functions

Single-turn Absolute Function

Operation Example

When using a 23 bit absolute encoder, the effective range of a single turn is as follows.
i ) CCW = Positive direction, electronic gear ratio (Pr0.09/Pr0.10) = 1/1, Pr7.13 “Absolute

home position offset” = 0

%
Load :

Motor :[DZ;

Encoder position % 0 o23_ %
Actual position

[command unit] % 0 2231 %
Occurrence of | Motor working range " [Occurrence of
Err34.1 (single turn) Err34.1

xIf a position command outside the working
range is input, a command error is returned

Position upon power-ON

ii) CCW = Normal direction, electronic gear ratio (Pr0.09/Pr0.10) = 1/1, Pr.7.13 “Absolute
home position offset” = 10000

Motor :[Dz; - Load :
////‘ Position upon power-ON

Encoder position % 0 223-] %

Actual position

[command unit] % 10000 (@%-1) +10000 =
Occurrence of Motor working range Occurrence of
Err34.1 (single turn) Err34.1

xf a position command outside the working
range is input, a command error is returned
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l 6. Application Functions

Single-turn Absolute Function

Cautions on the Motor Position Upon Power-ON

The motor working range is determined depending on the motor position upon power-
ON. (Operation example with a 23bit absolute encoder)

i) When the power-ON position is as shown in the figure below, the motor working range is
the single-turn data range from the power-ON position.

CCW direction A
—> 2%

N

Single-turn data

FLosition
0 Position upon
power-ON
Occurrence of
Err34.1

T E—

Err34.1 Motor working rang

<

Gt

v
:
:
;
‘
Occurrence of !
:
:
0
H

e
'
»

i) When the power is turned off at the position in Figure i) and then turned on again

after the motor is moved to the position in the figure below, the motor working range
will be changed.

- A
CCW direction 23
) 27 ..
ovgment after
pow ar-OFI_= \
B - Single-turn data
Position
0 i+ Positionupon 1
H power-ON .
Occurrence of : ) i Occurrence of
Err34.1 ' Motor working range ! Err34.1

UK

iii) If the power is turned on when the power-ON position is near the limit of the motor
working range, the motor working range is exceeded if the motor operates even if
only slightly, causing Err34.1 “Single-turn absolute working range error protection”

CCW direction 4
—_— 2% 4

AN

Single-turn data

Position

»

/

0 "
Position upon '
Occurrence of 1, powelr(-.ON + Occurrence of
P Err34.1 P otor working rang(i: Err34;1
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6. Application Functions
Adjustment Continuous Rotating Absolute Encoder Function

This function allows you to set any upper limit value for absolute encoder multi-turn data.

With this function, it is possible to determine the turn angle (position) of a turntable and such
other applications, even in the case of continuous turn in one direction.

In addition, because this is an absolute encoder, the home position return after the power is
re-powered on is unnecessary.

Turntable n turns

—

o Deceleration ratio
(Machine gear ratio)
n/m

m turns
The turntable makes

n turns when the motor
makes m turns. A6 motor

Applicable Range

This function can be applicable only when the following condition.

Operating conditions for continuous rotating absolute
encoder function

Control Mode | ¢ Position control, velocity control, torque control

* The encoder is a 23bit resolution absolute encoder.

* The following equation holds and the solution is an integer:
Command position per turn of turntable = Encoder resolution (223%)/

Others electronic gear ratio/reduction ratio is an integer less than or equal to
(23'-1).

* The elements other than control parameters are correctly set, assuring
that the motor can run smoothly.
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I 6. Application Functions

Continuous Rotating Absolute Encoder Function

Related Parameter

Class| No. Title

Function

Absolute
encoder setup

Select the use method of the absolute encoder.

0: Use as an absolute system (absolute mode).

1: Use as an incremental system (incremental mode).

2: Use as an absolute system (absolute mode), however
ignore the multi-turn counter over.

3: Use as an absolute system, however not use the multi-turn
counter (single-turn absolute mode).

4: Used as an absolute system (absolute mode), however
any upper limit value can be set for the multi-turn counter,
and ignore the multi-turn counter over. (continuous rotating
absolute mode)

Absolute encoder
6 88 | multi-turn data
upper-limit value

Set the upper-limit value for absolute encoder multi-turn data.
When the multi-turn data is more than the value set for this
parameter, the multi-turn data changes to 0.

When the multi-turn data falls below 0, multi-turn data will
change to the set value.

When set to Pr0.15 = 0 or 2(absolute mode), the upper limit
of the absolute rotation data becomes 65535, regardless of
this setting.

This setting will become invalid when Pr0.15 is set to 3.
When Pr0.15 is set to 4, Pr6.88=0 makes a motion equivalent
to that of Pr6.88=1.

Absolute home
7 13
position offset

When using an absolute encoder, set up the offset value
on the encoder position and mechanical coordinate system
position.

*This function is available when Pr0.15 “Absolute encoder setup” is set to “4” with control

power cycle or RTEX reset command,attribute C parameter is enabled.

*Set Pr6.88 “Absolute encoder multi-turn data upper-limit value” to “(m-1)”.

“m” corresponds to the denominator of the deceleration ratio.

*The command of return to the origin by RTEX conmmunication can be used only for multi-

revolution data clear.

*The actual position wraps around at the position at which multi-turn data wraps around.

Give a position command so that the position will agree with this actual position.

If a variation of command position during communication cycle has exceeded the following

values, wraparound process starts.

Wraparound threshold [command unit]
Absolute encoder setup
lower limit upper limit
Infinitely rotatable absolute 0 (2% Pr6.88setting value)-1
encoder mode
Other than infinitely rotatable 80000000h ZEFEFEFEh
absolute encoder mode
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I 6. Application Functions

Continuous Rotating Absolute Encoder Function

Example of wraparound process: L
Command position changed from 7FFFFFFFh to 80000000h

Servo internal computation
Command position (command unit)

A

In positive direction 1

(command unit) relative
displacement
(wraparound process)

. . . 7FFFFFFFh
In negative direction

4294967295
(command unit)
no relative displacement

80000000h

80000000h Physical position

*Set Pr6.88 “Absolute encoder multi-turn data upper-limit value” while not allowing the RTEX
actual position and command position to exceed 23'.

When ((Pr6.88+1)x Encoder’s resolution performance) — 1 exceeds 23!, Err93.8 “Parameter
setting fault protection 6” is generated.

The actual position is based on Pr0.00 “Rotational direction setup” and Pr7.13 “Absolute
home position offset” and so on.

The servo driver set up actual position based on the following formulas.

Parameter Pr.0.00 A
. o pluse Actual_position™
(Rotational direction setup) APOS : Actual_Position L
APOS M I Multi-turn_Data
When set to 1 . . .
. e 23bit |=((Mx22%+S)xElectronic gear reverse(S : Single-turn_Data
(CCW is positive direction) . .
conversion function)+OFS OFS : Pr7.13
When set to 0 APOS “Absolute home position offset”
. . . 23bit |=((Mx22%+S)xElectronic gear reverse
(CW is positive direction) . .
conversion function)+OFS

*1 When electronic gear is 1:1, effective bit length of multi-turn data is 9bit.
When electronic gear is 2:1, effective bit length of multi-turn data is 10bit.

When setting to electronic gear, APOS converge to the signed 32bit width.
P Actual position (in cases
CCW direction where CCW is positive direction)
_—>
223 1 Single-turn_Data
/]
Position
q
N
n-1
> x
N2 N
n-3 4 Multi-turn_Data
A
3
2
1
0 Position
X
*1) Value of nis as follows. Zone where Multi-turn data is cleared
Infinitely rotatable absolute mode @ n = Pr6.88
Normal Absolute mode I n=65535 B
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6. Application Functions

Continuous Rotating Absolute Encoder Function

*When this function is used for the first time, or Pr6.88 is changed to an arbitrary value and
power is re-input, Err92.3 “Inconsistency fault protection of multiple rotation data’s upper
limit values” is always generated. However, it is not a fault.

Once the driver control power is re-powered on, the error will not occur from the next time.

*Refer to Section P.7-3 for structure of absolute system.

*Set Pr7.13 “Absolute home position offset” between “0” to “((Pr6.88 set value +1)* encoder
resolution)-1”.

When wrong valuse is set, the servo amplifiers shows Err93.8 “Parameter setting error
protection 6”.

Operation Example

The operation is as follows in the case of the deceleration ratio (m = 50, n = 4) where the

turntable makes 4 turns when the motor makes 50 turns.

(D Set Pr0.15=4 and Pr6.88=49, and write to EEPROM.

(@ Re-power on the driver control power (or execute the attribute C enable command).

(® The upper-limit value of the multi-turn data on the encoder side is automatically updated
when the driver is started up

@ Err.92.3 “Multi-turn data upper-limit value disagreement error protection” occurs.

(® Re-power on the driver control power

(® The multi-turn data upper-limit value is enabled and the RTEX actual position is generated
as shown in the figure below.

(@ The host device reads the RTEX actual position, and the RTEX command position is
initialized.

Because the RTEX actual position wraps around at 223 x 50 - 1, allow for operation with
the RTEX command position wrapped around in agreement with this.

% Because the multi-turn data upper-limit value is retained with the battery power supply
connected to the encoder, follow the steps from (6) above when you turn on the driver
control power at the next and subsequent operations.

Amount of turntable
turn 4
0

: v > Position
Pr6.88 i ot
A e

Absolute encoder 20 ] -
multi-turn data : > Position

0 :
<2 A P e
(2*%50)1

RTEX actual position

Position

N
7

(RTEX command position) O
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Continuous Rotating Absolute Encoder Function

Absolute Home Position Offset

When 23bit absolute encoder is used, the absolute home position offset is as shown

below.

i) CCW = Positive direction, electronic gear ratio (Pr0.09/Pr0.10) = 1/1, Pr6.88 “Absolute en-
coder multi-turn data upper-limit value” = 2, Pr7.13 “Absolute home position offset” = 10000

223_4
Absolute encoder data
I 0
Absolute encoder data 2 ] 2 ]
Multi-turn data I_|H L]_’

RTEX actual position
(RTEX command position)

0 <1000 (Pr7.13)

i) CW = Positive direction, electronic gear ratio (Pr0.09/Pr0.10) = 1/1, Pr6.88 “Absolute
encoder multi-turn data upper-limit value” = 2, Pr7.13 “Absolute home position offset”

= 10000
2238 1
Absolute encoder data \I\I
: 0
2 H 2
Absolute encoder data | , L1 | 1
Multi-turn data 0 0 !

RTEX actual position
(RTEX command position)

0 10000 (Pr7.13)
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6. Application Functions
Deterioration Diagnosis Warning Function

Adjustment

This is a function to check the changes in motor and connected equipment characteristics to
output deterioration diagnosis warning.

Applicable Range

This function can be applicable only in the following condition.

Operating conditions for Deterioration Diagnosis Warning Function

Control Mode

¢ Available in all control modes

Others

* Pr6.97 “Function expansion setup 3” bit1 “Deterioration Diagnosis
Warning Function” is 1(valid).

Related Parameters

Class| No. Title Function

Sets the time required to deem that real-time auto tuning

load characteristics estimate has converged when

Deterioration Diagnosis Warning Function is activated

Deterioration (Pr6.97 bit 1 = 1).

5 | 66 diagnosis When the set value is 0, it will be set automatically inside
convergence the driver in accordance with Pr6.31 (real-time auto
judgment time tuning convergence velocity).

* When Pr6.31 (real-time auto tuning convergence
velocity) = 0, the deterioration diagnosis warning
judgment for load characteristics estimate will be invalid.

Deterioration Sets the upper and lower limit values for inertia ratio

5 | 67 | diagnosis inertia ratio | estimate in deterioration diagnosis judgment when
upper limit value deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1)
Deterioration and load characteristics estimate convergence has been

5 | 68 | diagnosis inertia ratio| completed.
lower limit value * The set resolution shall be in units of 0.2 %.
Deterioration Sets the upper and lower limit values for unbalanced

5 | 69 | diagnosis unbalanced| |oad estimate in deterioration diagnosis judgment when
load upper limit value | deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1)
Deterioration and load characteristics estimate convergence has been

5 | 70 | diagnosis unbalanced| completed.
load lower limit value | * The set resolution shall be in units of 0.2 %.

Deterioration Sets the upper and lower limit values for dynamic friction

5 | 71 | diagnosis dynamic estimate in deterioration diagnosis judgment when
friction upper limit value | deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1)
Deterioration and load characteristics estimate convergence has been

5 | 72 | diagnosis dynamic completed.
friction lower limit value | * The set resolution shall be in units of 0.2 %.
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Deterioration Diagnosis Warning Function

Class| No. Title Function
Deterioration
5 | 73 diagnosis viscous | Sets the upper and lower limit values for viscous friction
friction upper coefficient estimate in deterioration diagnosis judgment when
limit value deterioration diagnosis warning is valid (Pr6.97 bit 1 = 1) and
Deterioration load characteristics estimate convergence has been
5 | 74 | diagnosis viscous completed. _ o
friction lower * The set resolution shall be in units of 0.2 %.
limit value
Outputs deterioration diagnosis velocity output (V-DIAG)
L when deterioration diagnosis warning is valid (Pr6.97
Deterioration . G
5 | 75 | diagnosis velocity bit 1 = 1) and the moto.r velqcﬂy |.s wﬂhm the range of
setting Pr5.75 + Pr4.35 (velocity coinciding width).
* Deterioration diagnosis velocity output has a 10 [r/min]
hysteresis.
Sets time required to calculate the torque command
average value when deterioration diagnosis warning
is valid (Pr6.97 bit 1 = 1) and diagnosis velocity output
Deterioration (V-DIAG) is ON.
5 | 76 | diagnosis torque * Time from diagnosis velocity output (V-DIAG) ON to the
average time start judgment for upper and lower value of torque command
average value is also a part of the set time for this parameter.
* If the setting value is 0, the torque command average value
is not calculated.
Deterioration
5 | 77 | diagnosis torque Sets the upper and lower limit values of torque command
upper limit value average value when deterioration diagnosis warning
Deterioration is valid (Pr6.97 bit 1 = 1) and deterioration diagnosis
5 | 78 | diagnosis torque velocity output (V-DIAG) is ON.
lower limit value
. . bit 1 to set the Deterioration Diagnosis Warning Function
Function expansion . . .
6 | 97 setting 3 to valid or invalid
0: invalid, 1: valid

Precautions

- When the upper limit value is set to the maximum value, the upper limit judgment will become

invalid.

- When the lower limit value is set to the minimum value, the lower limit judgment will become invalid.

+ In case upper limit value < lower limit value, then both the upper limit and lower limit judgment will

become invalid

+ The following Deterioration Diagnosis Warning Functions can be used by setting bit 1 of
Pr6.97 (Function expansion setting 3) to 1.
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Deterioration Diagnosis Warning Function
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- The following Deterioration Diagnosis Warning Functions can be used by setting bit 1 of
Pr6.97 (Function expansion setting 3) to 1.

- Inertia ratio(4-1-1)

- Unbalanced load(4-1-2)

- Dynamic friction(4-1-3)

- Viscous friction coefficient(4-1-4)
- Torque command average(2)

(1) Deterioration diagnosis warning for load characteristic estimates

- Deterioration diagnosis warning judgment for four load characteristics estimates (inertia
ratio, unbalanced load, dynamic friction, and viscous friction coefficient) can be used in
case real-time auto tuning load characteristics estimate is valid.

+ The abovementioned deterioration diagnosis warning judgment will become effective
when the required operational conditions for load characteristics estimate has continued
in total for Pr5.66 (deterioration diagnosis convergence judgment time) or more, and the
load characteristics estimate has converged. Once it has become effective, it will remain
in effect until Pr6.97 bit 1 is set to 0 (invalid) or the real-time auto tuning load
characteristics estimate is invalidated.

- For each load characteristics estimate value, its upper and lower limit value can be set by

the parameters as indicated in the following table. In case the load characteristic
estimates has exceeded the upper or lower limit values for changes in load characteristics
estimate, it generates deterioration diagnostic warning number AC.

(4-1-1) (4-1-2) (4-1-3) (4-1-4)

Inertia ratio | Unbalanced load | Dynamic friction Viscous fric
Upper limit Pr5.67 Pr5.69 Pr5.71 Pr5.73
value
Lower limit Pr5.68 Pr5.70 Pr5.72 Pr5.74
value

#* Set resolution for the upper and lower limit of friction torque estimates (unbalanced load,
dynamic friction, and viscous friction coefficient) shall be in units of 0.2 %.

XIn case Pr6.31 (real-time auto-tuning convergence velocity) is set to 0 and is estimate
stopped from the start or before the load characteristics estimate results has been
confirmed, deterioration diagnosis warning judgment will become invalid even if real-time
auto tuning load characteristics estimate is valid.

(2)Deterioration diagnosis warning for constant velocity torque command average value
- Deterioration diagnosis velocity output (V-DIAG) is ON when the motor velocity is within

the range of Pr4.35 (Velocity coinciding width) of Pr5.75 (deterioration diagnosis set
velocity).

- When deterioration diagnosis velocity output (V-DIAG) is turned ON, torque command
average calculation will start and after lapse of the set time of Pr5.76, deterioration
diagnosis judgment by torque command average will become effective. This will continue
while deterioration diagnosis velocity output (V-DIAG) remains ON, however will return to
invalid condition when the output is turned OFF.
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Deterioration Diagnosis Warning Function

Rev.2.00

- The upper limit and lower limit values for torque command average can be set by

parameters Pr5.77 and 5.78 respectively. Deterioration diagnostic warning number AC is
generated in case these upper or lower limit values have been exceeded for changes in

the load characteristic estimates.

i) Legond for torque command average deterioration diagnosis warning not cccured.

Torque command

r
/ velocity
/
| v +Pr4.35
Pr575 11 -Pra.35
\wmand average Pr5.77(upper limit)
:////////////////////////////////////4
e
Pr5.78(lower limit) \_\/
Deterioration
diagnosis velocity
output V-DIAG >« >

Pr5.76 Torque command
(Deterioration diagnosis average deterioration
torque average time) diagnosis valid section

ii) Legond for torque command average deterioration diagnosis warning cccured.

Torque command

r' N
/ velocity
I /
+Pr4.35
Pr5.75 | -Pr4.35
Torque command average Pr5. 77(upper limit)
Pr5.78(lower limit)
>
Deterioration \‘\/
diagnosis velocity
outout V-DIAG < >

X Torque command
(Deterioration diagnosis average deterioration

i . ) . torque average time) diaanosis valid section
eterioration diagnosis

warning WngACh

When torque command average
deterioration diagnosis valid section,
warning is generated in case Pr5.77

(upper limit) /Pr5.78 (lower limiter)
values have been exceeded.
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6. Application Functions

Adjustment Latch Mode with Stop Function

This is the function to stop at the latched position with the input timing of latch trigger signal
with stop function (hereafter referred to as the trigger signal), without initialization of position
information.

When this function is started, the motor is controlled according to the command position
from the host device until the trigger signal is input, and it stops at the latch position while
neglecting the command position from the host device when the trigger signal is input.

With this function, the position command filter is disabled in order to shorten the command
output cycle to the stop position from the time when the trigger signal is input until it stops at
the latch position.

For other details, refer to technical document RTEX Communication Specification (Section
6-5-5).

Applicable Range

This function can be applicable only in the following condition.

Operating conditions for Latch Mode with Stop Function

Control Mode | * Position control

* The software version shall be function extended version 4 or later.

Should be in servo-on condition

* Parameters except for controls are correctly set, assuring that the motor

Others can run smoothly.

* The communication cycle shall be set to 0.5 ms and command update
cycle to 1.0 ms.

* The electronic gear ratio shall be set to 1 or larger.
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Class| No. Title Function

The number of readings from latch trigger signal input
until internal logic confirmation by amplifier with Latch
Mode with Stop Function is selected.

0:0.1875 ms (3 readings)

1:0.0625 ms (1 reading)

2:0.125 ms (2 readings)

3:0.1875 ms (3 readings)

Signal reading
setting for latch
trigger with stop
function

*1) For parameter attribute, refer to Section 9-1 of RTEX Communication Specification.
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Latch Mode with Stop Function

* Latch Mode with Stop Function does not start up with the following settings, but returns com
mand error(005Fh). —

- With settings other than cyclic position control (CP),

- With settings other than command update cycle 1.0 ms and communication cycle 0.5 ms,

- With electronic gear ratio setting smaller than 1.

* To start up Latch Mode with Stop Function, set the trigger signal as the external latch input
and assign it any one from SI5 to SI7 available.
Command error (0058h) is returned if it is started without assignment of the trigger
signal. S—

* While Latch Mode with Stop Function is executed, set up so that the value of multiplying the
command position of the host device and actual position of the motor by the electronic gear
ratio is between -2,147,483,648 and
2,147,483,647.

* Err91.3 “RTEX command error protection 2” is generated if cancellation of latch mode with
stop function is executed between input of the trigger signal and completion of operation.
If this may be a problem, cancel without detection of the trigger signal, such as stopping the —
motor.

* The amount of delay for the latch trigger signal detection may vary depending on the
environment of use or aging deterioration.
Set up the correction period for amount of delay as necessary if latch precision is required.
For details, refer to Section 6-5-4-4 of technical document RTEX Communication
Specification.
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1. When in Trouble

When in Trouble

What to Check ?

is displayed ?

Isn't error code No.

Is the power turned on ?
Any loose connection ?

Doesn't the power voltage vary ?

Is the connecting portion
disconnected ?

(Broke wire, contact)

Is the wiring correct ?

Isn't the connector pulled off ?
Isn't the short wire pulled off ?

Is abnormal noise generated
from the motor ?

Isn't the holding
brake engaged ?

Panasonic

] ]
COM  LINK

0 7 32 0 7,
@ ‘-vrg‘u
S

ADDRESS

=
Panasonic
88 &
— T0

It is normal when the light of
LINK and COM is green.
Is that right now?.

Details refer to P.2-73.

Is the seeting of node address
and parameter correct ?

RTEX Communication

C——

Peripheral Devices

Isn't the connection
loose ?

Is the wiring to Connector

X2A and X2B and X4 correct ?
Or aren't any wires pulled

off ?

Is the wiring to Connector X6
correct ?
Or aren't any wires pulled off ?

Related page --<:| - P.2-70 ... “How to Use the Front Panel”
- P.2-47 “Wiring to the Connector, X4”
- P.7-9 “Outline of Setup Support Software “PANATERM”

6-2
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1. When in Trouble

When in Trouble | Protective Function (What is Error Code ?)

@ Various protective functions are equipped in the driver. When these are triggered,
according to the P.7-62 “ Timing Chart” (when abnormal),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.

[ Alarm Displayed |

The main code and the sub code (+ Left dot) of alarm code is using 10 - ary exchange

flashing display.

(An example of Overload protection)

e Ik

|| oL s

Main code Sub code
(+Left dot)

- Alarm status can be cleared by RTEX communication or USB communication.

(Attribute/Can be cleared only)

- When overload protection is triggered, you can clear it by Alarm clear input (A-CLR)
in 10sec or longer after the error occurs. RTEX communication under the clear alarm
is accepted as command, but can be cleared after the state cleared.In addition,You can

clear the Overload protection time characteristics (refer to P.6-19) by turning off the
control power supply between L1C and L2C of the driver.

- Be sure to clear the alarm during stop after removing the cause of the error and se-
curing safety.

Related page --% - P.2-70 ... “How to Use the Front Panel”
- P.2-47 “Wiring to the Connector, X4”
- P.7-9 “Outline of Setup Support Software “PANATERM”
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1. When in Trouble

When in Trouble | List of Error Code

Error code Attribute Detail | | EYTOr code Attribute Detail
. Protective function ) i i i "

Main | Sub O L History é:laer;rgz Imr;le:';ate page | | Main | Sub Protective function History (?l::rl;% Im?teodgte page
11 | O | Undervoltage protection of control power supply O 65 40 | O | Absolute system down error protection OO 6-14
12 | 0 | Over-voltage protection Ol 0O 41 | O | Absolute counter over error protection O

o |Main power supply under-voltage 0 42 | 0 | Absolute over-speed error protection OO
protection (between P and N) y )
13 - 44 | 0 | Absolute single turn counter error protection O
Main power supply under-voltage olo ; .
1 protection (AC interception detection) 6-6 45 | 0 | Absolute multi-turn counter error protection | O
14 0 |Over-current protection O 47 | 0 |Absolute status error protection | O 6-15
1 | IPM error protection O 70 0 | U-phase current detector error protection | O
15 0 | Over-heat protection O ®) 1 | W-phase current detector error protection | O
1 | Encoders abnormal overheat protection | O O |67 -
- 72 | 0 |Thermal protector error protection | O
0 | Over-load protection o0 - -
16 : : 80 | 3 |PLL incomplete error protection | O | O
1 | Torque saturation error protection| O | O - - 6-16
- - 82 | 0 | RTEX node addressing error protection| O
0 | Over-regeneration load protection | O O — :
18 . : 0 | RTEX communication error protecton 1| O | O | O
1 | Regeneration Tr error protection | O 6-8 83 — .
—— - 1 | RTEX communication error protection2| O | O | O
0 | Encoder communication disconnect error protection | O - - 6-17
21 — . 0 | RTEX time out error protection OO0 |0
1 | Encoder communication error protection | O -~ o~ :
— - 84 | 3 | RTEX communication synchronization error protection| O
23 | 0 | Encoder communication data error protection | O — -
- o ; 5 | RTEX communication cycle error protectionf O | O | O
0 | Position deviation excess protection| O | O | O - ;
24 — - 0 | RTEX cyclic data error protection1 | O | O | O
1 | Speed deviation excess protection| O | O | O | 6-9 : :
. 86 | 1 |RTEX cyclic data error protection2 | O | O | O
0 | Over-speed protection |10 |0 -
26 - 2 | RTEX update counter error protection, O O |6-18
1 | 2nd over-speed protection o0 57 o lc | | inbut brotecti olo
ompulsory alarm input protection
1 | Absolute clear abnormal protection | O - i - y — pup -
4 | Command error protection O O 90 | 2 Multi-axis sypchronlzatlon establishment o)
- - 6-10 error protection
27 | 5 Comm.and generation errc.)r protect|lon @) O o1 1 | RTEX command error protection | O | O 510
6 Op(leratlf)n commarulilcclmt?ntlon protectlcl)n ©]0 3 | RTEX command error protection 2| O | O
7 P(.an.lon information initialization error prote(.:tlon @) 0 | Encoder data recovery abnormal protection o)
28 | O |Limitof pulse replay error protection | O | O | O 6-11 92 3 Multi-tum data upper-limit value disagreement O
29 1 | counter overflow protection 1 O error protection
2 | Counter overflow error protection 2 | O 0 | Parameter setup error protection 1 O 6-20
0 |IF overlaps allocation error 1 protection | O 93 | 5 | Parameter setup error protection 4 O
1 | IF overlaps allocation error 2 protection | O 8 | Parameter setup error protection 6 O
2 | IF input function number error 1 protection | O 04 2 | Home position return error protection| O | O
33 | 3 |IFinput function number error 2 protection | O 6-12 3 | Home position return error protection2| O | O
4 | IF output function number error 1 protection | O 95 |0 to 4) Motor automatic recognition error protection
5 | IF output function number error 2 protection | O 2 | Control unit error protection 1 O
8 | Latch input allocation error protection | O 3 | Control unit error protection 2 O 6-21
34 0 | Motor working range setup error protection | O | O 96 4 | Control unit error protection 3 O
1| One revolution absolute working range error| O | O 613 5 | Control unit error protection 4 O
36 |0to 1| EEPROM parameter error protection 6 | Control unit error protection 5 O
37 (0to 2| EEPROM check code error protection 7 | Control unit error protection 6 O
0 |Drive prohibition input protection1 O 1 | RTEX hardware error protection 1| O
38 | 1 | Drive prohibition input protection2 O 6-14 98 | 2 | RTEX hardware error protection 2| O
2 | Drive prohibition input protection3| O 3 | RTEX hardware error protection 3| O 6-22
Other .
TED Other error protection — | — | =

{The meaning of the attribute )

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.)
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When in Trouble

1. When in Trouble

Detail of Error Code

Error code No.

Protective

protection

the permissible input voltage. = Voltage
between P and N of the converter
portion of the control power supply has
exceeded the specified value.

Source voltage is high. Voltage surge
due to the phase-advancing capacitor
or UPS (Uninterruptible Power Supply)
have occurred.

100 V version: approx. 200 VDC (approx. 140 VAC)
200 V version: approx. 400 VDC (approx. 280 VAC)

1) Disconnection of the regeneration
discharge resistor

2)External regeneration resistor is not
appropriate and could not absorb the
regenerative energy.

3) Failure of servo driver (failure of the
circuit)

4) External regeneration discharge
resistor is not appropriate and could
not absorb the regeneration energy.

Main | Sub function Catses ARG
11 | 0 | Under Voltage between P and N of converting 100 V, 200 V product
voltage unit of control power supply has fallen Measure L1C-L2C line voltage of connector
protection of down anq dropped below specified value. | and terminal block
trol 100 V version: approx. 70 VDC (approx. 50 VAC)
CONIrol POWET| 500 v version: approx. 140 VDC (approx. 100 VAC)
supply 1) Low power supply voltage. Occurrence | 1) Increase the capacity of power supply
of momentary power failure. voltage. Change the power supply.
2) Power capacity shortage...Due to rush | 2) Increase the power capacity.
current at the main power-on, power
supply voltage has fallen down.
3) Servo driver failure (circuit failure) 3) Replace with new servo driver.
12 | 0 | Over-voltage | Power supply voltage has exceeded Measure the voltage between lines of

connector (L1, L2 and L3). Enter correct
voltage. Remove a phase advancing
capacitor.

1) Measure the resistance of the external
resistor connected between terminal P - B
of the driver. Replace the external resistor
if the value is .

2) Change the specified regeneration
resistance value to wattage.

3) Change to the one with specified
resistance and wattage.
4) Check that Pr0.16.

- Confirmation work is that checking the charge lamp is turned off after the power supply turn off.

Related page --¥] - P.2-2“Composition of Peripheral Equipments”

Rev.2.00

+ P.3-79"Details of Parameter”
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6-6

1.When in Trouble

Detail of Error Code

Error code No.| Protective
Main | Sub function Causes R
13 | 0 | Main power | 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 off
detecting time) while Pr5.08 (LV trip selection
voltage- at the main power-off) is set to 1. Or the
protection voltage between P and N of the converter
(PN) portion of the main power supply has fallen
1 | main power below the specified value during Servo-ON.
100 V version: approx. 80 VDC (approx. 55 VAC)
supply 200 V version: approx. 110 VDC (approx. 75 VAC)
under- 1) Power supply voltage is low.
voltage Instantaneous power failure has 1) Increase the power capacity. Change the
protection occurred power supply. Remove the causes of the
(AC) shutdown of the magnetic contactor or the
2) Instantaneous power failure has main power supply, then re-enter the power.
occurred. 2) Set up the longer time to Pr5.09 (Main
power off detecting time). Set up each
3) Lack of power capacity...Power supply phase of the power correctly.
voltage has fallen down due to inrush 3) Increase the power capacity. For the
current at the main power-on. capacity, refer to P.2-18, "List of Applicable
Peripheral Equipments to Driver" of
4) Phase lack...3-phase input driver has Preparation.
been operated with single phase input. | 4) Connect each phase of the power supply
(L1, L2 and L3) correctly. For single phase,
5) Failure of servo driver (failure of the 100 V and 200 V driver, use L1 and L3.
circuit) 5) Replace the driver with a new one.
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
wire out of the connector. Make a correct
IPM: wiring connection.
Intelligent 3) Earth fault of the motor wire 3) Measure the insulation resistance between
Power Module . .
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 )

- Confirmation work is that checking the charge lamp is turned off after the power supply turn off.
- When protective function marked with * in the protective function table is activated, it cannot

be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.
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I 1.When in Trouble

Detail of Error Code

Error code No.

Protective

“Over-load level setup” and resulted in
overload protection according to the time
characteristics (described later).

1) Load was heavy and actual torque has
exceeded the rated torque and kept
running for a long time.

2) Oscillation and hunching action due to
poor adjustment of gain. Motor
vibration, abnormal noise.

Inertia ratio (Pr 0.04) setup error.
3) Miswiring, disconnection of the motor.

4) Machine has collided or the load has
gotten heavy.

Machine has been distorted.

5) Electromagnetic brake has been kept
engaged.

6) While wiring multiple axes, miswiring
has occurred by connecting the motor
cable to other axis.

7) P5.12 “Over-load level setup” is too
low.

much on the graphic screen of the network.

Check the over-load alarm display and load

factor with the network.

1) Increase the capacity of the servo driver
and motor. Set up longer acceleration/
deceleration time. Lower the load.

2) Make a re-adjustment of gain.

3) Make a wiring as per the wiring diagram.
Replace the cables.

4) Remove the cause of distortion. Lower the
load.

5)Measure the voltage between brake
terminals. Release the brake.

6) Make a correct wiring by matching the
correct motor and encoder wires.

7) Set Pr5.12 “Over-load level setup” to 0 (Set
the maximum value allowed for the motor).

* The over-load protection time characteristics are described on P.6-23.

Main| Sub function Catses ARG
15| 0 | * Temperature of the heat sink or power L
Over-heat device has been risen over the specified
protection temperature.

1) Ambient temperature has risen over 1) Improve the ambient temperature and

the specified temperature. cooling condition.

2) Over-load 2) Increase the capacity of the driver and
motor. Set up longer acceleration/
deceleration time. Lower the load.

1 | Encoders When encoder overheating prtection
abnormal detection is valid by the setting value —
Over-heat of bit 11 Pr6.10,(Invaild initial set value)
protection The temperature of encoder has

exceeded an encoder overheat abnormal

level.

1) The ambient temperature of 1) Improve the ambient temperature of

servomotor is high. servomotor and the cooling condition.

2) Overload 2) Increase capacity of servo driver and
motor.Set up longer acceleration/
deceleration time.Reduce the load..

16 | 0 | Over-load Torque command value has exceeded Check that the torque (current) does not
protection the over-load level set with Pr 5.12 oscillates nor fluctuate up and down very
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- Confirmation work is that checking the charge lamp is turned off after the power supply turn off.

- When protective function marked with * in the protective function table is activated, it cannot
be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.
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1.When in Trouble

Detail of Error Code

Error code No.|  Protective
Main | Sub function Causes R
16 | 1 | Torque Torque saturated has continued for the | « Check the operating state of the driver.
saturation period set to Pr 7.16 “Torque saturation ¢ Take the same measure as done against
anomaly error protection frequency” or Pr6.57 Err16.0.
protection “Torque saturation anomaly detection
time”.
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-
. cation.
regeneration Do not use in the continuous regenerative
load 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.
[ ] [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.
1 |* Regenerative driver transistor on the Replace the driver.
Regenerative | servo driver is defective.
transistor
error
protection
21 o |* 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
communication | in certain times, and disconnection of the connector pins.
disconnection | detecting function has been triggered.
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
communication| error due to noise. Encoder cables are especially when the encoder cables are
error connected, but communication data has long.
protection some errors. * Separate the encoder cable and the motor

cable if they are bound together.
¢ Connect the shield to FG.

- Confirmation work is that checking the charge lamp is turned off after the power supply turn off.
- When protective function marked with * in the protective function table is activated, it cannot

be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.
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1.When in Trouble
Detail of Error Code
Error code No. i
23| 0 |* Data communication between the ¢ Secure the power supply for the encoder L
Encoder encoder is normal, but contents of data of DC4.90 V to 5.25 V)...pay an attention
communication| are not correct. especially when the encoder cables are
data error Mainly data error due to noise. Encoder long.
protection cables are connected, but communication |  Separate the encoder cable and the motor
data has some errors. cable if they are bound together.
¢ Connect the shield to FG.
24 | 0 | Position 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 “1st torqur limit” and
Pr5.22 “2nd torqur limit” . Make a encoder
wiring as per the wiring diagram. Set up
. the longer acceleration/deceleration time.
2) SetL.Jp.vaIue of Pr0.14 (P.OSITIOH Lower the load and speed.
deviation excess setup) is small. 2) Set up a larger value to Pr0.14. —
1 | Speed 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 adjusting the gain.
speed is forcibly set to 0 due to ¢ Disable the excess speed deviation
instantaneous stop caused by the detection (Pr6.02 = 0).
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.
26 | 0 | Over-speed | 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. 6
1 | 2nd Over- The motor rotational speed has exceeded | , pmake a gain adjustment when an overshoot
speed the setup value of Pr6.15. has occurred due to a poor gain adjustment. s
protection * Make a wiring connection of the encoder as g
per the wiring diagram. s
5
o

¢ When protective function marked with * in the protective function table is activated, it cannot
be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.
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1.When in Trouble

Detail of Error Code

Error code No.

Protective

command by RTEX communications
received during trial run of FET operating
on the ampilifier alone

Main | Sub function caens A EERUIRED
27 | 1 * Multi-turn clear of absolute encoder | - Check if multi-turn clear of absolute
Absolute is made through USB communication encoder has been made through USB
clear (setup support software PANATERM). communication(setup support software
protection PANATERM).
Checking is for the purpose of safety and not the cause of error.
Multi-turn clearing through RTEX communication does not cause an
alarm. However, be sure to reset the control power.

4 | * Position command variation (value after | - Check whether the position command was
Command electronic gear) exceeds the specified significantly changed due to cyclic position
error value. control (CP).
protection - Check electronic gear ratio.

+ Check whether Update_Counter is
changed in the correct cycle.

- In case of changes from servo-off to servo-
on,check whether the position command
was initialized by the actual position when
Servo_Active is 0.

+ Check whether parameter settings
related to the communication cycle or the
command update cycle are consistent with
the specifications of the host controller

5 | * Position command generation process | -+ Make sure that the electronic gear ratio
Command exceeded the computation range and velocity control conform to limit
generation requirements.
error protection

6 | Operation - When Pr7.99 bit0 = 0, RTEX - Check that RTEX has not been established
commands communications established during trial during FFT trial run when Pr7.99 bit0 = 0.
contention run of FFT operating on the amplifier alone. | - Check that servo ON command by RTEX
protection - When Pr7.99 bit0 = 1, servo ON communication has not been sent from a

host unit during FFT trial run when Pr7.99
bit0 =1.

¢ When protective function marked with * in the protective function table is activated, it cannot
be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.

6-10
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I 1.When in Trouble

Detail of Error Code

Protective
function

Causes

Measures

*

Position
information
initialization
error
protection

+ During validation mode of attribute C
parameter of reset command of RTEX
communication, servo was turned ON.

+ Cancellation of the homing command
was executed from the host device
during homing command (Type_Code:
11h to 1Dh) between home position
detection and completion of return to
home position.

Note: It is not supported in versions
corresponding to function extended
edition 2 or earlier.

-+ Check to see that the servo is OFF during
validation mode of attribute C parameter of
reset command of RTEX communication.

+ Check if homing command is canceled near
the home position signal.

Limit of
pulse replay
protection

The output frequency of pulse
regeneration has exceeded the limit.

+ Check the setup value of Pr0.11 “Output
pulse counts per one motor revolution”
and Pr5.03 “Denominator of pulse output
division”.

- To disable the detection, set Pr5.33 “Pulse
regenerative output limit setup” to 0.

*
Counter
overflow
protection
1

The calculated value of the absolute
encoder position [in pulse units] or the
electric gear ratio exceeded 32 bits in
position information initialization that was
performed after turning on the control
power in absolute mode, after executing
the attribute C parameter enabling mode,
when clearing absolute encoder multi-
turn via PANATERM or RTEX, when
PANATERM operation (trial run, frequency
characteristic analysis, Z phase search,
or fit gain) is completed, or when pin
assignment is made by PANATERM.

- Confirm the operating range of absolute
encoder (absolute external scale) position
and review the electronic gear ratio.

Error code No.
Main | Sub
27 7
28| 0
29 1

2

*

Counter
overflow
protection 2

Position deviation in unit of pulse has
reached+2%-1

(1073741823) or more.

Or, position deviation in unit of command
has exceeded+2%° (1073741824).

+ Check that the motor runs as per the
position command pulses.

- Check that the output toque has not
saturated in torque monitor.

+ Make a gain adjustment.

- Set up maximum value to torque limit
setting.

- Make a wiring connection of the encoder

as per the wiring diagram.

Rev.2.00
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l 1.When in Trouble

Detail of Error Code

33| 0 | * Input signals (SI1, SI2, SI3, Sl4) are + Allocate correct function to each connector
Input assigned with two functions pin.
duplicated
allocation error
1 protection
1 * Input signals (SI5, SI6, SI7, SI8) are
linput assigned with two functions.
duplicated
allocation error
2 protection
2 * Input signals (SI1, SI2, SI3, Sl4) are
linput assigned with undefined number. Or,
function logical setup is not correct.
number error
1 protection
3 | * Input signals (S15, SI6, SI7, SI8) are
Input assigned with undefined number. Or,
function logical setup is not correct..
number error
2 protection
4 | * Output signals (SO1) are assigned with
Output undefined number.
function
number error
1 protection
5 | % Output signals (S02,S0O3) are assigned
Output with undefined number.
function
number error
2 protection
8 | * Error has occurred during function
Latch input assignment of latch correction pins
allocation (SI5, SI6, and SI7).
error e EXT1 must be allocated to SI5. EXT2
protection to SI6 and EXT3 to SI7: but these are
assigned to other pins.
¢ HOME is allocated to SI6 or SI7; POT
is allocated to SI5 or SI7; NOT is
allocated to SI5 or SI6.
* Function not allocated to one or more
control modes.

¢ When protective function marked with * in the protective function table is activated, it cannot
be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.
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1.When in Trouble
Detail of Error Code
34 | 0 | Motor When a position command within the L
working range | specified input range is given, the motor
setup error operates outside its working range
protection specified in Pr 5.14 “Motor working range
etup”. 1) Check the gain (balance between position
1) Gain is not appropriate. loop gain and velocity loop gain) and
2) Pr 5.14 setup value is low. inertia ratio.
3) Conditions of compulsory Err34.0 | 2) Increase the setup value of Pr 5.14. Or,
occurring have met in the case of Set Pr 5.14 to 0 to disable the protective —
Pr6.97 “Function expansion setting 3” function.
bit2=1. 3)Revise the setting conditions or action
Note: It is not supported in versions conditions.(Refer tp Note of P6-24.)
corresponding to function extended
edition 1 or earlier.
1 | One + The working range of an absolute encoder
revolution At the time of absolute encoder is used, (absolute scale) position including absolute
absolute When Pr0.15 “Absolute encoder home position offset is checked. o
working setup”=3, the motor (encoder) position - A motor (encoder) position is returned in
range error crossed motor working range (encoder 1 motor working range (inside of encoder 1
revolution data). revolution data).
36 | 0 | % Data in 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 EEPROM at power-on. may be a failure.) Return the product to the
error dealer or manufacturer. —
protection
37 | 0 | % Data for writing confirmation to EEPROM | Replace the driver. (it may be a failure).
1 EEPROM has been damaged when reading the Return the product to a dealer or
check data from EEPROM at power-on. manufacturer.
2 | code error
protection
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¢ When protective function marked with * in the protective function table is activated, it cannot
be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.
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Detail of Error Code

38 | 0 | Over-travel With Pr 5.04, over-travel inhibit input - Check that there are not any errors in
inhibit input | setup = 0, both positive and negative switches, wires or power supply which are
protection 1 | over-travel inhibit inputs (POT/NOT) connected to positive direction/ negative

have been ON. With Pr 5.04 = 2, positive direction over-travel inhibit input. Check
or negative over-travel inhibit input has that the rising time of the control power
turned ON. supply (12 to 24 VDC) is not slow.

1 Over-travel RTEX communication is OFF with Pr5.04 =0, | - Check that there are not any errors in
inhibit input | and POT or NOT is ON, and then switches, wires or power supply which are
protection 2 | operation command (e.g. trial run, FFT) connected to positive direction/ negative

is given through USB communication direction over-travel inhibit input. Check
(setup support software PANATERM). that the rising time of the control power
Or, POT or NOT is turned ON while the supply (12 to 24 VDC) is not slow.

system is operating according to the

command given through USB

communication(setup support software

PANATERM).

2 * With POT allocated to S16 or NOT to SI7, | - When POT is allocated to SI6 or NOT
Over-travel Pr 5.04 “Over-travel inhibit input setup” is allocated to SI7, make sure that Pr 5.04
inhibit input | set to a value other than 1 (disabled). “Over-travel inhibit input setup” is set to 1
protection 3 (disabled).

40 | 0 | Absolute 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 | - If you use the incremental system
protection encoder has been down. Pr 0.15 "sets the absolute encoder " is set

to 1.
Once this error occurs, the alarm cannot be cleared until the absolute
encoder is reset.
Please refer to P.7-8 “Setup (Initialization) of Absolute Encoder”

41 0 * Multi-turn counter of the encoder has | - Set Pr 0.15 “Absolute encoder setup” to the
Absolute exceeded the specified value. appropriate value.
counter - Limit the travel from the machine origin
over error within 32767 revolutions.
protection

¢ When protective function marked with * in the protective function table is activated, it cannot
be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.
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1.When in Trouble
Detail of Error Code
Error code No.| Protective
Main | Sub function Catses ARG
42 | 0 | Absolute 1) During a power failure, when only 1) Check the driving from outside in a power e
Overspeed battery power is Supp"ed, the motor outage and the rotational Speed at the
error rotational speed has exceeded the time, ?n: oplerate to make it below
i - specified value.
protection specified value. pectiied valu
2) During normal operation, for some 2) Because the mode was switched to a
reason, the power of encoder has power failure mode during normal activity
been shut down, and the rotational - Check the encoder-side power supply
speed has exceeded the specified voltage (5 V5 %).
value. - Check the connection of connector X6. —
- If you use the incremental system
Pr 0.15 "sets the absolute encoder " is set
to1.
(o 1T[i[o] 24 Once this error occurs, the alarm cannot be cleared until the absolute
encoder is reset.
Please refer to P.7-8 “Setup (Initialization) of Absolute Encoder”
44 | 0 | * Single turn counter error was detected. Replace the motor.
Single turn
counter error
protectio
45 | 0 | * Multi turn counter error has been Replace the motor.
multi-turn detected. - If you use the incremental system
counter error Pr 0.15 "sets the absolute encoder " is set
protection o 1. L
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
70 | 0 | U-phase U-phase current offset error is detected. - Turn off the power once, then re-enter.
current - If error repeats, this might be a failure.
detector error Stop using the products, and replace the L
protection motor and the driver. Return the products 6
1 | W-phase W-phase current offset error is detected. to the dealer or manufacturer.
current =
detector error 3
protection =
o
c
72 | 0 | Thermal Thermal protector error is detected. g
protector
error ——

¢ When protective function marked with * in the protective function table is activated, it cannot
be disabled by the alarm clear input (USB conmmunication(PANATERM) or RTEX alarm
clear commond). To return to the normal operation, turn off power, and then turn on power
again,or use soft reset commond by RTEX conmmunication.
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Detail of Error Code

Error code No.

Main | Sub

Protective
function

Causes

Measures

80 | 3

PLL
incomplete
error
protection

Phase lock between communication and
servo (PLL lock) could not be completed
even after 1s of starting synchronization
process.

- Check that communication cycle set in

Pr7.20 “RTEX communication cycle
setup” and Pr7.91 “RTEX communication
cycle enhancement setting” match the
transmission cycle from the host unit.

+ Check that the synchronization mode

among multiple axis in Pr7.22 “RTEX
function extended setup 1” bit1 matches
the setting of the host unit.

- Check that there are no problems in the

processing of the host side units.

- Check that there are no abnormalities

in the transmission cycle of RTEX
communication data from the host unit.

- Design the accuracy of RTEX communication data

transmission cycle from the host device
within £0.05 %.

- If the communication cycle is 250 us or

less, Update_Counter must be varied
correctly even when the command update
cycle equals the communicate cycle.
Please check if there is a problem in
Update_Counter.

- Shut down and reclose the power supply.
+ It may be a failure if indication continues to

be displayed and error persists. Terminate
use and replace the motor and the servo
driver.

- Return to the supplier store for

investigation (repairs).

82 | 0

*k

RTEX node
addressing
error
protection

On power up of the control power,
node address setting rotary switch on
the servo drive has been set to a value
outside the valid value.,

Check the setting of the node address
setting switc.

Set node address setting switch to a value
within the range of 0 and 31 and then turn
on control power to the servo driver,

6-16
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Detail of Error Code

Error code No.| Protective

Main| Sub function Catses ARG
83 | 0 | RTEX Error (CRC error) detection for the read - Check the communication cable for L
continues of receive data sent to the node itself excessive noise.
communication | continued for the number of times set - Check the communication cable for length,
error for Pr7.95 “Number of RTEX continuous |ayout arrangement and connections,
communication error protection 1 . Communication cable must be
protection 1 detections” ) . )
category 5-e or higher (6 or higher grade is

1 | RTEX Error detection for the read of receive rg(_:ropnémende.?) th')ek_:_‘?:/g\llftggspalr cable

continues data sent to the node itself continued ( ) specified by haas

for the number of times set for * Replace the cable with the one

Pr7.96 “Number of RTEX continuous recommended as above, if not a 7
error recommended one.

. communication error protection 2 . )
protection 2 detections”. - Attach the ferrite core to the cable if
effective.

+ Increase the value set for Pr7.95 or Pr7.96.

communication

(o-11)i[o) MY This alarm assumes an error if CRC error, receiving failure, or cyclic
data error occurs. —

84 | 0 | RTEX The condition, in which the receive | - If the frequency of occurrence is changed
communication | interrupt startup signal was not output by the exchange of communication cable,
timeout error | from the RTEX communication IC with there is a possibility of a connection failure
protection 2 | NO reception of communication data, of the connector.

continued for the number of times set for Please change the manufacturer of the

Pr7.97 “Number of RTEX communication connector plug.

timeout error protection detections” - Check to see that the cable is disconnected
or broken.

- Check that the upstream node is ready for
transmission (power is ON, not reset).
Make sure that the host device can
transmit the signal at the correct timing and
speed.

- The communication cycle set by Pr 7.20
“RTEX communication cycle setup” and
Pr7.91 “RTEX communication cycle
expansion setting” must match the
transmission cycle of the host device.

6

Increase the value set for Pr7.97. =
If one or more requirements are not met, ‘3
take the corrective action by referring to 2
description of Err 83.0. g_

3 * An error occurred in the communication- | - Turn off the power once, then re-enter. °
RTEX servo synchronization processing. - If error repeats, this might be a failure. —
ommunication Stop using the products, and replace the
synchronization motor and the driver.
error protection - Return the products to the dealer or

manufacturer.
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1.When in Trouble

l Detail of Error Code

Error code No. i

84 | 5 | RTEX The receive interrupt startup signal was - Make sure that the host device can
ommunication | output from the RTEX communication IC, transmit the signal at the correct timing and
cyclic error but the communication got out of sync speed.
protection with the servo with an error in output - The communication cycle set by Pr 7.20

cycle. “RTEX communication cycle settup” and
Pr7.91 “RTEX communication cycle
expansion setting” must match the
transmission cycle of the host device.
- If one or more requirements are not met,
take the corrective action by referring to
description of Err 83.0.

86 | 0 | RTEX cyclic | The condition, in which there is an error - Check the data in the cyclic command
data error in cyclic command area data (C/R, MAC- field (at location as described on the left
protection 1 | ID) or there is an error in Sub_Chk column).

during 32-byte mode, continued for the + Check process performed on the host
number of times set for Pr7.98 “Number device.
of RTEX cyclic data error protection 1/2 + Increase the value set for Pr7.98.
detections”.
1 RTEX cyclic | The condition, in which there is an error
data error in the cyclic command code, continued
protection 2 | for the number of times set for Pr7.98
“Number of RTEX cyclic data error
protection 1/2 detections”.
2 | % The setup value for Pr 7.38 “RTEX_ - Check for any trouble in the process
RTEX_ Update_Counter error protection setup” performed on the host device.
Update_ has been exceeded and the Update_ - Please check whether there is any problem
Counter Counter has not been updated correctly. in a cycle setup of the host device, and a
error cycle setup of the driver.
protection + Increase the setup value for Pr 7.38.
- Please repeal this alarm when the ratio of
the communication cycle to the cycle which
a command updates is 1:1 and you do not
use Update_Counter.

87 | 0 | Forced Forced alarm input (E-STOP) is applied. - Check the wiring of forced alarm input
alarm input (E-STOP).
protection

90 | 2 | * Communication error occurred or - Take the same measure as done against
RTEX communication was lost during transition Err83.0 or Err84.0.
multi-axis to synchronization establishment in full
synchronization | synchronization mode.
establishment
error protection
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Detail of Error Code

Error code No.| Protective

Main | Sub function CETEES RS
91 | 1 | RTEX - Disagreement in the combination + Check the process of upper device for any L
command of communication cycle, 16/32 byte problem.
error mode, semi-closed/full-closed and

protection control mode

+ The control mode is changed within a
period shorter than 2 ms.

- Control mode was changed during
profile position latch positioning/profile
home position return (Type_Code =
12h, 13h, 31h, 32h, 33h,34h,36h).

- Control mode was changed while
non-cyclic command (Busy = 1) was
processed.

- Home position return command (4h)
was executed during profile position
latch positioning/profile home position
return (Type_Code = 12h, 13h, 31h,
32h, 33h,34h,36h).

- Initialization mode (Type_Code =
1eh, 31h) for home position return
command (4h) was performed during
profile positioning/profile continuous
rotation (Type_Code = 10h, 11h, 20h).

- Type_Code was changed during
profile position control (pp).

- Type_Code = 1eh/2¢h for home
position return command (4th) was
performed at the time of speed control
(CV)/ torque control (CT). ——

- the control mode is except NOP, and
the external scale position information
monitoring facility at the semi-
closed control is effective, and the
communication cycle is 0.0625ms or
less at 16 byte modes.

- During the two-degrees-of-freedom
control mode (standard type), the
control mode was switched to other
than position/speed control .

- During the two-degrees-of-freedom
control mode (sync type), the control

6

=

mode was switched to other than §'

position control . =

5

2

=3

3 | RTEX - Cancellation of Latch mode with stop - Check if cancellation of Latch mode with e
command function was executed by the host device stop function is executed near the trigger

error for Latch mode with stop function (Type_ signal.

protection 2 Code: F1h) of homing
command between trigger signal detection
and completion of the operation.
Note: It is not supported in versions
corresponding to function extended edition
3 or earlier.
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Detail of Error Code

92 | 0 | * Initialization process of internal position - Secure encoder power supply voltage at
Encoder data| information has not conducted normally DC5 V5 % (4.75 to 5.25 V). Care must be
recovery under absolute and semi-closed control taken when the encoder lines are lengthy.
error mode. - If motor wires and encoder wires are
protection bundled together, separate them.

- Connect shield to FG.

3 | Multi-rotation | At continuous rotating absolute encoder Check the value set for the parameter.
upper limit function, there was a disagreement
value between the upper-limit value of encoder
inconsistency | myiti-turn data and the upper-limit value
error protection of driver parameter multi-turn data.

93 | 0 | * Electronic gear ratio exceeds the + Check the setting value of the parameter.
Parameter allowable range. + Electronic gear ratio must be in the range
setup error 1 1/1000 to 8000.

5 | % + The combination conditions of + Check settings of the parameters.
Parameter Pr 7.20“RTEX communication cycle - For correct setting conditions, refer to the
setup error setup”, Pr7.91 “RTEX communication setting of network.
protection 4 cycle expansion setting”, Pr 7.21 “RTEX

command updating cycle setup” and
bit0 (RTEX communication data size)
of Pr 7.22 “RTEX function extended
setup 1”7 and electronic gear ratio are
not met

- Feed forward settings of Pr7.35—-Pr7.37
are duplicated.

8 | * + The continuous rotating absolute Check the value set for the parameter.
Parameter encoder function was set to enable with
setting error | other than the 23-bit motor.
protection 6 | . Apsolute home position offset is set

outside the range in continuous rotating
absolute mode.

94 | 2 | Home An error with profile home position return | - Check sensor installation status etc. for
position occurred. any problem.
return error
protection
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Detail of Error Code

94 | 3 | Home + While Pr7.41 “RTEX function extended | - Enlarge the distance between the Z phase
position setup 5”bit 7 is set to 1, and returning and positive direction/negative direction run
return error to the origin by using the Z phase, inhibit input (POT/NOT).
protection2 either of positive direction/negative - After checking the safety, set Pr7.41 bit 7

direction run inhibit input (POT/NOT) is (setting of detection of run inhibit input
switched ON when the operation for when returning to the origin of Z phase) to
returned to the detected Z phase 0 (disabled).
position is performed.
+ Returning amount to the detected Z
phase position becomes abnormal
when returning to the origin by using
the Z phase.

95 (0~4 | * The motor and the driver have not been | - Replace the motor which matches to the
Motor matched. driver.
automatic
recognition
error
protection

96 | 2 | Control An error occurred in the servo driver | - Turn the power off and then on again.
unit error control unit. - Return the products to the dealer or
protection 1 manufacturer.

3 | Control
unit error
protection 2
4 | Control The servo driver received an RTEX | - Check whether the host device transmits
unit error communication frame in an invalid timing. RTEX communication frames in unstable
protection 3 cycles.
- Keep the accuracy of the transmission
cycle of the host device within +0.05 %.
5 | Control An error occurred in the servo driver | + Turn the power off and then on again.
unit error control unit. - Return the products to the dealer or
protection 4 manufacturer.
6 | Control
unit error
protection 5
7 | Control
unit error
protection 6

Rev.2.00
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1.When in Trouble

Detail of Error Code

Error code No.

Main | Sub

Protective
function

Causes

Measures

98 | 1

%k

RTEX
hardware
error
protection 1

b

RTEX
hardware
error
protection 2

*

RTEX
hardware
error
protection 3

Fault is determined in RTEX
communication related peripheral device.

+ Turn off the power once, then re-enter.
- 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.

Other No.

Other error

Control circuit has malfunctioned due to
excess noise or other causes.

Some error has occurred inside of the
driver while triggering self-diagnosis
function of the driver.

- Turn off the power once, then re-enter.
- If error repeats, this might be a failure.

Stop using the products, and replace the
motor and the driver and External scale.
Return the products to the dealer or
manufacturer.
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1.When in Trouble
Detail of Error Code
Time Characteristics of Err16.0 (Overload Protection)
MSMF Overload protection time characteristics —
Time [s] MSMF5A, 01, 02,04, 08, 09 Time[s] MSMF10, 15, 20, 30, 40, 50
1000 =g TT T T T T T T T T 1000 HE
==\ VI - MSMF30 When the servo |ocngg H
[ When the servo lock, B S Y Y A B —
] Dunngthe rotaption - MSMF10, 15, 20, 40, 50 When the servo Iock|
1 T [ TT T T T TTTTTI
4 | MSMF02 04 |
100 4 100 'R
N\ When the servo lock, B MSMF10, 15, 20z 30, 40, 50
‘\ Duringthe rotaption During the rotaption
L N JER U N N DU S A B
HIA\ < N el TS ~ | —
10 HIN \\‘\ R 10 P N
i NS =
~ —~—
: ——
1 : ~MSMF012 1
' When the servo lock.
' Duringthe rotaption
; [- MsmFsazZ, 011
H | When the servo lock, Duringthe rotaption
0.1 ] T T T T T T T T T T T T T T T 7T 0.1
10018 150 200 250 300 350 100/ \ 150 200 250 300 350
116120 125
Torque [%] Torque [%] P
MQMF Overload protection time characteristics
Time [s] MQMFO1 Time [s] MQMFO02, 04
1000 1000 F————fF————1
MQMF02 When the servo lock
100 : ~MQMFO1 100 itk E=
i When the servo lock, i X - MQMF04 When the servo lock EE
oI\ I #1[| Duringthe rotaption [ | [ | | | T 'MQ.MFOZ MQMFO4 1]
HAN B L During the rotaption 1
H \< HE \,<
10—+ S 10 Ll \
] — A T~
: T HE T
1 L 1 v
0.1 : 0.1 HiH 6
100'1% 180 200 250 300 350 100 \ 150 200 250 300 350
Torque [%)] 115 125 Torque[%]
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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.7-11 Motor characteristics
(S-T characteristics).
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I 1.When in Trouble

Time characteristics of Err16.0 (Overload protection)

MDMF Overload protection time characteristics

Time[s] MDMF10, 15, 20, 30 Time [s] MDMF40, 50
1000 1000 i B
EEEEEEEEEEE s
3
d I-MDMF40 When the servo lock
| s -
H N\
100 dL * MDMF10, 15, 20, 30 100 LN HERERRREN |
' When the servo lock, 1 - MDMF50  When the servo lock [
N Duringthe rotaption : ~_ - MDMF40 , 50 H
H ! N During the rotaption H
; s : ~
10 : ™~ 0 ' I
1 : 1 H
0.1 L 0.1 H
115
100 150 200 250 300 350 1oo/| 150 200 250 300 350
116 120
Torque [%] Torque [%]
MGMF Overload protection time characteristics
Timels] MGMFO09, 13, 18 Time [s] MGMF24,29, 44
1000 1000
: - MGMF24, 29, 44
100 12 - MGMF09, 13, 18 100 1\ When the servo lock,
H When the servo lock, N Duringthe rotaption
AN Duringthe rotaption ! N
H N~ H N
10 . ™ 0 ! ~
1 : 1
0.1 * o1 :
100018 150 200 250 300 350 100" 150 200 250 300 350
Torque[%)] Torque [%]

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.7-11 Motor characteristics
(S-T characteristics).
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Detail of Error Code

Time characteristics of Err16.0 (Overload protection)

MHMF Overload protection time characteristics

ime [s] MHMF5A, 01 Time [s] MHMF02, 04
000 1000
o |- MHMF02 When the servo lock
H P
100 100 1L
L S
|| - MHMF5A, 01 HH (_ - MHMFO04 When the servo lock | |
When the servo lock, HH N -MHMFO02, 04
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i N
N HE -
N i T ———
1 1 T
T — HE
0.1 01 HH
10075 80 200 250 300 350 100/ \ 150 200 250 300 350
Torque[%] 115 125 Torque [%]
Time [s] MHMFO08, 09 L
1000 T s s o
1 B B B B s B
4 I I 1 I I T Il I I T
1! | I I N I N N N N N B B |
- [ 1
H L - MHMF08 When the servo lock |
100 A\
TN\
: " - MHMFO09 When the servo lock [ ||
(] N\ MHMFO08, 09 During the rotaption| | |
10 i -
i L
o T —— I
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o1 HH
100/ \ 150 200 250 300 350
115 125 Torque [%)]
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1000 e 1000 —gg———F———F—————————
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I |4 | - MHMF30 When the servo lock | 6
%
o A LT oo 13X [T L]
H - MHMF10, 15 When the servo lock T ' + MHMF50 When the servo IockEE
t RS - MHMF10, 15,20 T TING - MHMF30, 40, 50 ] =
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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.7-11 Motor characteristics
(S-T characteristics).
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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
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>
2nd over-speed level setup -
(Pr6.15)  [TTTTTTTTTTTTTTTTITTITTITTITIIIII AN
<For immediate stop> e & S A i
Over-speed level setup .
(Pr5.13)

Motor speed

velocity
command

= Time

Al Not t . Generated
am ot generated — 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 . . .
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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Detail of Error Code

Torque Saturation Protection (Err16.1)

If torque saturated has continued for a fixed period, an alarm can be activated. I

Relevant parameters

Pan'\allzeter Title Range Unit Function
Torque Set the torque saturation error protection detection time.
saturation If torque saturation erroneously occurs for a set time,
P6.57 0105000 | ms aue _ y oceurs,
anomaly Err16.1 “Torque saturation error protection” occurs.
detection time When 0 is set, the value set for Pr7.16 is enabled.
If torque saturated is continued during a preset frequency, L
Err 16.1 “Torque saturation protection” will be activated.
Toraue The number of times is counted up every 0.25 ms. For
satl?ration error example, when 30000 is set, Err16.1 occurs if the torque
Pr7.16 . 0t0 30000 | time | saturation condition continues for 7.5 seconds.
protection . . .
The count is cleared when the torque saturation condition
frequency .
is removed.
When the value set for Pr6.57 is other than 0, the value set
for Pr6.57 is enabled.

- Set both Pr6.57 and Pr7.16 to 0 to make this function disabled. —
When torque is controlled, this function is disabled and Err 16.1 will not be activated.
If the immediate stop alarm is activated, this function is disabled and Err 16.1 will not be activated.
- Count cycle is different from the MINAS-A5N series.In the case of the same setting, the time un-
til Err16.1 occurs, ABN is longer than A5N.

Torque limit —f-------------,

Torque command

Time

Torque in-limit I_I
signal output OFF l ON ! OFF I ON i OFF
(TLe) o | | [
: : : : P
: i+ Noalarm | . 6
Alarm output : ; isissued Err16.1 is issued
(ALM) : : Lo ! S
-~ - > o
less than Pr6.57 Setup value ' Pr6.57 Setup value ! 5
: : b : é‘
=2
o
Err16.1 does not occur when the Err16.1 occurs when the torque
torque saturation condition does not saturation condition continues for
continue for the time set for Pr6.57. the time set for Pr6.57 or longer.

Related page -<% © P.3-100. 3-107 “Details of Parameter”
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Detail of Error Code

Allowable Motor Operating Range Setting Function(Err34.0)

6-28

1) Outline

If the motor with respect to the position command input range exceeds the motor op-

erating range that is set by Pr5.14“Motor working range setup”, it can be alarm stop at

the Err34.0 “motor movable range set protection”

The allowable motor operating range is calculated internally by the amplifier under the

following formula:

* Positive direction allowable motor operating range = Positive direction position com
mand entry input range + Pr5.14

* Negative direction allowable motor operating range = Negative direction position
command entry input range - Pr5.14

2) Applicable range
This function works under the following conditions.

Conditions under which the software limit works

Control mode | ¢ Position control

¢ To be in the servo ON state.
Others * Parameters except for controls such as torque limit setup, are
correctly set, assuring that the motor can run smoothly..

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 Pr 5.10“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 Pr 5.14 including the decel-
eration movement.

* When changing the control mode (for the purpose of only to control velocity or
torque), do not use this function. Instead, use software limit function or drive inhibit
input.

* When any of the following values ([encoder pulse] or [external scale pulse]) man-
aged internally in the amplifier, exceeds +231, Err34.0 “motor movable range set
protection” detection process will be invalidated™
- Position command input range
- Actual motor position for judgment
- Motor movable range

* In case any of the following conditions are satisfied, the position command input
range and the actual motor position for judgment managed inside the amplifier will
be cleared and Err34.0 “Motor movable range setting error protection” detection
process will be invalidated.

- When the control power is turned on

- Servo-OFF state

- Velocity control state or torque control state

- During frequency response measurement using setup support software (PANATERM).

- During the time position deviation is cleared (position deviation cleared for servo
OFF or for decelerated stop from alarm, etc.)
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* |n case any of the following conditions are satisfied, the position command input

range and the actual motor position for judgment managed inside the amplifier will

be cleared and Err34.0 “Motor movable range setting error protection” detection

process will be invalidated.

- During trial run or Z phase search operation using setup support software (PANATERM).

- Under absolute clear using setup support software (PANATERM)

-Pr5.14=0

- When Pr5.14 satisfies the following formula (when the value of Pr5.14 converted into
external pulse units exceeds 23'). *1
Pr5.14 > ((2% -1) * Pr3.24 * 10) / (Encoder resolution * Pr3.25)

- When clearing position deviation during deceleration to stop due to over-travel
inhibit input

- When returning to home

*1 However, it is possible to generate Err34.0 by force even when the Err34.0

detection process is disabled, by enabling the following setting.
Pr6.97 “Function expansion setup 3”
bit2 Expansion of Allowable motor operating range abnormal protection
0: Invalid, 1: Valid

4) Relevant parameters

Pan;zeter Title Range Unit Function
Sets allowable motor operating range
corresponding to position command input
range. In case the set value is exceeded,
Motor working Err34.0 “Allowable motor operating range
Pr5.14 | range setup 0t01000 revglluzion abnormal protection” will occur.
Protection function invalid when set value = 0.
In addition, protection function will be
invalid for each condition indicated in the
aforementioned precaution.
. Sets various function in bit units:
B ei:;it;?:n '2147;83648 _ | bitz: I.Expansion of Allowable mo’for
setup 3 0147483647 operating range abnormal protection
0: Invalid, 1: valid

6-29
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Detail of Error Code

5) 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 :[D FIIIIIIIIINIININS Load {77777 7777777777777 7/.

Pr5.14|Pr5.14
Motor
Error occurrence range movable Error occurrence range
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.

, o

.
L] L
Motor :[D 17T 177 770 7777777777777777) | oad (2727277777

Position command
Er5,111 input range Er5,1£,

Error occurrence range Error occurrence range
Motor movable range

< >l

>
>

(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.

; '
| | ' H

Motor :[D 777774 | oad WAZIZIII7TI T I I T T T 777 T 7472777777777
) "

Position command
Pr5.14 input range Pr5.14

Error occurrence range Error occurrence range
Motor movable range

>

v

<
-

A
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1. Troubleshooting

When in Trouble | Fall Prevention Function in the Event of Alarms

Since the servo drive cuts off motor energization when alarm occurs, a workpiece may
fall from the vertical axis such as a robot arm during the period from when brake release
output (BRK-OFF) becomes OFF to when external brake actually operates.

This function can prevent a fall when alarm occurs by setting the sequence at alarm to
immediate stop.

This function cannot be used for alarm that does not support immediate stop.

Related Parameters

Class| No. Title Function

To set the state during deceleration and after stopping when
5 10 | Sequence at alarm | alarm is generated.
Setting to 4 through 7 enables an immediate stop.

To set the bit concerning drop prevention function.
bit10: Fall prevention function, under alarm
Function expansion | 0: Invalid 1: Valid

6 10 setting When the drop prevention function is made enabled, usually
setto 1.
Note: The lest significant bit is designated as bit0.
When alarm that must respond to an immediate stop is
6 51 Immediate stop generated, after turning OFF the brake release output (BRK-

completion wait time | OFF), set the time to maintain the motor energization. In the
case of zero setting, the drop prevention function is disabled.

Content

« Drop prevention function action when alarm that must respond to an immediate stop

Motor stops Motor runs
A (at 30 r/min or lower) (at 30 r/min or higher)| Deceleration start
Motor speed (30 r/min or lower) s ¢mn | \SQ r/min or lower
With/without alarm  Normal f |mmediate stop supported alarm ~_Normalf ilmmediate stop supported alarm
~—=0.5t0 5ms :~—>§0435t05ms
(S:[VN?) alarm output QN (normal) | OFF (abnormal) ON (normal) : OFF (abnormal)
Application of external brake . Application of external brake
e . m e < .
Brake release output | ‘/OFF (operation) OFF (operation)
(BRK-OFF) ON (release) : L 4 ; ON (release) : L 4 ;
Pr6.51isset | Pr6.51isset |
Motor current ON v v OFF ON ¥ v OFF
Dynamic brake Released £ 3 Engaged Released  f ) Engaged

In the event that the drop prevention function is enabled when alarm is generated, set Pr5.10

Rev.2.00

“Sequence at alarm” to 4, Pr6.10 “Function expansion setting” bit 10 to “1,” and a value
longer than the time when brake release output (BRK-OFF) is turned OFF and external brake
actually operates to Pr6.51 “Immediate stop end wait time.”
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When in Trouble

1. Troubleshooting

Emergency Stop upon Occurrence of Alarm

When an alarm requiring emergency stop occurs, the system controls and immediately stops

the motor.

1) Relevant parameters

Pan'\ailzfeter Title Range Unit Function
Specify the status during deceleration and after stop, af-
Sequence at .
Pr5.10 alarm Oto7 — ter occurrence of alarm.Setting the parameter to one of 4
to 7, enables emergency stop.
Torque setup Set up the torque limit at emergency stop.
Pr5.11 |for emergency| O to 500 % When setup value is 0, the torque limit for normal opera-
stop tion is applied.
If the motor speed exceeds this setup value, Err26.0
Pr5.13 Over-speed 01020000 | r/min Over-speed protection occurs.The over-speed .Ievel be-
level setup comes internal value of the over-speed protection level.
speed by setting up this to 0.
Set up the time allowed to complete emergency stop in
Emergency an alarm condition. Exceeding this time puts the system
Pr6.14 |stop time at| 0to 1000 ms in alarm state.
alarm When setup value is 0, immediate stop is disabled and
the immediate alarm stop is enabled.
When the motor speed exceeds this setup time during
2nd emergency stop sequence in an alarm condition, Err 26.1
Pr6.15 |over-speed 01020000 | r/min | 2nd over-speed protection will be activated. The over-
level setup speed level becomes internal value of the over-speed
protection level. speed by setting up this to 0.

2) Emergency stop sequence upon occurrence of an alarm requiring emergency stop

Speed |4
[r/min] : |
/ Motor velocity
Velocity instruction
Stop
reference | - ) - == -
speed : -
(30r/min) Time
Alarm No alarm | Alarm requiring emergency stop occurs.
Pr5. 11 o !
Torque limit For normal operation X\ X For normal operation

Normal operation according to
the command from the host device

6-32

* Pr 5.11 “Torque setup for emergency

1 stop”—shock relief upon emergency

Alarm state (operation after stop: DB/free run)
Emergency stop
Operation
i Emergency stop time
:—>
After occurrence of an alarm requiring emergency stop: when the speed has not dropped
down to 30 r/min after the elapse of time set by Pr 6.14 “Emergency stop time at alarm”, the
system generates the alarm. The system also enters the alarm state if an alarm that does not
require emergency stop occurs in the driver during the sequence of the emergency stop.
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- As protection of an alarm requiring emergency stop occurs,please set an allowable over-speed
level for Pr6.15 “2nd over-speed level setup”.
For the immediate cessation of an error corresponding to the second overspeed protection trip  ———
and the error is generated.but, set Pr5.13 to a small value with a sufficient margin for Pr6.15.
If the margin is insufficient or the set value is the same, both Err26.0 and Err26.1 may be
detected. In this case, Err26.0 will be displayed. However, because Err26.1 is also activated
internally, priority is given to the alarm that does not require emergency stop, and emergency
stop is not executed.
- When there is a plurality of alarm, LED front panel will display the information previously generated.
When confirmed by USB communication (PANATERM)
- Ararm Screen ...Plurality of content for An error occurred in the current is displayed. ——
(First, the first ling)
- Other Screen...... Only the previously generated content is displayed.
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6 1. Troubleshooting

When in Trouble | Slow Stop Function

When the alarm that must respond to an immediate stop comes on, drop in the vertical
axis, etc. is prevented by keeping the motor energized for the time from when the brake
release output (BRK-OFF) is turned OFF to when the external brakes actually begin to
work.

Scope of Application

This function cannot be applied unless the following conditions are satisfied.
Condition for activation of slow stop function

Control mode | ¢ Position control, velocity control or torque control™

¢ Servo-ON state

¢ Elements other than control parameters, such as torque limit,
etc. have been appropriately set, without any problems in normal
operations.

Others

*1 During immediate stop, it is forced to become position control.
*2 Without this function before function extended version1,when it is version 2 only position

control mode with this function,please make this funtion invaild in velocity control mode
and torque conrtol mode

Related Parameters

Class No.| Parameter name | Set range | Units Functions

When Pr 5.04 “Over-travel inhibit input setup”
= 0, specify the status during deceleration

Sequence at and stop after application of the over-travel

Pro.05 | over-travel inhibit| °'©2 | T | inhibition (POT, NOT).
*Set up emergency stop to enable Slow Stop
function.
Specify the status during deceleration and
Pr5.06 Sequence at 0to 9 _ after stop, after servo-off.
’ Servo-Off *Set up emergency stop to enable Slow Stop
function.
Specify the status during deceleration after
Pr5.07 Sequence at 0to9 _ main power interrupt or after stoppage.
’ main power off *Set up emergency stop to enable Slow Stop
function.
Specify the status during deceleration and
Pr5.10 Sequence at 0to7 _ after stop, after occurrence of alarm.
' alarm *Set up emergency stop to enable Slow Stop
function.
Slow stop Sets the deceleration time under slow stop.

. ms/ This function will become effective when
HEs deceleration | 0 to 10000 (1000r/min) | Pr6.10 “Function enhancement setting” bit 15

time setting is setto 1.
Slow stop Sets the S-shape time for deceleration under
S-shape slow stop.
Pr5.57 . 0 to 1000 ms This function will become effective when
acceleration and Pr6.10 “Function enhancement setting” bit 15
deceleration setting is setto 1.
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Slow Stop Function

Class No.| Parameter name | Set range | Units Functions

bit 10: Fall prevention function, under alarm
0 :Invalid, 1: Valid

Function -32768 Normally set to 1 to activate slow stop function
Pr6.10 enhancement to - function
settings 32767 bit 15: Slow stop function

0 :Invalid, 1: Valid

Sets the allowable time for stopping when
alarm is triggered for immediate stop.
Exceeding this set value will trigger a
forced alarm condition. In case the set
value is 0 (zero), no immediate stop will
be made, but an alarm condition will
immediately occur.
In case the slow stop function is to be
. used, set it to a length sufficiently longer L
Immediate stop . S —

. than the maximum deceleration time, as
Pr6.14 time under 0to 1000 ms . :

the motor velocity will have a delay from
alarm )
the deceleration and stop command.
This parameter is valid only for Sequence at
alarm.
This parameter is invalid for Sequence
upon inputting of over-travel inhibition,
Sequence at Servo-Off and Sequence at
main power OFF.
* Please refer to (3) of this item for
maximum deceleration time.
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» Slow stop operation

The figure below indicates the case of slow stop operation under alarm.

Velocity [r/min] Slow stop action start condition detection

3000 ' Actual motor velocity
Pr5.56 “Slow stop deceleration time sett
1000 i
30
0 < >< > >
_ Max. deceleration time ™1 Pr6.51 Immediate stop cpmpletion wait time i Time [ms]
P Pr6.14 Immediate stop time underialarm *3) R
Pr4.38 Mechanical brake action setiunder operation
Torque limit *4) Standard Pr5.11 Immediate stop torque setting Standard |
Motor power *4) Powered Not powered |
xternal brake release *4) Release Activate |

*1)The maximum deceleration time is approximately the value obtained by the following formula:
Maximum deceleration time [ms]

~ Maximum velocity under normal operation pattern [r/min]) x Pr5.56 [ms/(1000 r/min)]
1000

+ Pr5.57Imsl

*2) To be the detection of following conditions:
* Drive prohibited input with slow stop function valid setting.
* Servo-OFF with slow stop function valid setting.
* Main power OFF with slow stop function valid setting.
* Immediate stop response alarm triggered with slow stop function valid setting.
For immediate stop response alarm, refer to P.6-4.

*3) Please set Pr6.14 “Immediate stop time under alarm” to a value that is sufficiently long in length
than the completion of slow stop operation. The stop judgment under slow stop operation is
based on actual velocity. Therefore, the time required for the actual deceleration may take longer
than the maximum deceleration time.

In the immediate stop operation from immediate stop response alarm, in case the immediate stop
continuation duration exceeds Pr6.14 “Immediate stop time under alarm”, an alarm state will be
triggered regardless of the actual motor velocity.

Furthermore, immediate alarm condition will be triggered in case immediate stop non-response
alarm is generated inside the driver during immediate stop.Also,

Pr6.14 "Emergency stop time at alarm” is valid only for Sequence at alarm.

Pr6.14 "Emergency stop time at alarm” is invalid for Sequence upon inputting of over-travel
inhibition,Sequence at Servo-Off and Sequence at main power OFF.

*4) There will be a maximum variance of about 5 [ms] in the switching timing.

Note) Please maintain the main circuit power supply during the time of decelerated stop.
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- S shape processing of slow stop operation

S shape process at the time of slow stop operation can be made by setting Pr5.57. Refer to
the following figure to set Pr5.57.

Velocity[rpm] A ! ts ]
virpm] ;‘ 'E (Velocity control command at time of starting deceleration
Velocity control _.< : x Pr5.56 “Slow stop decelerated stop time setting)
/ ! itdms] =
command i i 1000
Start immediate ts[ms]=Pr5.57 “Slow stop S-shape acceleration/deceleration setting”
stop td
(Slow Stop) Use in the range where ——
Velocity control
command L
After S-shape
processing
s
»
>
0 < > Time [ms]
td

*) Velocity control command at the time of starting slow stop operation shall be —
calculated from the actual velocity.

- Braking distance
*When Pr 5.56 and Pr5.57 has been set, the braking distance under immediate stop
will increase by approximately the following formula. Please confirm its influence on the
actual machine operations, when using.

1) In case of linear deceleration (Pr5.57 =0) —
Linear deceleration brake distance [revolution] Linear decelerating time [s]

(Velocity control command at time of starting deceleration [r/min]) X Pr5.56 [ms/(1000)[r/min]
1000 x 1000

Linear deceleration brake distance [revolution]

__(Velocity control command at time of starting deceleration [r/min]) x Linear decelerating time [s] L
60 x 2

(o]

(Velocity control command at time of starting deceleration [r/min]) 2x Pr5.56 [ms/(1000)[r/min]
60x 2 x 1000 x 1000

=
°
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2) For S-shape deceleration (Pr5.57 #0)
S-shape deceleration braking distance [revolution]

(Velocity control command at time of starting deceleration [r/min]) 7
X Pr5.57 [ms]

60x1000 x 2

—Linear deceleration brake distance [revolution]+

Note) The above formulae are braking distances for the velocity control command only and the
actual motor control delay has to be taken into account. Furthermore, in case the torque
command under deceleration is restricted by immediate stop torque stetting, the braking
distance will not be as per the formulae indicated above.
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1. Troubleshooting

Warning Functions

@ The amplifier is provided with a warning function, in addition to the various protection
functions. The alarm will be triggered before the protective function is activated, and
you can check the conditions such as overload beforehand.

| Warning displayed |

Normal display and warning code (Hex.) slowly displayed alternately.the right dot
flashes when the warning code is displayed.
(Over-load warning in case of servo on)

e

Warning code (2 sec.)
the right dot flashes

The normal display
(4 sec.)

@ One of the following warning modes can be selected through the setting of Pr 6.27
“Warning latch state setup”: the warning non-latch mode in which the warning is auto-
matically cleared 1 sec. after the cause of warning is removed, and the warning latch
mode in which the warning is kept issued even after the cause of warning is removed.
To clear the latched state, use the alarm clearing procedure is the same with alarm
clearing. Note that the battery warning is latched by the encoder: after unlatching at
the encoder, the warning is cleared.

H Relevant parameters

6-38

Class No.| Parameter name | Set range | Units Functions
Selection of Select the type of alarm issued as the alarm output 1 (WARN1).
Pr4.40 | 1 0to 40 — | Setup value 0: ORed output of all alarms.
alarm output For 1 and subsequent see the table in the next page
Selection of Select the type of alarm issued as the alarm output 2.(WARN2)
Pr4.41 | tout 2 0to 40 — | Setup value 0: ORed output of all alarms.
alarm outpu For 1 and subsequent see the table in the next page.
Set the latching state of warning.
Pr6.27 Warning latch 0103 __ | General warning and extended warning can be specified.
’ state setup bit 0: Extended warning 0: unlatch, 1: latch
bit 1: General warning 0: unlatch, 1: latch
Set the threshold of oscillation detection.
Oscillation When torque vibration beyond this setting is detected, an oscillation
Pr6.37 detecting level 0to 1000 | 0.1 % | detection alarm is activated.
etecting leve If the set value is 0, this function is disabled and the alarm is not
activated.
Warning mask -32768
Pr6.38 setting to32767 | | Setthe waming detection mask.If bit is set to1,warning detection will be
- invalid.
Pr6.39 Warning mask -32768 _ | (/O connector and RTEX conmmunication state flag is the Common.)
' setting 2 to 32767
Specifies a time to wait until a main power off warning is detected when
Main power off main power shut-off continues. _
. TREX communication status AC_OFF becomes 1 when main power off
Pr7.14 |warning 0t02000 | 1ms | .
A is detected.
detection time 0 to 9, 2000: Warning detection is disabled.
10 to 1999: Unit is [ms]
RTEX WngCoOh (RTEX continuous communication error warning) is
. No. of | generated as the number of continuous communication errors reaches
Pr7.26 |continuous error | 01032767 | . .
) times | the parameter setting.
warning setup When the setting is 0, the function is disabled and warning is not generated.
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RTEX WngC1h (RTEX accumulated communication error warning) is genera-
No. of icati -
Pr7.27 | accumulated error| 0 to 32767 | ted as number of accumulated communication errors reaches the para
. times | meter setting.
warning setup When the setting is 0, the function is disabled and warning is not generated.
If Update_Counter is accumulated exceeding the setting value of this
RTEX_Update_ No. of | Parameter and correct update fails, WngC2h (RTEX_Update_Counter
Pr7.28 |Counter 0 to 32767 i ' error warning) is issued.
error warning setup IMeS | When the setting is 0 or 1, the function is disabled and warning is not
generated.
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When in Trouble

1. Troubleshooting

List of Warning Code

H Warning
Warning latch | Output setting Waning mask
Alarm No. Al Content
(Hex.) arm onten pro.o7+ | Pr4-38/ |  Pr6.38/Pr6.39
i Pr4.39 *2 |Corresponding bit *3
AO Overload warning | Load factor is 85% or more the protection level. O 1 Pr6.38 bit7
Over-regeneration | Regenerative load factor is 85% or more the
A1 veregenera generativ 1 857% O 2 Pr6.38 bits
warning protection level.
A2 Battery warning™ | Battery voltage is 3.2 V or lower. Latch fixed 3 Pr6.38 bit0
A3 Fan warning Fan has stopped for 1 sec. O 4 Pr6.38 bit6
Encoder The number of successive encoder
A4 communication communication errors has exceeded the O 5 Pr6.38 bit4
warning specified value.
Encoder overheat | Encoder temperature has exceeded the
A5 cerov der femperat X @ 6 P6.38  bit3
warning specified value.
Oscillation I I ;
A6 . ) Oscillation or vibration has been detected. O 7 Pr6.38 bit13
detection warning
A7 Lifetime detection | The life expectancy of capacity or fan has Latch fixed 8 Pr6.38  bit2
warning dropped below specified value.
A8 Manufacturers use - - - -
A9 Manufacturers use - - - -
Deterioration Load characteristic estimates and torque
AC *¢ i . ) command under constant speed has O 22 Pr6.39 bit7
diagnosis warning
exceeded the set range.
H Extend Warning
Alarm No. Warning latch | Output setting Waning mask
(Hex.) Alarm Content pro.27 1 | Pr4-38/ | Pr6.38/Pr6.39
) Pr4.39 *2 |Corresponding bit *2
RTEX continuous The No. of detected contlngous reading errors
- (CRC error) of the data delivered to the local .
CO0 | communication - @) 11 Pr6.38 bit9
. node reaches the number specified by Pr 7.26
error warning o : . y
RTEX continuous error warning setup”.
RTEX The accumulated number of detected reading
I R f th li h
ci accumu a.lted. errors (CRC error) of the data de |ve|fe?d to the Latch fixed 12 Pr6.38 bit10
communication local node reaches the number specified by
error warning Pr 7.27 “RTEX accumulated error warning setup”.
RTEX_ Accumulated amount exceeded the times specified by
(67] Update_Counter | Pr7.28 “RTEX_Update_Counter error warning setup”, | Latch fixed 13 Pr6.38 bit11
error warning so that Update_Counter was not updated.
When setting of Pr7.14 “Main power off warning
Mai ff ion time” is 10-1 i
c3 aln_power o f:letectlor? time” is 10-1999, instantaneous power o 14 Pr6.38 bit12
warning interruption occurs between L1 and L3 and lasts
for a time longer than the setting of Pr7.14.
PANATERM When bit0 of Pr7.99 R.TE)'( function Extgnded setup
6” is 1 RTEX communication was established, the )
D2 |command : ) @) 30 Pr6.38 bit8
. operation command (such as trail run and FFT) by
execution

6-40

setup support software (PANATERM) was executed.
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List of Warning Code

*1 The part “O” indicates Pr6.27 “Latched time of warning” and can set the time interval 1 to 10s or

no time limit. Note that the battery warning and the end of life warning have “no time limit.”

*2 Through Pr4.40 “Warning output select 1” and Pr4.41 “Warning output select 2,” select the
warning issued as the warning output signal 1 (WARN1) and signal 2 (WARNZ2). In case of
setting value 0, OR output of all warnings will be obtained. In addition, do not use the setup values
other than those listed in the above table.

*3 Each warning detection can be disabled by Pr6.38 “Warning mask setup” and Pr6.37 “Warning
mask setting 2.” The corresponding bits are indicated in the table. The warning detection will be
disabled by bit=1.

*4 When the single-turn absolute function is enabled, a battery alarm is not detected.

*5 Warnings can be cleared by using the alarm clear. While the alarm clear input (A-CLR) is kept

ON, the all existing warnings are always cleared.
*6 Invalidated when Pr6.97 “Function expansion setting 3” bit1 = 0.
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When in Trouble

2. Setup of Gain Pre-adjustment Protection

6-42

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
Generally, because limit input control is valid by controllor,over-travel inhibit input of
driver is invalid.Be sure to confirm the controller specifications.

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.

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.

P.3-84 (Pr5.13)

(Continued ...)

Rev.2.00



I 2. Setup of Gain Pre-adjustment Protection

Rev.2.00

4) Setup of the excess positional deviation protection

During the position control or full-closed control, this function detects potential excessive
difference between the position command and motor position and issues Err24.0 "Position
deviation excess protection”.

Excess position deviation level can be set by Pr0.14 “Position deviation excess setting.
The detection position can be selected from command position deviation [pulse (command
unit)] and encoder position deviation [pulse (encoder unit)] or full-closed deviation [pulse
(external scale unit)] in Pr5.20 “Position setting unit selection”. (See the control block diagram)

Default is set to 100000 [pulse (command unit)].

Because the position deviation during normal operation depends on the operating speed
and gain setting, fill the values obtained from the equation below based on your operating
condition and input the resulting value to Pr0.14.

4-1) In case two degree-of-freedom is set to valid (Pr6.47 bit 0 = 1)
H For Pr5.20 = 0 (Detection by command position deviation)
Using command positional deviation (after filter) (Pr7.23 bit14=0)

* In this case, the position deviation cannot be obtained through calculation formu-
la. Set the value including allowance, by estimating the maximum value of com-
mand position deviation (Pmax) from the actual operation waveform that could be
used.

Pr 0.14“Setup of positional deviation excess” = Vc / Kp x (1.2 to 2.0)

Factor in ( ) is margin to prevent frequent activation of excess positional deviation protection

Using command positional deviation (before filter) (Pr7.23 bit14=1)

.» For Pr5.20 = 1 (Detection by encoder position deviation or full-closed position deviation)

Pr0.14 “Setup of positional deviation excess” = (P1 + P2 + P3 + P4) x (1.2 10 2.0)
Factor in ( ) is margin to prevent frequent activation of excess positional deviation
protection.

Position command smoothing (second-order) accumulator pulse count:

P1 = Vc x(set value for Pr2.22 / 10000)x2

Position command FIR filter accumulator pulse count :

P2 = Vc x(set value for Pr2.23 / 10000) / 2

Adjustment filter accumulator pulse count : P3 = V¢ x (set value for Pr6.48 / 10000)

Damping filter accumulator pulse count : P4 = Vc /(7 x damping frequency [Hz])

.» V¢ : maximum frequency of positional command pulse [pulse (command unit)/s]

.» Damping frequency is 1/10 of the set values for Pr2.14 (first), Pr2.16 (second), Pr2.18
(third) and Pr2.20 (fourth) and is calculated only when the set values are effective. In
case multiple damping controls are valid, P4 shall be calculated for each damping filter
and P4 shall be the total of the calculated values.

6-43
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B For Pr5.20 = 1 (Detection through encoder positional deviation )

* In this case, the positional deviation cannot be calculated by a formula. So
estimate the maximum Pmax of the encoder positional deviation or the full-closed
positional deviation by the waveform of a real machine that may be used, and set
a value on the safe side.

Pr0.14 “Setup of positional deviation excess” = Pmax x (1.2 to 2.0)

Factor in ( ) is margin to prevent frequent activation of excess positional deviation
protection.

* Measure with the smallest value when switching position loop gain K
* Setting of command filter and damping control will not have any effect in case Pr 5.20 = 1.

4-2) In case two degree-of-freedom control is invalid (Pr6.47 bit 0 = 0))
¢ For Pr5.20 = 0 (Detection by command position deviation)
Using command positional deviation (after filter) (Pr7.23 bit14=0)

Pr0.14 “Setup of positional deviation excess” = P1 x (1.2 to 2.0)
Factor in ( ) is margin to prevent frequent activation of excess positional deviation
protection.

Command positional deviation: P1 = Vc / Kp x ((100 - (set value for Pr1.10/ 10)) / 100)
* Vc : maximum frequency of positional command pulse [pulse (command unit)/s]
* Kp : Position loop gain [1/s] (When switching position loop gain Kp, select the smallest

value for calculation.)

Using command positional deviation (before filter) (Pr7.23 bit14=1)

Pr0.14 “Setup of positional deviation excess” = (P1 + P2 + P3 + P4) x (1.2 to 2.0)
Factor in ( ) is margin to prevent frequent activation of excess positional deviation
protection.

Command positional deviation: P1 = Vc / Kp x ((100 - (set value for Pr1.10/ 10)) / 100)
Position command smoothing (first-order) accumulator pulse count:
P2 = V¢ x (set value for Pr2.22 / 10000)

Position command FIR filter accumulator pulse count :

P3 = Vcx (set value for Pr2.23/10000) / 2

Damping filter accumulator pulse count : P4 = Vc / (7 x damping frequency [Hz])

* V¢ : maximum frequency of positional command pulse [pulse (command unit)/s]

* Kp : Position loop gain [1/s] (When switching position loop gain Kp, select the smallest
value for calculation.)

* Damping frequency is 1/10 of the set values for Pr2.14 (first), Pr2.16 (second), Pr2.18
(third) and Pr2.20 (fourth) and is calculated only when the set values are effective. In
case multiple damping controls are valid, P4 shall be calculated for each damping filter
and P4 shall be the total of the calculated values.
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W For Pr5.20 = 1 (Detection through encoder positional deviation )

Pr0.14 “Setup of positional deviation excess” = P1 x (1.2 10 2.0)
Factor in ( ) is margin to prevent frequent activation of excess positional deviation

rotection.

Encoder positional deviation : P1 = Ve /Kp x ((100 - (set value for Pr1.10/ 10)) / 100)
* Ve : Maximum operating frequency [pulse/s] in encoder units
* Kp : Position loop gain [1/s] (When switching position loop gain Kp, select the smallest

value for calculation.)
* Setting of command filter and damping control will not have any effect in case Pr 5.20 = 1.

Notes: When switching from the velocity control to position control, position deviation
correcting function is used, which will increase calculation value and error. To cope with
these problems, increase the margin.

5) Setup of motor working range

During the position control, this function detects the motor position which exceeds the
revolutions set to Pr 5.14 “Motor working range setup”, and issues

Err 34.0 “Software limit protection”.
For details, refer to 6-2 Motor working range setup function of RTEX communication

Functional Specification .
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3. About the Protection Function Setting while

When in Trouble | Returning to the Origin by Using the Z Phase

6-46

If the following parameters are set, the run inhibit input (POT, NOT) is detected when
returning to the Z phase detection position, which is treated as the origin, with the op-
eration for returning to origin by using the Z phase.

If run inhibit input is detected during the return operation, the protection function used
for interrupting and stopping energization can be enabled by making Err94.3 “returning
to origin error 2” occur.

Pr7.41 bit7 “RTEX function extended setup 4 Run inhibit input detection setting when
returning to origin of Z phase”=1

(Caution)
- If the above value is set to the parameter and the Z phase in the vicinity of run inhibit

input (POT/NOT) is configured as the origin, Err94.3 may be erroneously detected
because overshoot occurs while returning to the Z phase detection position treated as
the origin.

In this case, the position at run inhibit is input needs to be separated from the Z phase,
which is treated as the position for completing return to the origin; therefore be sure to
prevent occurrence of returning operation in the vicinity of run inhibit input (POT/NOT).

Example of false detection of Err94.3

Z phase detection
| POT/NOT position treated as

L-SPEED

speed
[r/min]

position
>

Err94.3 is falsely detected
due to overshoot. H
+ Motor Speed

Z phase |_|

Example for preventing false detection of Err94.3

Z phase detection
I POT/NOT position treated as the origin

L-SPEED
speed
[r/min]

________________ A AN

Err94.3 does not occur even
if overshoot occurs.

Z phase |_|

- If the above value is not set for the parameter, detection of run inhibit input (POT/NOT)

while returning to the Z phase detection position, which is treated as the origin when
returning to the origin by use of the Z phase, is disabled.

Rev.2.00



I 3. About the Protection Function Setting while Returning to the Origin by Using the Z Phase

B Relevant parameters

Class No.

Parameter name

Set range

Units

Functions

Set up the operation of the run-inhibition (POT, NOT) inputs.

Set the parameter according to the specification of upper controller.
Normally it should be set to 1 (disabled) because the operation is cont-
rolled

by an upper controller.

Prs.04 |OVertravel 0:POT — inhibits CW drive, NOT — inhibits CCW drive. When POT is
N inhibit input se-| 0to2 — . . - . . «
1) tu input during CW driving, stops the drive according to Pr 5.05 “Se
P quence at over-travel inhibit”. The similar function NOT is applied in
reverse direction. Regardless of operating condition, torque in over-
travel inhibition direction is 0.
1:POT and NOT are disabled, having no effect on operation.
2:POT or NOT input activates Err 38.0 Run-inhibition input protection
RTEX function| -32768 bii0 to 6: For manufacturer's use . .
bit7: Run inhibit input detection setting when returning to origin of
Pr7.41 |extended setup to —
5 32767 Z phase
O:Invalid 1:Valid

*1) While returning to the profile origin, settings of Pr5.04 “Over-travel inhibit input setup” and Pr5.05

“Sequence at over-travel inhibit” are temporarily disabled; therefore we recommend setting Pr7.41 bit 7

to 1.

When using the function for returning to the profile origin without using the run inhibit input, do not

assign the run inhibit input (POT/NOT) to general-purpose input. This setting is not disabled only if
Pr5.04 is set to 1.

Bl Relevant protective function

Error No.

Protective
Main | Sub function

Causes Measures

94

Home
position

return error

+ While Pr7.41 “RTEX function extended
setup 5” bit 7 is set to 1, and returning to the
origin by using the Z phase,
either of positive direction/negative direction
run inhibit input (POT/NOT) is switched
ON when the operation for returned to the

- Enlarge the distance between the Z
phase and positive direction/negative
direction run inhibit input (POT/NOT).

- After checking the safety, set Pr7.41
bit 7 (setting of detection of run inhibit

protection2 | getected Z phase position is performed. _ _ o
) input when returning to the origin of Z
+ Returning amount to the detected Z phase .
. ) phase) to O (disabled).
position becomes abnormal when returning
to the origin by using the Z phase.
Attribute
History clear emergency stop
Have record Can be cleared Non-compatible

Rev.2.00
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When in Trouble

4. Troubleshooting

Motor Does Not Run

Classification Causes Measures
Parameter | Setup of the Check that the present 1) Set up Pr0.01 again.
control mode is control mode is correct
not correct with monitor mode of
the UBS communication
(PANATERM).
Setup of Check that the motor 1) Check the setups of Pr0.08, Pr0.09, Pr0.10 again.
electronic gear moves by expected
is not correct. revolution against the
(Position) command pulses.
Wiring Servo-ON input | In the monitor mode by Check and make a wiring so as to connect the

of Connector
X4 (EX-SON) is
open.

USB communication
(PANATERM), is the Pin
No. corresponding to
EX-SON in “ - ” state?

EX-SON input signal.

Positive/negative
direction over-
travel inhibit input
of Connector X4
(NOT/PQOT) is
open.

The monitor mode Of
USB communication
(PANATERM), is the Pin
No. corresponding to
NOT/POT in “ A” state?

1) Check and make a wiring so as to connect NOT/
POT inputs signal.
2) Set up Pr5.04 to 1 (invalid) and reset the power.

Installation

Main power is
shut off.

The monitor mode of
USB communication
(PANATERM), is the Pin
No. corresponding to
S-RDY in “ - ” state?

Check the wiring/voltage of main power of the driver
(L1, L2 and L3).

The motor shaft
drags, the motor
does not run.

1) Check that you can
turn the motor shaft,
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.

If you cannot turn the motor shaft, consult with the
dealer for repair.

Related page -=+] ¢ P.2-47 “Wiring to the Connector,X4”

¢ P.3-39 “Details of Parameter”

6-48
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When in Trouble

4. Troubleshooting

Unstable Rotation (Not Smooth)

Classification

Causes

Measures

is chattering.

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.
Wiring Servo on signal of Connector X4 | Check the wiring and connection of the Connector X4. Correct the

wiring and connection so that the Servo-ON signal can be turned
on normally. Review the controller.

When in Trouble

4. Troubleshooting

Positioning Accuracy Is Poor

Classification Causes Measures
System Position command is not correct. | Count the feedback pulses with a monitor function of the USB
(Amount of command pulse) conmmunication (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.
Adjustment | Position loop gain is small. Check the position deviation with the monitor function of the USB
communication (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.
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.
Wiring Servo on signal of Connector X4 | Check the wiring and connection of the connector X4.Correct the
is chattering. wiring and connection so that the servo-On signal can be turned on
normally. Review the controller.
Installation | Load inertia is large. Check the overshoot at stopping with graphic function of the USB
communication (PANATERM) . If no improvement is obtained,
increase the driver and motor capacity.

Related page -3 e P.3-39 “Details of Parameter” e P.2-47 “Wiring to the Connector, X4”

* P.7-9 “Outline of Setup Support Software “PANATERM”

Rev.2.00
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When in Trouble

4. 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.

When in Trouble

4. Troubleshooting

Abnormal Motor Noise or Vibration

Classification

Causes

Measures

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 USB communication
(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.

6-50
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When in Trouble

4. 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. Make a
correct gain adjustment. Refer to “5. Adjustment”.

Installation

Load inertia is large.

Check with graphic function of USB communication(PANATERM)
or monitor.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.

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 (brake 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

4. Troubleshooting

Motor Speed Does Not Reach to the Setup,

Motor Revolutions (Travel) Is Too Large or Small

Classification

Causes

Measures

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 Pr0.08, 1st numerator of electronic

gear, Pr0.09, numerator multiplier of electronic gear and Pr0.10,
denominator of electronic gear. Refer to parameter setup at each
mode.

Related page -3 e P.3-39 “Details of Parameter” ¢ P.7-9 “Outline of Setup Support Software “PANATERM”

Rev.2.00
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When in Trouble

4. Troubleshooting

Parameter Returns to Previous Setup

Classification

Causes

Measures

Parameter

No writing to EEPROM has been
carried out before turning off the

power.

Refer to P.3-38, “Detail of Attribute ” of Preparation.

6-52
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Supplement

1. Absolute System

QOutline

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.
In absolute system,a battery with multiple data backup is connected with a motor with and ab-

solute encoder.

Absolute data is transmitted to the controller at the current position of the RTEX communica-

tion response.(drive to controller)

@ Relevant parameters

Title

Function

Pr7.13

Absolut homing position

offset

Set encoder position when using absolute encoder and offset of
mechanical coordinate position.

Position information after initialization

All position information =

position offset)

Absolute encoder value

+ Pr7.13(Absolut homing

Electronic gear

This information will be sent to the controller through RTEX communination.

Rev.2.00



1. Absolute System

Supplement Configuration

The Configuration of an Absolute System Using an Absolute Encoder (example of Servo Drive 1 Axis Connection)

Connect the motor with absolute encoder and battery of absolute encoder, and setup the pa-
rameter Pr0.15 to 0 or 2 (set abdolute encoder) ,you can capture the exact prsent 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 put
homing operation.

@ Relevant parameters

Class |No.| Attribute Title Range | Unit Function

Select the use method of the absolute encoder.

0:Use as an absolute system (absolute mode).

1:Use as an incremental system (incremental mode).

2:Use as an absolute system (absolute mode), however

ignore the multi-turn counter over.
Absolute
0 |15 C 0~ 4| — |[3:Use as an absolute system, however not use the
encoder setup . )
multi-turn counter (single-turn absolute mode).

4:Used as an absolute system (absolute mode), however
any upper limit value can be set for the multiturn
counter, and ignore the multi-turn counter over.
(continuous rotating absolute mode)

Host controller Servo driver
X2A i %1 Battery for absolute encoder is required to
store the multi-turn data into the encoder.
>+ S MRxr ' i unct
™ 6 7y ' Connect to either X4 or the junction connec-
tor between X6 and the encoder, when you
RTEX : connect the battery. Do not connect to both.
communication X2B '
interface '
RX+ 2 T !
RX- TX-

Junction Motor

connector  Encoder
14
Battery ™! [ 15 o
L] ! BTP-0 [ !
BTN-0
---------------------- Battery *!

* 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.

Rev.2.00 7-3
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7

Supplement Battery (for Backup) Installation

1. Absolute System

After installing and connecting the back-up battery to the motor,execute and absolute encoder
setup.Refer to the follwing procedure.

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.7-8, “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.

Afer replacing the battery,clear the battery alarm.Press the PANATERM(can download from
official website) in the monitor window to clear the alarm,or through the RTEX communication
to clear the alarm.

When you clear absolute encoder,all of error and multi-turn data will be cleared together with
alarm.

How to Replace the Battery (Method for Mounting to Juncation Cable for Encoder)

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.

Related page -3

* P.7-100 “Battery For Absolute Encoder”
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1. Absolute System
Battery (for Backup) Installation

3) Install the battery to the battery box.

~="  Place the battery with
+ facing downward. Connect
the connector.

4) Close the cover of the battery box.

Close the cover not to
pinch the connector cable.

=

m * Be absolutely sure to follow the precautions below since improper use of the battery can

Rev.2.00

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.

e 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 accor-
dance with these restrictions.

~J
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1. Absolute System
Battery (for Backup) Installation

Life of the Battery

Following 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.

m 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 BC A BC C

A : Current consumption in normal mode 0 [pA]
B : Current consumption at power failure timer mode 90 [uA]
C : Current consumption at power failure mode 30 [pA]

Annual consumption capacity =

(10HxA +0.0014HxB+2HxC)x2x313days + 24 H x C x 52 days =
75.1 [mAh])

Battery life = 2000 [mAh]/75.1 [mAh/year] = 26.6 [year]

2) 1 cycle/day
(2nd cycle of the above 1) is for rest,calculation of battery life for example.

Annual consumption capacity =

(10Hx A +0.0014Hx B+ 14 Hx C) x 313 days + 24 H x C x 52 days =
168.9 [mAh] )

Battery life = 2000 [mAh]/168.9 [mAh/year] = 11.8 (11.841) [year]
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1. Absolute System
Battery (for Backup) Installation

When you Make Your Own Cable for 23hit Absolute Encoder

When you make your own cable for 23bit absolute encoder, connect the optional battery
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.

m Install and fix the battery securely. If the installation and fixing of the battery is not appro-

priate, it may cause the wire malfunction or damage of the battery.
Refer to the instruction manual of the battery for handling the battery.

e Installation Place

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

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

e Wiring Diagram

¢ Pin number of optional connector kit
E5V | EOV |BAT+ |BAT- | PS | PS | FG
lead cable type 7 8 1 2 4 5 3
Small motor
connect type 6 3 5 2 7 4 1
connect type(JN2) 6 1 6 5 3 7 9
Large motor
connect type(JL10) H G T S K L J
Junction connector for
encoder cable Twisted pair Connector, X6
(Optional connector kit) i (Optional connector kit)
E5V /" 1 E5V
EOV < 2 EQV
Battery box for absolute encoder:
DVOP4430 .
1 ' 4 Battery 5
BAT+ BAT+ BAT+ [— j ' PS
BAT- 2 saT— | BAT- |2 5 § PS
PS i Connector, ZHR-2 FG (Case)
PS LoyIsT) /
FG =
/ ]
! .
Title Part No. Manufacturer *1 Battery for absolute encoder (Option):
Connector ZMR-2 J.S.T. DVOP2990
Connector pin SMM-003T-P0.5 J.S.T. *2 Since applicable wire diameters of the battery
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.

Related page  -<+| « P.7-100“Battery For Absolute Encoder”

Rev.2.00
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7-8

1. Absolute System

Supplement 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 0 at the origin by following the procedure
described below.

Clear the absolute encoder from PANATERM or RTEX communication. Turn off power and
then on again.

Through RTEX communication to clear the absolute encoder method and process,please
confirm the controller specifications.

Related page  -3+] e« P.2-47 “Wiring to the Connector,X4”

Rev.2.00



2. Outline of Setup Support Software, “PANATERM”

Supplement Setup on the PC

Connector X1 of MINAS A6N can be connected to your PC through USB cable for com-
puter. 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 I/O 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.

Use option [LAN dongle(DVOPM20105)]for wireless connection.

For details, see the website of Panasonic.

How to Connect

i A s
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.

In additon to PANATERM,you can debug "Panasonic Motor Setup App" through iPhone,
Android applications.For details, see the website of Panasonic.

~J
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[ 2. Outline of Setup Support Software, “PANATERM”

Supplement Setup on the PC

System Required for PANATERM

To use PANATERM, the following system components are required.

*PC Windows® VISTA SP1 (32-bit Ver.)
0s Windows® 7,8 (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.

In additon to PANATERM,you can debug "Panasonic Motor Setup App" through iPhone,
Android applications.For details, see the website of Panasonic.

7-10 Rev.2.00



3 |V|0t0l‘ Chal‘aCterIStIGS (Charactenstms )

Supplement

MSMEF Series (50 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MSMF5AZL1 [[]
Brake without with
Oil seal without/with
Output rating W 50
MADL [ 101 [I[]
Matched drive MADL []05 (1]
Power supply of drive V(AC) 100/200
Rated torque N-m 0.16
Continuous stall torque N-m 0.16
Max.instantaneous speed N-m 0.48
Rated curren A (rms) 1.1
Max.instantaneous current | A (o-p) 47
Rated rotational speed r/min 3000
Max.rotational speed r/min 6000
Rotor inertia x10* kg'm?| 0.026 0.029
MSMF series (s0 w)
Without oil seal With oil seal
@NSMF5AZL11C] @NSMF5AZL1C1C]

Input voltage to driver: AC100 V/200 V

* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
[N-m] [%]
0.6 100
0.3 Peak running range 50
Continuous runnlng
(0.08) - s

0 30b0 ‘ 6000 0 10 20 30 40

ambient temp. [°C]
+ have brake and no brake
have same characteristics,

speed [r/min]

Input voltage to driver: AC100 V/200 V

* Continuous torque vs. ambient temp.

ratio vs. rated torque

] (%] brake "
0.6] 100 with brake
70
0.3 Peak running range 28,
(0.08) :
0 ‘ 302)0 6000 0 1‘0 20 Sb 40

speed [r/min] ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

Rev.2.00

* 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 %)

/aflnuous running r;
S

speed

~J
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3. Motor Characteristics (Sraracteristics )

Supplement

MSMF Series (100 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

Motor model Unit MSMFO11L1 (][] MSMFO12L1 (][]
Brake without with without with
Oil seal without/with without/with
Output rating w 100 100
Matched drive MADL [] 11 L[] MADL []05 [I[]
Power supply of drive V(AC) 100 200
Rated torque N-m 0.32 0.32
Continuous stall torque N-m 0.32 0.32
Max.instantaneous speed N-m 0.95 0.95
Rated curren A (rms) 1.6 1.1
Max.instantaneous current A (o-p) 6.9 4.7
Rated rotational speed r/min 3000 3000
Max.rotational speed r/min 6000 6000
Rotor inertia x10* kg'm? 0.048 0.051 0.048 0.051
MSMF series (100 w)
Without oil seal With oil seal
ONSMF011L1010] ONSMFO11L10[]

* Continuous torque vs. ambient temp.

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
[N-m] [%]
1.04 i} 100
(0.8) e R 95
05 501
(0.16). >
T T T T
0 (5500 0 10 20 30 40

speed [r/min] ambienkt temp. [°C]

« have brake and no brake
have same characteristics.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

orque ratio vs. rated torque orque ratio vs. rated torque )
[N-m] [%] N-m] [%) ‘grl'gE(()eUt
1.07 =0 188 1.01 100 Wwith brake
Peak running range ;(5)
~~~~~~~~~~~~ (086) ..o
~~~~~~ 501 0.5 50
Y SEREIIRIIIE S UUS SOPRIRPRINS
g groogpeesasem 0.16)f e S S T
0 300670 €300 ) /6000 0 10 20 X 30 40 . 0 ' ' 30‘0 63700)‘(4300) ' 6(;00 0 10 20 30 40
speed [r/min ambient temp. [
P [ ! - have brake and no brake p-[°Cl speed [r/min] ambient temp. [°C]
have same characteristicso
@MSMF012L100 @MSMF012L1000

* Continuous torque vs. ambient temp.

speed [r/min]

orque ratio vs. rated torque ithout
Ny el iy
1.04 100 with brake
(0.8) A T 75
70
Peak running range ]
05 50
(0.16) B
‘ " (5500 ‘ ‘
0 3000 ©50% 00 0 10 20 30 40

ambient temp. [°C]

* These are subject to change. Contact us when you use
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3 MDtOI‘ CharaCtETIStICS (Charactensucs )

Supplement

MSMF Series (200 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MSMFO021L1 (][] MSMF022L1 (][]
Brake without with without with
Oil seal without/with without/with
Output rating W 200 200
Matched drive MBDL []21 ][] MADL []15 [I[]
Power supply of drive V(AC) 100 200
Rated torque N-m 0.64 0.64
Continuous stall torque N-m 0.64 0.64
Max.instantaneous speed N-m 1.91 1.91
Rated curren A (rms) 2.5 15
Max.instantaneous current A (o-p) 10.6 6.5
Rated rotational speed r/min 3000 3000
Max.rotational speed r/min 6000 6000
Rotor inertia x10* kg-m? 0.14 0.17 0.14 0.17
MSMF series (200 w)
Without oil seal With oil seal
@NSMF021L1010] ONMSMF021L1010]

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

([)':‘qu:ﬁ ratio vs. rated torque orque ratio vs. rated torque
[%] [N-m] [%] without
2.04 2.0/ brake
> 100 ’ 100
Peak running ran:
H 80
0 ith brake
S 50 1o 50 "
Continuous runni }
(0.16) “ EI N, ] (0.16) R
0 (2600) (3100) 0 10 20 30 40 0 " (2600) (3100) 0 10 20 30 40
8000 6000 ambient temp. [C] 3000 6000 ,
speed [r/min]  have brake and no brake speed [r/min) ambient temp. [°C]
have same characteristics.
@MSMF022L11] @MSMF022L1]]

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage

Continuous togque vs. ambient temp.

orque ratio vs. rated torque

[N'-m] [%]

2.04

100
Peak runni

13 eak running range
IR SRS, "

b BINR 50
(0.16)- DR e :

0 3000 (4600) 0 10 20 30 40

6000 ambient temp. [°C]
. Il .
speed [r/min] - have brake and no rake T

have same characteristics.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

([),I\'lq,f]} ratio vs. rated torque
[%] without
2.0 brake
100
1.3 80
51'1; 0 with brake\
1.0 1 50
(0.16) :
T \ T T T T
0 3000 40 0 10 20 30 40

6000
speed [r/min]

ambient temp. [°C]

* These are subject to change. Contact us when you use these values for your machine design.

Rev.2.00
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3. Motor Characteristics (characteristics )

MSMF Series

Supplement

(400 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

Motor model Unit MSMF041L1 (][] MSMF042L1 (][]
Brake without with without with
Oil seal without/with without/with
Output rating w 400 400
Matched drive MCDL [ 31 L] MBDL []25 [ ][]
Power supply of drive V(AC) 100 200
Rated torque N-m 1.27 1.27
Continuous stall torque N-m 1.27 1.27
Max.instantaneous speed N':m 3.82 3.82
Rated curren A (rms) 4.6 2.4
Max.instantaneous current A (o-p) 19.5 10.2
Rated rotational speed r/min 3000 3000
Max.rotational speed r/min 6000 6000
Rotor inertia x10* kg'm? 0.27 0.30 0.27 0.30
MSMF series (400 w)
Without oil seal With oil seal
ONSMF041L1010] ONSMF041L1010]

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque

vs. ambient temp.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

orque ratio vs. rated torque
[N'm %]
4.0

1 100

90

2.04
(16) 50
(0.84) A covemreneneaeenens 88,0000000000600000550TY

0 480 se00) 0 10 20 30 40

ambient temp. [°C]
+ have brake and no brake
have same characteristicso

6000
speed [r/min]

* Continuous torque vs. ambient temp.

orque ratio vs. rated torque 0"\';_‘”9 ratio vs. rated torque
[N'm %] (N'm [%]
4.04
4.01 100 I 100
: 90
Peak running ra:n 75
2,04 50 2.0 s
(1.7)A e .7
(0.82)f-cceeeennee . . (0:32) . - . .
(2600)(3100) 0 10 20 30 40 0 (2600)(5100) 0 10 20 30 40
0 %’OOO 6000 ambient temp. [°C] 23000 6000 ambient temp. [°C]
speed [r/min] - have brake and no brake speed [r/min] - have brake and no brake
have same characteristicso have same characteristics,
@MSMF042L110] @MSMF042L110]

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage

* Continuous torque vs. ambient temp.

)

orque ratio vs. rated torque
[N-m [%]
4.0
] 100
75
2.0 50
(1.6)
Continuous running range
(0.84) .o eeeiiiiee b e

(3100)(3600) 10
3000

6000
speed [r/min]

have same cl

ambient temp. [°C]
+ have brake and no brake

20 30 40

haracteristicso

* These are subject to change. Contact us when you use
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3. Motor Characteristics (characteristics )
Supplement MSMF Series (750 W to 1.0 kW 80))

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MSMF082L1 [][] MSMF092L1 [1[] L
Brake without with without with
Oil seal without/with without/with
Output rating w 750 1000
Matched drive MCDL [135[][] MDDL []45[][]
Power supply of drive V(AC) 200 200
Rated torque N-m 2.39 3.18 —
Continuous stall torque N-m 2.39 3.18
Max.instantaneous speed N-m 7.16 9.55
Rated curren A (rms) 4.1 5.7
Max.instantaneous current A (o-p) 17.4 24.2
Rated rotational speed r/min 3000 3000 L
Max.rotational speed r/min 6000 6000
Rotor inertia x10* kg-m? 0.96 1.06 1.26 1.36

MSMEF series (750 W to 1.0 kW(osn)
Without oil seal With oil seal
@MSMF082L1[ ][] @MSMF082L1[ ][]
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.)
orque * Continuous torque vs. ambient temp. orque * Continuous torque vs. ambient temp)|
q ratio vs. rated torque N'm] ratio vs. rated torque
(N-m] [%] (%]
8.0 8.0
0 100 1 100
4.0] 404 |
52 50 @) e T 50
©06) - 064 . e ‘ ‘ ‘
(3200) (3600) ‘ 0 10 20 30 40 0 (3200 (3600) 0 10 20 30 40
0 3000 6000 ambient temp. [°C] 3000 6000 ambient temp. [°C]
speed [r/min] - have brake and no brake speed [r/min] - have brake and no brake
have same characteristicso have same characteristics.
@MSMF092L1][] @MSMF092L1[ ][]
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.) )
orque * Continuous torque vs. ambient temp. orque * Continuous torque vs. ambient temp,
ratio vs. rated torque ratio vs. rated torque
[N-m] a [N-m] by
[%] [%]
104
100 100
(5.5())
5.0] L
50 @0) 50
Continuous runniné ranit;e Continuous running :Iang;e 7
o e 0 10 20 30 40 0 00 t200) 0 10 20 30 40
3000 6000 . 3000 6000 )
; ambient temp. [°C f ambient temp. [°C
Speed [r/mln] + have brake and no brake P [ ] Speed [r/mln] + have brake and no brake P [ ]
have same characteristics, have same characteristicso

* These are subject to change. Contact us when you use these values for your machine design.
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3 Motor CharaCte”Stlcs Charactensucs )
Supplement MSMF Series (1.0 kW (100 to 2.0 kW)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MSMF102 L1 (][] | MSMF152 L1 [ | MSMF202 L1 (][]
Brake without with without with without with
Oil seal with with with
Output rating kW 1.0 1.5 2.0
Matched drive MDDL []55[ ][] | MDDL[]55[ ][] | MEDL[]83 ][]
Power supply of drive V(AC) 200 200 200
Rated torque N-m 3.18 4.77 6.37
Continuous stall torque N-m 3.82 5.72 7.64
Max.instantaneous speed N-m 9.55 14.3 19.1
Rated curren A (rms) 6.6 8.2 11.3
Max.instantaneous current | A (o-p) 28 35 48
Rated rotational speed r/min 3000 3000 3000
Max.rotational speed r/min 5000 5000 5000
Rotor inertia x10* kg'm?| 2.15 2.47 3.10 3.45 4.06 4.41

MSMF series (1.0 kWt to 2.0 kW)
With oil seal
OMSMF102 L1C10] @MSMF152 L1101
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.
orque ratio vs. rated torque orque ratio vs. rated torque
[N-m] [%] [N-m] [%]
1 i
10+ 00 15 . 100
(6.0)<] Peak running range Do Peak running range
A N 50 751 504
@O ) :
Continuous running rangef G D A :
RIS RO O RO RS N o ‘ ‘ ‘ Continuous runnmg range : . ‘ ‘ ‘
‘ (3800) (4200) 0 10 20 30 40 0 3200)(3600 0 10 20 30 40
O 1000 2000 3000 4000 5000 ambient temp. [°C] 1000 2000 3000 4000 ~ 5000 ambient temp. [°C]
speed [r/min] - have brake and no brake speed [r/min] - have brake and no brake
have same characteristics. have same characteristics.

OMSMF202 L1000

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
[N'm] [%]
20 . 100

Peak running range

10 \
(7.0)f IS
Continuous running rang A

50+

(2.0)

3300) (370 ‘ ‘ ‘
0 1000 2000 300( 03)0 5000 0 10 20 30 40
speed [r/min] < rave brake amibient temp. [*C]
have same characteristics.

* These are subject to change. Contact us when you use these values for your machine design.
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3 Motor Characterlstlcs (Charactenstms )
Supplement MSMEF Series (3.0 kw to 5.0 kW)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MSMF302L1 (] | MSMF402L1 [ | MSMF502L1 (] | L
Brake without with without with without with
Oil seal with with with
Output rating kW 3.0 4.0 5.0
Matched drive MFDL [JA3[J] | MFDL[IB3 ][] | MFDL [] B3 [[]
Power supply of drive V(AC) 200 200 200
Rated torque N-m 9.55 12.7 15.9 —
Continuous stall torque N-m 11.0 15.2 19.1
Max.instantaneous speed N-m 28.6 38.2 47.7
Rated curren A (rms) 18.1 19.6 24
Max.instantaneous current | A (o-p) 77 83 102
Rated rotational speed r/min 3000 3000 3000 L
Max.rotational speed r/min 5000 4500 4500
Rotor inertia x10*kg'm?| 7.04 7.38 14.4 15.6 19.0 20.2

MSMF series (3.0 kw to 5.0 kw)
With oil seal
@MSMF302L11 ] OMSMF402L1010]
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.
orque ratio vs. rated torque orque ratio vs. rated torque
[N'm] [%] [N'm] [%]
30 100 40 100
15 Peak running range 50 201 Peak running range 50
(A2 o R
GO AR TS O =
Continuous runnlng range: : Continuous running range: ;
' (3100)(3400) 0 10 20 30 40 0 (2800)(3100) 0 10 20 30 40
0 1000 2000 3000 4000 5000 ambient temp. [°C] 1000 2000 3000 4000 5000 ambient temp. [°C]
speed [r/min] - have brake and no brake speed [r/min] - have brake and no brake
have same characteristicso have same characteristics,
@MSMF502L110]

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
[N-m] [%]
100 |

Peak running range

25 | 50 1
(B oo N A )
Continuous running rang, : H
. t . 35
(2800) (3200) 0 10 20 30( )40
0 1000 2000 3000 4000 5000 ambient temp. [°C]
speed [r/min] - have brake and no brake

have same characteristics.

* These are subject to change. Contact us when you use these values for your machine design.
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3. Motor Characteristics (Sraracteristics )

Supplement

MQMF Series (100w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque

[N-m] [%]

1.0 100

051 . LS Lok A 50

(0.16) [ [ :
;’ .\ T T T T
3100)(3700, 0 10 20 30 40

0 alge

ambient temp. [°C]
« have brake and no brake
have same characteristics,

speed [r/min]

Motor model Unit MQMFO11L1 ][] MQMFO12L1 [I[]
Brake without with without with
Oil seal without/with without/with
Output rating W 100 100
Matched drive MADL []11 ] MADL [] 05 [][]
Power supply of drive V(AC) 100 200
Rated torque N-m 0.32 0.32
Continuous stall torque N-m 0.33 0.33
Max.instantaneous speed N-m 1.11 1.11
Rated curren A (rms) 1.6 1.1
Max.instantaneous current A (o-p) 7.9 5.5
Rated rotational speed r/min 3000 3000
Max.rotational speed r/min 6500 6500
Rotor inertia x10* kg-m? 0.15 0.18 0.15 0.18
MQMF series (100 w)
Without oil seal With oil seal
@NQMFO11L1010] ®MaMFO11L1010)

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque ithout

[N-m] [%] brake.

1.0 100 with brake
75
70

0.5 50

(0.3)

(0.16) patoc

0 ponioo T 0 10 20 30 40

3000 6000

speed [r/min] ambient temp. [°C]

@MaMF012L1010
Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque

IN-m] [%]

1.0 . 100
(ogs)[Peaknmingrange L

05 50

Continuous running range :
(0.4B) v veerereeeeneeencnes S RRRRRRELE =
T

T T T T
(550%) 0 10 20 30 40
000 ambient temp. [°C]
+ have brake and no brake
have same characteristics.

speed [r/min]

@MaMFo12L100]
Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque ithout
. withou
[Nm] [%] brake
1.0 N 100 ‘with brake
Peak running range N
(0.85) ..o 75
: 70
05 : 50+
(0.16) ]
T T
5500 ‘ y
0 3000 50900 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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3. Motor Characteristics (characteristics )

Supplement

MQMF Series (200 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Input voltage to driver: AC100 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

Motor model Unit MQMF021L1 [][] MQMFo022L1 [][]
Brake without with without with
Oil seal without/with without/with
Output rating W 200 200
Matched drive MBDL []21 ][] MADL []15 ][]
Power supply of drive V(AC) 100 200
Rated torque N-m 0.64 0.64
Continuous stall torque N-m 0.76 0.76
Max.instantaneous speed N-m 2.23 2.23
Rated curren A (rms) 2.1 1.4
Max.instantaneous current A (o-p) 10.4 6.9
Rated rotational speed r/min 3000 3000
Max.rotational speed r/min 6500 6500
Rotor inertia x10*kg-m? 0.50 0.59 0.50 0.59
MQMF series(200 w)
Without oil seal With oil seal
ONQMFO21L1010] @NMQMF021L101(]

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
(N-m] %]
2.04
: 100
Peak running range :
1.1 :
I R 50
(0.8) s
(0.32) : :
(3300) (4100) ’ 0 16 Zb 3b 40
0 3000 6000

ambient temp. [°C]
+ have brake and no brake
have same characteristicso

speed [r/min]

o’\rﬁue ratio vs. rated torque orque ratio vs. rated torque
[N-m] %] [N-m] [%] \gilrﬂ(out
2.04 20/ ~— rake
100 PN 100
Peak running range: 80
Dot 70 N
1.04 50 104 50 with brake,
(0.6) (0.6)
(0.32) : (0.32)
. T t T T . . . .
0 (240%000 6000 0 10 ari?).en??em 4([)°C] 0 10 20 30 40
I 3 .
speed [r/min] e ke o st speed [r/min] ambient temp. [°C]
have same characteristicso
ONaMFo22L1010] @NQMF022L1 (]

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

orque ratio vs. rated torque

[N-m] [%] without
20 - brake
100
80
(1) 70 |
1.0 N 50 with brake,
(0.8) ==
(0.32) i
0 30(()3800' (4100) 6 0 1‘0 20 Sb 40

speed [r/min] ambient temp. [°C]

* Continuous torque vs. ambient temp.

* These are subject to change. Contact us when you use these values for your machine design.
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3. Motor Characteristics (characteristics )

Supplement

MQMF Series (400 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

orque ratio vs. rated torque
[N'm [%]
4.0 100
2.0 50
(1.4)
(1.0
(0.32 T T T
0 0 10 20 30 40

ambient temp. [°C]
- have brake and no brake
have same characteristics,

6000
speed [r/min]

* Continuous torque vs. ambient temp.

Motor model Unit MQMF041L1 (][] MQMF042L1 (]
Brake without with without with
Oil seal without/with without/with
Output rating w 400 400
Matched drive MCDL []31 ][] MBDL []25 ][]
Power supply of drive V(AC) 100 200
Rated torque N-m 1.27 1.27
Continuous stall torque N-m 1.40 1.40
Max.instantaneous speed N-m 4.46 4.46
Rated curren A (rms) 4.1 2.1
Max.instantaneous current A (o-p) 20.3 10.4
Rated rotational speed r/min 3000 3000
Max.rotational speed r/min 6500 6500
Rotor inertia x10* kg-m? 0.98 1.06 0.98 1.06
MQMF series (400 w)
Without oil seal With oil seal
@NQMFO41L1 (] @MaMFO41L1[ ][]

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

speed [r/min]

o’:‘que ratio vs. rated torque
(N'm [%]
4.0
100
75
2.04 50
(1.4)
(1.0)
(0.32) e
o ‘gwm‘ 0 10 20 30 40
300 6000

ambient temp. [°C]
+ have brake and no brake
have same characteristicse

@MOMFo42L1010]

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

?,:ﬁ;e ratio vs. rated torque

4.0 %l

- 100

2.0 50
(1.6)
(0.64) T T T T

T T T T
(2500) 0 10 20 30 40
0 ( 3000 6000

ambient temp. [°C]
- have brake and no brake
have same characteristics.

speed [r/min]

* Continuous torque vs. ambient temp.

OMaMF042L100]

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

6000
speed [r/min]

orque ratio vs. rated torque
[N'm [%]
4.0 100
75
2.0 50
(1.6)
(0.64) : d 2 - T y
0 (250%000 0 10 20 30

40

ambient temp. [°C]
- have brake and no brake
have same characteristics,

* These are subject to change. Contact us when you use these values for your machine design.

7-20

Rev.2.00




3. MUtOr CharaCteriStiCS (ghgracteristics )
Supplement MDMF Series (1.0 kw to 2.0 kw)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MDMF102L1 (][] | MDMF152L1 [J[] | MDMF202L1 ][] —
Brake without with without with without with
Oil seal with with with
Output rating kW 1.0 1.5 2.0
Matched drive MDDL []45 ][] | mbDL []J55 ] | MEDL []83[[]
Power supply of drive V(AC) 200 200 200
Rated torque N-m 4.77 7.16 9.55 —
Continuous stall torque N-m 5.25 7.52 10.0
Max.instantaneous speed N'm 14.3 21.5 28.6
Rated curren A (rms) 5.2 8.0 9.9
Max.instantaneous current | A (o-p) 22 34 42
Rated rotational speed r/min 2000 2000 2000 L
Max.rotational speed r/min 3000 3000 3000
Rotor inertia x10*kg-m?| 6.18 7.40 9.16 10.4 12.1 13.3

MDMPF series (1.0 kw to 2.0 kw)

With oil seal
@MDMF102L11 ] @MDMF152L11 ]
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.
orque ratio vs. rated torque orque ratio vs. rated torque
[N-m] 1%] [N-m] [%]
15 100 204 f\\f 100
104 Peakrunning range (12)
TN . O 504 101 50
(6.0 ... . et
5 1
5 (5.6 e S—
( Continuous running range: ontinuous running range; - :
T a0 t 0 20 30 4 T a0 t o 0 20 30 4
0 1000 2000 3000 o 10 amb_enst(:em O[OC] 0 1000 2000 3000 0 amb_en::’?em O[OC]
. I . : I .
speed [r/min]  have brake and no brake P speed [r/min] - have brake and no brake P
have same characteristics. have same characteristics,

@MDME202L11(]
Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
[N'm [%]
30 1 100

(19)
16
TN SIS 50

69+ R s
Continuous running range : :

..........................

0 10 20 30 40
ambient temp. [°C]

- have brake and no brake
have same characteristics.

'(2200) '
0 1000 2000 3000
speed [r/min]

* These are subject to change. Contact us when you use these values for your machine design.

(7]
=
=
=
@
3
@
=l
=t

Rev.2.00 7-21



Supplement

3. Motor Characteristics (characteristics )

MDMF Series (3.0 kW to 5.0 kW)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

Motor model Unit MDMF302L1 [JJ | MDMF402L1 [J] | MDMF502L1 (]
Brake without with without with without with
Oil seal with with with
Output rating kW 3.0 4.0 5.0
Matched drive MFDL [JA3[J] | MFDL[IB3 ][] | MFDL [ B3 L[]
Power supply of drive V(AC) 200 200 200
Rated torque N-m 14.3 19.1 23.9
Continuous stall torque N-m 15.0 22.0 26.3
Max.instantaneous speed N-m 43.0 57.3 71.6
Rated curren A (rms) 16.4 20.0 23.3
Max.instantaneous current | A (o-p) 70 85 99
Rated rotational speed r/min 2000 2000 2000
Max.rotational speed r/min 3000 3000 3000
Rotor inertia x10*kg-m?| 18.6 19.6 46.9 52.3 58.2 63.0
MDMEF series (3.0 kw to 5.0 kw)
With oil seal
@NDNF302L1 (] @NDMF402L1](]

* Continuous torque vs. ambient temp.

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

2000
speed [r/min]

orque ratio vs. rated torque
[N-m] [%]
70 : 100
Peak running range
DRSO 50
' (1900)(2100) ' ‘ y y
0 1000 3000 0 10 20 30 40

ambient temp. [°C]
- have brake and no brake
have same characteristics.

* These are subject to change. Contact us when you use these values for your machine design.

7-22

orque ratio vs. rated torque orque ratio vs. rated torque
[N-m [%] [N'-m] 1%]
50 1 1 gg 50 1 100
Peak running range
50 254 50
K X T (181) et S EETT oS PR ..
(1.6 . Continuous running range.. ; Continuous running rai 8
2200)(2400 0 20 3 ‘ (1900)(2100) ‘ © 20 3
0 1000 S 10 20 30 40 . 0 1000 2000 3000 0 10 20 30 40 .
. ambient temp. [°C] . ambient temp. [°C]
Speed [r/mln] - have brake and no brake speed [r/mm] - have brake and no brake
have same characteristics. have same characteristics.
@MDMF502L1010

Rev.2.00



3. MUtOr CharaCteriStiCS (ghgracteristics )
Supplement MGMEF Series (0.85 kw to 1.8 kW)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MGMF092L1 [ ][] | MGMF132L1 [[] | MGMF182L1 [][] —
Brake without with without with without with
Oil seal with with with
Output rating kW 0.85 1.3 1.8
Matched drive MDDL []45 ][] | mbDL []55 ] | MEDL []83 [I[]
Power supply of drive V(AC) 200 200 200
Rated torque N-m 5.41 8.28 11.5 —
Continuous stall torque N-m 5.41 8.28 11.5
Max.instantaneous speed N-m 14.3 23.3 28.7
Rated curren A (rms) 5.9 9.3 11.8
Max.instantaneous current | A (o-p) 22 37 42
Rated rotational speed r/min 1500 1500 1500 L
Max.rotational speed r/min 3000 3000 3000
Rotor inertia x10*kg-m?| 6.18 7.40 9.16 10.4 12.1 13.3

MGMF series (850 W to 1.8 kw)
With oil seal
OMGMF092L1](] OMGMF132L100 B
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. o Continuous torque vs. ambient temp.
orque ratio vs. rated torque ?’:‘qU? ratio vs. r[:;}t?d torque
N ) ‘m o,
(N-m] %] 233)
151 100 20 X 100
10 .F.’.eak running range : Peak running range *
86)-" (14) :
5 50+ 10 50
@.9) N WO B = = (5.1)A acscoonacas focostoos
Continuous runn@ng ra:nge: Continuous runn?ng range
" (1500 (2200) 9 o0 3 (1500)  (2300) PR —
0 10002000 3000 0 10 20 80 40 0 1000 2000 3000 0 10 20 80 40
speed [/min] raveorse oo speed [r/min] peve e e P €]
have same characteristics. have same characteristics.
OMGMF182L11]

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
[N-m [%]
30 1 100
Peak running range : N
(17) g rang L
1By |
(= 50
@) HecnooBeono
Continuous runr@ng range:
" (1500 (2200) ‘ ‘ ‘
0 1000 2000 3000 o 10 2°b_ 3: 40[ .
. ambient temp. [°
speed [r/min] - have brake and no brake P

have same characteristics.

* These are subject to change. Contact us when you use these values for your machine design.
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3. Motor Characteristics (characteristics )

Supplement

MGMF Series (2.4 kw to 4.4 kw)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

Input voltage to driver: AC200 V

*Co

Dotted line represents torque at 10 % less voltage.
p q g

Motor model Unit MGMF242L1 [J[]|MGMF292L1 [J[]| MGMF442L1 [][]
Brake without with without |  with without with
Oil seal with with with
Output rating kW 2.4 2.9 4.4
Matched drive MEDL [J93 [I[] | MFDL [1B3 ][] | MFDL [1B3 L]
Power supply of drive V(AC) 200 200 200
Rated torque N-m 15.3 18.5 28.0
Continuous stall torque N-m 15.3 18.5 28.0
Max.instantaneous speed N-m 45.3 45.2 70.0
Rated curren A (rms) 16.0 19.3 27.2
Max.instantaneous current A (o-p) 66.5 67 96
Rated rotational speed r/min 1500 1500 1500
Max.rotational speed r/min 3000 3000 3000
Rotor inertia x10*kg'm?| 46.9 52.3 46.9 52.3 58.2 63.0
MGMF series (2.4 kw to 4.4 kw)
With oil seal
ONGMF242L1 (] @NGMF292L1 (]

ntinuous torque vs. ambient temp.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

orque ratio vs. rated torque orque ratio vs. rated torque
[N-m [%] [N-m] [%]

50 100 50 100

(32).] Peak running range

25 ]

3 50 25 50

(13)
(A B : (71
T T = T T T T T T T T
(1500)  (2200)2500) 1500) (1900) (2100
0 1000 2000 300 o 10 20b_ 33 40[ . 0 1000 8566°"™ 3000 o 1 2°b_ 3;: 40[ .
: ambient temp. [° . ambient temp. [°
speed [r/min] - have brake and no brake P speed [r/min] - have brake and no brake P
have same characteristics. have same characteristics.
@MGMF442L1010]

speed [r/min]

« have brake and no brake
have same characteristics.

orque ratio vs. rated torque
[Nm] [%]
701 100

Peak running range :
(45)f
BN
35 50
(14.4) o oeveeeeeenenie

(1500) (1900) (2100) ‘ ‘ ‘

0 00 2000 3000 0 10 20 30 40

ambient temp. [°C]

* These are subject to change. Contact us when you
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use these values for your machine design.
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3. Motor Characteristics (characteristics )

Supplement

MHMF Series (50 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MHMF5AZL1 [][]
Brake without with
Oil seal without/with
Output rating W 50
Matched drive mﬁgt g 8; gg
Power supply of drive V(AC) 100/200
Rated torque N-m 0.16
Continuous stall torque N-m 0.16
Max.instantaneous speed N-m 0.56
Rated curren A (rms) 1.1
Max.instantaneous current | A (o-p) 5.5
Rated rotational speed r/min 3000
Max.rotational speed r/min 6500
Rotor inertia x104kg'm?| 0.038 0.042
MHMF series (50 w)
Without oil seal With oil seal
ONHMF5AZL1CIC) ONHMF5AZL1C1C]

Input voltage to driver: AC100 V/200 V

* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
[N-m] [%]
0.6 100

Peak running rang

0.3 50

(0.08)

T T
0 3000 6000
speed [r/min]

0

10 20 30

40

ambient temp. [°C]
ke

* have brake and no bral
have same characteristics,

Input voltage to driver: AC100 V/200 V

* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
N'm 9 without
(N-mJ r%l brake
0.6 100
70
Peak running rang 60
0.3 50 with brake /
Continuous running range
(0.08) - +vovermrennrnenins R
T T T T T T T
0 3000 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.

Rev.2.00

® 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 %)

/anuous running r;
LSS

speed

~J
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3. MOtOl’ Characteristics (%i]gracteristics )
Supplement MHMF Series (100 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MHMFO11L1 (1] MHMFo12L1 [[]
Brake without with without with
Oil seal without/with without/with
Output rating W 100 100
Matched drive MADL []11 ] MADL []05 [][]
Power supply of drive V(AC) 100 200
Rated torque N-m 0.32 0.32
Continuous stall torque N-m 0.33 0.33
Max.instantaneous speed N-m 1.11 1.11
Rated curren A (rms) 1.6 1.1
Max.instantaneous current A (o-p) 7.9 5.5
Rated rotational speed r/min 3000 3000
Max.rotational speed r/min 6500 6500
Rotor inertia x10* kg-m? 0.071 0.074 0.071 0.074

MHMEF series (100 w)

Without oil seal With oil seal
@MHMFO11L1]] @MHMFO11L1]]
Input voltage to driver: AC100 V/200 V Input voltage to driver: AC100 V/200 V
* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
orque . orque .
N'm] ratio vs. rated torque N-m] ratio vs. rated torque without
[%] [%] brake
10 100 10 e 100
Peak running rang : o “ 75
Lo e 70
05.... 50 05 LR SRS 501 with brake /
03) (0.3) N L 2

(0.16)- (0.18)— -7 e re SRR A

0 10 20 30 40

T — T T T T T
3100) (3700) 0 10 20 30 40 100) (3700)
0 §668 00 ambient temp. [°C] 0 §63 ( '
speed [r/min] - have brake and no brake speed [r/min] ambient temp. [°C]
have same characteristicso
@MHMF012L1]] @MHMFO12L1]]
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.
orque ratio vs. rated torque orque ratio vs. rated torque
[N-m] [%] IN'm] [%] without
brake
10 - . 100 10 0 100
Peak running rang : \:\ Peak running rang N 75
©74.... . O 70 -
05.... 50 05 504 ith brake
* Continuous runnin:g rangg i —_.
(0.16). ; : : : (0.15)-| . U oS ‘ ‘
T ; T T
0 s000 420 e;ooo 0 10 20 30 40 o 30‘00 la2c) | e:ooo 10 20 30 40
speed [/min] havo e nct tomp- [C) speed [rimin] ambient temp. [°C]

have same characteristics.

* These are subject to change. Contact us when you use these values for your machine design.
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3. MUtOr CharaCteriStiCS (ghgracteristics )
Supplement MHMF Series (200 w)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MHMFO021L1 [J[] MHMFo022L1 [][] S
Brake without with without with
Oil seal without/with without/with
Output rating W 200 200
Matched drive MBDL []21 ][] MADL []15 ][]
Power supply of drive V(AC) 100 200
Rated torque N-m 0.64 0.64 —
Continuous stall torque N-m 0.76 0.76
Max.instantaneous speed N-m 2.23 2.23
Rated curren A (rms) 2.1 1.4
Max.instantaneous current A (o-p) 10.4 6.9
Rated rotational speed r/min 3000 3000 I
Max.rotational speed r/min 6500 6500 e
Rotor inertia x10* kg-m? 0.29 0.31 0.29 0.31

MHMF series (200 w)

Without oil seal With oil seal
@MHMF021L1010) @MHMF021L1010)
Input voltage to driver: AC100 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.
orque ratio vs. rated torque orque ratio vs. rated torque
[N-m] %] [N-m] %] without

100
80
70

504 ith brake /

100 2.0

2.0

TN S

: Peak running rang >
Peak running rang: eak running rE ng
o %01 1.0

1.01
(0.6)-] (0.6) - R
(0.32) (0.32) - ~OMinUOUS.TUNNING range. . ...~ =
0 10 20 30 40 0 10 20 30 40
0 6000 ambient temp. [°C] 0 6090 .
speed [r/min]  have brake and no brake speed [r/min] ambient temp. [°C]
have same characteristicso
@MHMF022L100) @MHMF022L1010]
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.
orque ratio vs. r::;ted torque orque ratio vs. rated torque
(N'm] [%] [N'm] [%] without
brake
2.0 100 100
80
[ 70 R
(]‘20) ................ 2 50 50 ith brake /
(09)' ............ . e
(0.32) A +vvvvmreeenenis FER Bossogooooone (0.32)1 5 :
' 3800) @4600) 0 10 20 30 40 ‘ ' (3800) (4600 N 0 10 20 30 40
0 3006 6000 ambient termp. [°C] 0 3006°°” “** 6000 , .
speed [r/min] v broke and no boske speed [r/min] ambient temp. [°C]

have same characteristics.
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* These are subject to change. Contact us when you use these values for your machine design.
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3. Motor Characteristics (characteristics )

Supplement MHMF Series (400 w)
*Note that the motor characteristics may vary due to the existence of oil seal or brake.
Motor model Unit MHMFO41L1 (1] MHMFo042L1 (][]
Brake without with without with
Oil seal without/with without/with
Output rating W 400 400
Matched drive MCDL [] 31 [} MBDL []25 [][]
Power supply of drive V(AC) 100 200
Rated torque N-m 1.27 1.27
Continuous stall torque N-m 1.40 1.40
Max.instantaneous speed N-m 4.46 4.46
Rated curren A (rms) 4.1 2.1
Max.instantaneous current A (o-p) 20.3 10.4
Rated rotational speed r/min 3000 3000
Max.rotational speed r/min 6500 6500
Rotor inertia x10* kg-m? 0.56 0.58 0.56 0.58

MHME series (400 w)

Without oil seal With oil seal

@MHMFO41L100

Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

@MHMFO41L1010C]
Input voltage to driver: AC100 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp. * Continuous torque vs. ambient temp.
([),:‘q:ﬁ ratio vs. rated torque ?’:‘q;? ratio vs. rated torque
[%] [%]
4.0] 100 4.0 100
75
2.0 2.0
50 - 50 1
(14)|.... (1AL ...
(1.0) (1.0)
(0.32) ‘ (0.32)
T T T T T T T T T T T
0 (3400) 0 10 20 30 40 0 0 10 20 30 40
3000 6000 ; o : o
speed [r/min] ave brake o g oMP- ] e o 2MbIENt temp. [C]
have same characteristics. have same characteristics.
@MHMF042L1010]

OMHMF042L1000

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.
orque

ratio vs. rated torque orque ratio vs. rated torque
[N'm] [%] (N-m] (%]
4.0 100 4.0/ 100
75

2.0 2.04
50 1 501

(1.6)4 (1.6

(0.64) : (0.64)
T T T T . .
0 (2502000 6000 0 10 20 30 40 0 3000 6000 0 10 20 30 40
speed [ymin] e 2Tt [C] specd [ ambient temp. °C]

+ have brake and no brake

have same characteristics. have same characteristics.

* These are subject to change. Contact us when you use these values for your machine design.
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3. MDtOr CharaCteriStics (gh-;racteristics )
Supplement MHMF Series (750 W to 1.0 kW( 7 s0))

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MHMF082L1 [1[] MHMF092L1 [[] L
Brake without with without with
Oil seal without/with without/with
Output rating W 750 1000
Matched drive MCDL [] 35 [][] MDDL []45 [][]
Power supply of drive V(AC) 200 200
Rated torque N-m 2.39 3.18 —
Continuous stall torque N-m 2.86 3.34
Max.instantaneous speed N-m 8.36 11.1
Rated curren A (rms) 3.8 57
Max.instantaneous current A (o-p) 18.8 28.2
Rated rotational speed r/min 3000 3000 L
Max.rotational speed r/min 6000 6000 e
Rotor inertia x10* kg-m? 1.56 1.66 2.03 2.13

MHMEF series (750 W to 1.0 kW (o)
Without oil seal With oil seal
@MHMF082L11] @MHMF082L110]
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.
orque ratio vs. rated torque ?,:ﬁ:ﬂe ratio vs. rated torque
[N'm [%] [%]
8.0
8.01 100 100
4.0
4.0
(3_0? 50 (3.0) 50
©06) ‘ (0.6) \ I
. : : . : : ‘
0 10 20 30 40 0 3000 6000 0 10 20 30 40
3000 6000 - o ) ambient temp. [°C
speed [r/min] - have brakeimbngetr;]rtaﬁgmp' rel speed [r/min] - have brake and no brake p. [l
have same characteristics. have same characteristics.
@MHMF092L11] @MHMF092L11]
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.
orque " orque .
K ratio vs. rated torque - ratio vs. rated torque
(el %) el %)
104 100 104 NN 100
Peak running range : Peak running range L
G2 : TR NN 5.2 : ™
) SRR S SR 50 () B 50, 7
8. AR (0.6) :
T T ‘ 0 10 20 30 40 ‘ ' aa00) ‘ 0 20 3
3300 1 2 4
° 3000 6000 ambient temp. [°C] ° 8000 ) 6000 ° ° amgientBt?am ?"C]
speed [r/min] <o brake ca moproke speed [r/min] - have brake ana o prake T
have same characteristics. have same characteristicso

* These are subject to change. Contact us when you use these values for your machine design.

awa|ddng
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3. MOtOl’ Characteristics (%i]gracteristics )
Supplement MHMF Series(1.0 kw (o130)to 2.0 kW)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MHMF102L1 (][] | MHMF152L1 [ ][] | MHMF202L1 [][]
Brake without with without with without with
Oil seal with with with
Output rating kW 1.0 1.5 2.0
Matched drive MDDL []45[]J] | mbDL [J55 ] | MEDL []83 [[]
Power supply of drive V(AC) 200 200 200
Rated torque N-m 4.77 7.16 9.55
Continuous stall torque N-m 5.25 7.52 11.5
Max.instantaneous speed N-m 14.3 21.5 28.6
Rated curren A (rms) 5.2 8.0 12.5
Max.instantaneous current | A (o-p) 22 34 53
Rated rotational speed r/min 2000 2000 2000
Max.rotational speed r/min 3000 3000 3000
Rotor inertia x10*kgm?| 22.9 241 33.4 34.6 55.7 61.0

MHMF series (1.0 kWziao) to 2.0 kW)

With oil seal

@MHMF102L110] @MHMF152L110]
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.
orque ratio vs. rated torque orque ratio vs. rated torque
[N'm] [%] [Nm] [%]
15 100 201 N 100
A B B N
@O 50 L0 R R RESIEEEE : 50
5 06060000006000000600000060005000 §O3BBTT
(5.6) gooo8

(3.0) ; : i Continuous running rangg

Continuous running range g &

0 10 20 30 40

0 1000 20 2600) 3000 0 10 20 30 40 0 1000 20062300) 3000
. ambient temp. [°C . ambient temp. [°C
speed [r/min] have brake e breke rel speed [r/min] - have brake anc o prake. rel
have same characteristics, have same characteristics,

@MHMF202L1010J

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

orque ratio vs. rated torque
[N-m] [%]
301 100
Peak running range
I R S : 504
(BT B cooamseos
Continuous running range:
o ‘ (2200) ‘ 10 20 30 40
1000 2000 30.00 ambient temp. [°C]
speed [r/min] - have brake and no brake

have same characteristicso

* These are subject to change. Contact us when you use these values for your machine design.
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3 MDtOI‘ CharaCtETIStICS (Charactensucs )

Supplement MHMF Series

(3.0 KW to 5.0 kW)

*Note that the motor characteristics may vary due to the existence of oil seal or brake.

Motor model Unit MHMF302L1 [ | MHMF402L1 [ | MHMF502L1 (I | L
Brake without with without with without with
Oil seal with with with
Output rating kW 3.0 4.0 5.0
Matched drive MFDL [JA3[J] | MFDL[1B3 ][] | MFDL [1B3 ][]
Power supply of drive V(AC) 200 200 200
Rated torque N-m 14.3 19.1 23.9 —
Continuous stall torque N-m 17.2 22.0 26.3
Max.instantaneous speed N'm 43.0 57.3 71.6
Rated curren A (rms) 17.0 20.0 23.3
Max.instantaneous current | A (o-p) 72 85 99
Rated rotational speed r/min 2000 2000 2000 L
Max.rotational speed r/min 3000 3000 3000
Rotor inertia x10*kg-m?| 85.3 90.7 104 110 146 151
MHMF series (3.0 kW to 5.0 kw)
With oil seal
OMHMF302L1(] OMHMF402L1](] I—

Input voltage to driver: AC200 V

(Dotted line represents torque at 10 % less voltage.)
* Continuous torque vs. ambient temp.

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

orque ratio vs. rated torque orque ratio vs. rated torque
[N'm] [%] [N-m] [%]
50 1 ) 100 50 100
(o). Peak running range N
D5 i BN 50 25.... 504
(13.8) —
(10.9) A rerrrrreeeineeeeieei §o0a00mm (3 SRS S AR
COI'IIInUUUS TUI'II'III'Ig range Continuous running range
2200)2400 0 20 3 ‘ 0 20 3
0 1000 25 12400 2000 o 10 20bl St(t) 40[ o 0 1000 (190(8 o A Y 20b 30 40[ o
. ambient temp. [ . ambient temp. [°
speed [r/min] + have brake and no brake speed [r/min] - have brake and no brake P
have same characteristics. have same characteristics.
@MHMF502L110]

Input voltage to driver: AC200 V
(Dotted line represents torque at 10 % less voltage.)

* Continuous torque vs. ambient temp.

orque ratio vs. rated torque

[N-m] [%]
704 100
Peak running range
(36) LN
FY.p R fe X 50
(28)/ ....................... . reeeeseaaea
Continuous running range: : :
(@B wro e Pt
0 (190(8 2100) 0 10 20 30 40
1000 3000

ambient temp. [°C]
- have brake and no brake
have same characteristics.

speed [r/min]

* These are subject to change. Contact us when you use these values for your machine design.

Rev.2.00
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V4 4. Dimensions
Supplement Driver

[Unit: mm]

A-frame (Base-mounting Type)

150

Mass: 0.8 kg

123
109 21 (70) 8o !
25
—]
33
—]
o \
@: :woopﬂon)
41 ©
7
52

Mass: 0.8 kg

Related page  -<3+| e« P.1-4 “Driver” e P.1-15 “Check of the Combination of the Driver and the Motor”
* P.2-18 “List of Applicable Peripheral Equipments to Driver’
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4. Dimensions
Driver

[Unit: mm]

Mass: 0.9 kg
BHAAADOOAADD
p00000Doo0Dno —
! .
28
70
109 21 (70 ) 0@97
) 25
© s
—]
—
al
Mot ickel
w
’ 1
5.2
28
w
=
=
=
Mass: 1.0 k g
ass: 1.0 kg g

Related page -+ e« P.1-4 “Driver” e« P.1-15 “Check of the Combination of the Driver and the Motor”
* P.2-18 “List of Applicable Peripheral Equipments to Driver”
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4. Dimensions
Driver

[Unit: mm]
C-frame (Base-mounting Type)
= \l IIORRROCARE s 1]
| P e e
4
@ - 127.4
191
170 _ |(70) _ 65 ‘
50 75
| 9“64
] T BRBa8A] Cogeay
= = I 1 [of=
00 o
N s =
<
. 1074 Mass:1.5 kg
C-frame (Rack-mounting Type)
uuauﬁ
fonnonnongaa it |
i 5\ = | @
= o T=|®
Enuuunaaﬂaﬂﬂnﬂﬂuﬂ.ﬂﬁﬁﬂnnuuu 65
60
151 20
&
do
w 2.5 i
S EREY) g ——
o — ] EHEHEEEEEEEY | T‘ 7
_ I
QR B
— T
Al :I%E _y
@
[Ye)
(18)
20
5.2
60
I
= o) = @
jne'e 00 IEJD@ o M
8BAARA00000000000 ass: 1.6 kg
I]I][JIJ[JI]I]EEHEEEEI]I]EL "
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4. Dimensions
Driver

[Unit: mm]
D-frame (Base-mounting Type)

| ME=FSMM [MO0Ea | goecgeog
A nﬁaaugggﬁgﬁgﬁu e p—
- ANBOOHH domaoooy

©
= ull AL =
| EHEHE“EEBEEEWDDHHEHuuuunﬁ d |
L4
Q 127.4
191
@V
© 170
7@' — ] HHHEE
_JL - RAAR %%
LO|
5.2
70 7.5
g %He“
| e
= =5 (o) 1 [of

9 Tl
< & ace: 1.0k
- o = i ass:1.9kg

BUROM

1]
®

85
I 60

10 40

=3 I
_))
180
170
150

40 © L
(18) 10 40
2-52 7
60

awa|ddng

Mass: 2.0 kg
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4. Dimensions
Driver

[Unit: mm]
E-frame (Base-mounting Type)
®@
®@
196.5 (70)
9& 0 2- 52
|5 |55 |515|5|5]5|3]5|]5) 3 5 i) Ji 5[5 a5 5] 7
35
o0
©
| 216
Mass: 2.7 kg
Mass: 2.7 k
153 g

Related page  -<3+| e« P.1-4 “Driver” e P.1-15 “Check of the Combination of the Driver and the Motor”
* P.2-18 “List of Applicable Peripheral Equipments to Driver”
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4. Dimensions
Driver
[Unit: mm]
F-frame (Base-mounting Type)
_(16)
219.5 (20)
25 © 2- 52
[ —
35
[o){=){e]
Q&N
AHAAA. .
i )
L%
0 3,
2- 52
100
Mass: 5.2 kg
31, (16)
LEEEEE%HHHHHHHHHHHH =
BTGt iy
A5t oo PR
R HAAOMD DR 000000000
| = = I
5 DDUDDDDUDDHEHEHHDUI]D (
|
6
130
(20) 100
QU
2- 52 i @
ARAA j £ 7

70

awa|ddng

= Beeonentoogoppf L0 2 LD5 2
00000 poongn o\ = i -2
!
@ o ||| B
@@e%@% b
el & DI]I]EII]DI]EEII]
—|

L2 HEH |

162

. Mass: 5.2 kg
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4. Dimensions
Supplement Motor

[Efi © mm]

MSMF 50 W to 100 W (Leadwire Type)

Encoder connector Brake connector Motor connector

oLC
(Shaft end spec.)
7 4-¢pLZ
& ! — LW
S I| & " LK KWh
=) ) z
z > —
I E IS NS = e
r [ﬁ B X i

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: mrn)

MSMEF series (Low inertia)
Motor output 50 W 100 W
Motor model MSMF 5AZL1[12 o112
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 26.5 46.5
Lz 3.4
LW 14
%—. = LK 12.5
22 KW 3
2z KH 3
? 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.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page -+ e« P.1-11“Check of the Model” « P.1-15“Check of the Combination of the Driver and the Motor”
* P.7-11 ~ P.7-12 “S-T Characteristics”
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4. Dimensions
Motor

[Unit: mm]
MSMF 50 W to 100 W (Connector Type)
Encoder connector Motor connector
LL LR
LT/ LM PLC
]j (Shaft end spec.)
LF LE © 4oLz
d 2 5 — Lw
T = N LK KWh9
E . = 42
5 W
o
I | —
LN
With brake
Encoder connector
Brake connector
Motor connector
LL LR
LT LM @LC
— (Shaft end spec.)
JT LF_, LE
© | 4-¢Lz
: : I Lw
T T © N b LK KWho
. e 4 2
E a
q ['s
LN
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. T
MSMF series (Low inertia)
Motor output 50 W 100 W
Motor model MSMF 5AZL1[ 1 o1 L1
LL Without brake 72 92
With brake 102 122
LR 25
S 8
LA 45
LB 30
LC 38
LE 3
LF 6
LH 46.6
LM Without brake 48 68
With brake 78 98
LT 24
LN 23 43
LZ 3.4
LW 14
2 LK 12.5
33
23 KH 3
<
@ RH 6.2
TP M3 depth 6
Mass (kg) Without brake 0.32 0.47
& [With brake 0.53 0.68
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page  -<3+| e« P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-11 ~ P.7-12 “S-T Characteristics”
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4. Dimensions

Motor

MSMF 200 W to 1.0 kW (C180) (Leadwire Type)

[Unit: mm]

Encoder connector

Brake connector

Motor connector

LL

LR

220

200

(5) (7) LF LE @LC
/) 4-pLz
: 152 _ é'* g (Shaft end spec.)
o T b LW
O 2 = e T KWho
| \ LK T
ey B
TP
3 DAY . z
g 2 %
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: o]
MSMF series (Low inertia)
Motor output 200 W 400 W 750 W 1.0 kW
Motor model MSMF 02[]L1[]2 04 ]L1[ ]2 082L1[ 2 092L1[ 12
LL Without brake 79.5 99 112.2 127.2
With brake 116 135.5 149.2 164.2
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
LW 20 25 25
=3 LK 18 22.5 22
32
22 KW 4 5 6
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 2.8
& [With brake 13 17 3.1 3.6
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
Related page  -<3+| e« P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-13 ~ P.7-15 “S-T Characteristics”
7-40 Rev.2.00




4. Dimensions
Motor

[Unit: mm]

MSMF 200 W to 1.0 kW (21 80) (Connector Type)

Encoder connector

Motor connector

LL LR oLC
VLT LM
aft ena spec.
(Shaft end )
LF, | LE 4oLz
2
| i a ~
ajl’ I ® - Lw
C D =~ @ { \,P\ . LK KWh9
. AN =
a3 ¥ U— P
— = ‘ﬁ i
With brake e '
Encoder connector Brake connector Motor connector
LL LR oLC
LT LM
LF LE
% (Shaft end spec.)
G]I | = 3 R ' ™ KWh
= Lo LK TT;Q
5 @ —
=l ¥ — P
W 7( i
{ 1 o &
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. T
MSMF series (Low inertia)
Motor output 200 W 400 W 750 W 1.0 kW
Motor model MSMF 02[JL1[]1 0411 082L1[]1 092L1["
LL Without brake 79.5 99 112.2 127.2
With brake 116 135.5 148.2 163.2
LR 30 35
S 11 14 19
LA 70 90
LB 50 70
LC 60 80
LE 3
LF 6.5 8
LH 52.5 60
LM Without brake 56.5 76 86.2 101.2
With brake 93 112.5 122.2 137.2
LT 23 26
LZ 4.5 6
LW 20 25
= LK 18 22.5 22
35
22 KW 4 5 6
23 KH 4 5 6
=
n RH 8.5 11 15.5
TP M4 depth 8 M5 depth 10
Mass (kg) Without brake 0.82 1.2 2.3 2.8
& IWith brake 13 17 3.1 36
Connector specifications Refer to P.2-40 “Specifications of Motor Connector’
m Reduce the moment of inertia ratio if high speed response operation is required.
Related page  -<3+] e« P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-13, ~ P.7-15“S-T Characteristics”
Rev.2.00 7-41
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4. Dimensions

Motor

[Unit: mm]

MSMF 1.0 kW (O 100) to 5.0 kW (a100) (Encoder Connector Type JN2)

Encoder connector

Motor/Brake connector

LR

44 LM oLC (Shaft end spec.)
,["Z % LF LE S - M3 through
- ‘ _ LK
1 = 3 & o2
g me % N » - KWh9
pS X
==t 18 =3 1
B
= Bl K@ 7‘% T
-8 = i o2 |
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: mm]
MSMF series (Low inertia)
Motor output 1.0 kW 1.5 kW 2.0 kW 3.0 kw 4.0 kW 5.0 kW
Motor model MSMF | 102L1][] 15201001 202010 302L10]] 4020100 502L1C]]
L Without brake 136 154.5 173.5 185 204 239
With brake 163 181.5 200.5 210 232 267
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
Without brake 90 113 118
LH With brake 101 113 118
LM Without brake 92 110.5 129.5 141 160 195
With brake 119 137.5 156.5 166 188 223
Lz 9
LW 45 55
% = LK 42 41 51
3 = KW 6
S KH 6
RH 15.5 18 20
Without brake 3.6 4.6 5.6 8.7 11.5 14.5
Mass (kg) -
With brake 4.7 5.6 6.6 9.9 13.2 16.1
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
* P.1-11"Check of the Model” * P.1-15 “Check of the Combination of the Driver and the Motor”
* P.7-16 ~ 7-17“S-T Characteristics”
Rev.2.00
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4. Dimensions

Motor

[Unit: mm]

MSMF 1.0 kW (o 100) to 5.0 kW (Encoder Connector Type JL10)

Encoder connector

Motor/Brake connector

/ LL LR
45 / LM ®LC
% L (Shaft end spec.)
== J“Z 5 LELlE 49z Lw
R : H ‘ ( - K M3 through
3 F © = &l & 2 KWh9
. + i T
1 ==
[ T4s L K
g X 2 -
= | 2] o2 I
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. T
MSMF series (Low inertia)
Motor output 1.0 kW 1.5 kW 2.0 kW 3.0 kW 4.0 kW 5.0 kW
Motor model MSMF | 102L10]] 1521101 2020100 302L101C] 40211011 502L11]
Without brake 137 155.5 174.5 186 205 240
Lt With brake 164 182.5 201.5 211 233 268
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 84
m Without brake 90 113 118
With brake 101 113 118
LM Without brake 92 110.5 129.5 141 160 195
With brake 119 137.5 156.5 166 188 223
LZ
LW 45 55
% = LK 42 41 51
3 = KW 6 8
S KH 6 7
RH 15.5 18 20
Without brake 3.6 4.6 5.6 8.7 11.5 14.5
Mass (kg) -
With brake 4.7 5.6 6.6 9.9 13.2 16.1
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
* P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
* P.7-16 ~ 7-17“S-T Characteristics”
Rev.2.00 7-43
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4. Dimensions

Motor

MQMF 100 W to 400 W (Leadwire Type)

[Unit: mm]

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

Encoder connector

Brake connector  Motor connector

LL LR

220

5)

I

Il

Fn,

LF LE

200

@)

L]

(LH)

@Shé

@LBh7

i

¢LC

(21

i 4oLz
a0l oul
/

N —

& |
v S

(Shaft end spec.)

RH , o, KH
r
o

[Unit: mm]
MQMF series (Middle inertia)
Motor output 100 W 200 W 400 W
Motor model MQMF o1JL1[]2 02]JL1[]2 o4]JL1[]2
Without oil seal Without brake 56.2 62.3 74.8
LL With brake 77.5 85.9 98.4
With oil seal Without brake 59.7 65.8 78.3
With brake 81 89.4 101.9
LR 25 30
S 8 11 14
LA 70 90
LB 50 70
LC 60 80
LE 3
LF 5.7 8
LH 43 53
LZ 4.5 6
LW 14 20 25
%—- = LK 12.5 18 225
22 KW 3 4 5
23 KH 3 4 5
? RH 6.2 8.5 11
TP M3 depth 6 M4 depth 8 M5 depth 10
. . Without brake 0.54 1.1 1.5
Mass | Vithoutoilseal Iy " ke 0.79 15 2.0
(kg) T Without brake 0.57 1.2 1.6
Withoilseal  1\yith brake 0.82 16 2.1
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
* P.1-11 “Check of the Model”  P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-18 ~ 7-20S-T Characteristics”
7-44 Rev.2.00




4. Dimensions
Motor

MQMF 100 W to 400 W (Connector Type)

Encoder connector

LL

Motor connector
LR

LT LM

/_F , LE

A

@LC

[l

4-pLZ

[Unit: mm]

(Shaft end spec.)

‘ LW,
[ | [ it o
© 3 P L KWho
i g e 27|
~
ik =
o J o T TP
f X :
3l [fF—— 2} :
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. e
MQMF series (Middle inertia)
Motor output 100 W 200 W 400 W
Motor model MQMF o1JL1 02[JL1[]1 04C1L1[1
Without oil seal Without brake 56.2 62.3 74.8
LL With brake 77.5 85.9 98.4
With oil seal Without brake 59.7 65.8 78.3
With brake 81 89.4 101.9
LR 25 30
S 8 11 14
LA 70 90
LB 50 70
LC 60 80
LE 3
LF 5.7 8
LH 44 54
. . Without brake 39.7 45.8 58.3
" Withoutoil seal Iy rake 61 69.4 81.9
With oil seal Without brake 43.2 49.3 61.8
With brake 64.5 72.9 85.4
LT 16.5
Lz 4.5 6
LW 14 20 25
%—- = LK 12.5 18 22.5
22 KW 3 4 5
23 KH 3 4 5
? RH 6.2 8.5 11
TP M3 depth 6 M4 depth 8 M5 depth 10
. . Without brake 0.54 1.1 1.5
Mass | Withoutoilseal e ke 0.79 15 2.0
(kg) I Without brake 0.57 1.2 1.6
With oil seal  Fyvith brake 0.82 1.6 2.1
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page  -<3+| e« P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
® P7-18 ~ 7-20“S-T Characteristics”

Rev.2.00
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4. Dimensions

Motor

[Unit: mm]
MQMF 100 W to 400 W (Leadwire Type,with Qil Seal(With Protect Lip))
Encoder connector  Brake connector  Motor connector
LL LR
\ (5) (7) 1°
,Lﬁ LE2 gLC
LF J, LE1 T 21 oL (Shaft end spec.)
-QpLZ
il ;20 L
; ] [ A )
1 £ =] ,L - KWhe
EFE S — =
S8 \S 2L I . TP
I P % 2 :
4 | y::4 X

7-46

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MQMF series (Middle inertia)
Motor output 100 W 200 W 400 W
Motor model MQMF o1 L1 14 02 L1 14 04 L1 14
LL With oil seal | Without brake 56.2 62.3 74.8
(With protect lip) | With brake 77.5 85.9 98.4
LR 30 35
S 8 11 14
LA 70 90
LB1 50 70
LB2 49.4 69.4
LC 60 80
LE1 1.5
LE2 12.1
LF 5.7 8
LH 43 53
Lz 4.5 6
LW 14 20 20.5
%—- g LK 12.5 18 18
22 KW 3 4 5
23 KH 3 4 5
a RH 6.2 8.5 11
TP M3 depth 6 M4 depth 8 M5 depth 10
Mass (k) Without brake 0.57 1.2 1.6
With brake 0.82 1.6 2.1
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
* P.1-11 “Check of the Model” « P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-18 ~ 7-20“S-T Characteristics”
Rev.2.00




4. Dimensions

Motor

MQMF 100 W to 400 W (Leadwire Type,With Qil Seal(With Protect Lip))

Encoder connector

LL

Motor connector
LR

LT LM

LE2

LF,

LE1

BE

¢LC

@Shé

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

E H

@LB2

@LBh7

¢

(LH)

%

4-pL.Z

S

ﬁ
HEn:

[Unit: mm]

(Shaft end spec.)

KWh9

KH

[Unit: mm]
MQMF series (Middle inertia)
Motor output 100 W 200 W 400 W
Motor model MQMF 01JL1]3 02[]L1]3 04]L1]3
LL With oil Se?' Without brake 56.2 62.3 74.8
(With protect lip) | With brake 77.5 85.9 98.4
LR 30 35
S 8 11 14
LA 70 90
LB1 50 70
LB2 494 69.4
LC 60 80
LE1 1.5
LE2 12.1
LF 5.7 8
LH 44 54
LM Without brake 39.7 45.8 58.3
With brake 61 69.4 81.9
LT 16.5
LZ 4.5 6
LW 14 20 20.5
% § LK 12.5 18 18
22 KW 3 4 5
23 KH 3 4 5
? RH 6.2 8.5 11
TP M3 depth 6 M4 depth 8 M5 depth 10
Mass (kg) Without brake 0.57 1.2 1.6
With brake 0.82 1.6 2.1
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
* P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
* P.7-18 ~ 7-20“S-T Characteristics”
Rev.2.00 7-47
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4. Dimensions

Motor

[Unit: mm]

MDMF 1.0 kW to 5.0 kW (Encoder Connector Type JN2)

Encoder connector Motor/Brake connector gLC
LL LR
44 LM (Shaft end spec.)
Ea =R
Bin _ K
S G e =} ) % M M3 through
_ [ ) L KWh9
9 /| ] 2 ¥ T
2 & ; g‘ N \ ¥
H— & =
N J @I WS 2p E '7§
il i \ 7
; \®
] ] ' & |
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. A
MDMEF 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 MDMF | 102L1[ ][] 152L1[ 1] 2021001 302L10 ][] 402L10]C1 | 502L1C]0[]
LL Without brake 121 135 149 177 160 175
With brake 149 163 177 205 189 204
LR 55 65 70
S 22 24 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 60
LH Without brake 105 118 140
With brake 116 118 140
LM Without brake 77 91 105 133 116 131
With brake 105 119 133 161 145 160
LZ 9 13.5
a LW 45 55
3% LK 41 51 50
3 KW 8 10
@ =
cg KH 7 8
¢ RH 18 20 30
Mass (kg) W?thout brake 4.6 5.7 6.9 9.3 13.4 15.6
With brake 6.1 7.2 8.4 10.9 16.8 19.0
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
* P.1-11 “Check of the Model” « P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-21 ~ 7-22“S-T Characteristics”
7-48 Rev.2.00



4. Dimensions
Motor

[Unit: mm]

MDMF 1.0 kW to 5.0 kW (Encoder Connector Type JL10)

Encoder connector Motor/Brake connector

LL LR @LC
45 M
(Shaft end spec.)
LZ % % 4-LZ
. - LF LE LW
ﬁ | T LK
G | L § X M3 through
a ) T = { KWho
] ﬂ ; i T
) QY I~
@ R — >
- A T -
J © LA 20 ] I
) kY 7
1 \czs ¢ i

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MDMF 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 MDMF | 102L1[ ][] 152L1[]] 2021001 302L1 ][] 402L1C ][] 502L10 ][]
LL Without brake 122 136 150 178 161 176
With brake 150 164 178 206 190 205
LR 55 65 70
S 22 24 35
LA 145 200
LB 110 114.3
LC 130 176
LD 165 233
LE 6 3.2
LF 12 18
LG 84
LH Without brake 105 118 140
With brake 116 118 140
LM Without brake 77 91 105 133 116 131
With brake 105 119 133 161 145 160
LZ 9 13.5
a LW 45 55
3% LK 41 51 50
3°S KW 8 10
@ =
S g KH 7 8
® RH 18 20 30
Mass (kg) W?thout brake 4.6 5.7 6.9 9.3 13.4 15.6
With brake 6.1 7.2 8.4 10.9 16.8 19.0
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page  -<3+| e« P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-21 ~ 7-22“S-T Characteristics”

Rev.2.00 7-49

~J

awa|ddng




4.

Dimensions

Motor

[Unit: mm]

MGMF 0.85kW to 4.4kW (Encoder Connector Type JN2)

Encoder connector

Motor/Brake connector

(LG)

7-50

LR

LL
44 / LM

==

i}

oLC

4-¢L.Z

(Shaft end spec.)

| e i
= 2 e N S
E 3 5 A\ * <
T I 1 3 o 2Lp [is
E]% ] 9 7
q ‘T» 1 \xs ¢ i
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Urit: rm]
MGMF series (Low inertia)
Motor output 0.85 kW 1.3 kW 1.8 kW 2.4 kW 2.9 kW 4.4kW
Motor model MGMF | 092L1[][] 1321100 ] 182L10]0] 242110101 29211011 4421111
LL Without brake 121 135 149 160 175
With brake 149 163 177 189 204
LR 55 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 60
LH Without brake 105 140
With brake 116 140
Without brake 77 91 105 116 131
M With brake 105 119 133 145 160
LZ 9 13.5
LW 45 55
Sx LK 41 50
%E Kw 8 10
3& KH 7 8
RH 18 30
Without brake 4.6 5.7 6.9 13.4 15.6
Mass (kg) -
With brake 6.1 7.5 8.4 16.8 19.0
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
* P.1-11 “Check of the Model” ¢ P.1-15“Check of the Combination of the Driver and the Motor”
® P.7-23 ~ 7-24“S-T Characteristics”
Rev.2.00



4. Dimensions
Motor

[Unit: mm]

MGMF 0.85kW to 4.4kW (Encoder Connector Type JL10)

Encoder connector  Motor/Brake connector

LL LR @LC
45 M
(Shaft end spec.)
== woiz

i % - - ‘ LE, L.LE LW

, , “ LK
| I 1. T %] M M3 through

J FE ) = KWh9

+ ! 5 ) ¥ g

1
¢LBh7

le

|

| = SRl B o (8
4 3
H ] \@ 7

=] I: v & H
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: mim] L
MGMF series (Low inertia)
Motor output 0.85 kW 1.3 kW 1.8 kW 2.4 kW 2.9 kW 4.4kW
Motor model MGMF | 092L1[][] 13211001 182L10][] 2421101 29211011 4421100C]
L Without brake 122 136 150 161 176
With brake 150 164 178 190 205
LR 55 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
Without brake 105 140 .
LA With brake 116 140 [~
M Without brake 77 91 105 116 131
With brake 105 119 133 145 160
LZ 9 13.5
LW 45 55
% 2 ELS 41 50
3 = KW 8 10
S& KH 7 8 L
RH 18 30 7
Mass (kg) W!thout brake 4.6 5.7 6.9 13.4 15.6
With brake 6.1 7.5 8.4 16.8 19.0
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

awa|ddng

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page - e« P.1-11 “Check of the Model” * P.1-15 “Check of the Combination of the Driver and the Motor”
* P.7-23 ~ 7-24“S-T Characteristics”

Rev.2.00 7-51



4. Dimensions
Motor

[Unit: mm]

MHMF 50 W to 100 W (Leadwire Type)

Encoder connector  Brake connector Motor connector

LL LR
!
\
o \ oLC
" ©) (8.6) (Shaft end spec.)
LE [I]
©
LF s -
f o] 8 I e A ﬂ‘ C . KWhg
= X
: LN = K
—— g N L — 3
| i ~2La I P
% 2-¢Lz
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: ]
MHMEF series (High inertia)
Motor output 50 W 100 W
Motor model MHMF 5AZL1[]2 o1JL1[J2
Without brake 53.5 67.5
Without oil |
N thout o sea With brake 87.4 101.4
With oil seal Without brake 57.5 71.5
With brake 91.4 105.4
LR 25
S 8
LA 46
LB 30
LC 40
LE 3
LF 5
LH 33
Lz 4.3
LW 14
o LK 12.
53 >
22 KW 3
2z KH 3
<
2 RH 6.2
TP M3 depth 6
. . Without brake 0.29 0.4
Mass | Vithoutoil seal With brake 0.51 0.62
(kg) T Without brake 0.31 0.42
With oil seal With brake 0.53 0.64
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page - e« P.1-11 “Check of the Model” « P.1-15 “Check of the Combination of the Driver and the Motor”
* P.7-25 ~ 7-26“S-T Characteristics”

7-52 Rev.2.00



4. Dimensions
Motor
[Unit: mm]

MHMF 50 W to 100 W (Connector Type)

Encoder connector Motor connector

LL LR QLC (Shaft end spec.)
LT LM L
LF LE ©|
i o Lj—__@ Lw,

T

N
{I

With brake 4%%

Motor/Brake connector Motor/Brake connector

LL
LR oLC
LT LM —

(Shaft end spec.)
i [ L N - KWh9
D=
2 U» TP
%2—(DLZ

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. L

(LH

X
(AN

L KWh9
I

I8
[

Kl

¢LBh7

TP

RH

_yn
Shé

(LH

X
78S

2

¢LBh7

RH

[Unit: mm] ——
MHMF series (High inertia)
Motor output 50 W 100 W
Motor model MHMF 5AZL1[N o111
. . Without brake 53.5 67.5
N Without ol seal With brake 87.4 101.4
With oil seal Without brake 57.5 71.5
With brake 91.4 105.4
LR 25
S 8 7
LA 46
LB 30
LC 40
LE 3
LF 5
LH 34.5
. . Without brake 36.9 50.9
Iy Without oil seal With brake 70.8 84.8
With oil seal Without brake 40.9 54.9 JE—
With brake 74.8 88.8
LT 16.6
LZ 4.3
LW 14
% é LK 12.5
22 KW 3
23 KH 3
? RH 6.2
TP M3 depth 6 L
) . Without brake 0.29 0.40
Mass | Vithout oil seal With brake 0.51 0.62 1
(kg) . . Without brake 0.31 0.42
With oil seal With brake 0.53 0.64
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

awa|ddng

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page - e« P.1-11 “Check of the Model” * P.1-15 “Check of the Combination of the Driver and the Motor”
* P.7-25 ~ 7-26“S-T Characteristics”

Rev.2.00 7-53



4. Dimensions
Motor
[Unit: mm]

MHMF 50 W to 100 W (Leadwire Type,with Oil Seal(With Protect Lip))

Encoder connector  Brake connector  Motor connector

LR
\
i
J
I8¢ ¢pLC
LE2 _ |8 (Shaft end spec.)
LE1 r
©
f LE 8 - =| | /4 L
3 = L : KWh9
al = Z
= 3 g ) E—
& ® 7244 = P
% 2-9Lz

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: mim]

MHMEF series (High inertia)
Motor output 50 W 100 W
Motor model MHMF 5AZL1[ 14 o1JL1[ 4
With oil seal Without brake 53.5 67.5
LL ; . :
(With protect lip) | With brake 87.4 101.4
LR 30
S 8
LA 46
LB1 30
LB2 29.6
LC 40
LE1 1.5
LE2 12.1
LF 5
LH 33
LZ 4.3
LW 14
% é{ LK 12.5
o2 KW 3
25 KH 3
a RH 6.2
TP M3 depth 6
Mass (kg) Without brake 0.31 0.42
With brake 0.53 0.64
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page  -<3+| e« P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-25 ~ 7-26“S-T Characteristics”

7-54 Rev.2.00



4. Dimensions
Motor

[Unit: mm]

MHMEF 50 W to 100 W (Connector Type,with Oil Seal(With Protect Lip))

Encoder connector

Motor connector

@LC
LL LR (Shaft end spec.)
LT LM LE2
LE. LE1 | @
‘ S g e Lw
[T I X JW* L z TTM
]
s g % %%, m i A
H—— 3§ & \ L ] )
7‘\4@; z TP
With brake J%%
Encoder connector Motor/Brake connector
LL LR oLC
LT 7 LM LE2 (Shaft end spec.)
LE LE1
@—@ &
\ 3 T SRS Lt Kwh9
| L] 3 JT LK) o i
~ -
= 2 g = @ = ”i —
——F | ® = /\% ( . T
% 2-¢pLZ
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: mm]
MHMF series (High inertia)
Motor output 50 W 100 W
Motor model MHMF 5AZL1[]3 01[JL1[3
With oil seal Without brake 53.5 67.5
LL A : - —
(With protect lip) With brake 87.4 101.4
LR 30
S 8
LA 46
LB1 30
LB2 29.6
LC 40
LE1 1.5
LE2 121
LF 5 —
LH 34.5
LM Without brake 36.9 50.9
With brake 70.8 84.8
LT 16.6
LZ 4.3
LW 14
o LK 12.
52 5
22 KW 3
23 KH 3 L
<
? RH 6.2
TP M3 depth 6 7
Mass (kg) Without brake 0.31 0.42
& With brake 0.53 0.64
Connector specifications Refer to P.2-40 “Specifications of Motor Connector” =
m Reduce the moment of inertia ratio if high speed response operation is required. §
Related page  +=+] e« P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
* P.7-25 ~ 7-26“S-T Characteristics”
Rev.2.00 7-55



4. Dimensions
Motor

[Unit: mm]

MHMF 200 W to 1.0 kW( 0 80)(Leadwire Type)

Encoder connector Brake connector  Motor connector

LR

220

(5)

@LC
2.1
L€ N e 4-Lz (Shaft end spec.)
[0 o
4 o " R LK
© 5 - KWh9
& \\ I Te
L T -
+al | Y4 ®)
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: mim)
MHMEF series (High inertia)
Motor output 200 W 400 W 750 W 1.0 kW
Motor model MHMF 02[]L1[]2 04[]L1[ ]2 082L1[]2 092L1[]2
Without oil seal Without brake 67.5 84.5 91.9 104.7
LL With brake 96.8 113.8 125.5 138.3
With oil seal Without brake 71 88 95.4 108.2
With brake 100.3 117.3 129 141.8
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
LW 20 25
% x LK 18 225 22
o2 KW 4 5 6
23 KH 4 5 6
a RH 8.5 11 155
TP M4 depth 8 M5 depth 10
Without ol seal Without brake 0.75 1.1 2.2 2.7
Mass With brake 1.1 1.5 2.9 3.4
kg T Without brake 0.78 1.2 2.3 2.8
Y& witn il seal With brake 12 16 3.0 35
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page  --3+] e« P.1-11 “Check of the Model” * P.1-15“Check of the Combination of the Driver and the Motor”
® P.7-27 ~ 7-29“S-T Characteristics”

7-56 Rev.2.00



4. Dimensions

Motor

[Unit: mm]

MHMF 200 W to 1.0 kw( O 80) (Connector Type)

Encoder connector

Motor/Brake connector

LL

LR

LT LM oLe (Shaft end spec.)
LF LE
b el L
iq—F — = ‘ . R L[ LK
8 3 K W z KWh
~
é f 1 @
s J
& % J z TP
4 | 82t ) -
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. (Unit: ]
MHMF series (High inertia)
Motor output 200 W 400 W 750 W 1.0 kW
Motor model MHMF 02[JL1[]1 0401L1[1 082L1 []1 092L1[]1
Without oil seal Without brake 67.5 84.5 91.9 104.7
LL With brake 96.8 113.8 125.5 138.3
With oil seal Without brake 71 88 95.4 108.2
With brake 100.3 117.3 129 141.8
LR 30 35
S 11 14 19
LA 70 90
LB 50 70
LC 60 80
LE 3
LF 6.5 8
LH 44 54
Without oil seal Without brake 51 68 75.4 88.2
LM With brake 80.3 97.3 109 121.8
. . Without brake 54.5 71.5 78.9 91.7
With oil seal -
With brake 83.8 100.8 112.5 125.3
LT 16.5
LZ 4.5 6
LW 20 25
% = LK 18 22.5 22
22 KW 4 5 6
23 KH 4 5 6
3 RH 8.5 11 155
TP M4 depth 8 M5 depth 10
Without oil seal Without brake 0.75 1.1 2.2 2.7
Mass With brake 1.1 1.5 2.9 3.4
(K8) | \nsisr Without brake 0.78 1.2 2.3 2.8
With oil seal With brake 12 16 3.0 35
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page -

Rev.2.00

e P.7-27 ~ 7-29“S-T Characteristics”

* P.1-11 “Check of the Model” * P.1-15 “Check of the Combination of the Driver and the Motor”

7-57
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4. Dimensions
Motor

[Unit: mm]

MHMF 200 W to 1.0 kw( O 80) (Leadwire Type,with Oil Seal(With Protect Lip))

Encoder connector Brake connector Motor connector

LR

220

(5)

LE2 oLC (Shaft end spec.)
LE1 . oLz
) Lo T
3 38( 5 I KWh9
o = L ;\ E A
g o &\ -6
B
I 7 S 7% 7] P
&al | & " 5
* Dimensions are subject to change without notice. Contact us or a dealer for the latest information. [Urit: ]
MHMF series (High inertia)
Motor output 200 W 400 W 750 W 1.0 kW
Motor model MHMF 02 L1 14 04[JL1[ 14 082L1[]4 092L1[14
LL With oil seal Without brake 67.5 84.5 91.9 104.7
(With protect lip) | With brake 96.8 113.8 125.5 138.3
LR 35 40
S 11 14 19
LA 70 90
LB1 50 70
LB2 49.4 69.4
LC 60 80
LE1 1.5
LE2 12.1
LF 6.5 8
LH 43 53
LZ 4.5 6
LW 20 20.5 25
%—- x LK 18 18 22
o2 KW 4 5 6
23 KH 4 5 6
? RH 8.5 11 15.5
TP M4 depth 8 M5 depth 10
Mass (kg) Without brake 0.78 1.2 2.3 2.8
With brake 1.2 1.6 3.0 3.5
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page - e« P.1-11 “Check of the Model” * P.1-15 “Check of the Combination of the Driver and the Motor”
* P.7-27 ~ 7-29“S-T Characteristics”

7-58 Rev.2.00



4. Dimensions
Motor

[Unit: mm]

MHMF 200 W to 1.0 kW( O 80) (Connector Type,with Oil Seal(With Protect Lip))

Encoder connector Motor/Brake connector

LL LR
T M LE2 PLC (Shaft end spec.)
LF LE1 |
B 2 ol K
. ] | g z KWh9
~ - f ><9/ K A
8 & 7 ‘S
43 J J@k
b B )? ] T iz
ial | B X

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MHMEF series (High inertia)
Motor output 200 W 400 W 750 W 1.0 kW
Motor model MHMF 02]L1[3 04]L1[]3 082L1[13 092L1[1]3
L With oil seal | Without brake 67.5 84.5 91.9 104.7
(With protect lip) | With brake 96.8 113.8 125.5 138.3 —
LR 35 40
S 11 14 19
LA 70 90
LB1 50 70
LB2 49.4 69.4
LC 60 80
LE1 1.5
LE2 12.1
LF 6.5 8 —
LH 44 54
LM Without brake 51 68 75.4 88.2
With brake 80.3 97.3 109 121.8
LT 16.5
LZ 4.5 6
LW 20 20.5 25
o LK 18 18 22
=)
o < KW 4 5 6
g § KH 4 5 6
S RH 8.5 11 15.5
TP M4 depth 8 M5 depth 10 7
Mass (kg) Without brake 0.78 1.2 2.3 2.8
With brake 1.2 1.6 3.0 3.5
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

awa|ddng

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page <3| e« P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-27 ~ 7-29“S-T Characteristics”
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4. Dimensions

Motor

[Unit: mm]

MHMF 1.0 kW to 5.0 kW( 3 130) (Encoder Connector Type JN2)

Encoder connector

Motor/Brake connector

LL

LR

44

LM

EQ

" LF

(LG)

(LH)

®Shé

(Shaft end spec.)

l—]
@¢LBh7

—

pLC
% 4-pLZ
LW
% LK
X
{ =
H’Ei
s 2Lp
e ./ |

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

KH

RH

M3 through

ﬂm
5

[Unit: mm]
MHMEF series (High inertia)
Motor output 1.0 kKW 1.5 kW 2.0 kW 3.0 kW 4.0 kW 5.0 kW
Motor model MHMF | 102L1C][] 152L1[ ][] 202L1]] 302L10 ][] 402L10JC1 | 502L1C]C]
LL Without brake 149 163 160 175 189.5 205.5
With brake 177 191 189 204 218.5 234.5
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 Without brake 105 140
With brake 116 140
LM Without brake 105 119 116 131 145.5 161.5
With brake 133 147 145 160 174.5 190.5
LZ 9 13.5
. LW 45 55
33 LK 41 50
3 KW 8 10
@ =
cg KH 7 8
® RH 18 30
Mass (kg) Without brake 6.1 7.7 11.8 13.8 16.2 19.6
With brake 7.6 9.2 14.6 17.2 19.4 22.8
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”
m Reduce the moment of inertia ratio if high speed response operation is required.
Related page -3+ e« P.1-11 “Check of the Model” « P.1-15 “Check of the Combination of the Driver and the Motor”
® P.7-30 ~ 7-31“S-T Characteristics”
7-60 Rev.2.00



4. Dimensions
Motor

[Unit: mm]

MHMF 1.0 kW to 5.0 kwW( 3 130) (Encoder Connector Type JL10)

Encoder connector Motor/Brake connector
LL LR ¢LC
45 LM (Shaft end spec.)

8 SR n

i % - - ‘ LE, { LE
“ LK
— ' M3 through
9 FH ) ( KWho
- H ] /é N &
> y

f
(LH)
Py

@Shé

KH

f
-
%

q;\)‘ Q’(D J

=] &) |

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information.

[Unit: mm]
MHMEF 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 MHMF | 102L1[C]] 152L1[]] 202011 3020101 402111 | 502L1C0C]
LL Without brake 150 164 161 176 190.5 206.5
With brake 178 192 190 205 219.5 235.5
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 Without brake 105 140
With brake 116 140
LM Without brake 105 119 116 131 145.5 161.5
With brake 133 147 145 160 174.5 190.5
LZ 9 13.5
a LW 45 55
3% LK 41 50
3 KW 8 10
@ =
cg KH 7 8
¢ RH 18 30
Mass (kg) W?thout brake 6.1 7.7 11.3 13.8 16.2 19.6
With brake 7.6 9.2 14.6 17.2 19.4 22.8
Connector specifications Refer to P.2-40 “Specifications of Motor Connector”

m Reduce the moment of inertia ratio if high speed response operation is required.

Related page <]  P.1-11 “Check of the Model” ¢ P.1-15 “Check of the Combination of the Driver and the Motor”
¢ P.7-30 ~ 7-31“S-T Characteristics”
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Supplement

5. Timing Chart
Power ON

Servo-on Signal Accept Timing on Power-up

Control power supply

(L1C, L2C) OFF | ON
+ Approx.100 to 300 ms

Internal control OFF Aan ’I Established

power supply ] JAeprox2s
E . Approx.1.5s |

Action of driver CPU  Reset | |nitialization™| Usually operation
i Osorlonger :

Main power supply a E

(L1, L2, L3) OFF w N

!
" 10 ms or longer:
1

Servo-Ready output

>
(S-RDY Outpt Tr OFF 10 ms or Inn&r Output Tr ON
/RTEX status) 2R
o
' 0's or longer
Servo-ON command
(EX-SON OFF ON
/RTEX status) b Aoprox2
'«—>' Approx.2 ms
Dynamic brake !
I Engaged ! Released
! 1 |
Approx.25 ms «———
Servo-ON status : ON
output*4 !
>
'Approx. 60 ms
Motor energization Not-energized | Energized

| '«»: Approx. 4 ms
Brake release output ! R —
(BRK-OFF) i Output Tr OFF

(brake released)

Output Tr OFF (brake engaged)

Position/Speed/Torque instruction
(RTEX command)

No instruction entry

D —
1100 ms or longer*1 |

Instruction

entry

* The above chart shows the timing from AC power-ON to command input.

¢ |Input the servo-On command, position/velocity/torque commands according to the above
timing chart.

*1 It is shown that in this interval,although you can enter the SRV-ON command,but it can
not handle it.

*2 The servo ready is turned on when all the following conditions are satisfied: “Initialization
of microcomputer is completed”, “Main power supply is established”, “No alarm is issued”,
and “Synchronization (phase matching) between RTEX communication and servo is com-
pleted and RTEX communication is established”.

*3 After Internal control power supply, protective functions are active from approx. 1.5 sec af-
ter 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. The lapse time can be changed with Pr 6.18 “Power-up w-
ait time”.

*4 Note that the servo-on status output signal is to let you know of the receipt of servo-on
command and is not an output to let you know that command input is possible.

Related page

7-62

+ P.3-39 ~ “Details of Parameter”
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Supplement

5. Timing Chart

Alarm

When an Error (Alarm) has Occurred (At Servo-ON Command)

Alarm Normal |

—

Servo-On status

Alarm

OFF

output*3

———0.5~5ms

1
Released !

Energized, I

Dynamic brake

Motor energization

Engaged *2

Non-energized

Servo-Ready output Om_|

Output Tr OFF (Not ready)

Output Tr OFF (Alarm)

(S-RDY Read
/RTEX status) | :

I
Servo-Alarm output Om—
(ALM Not Alarm
/RTEXX status) ( )

' Value of Pr 4.38
5

Brake release output Output Tr ON e

(BRK-OFF) (Brake release) |

Motor rotational speed !
value of Pr4.39 |

| value of Pr4.38!
—!

| Output Tr OFF (Brake engage)

I

I

I When setup value of
Pr 4.38 is shorter,

Output Tr ON !

(Brake release). 1 %1

Motor rotational speed
value of Pr4.39

value of Pr 4.39 is shorter,

Engaged (OFF) .
[When time to fall below ]

(FITTIIES 1 t1 will be a shorter time of either the setup value of Pr 4.38 “ Mechanical brake action at
running setup” or elapsing time for the motor speed to fall below Pr 4.39 “Brake release

Rev.2.00

speed setup”.

*2 When an alarm is generated, the dynamic brake operates according to Pr 5.10 “Sequen-

ce at alarm”.

*3 Note that the servo-on status output signal is to let you know of the receipt of servo-on

command and is not an output to let you know that command input is possible.

7-63
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5. Timing Chart

Supplement Alarm

When an Alarm has been Cleared (At Servo-ON Command)

«<——— 16 ms or longer
Alarm-clear instruction ] I
(RTEX command/USB) OFF : OFF
ON \
|
Dynamic brake Engaged o Approx. 2 ms Released

I
I
Servo-ON status Approx. 25 ms .E :’ ON
outputs1 T
] I
] I
L
Apprax. 60 m
Motor energization Not-energized !lp UuLs» Energized
I
I

Brake release output Output Tr OFF

(BRK-OFF) (Brake engage) 'T) Output Tr ON

= ((Brake release)
Approx. 4 ms

Servo-Ready output

Output Tr OFF
(S-RDY (Npot rendy) | Output Tr ON
/RTEX status) i (Ready)
| 1
Servo-Alarm outpu Output Tr OFF :
(ALM (Alarm) . Output Tr ON
/RTEX status) o (Not alarm)
] I
i v 100 ms or longer [ . .
POS”'O“‘/Speed./ No input entry 1o L Input enabled
Torque instruction e
(RTEX command)

m *1 Note that the servo-on status output signal is to let you know of the receipt of servo-on
command and is not an output to let you know that command input is possible.
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5. Timing Chart

Supplement 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.

Servo-ON command

(EX-SON OFF ON OFF
/RTEX command) i !
I
. 1Approx.2 ms !
. ! L 1 1~6ms
Dynamic brake Engaged *3: Released B Engaged *2
> pprox.23 ms : |
I I .
I
Servo-ON status OFF \ ON ! OFF
output*4 X ! ‘.
| DI s BN
I ! !
Motor energization  Not-energized i« Energized : Not-energized
Approx. 60 m :
! !
' Approx. 4 ms !
] I
Brake release output ~ Output Tr OFF Output Tr OFF
(BRK-OFF) (Brake engage) (grL:l?eUtr;regs’:) (Brake engage) —

m *1 11 depends on the setup value of Pr 4.37“Mechanical brake action at stalling setup”.
*2 The operation of dynamic brake during servo off depends on the setup value of Pr 5.06
“Sequence at Servo-off”.
*3 Servo-ON will not be activated until the motor speed falls below approx. 30 r/min.
*4 Note that the servo-on status output signal is to let you know of the receipt of servo-on
command and is not an output to let you know that command input is possible. —

~J
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5. Timing Chart

Supplement 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 Servo-OFF
Servo-ON command
(EX-SON OFF ON OFF
/RTEX command) T
1 *4 1 1
I | [
——> v 1~5ms
1
Dynamic brake Engaged *3 Release | | Engaged *3
1 1
>« Approx. 23 ms !
Servo-ON status OFF | ON I OFF
output*6 | 1
| ! |
1
Motor energization Not-energized ! Energized Not-energized *5
Approx. 60 ms | |
! ' Approx. 4 ms X
Brake release output ! EaEns Setup value of Pr 4.38
(BRK-OFF) Output Tr OFF, ! Output TrON "< >|Output Tr OFF
(Brake engage), (Brake release) (Brake engage)
1 1
: K3 |
I 1 !
I [ :
1

IYIotor rotational speed
$etup value of Pr 4.39
sy e [ ———

/[ i Approx. [ - !
R @ijo_r/mm | ! When setup value
T Setup value of Pr4.38 of Pr4.38 is shorter
>

Motor rotational speedl‘ i

Motor rotational speed

l Servo validated ! X
"""""" Output TrON ! Output Tr OFF
| (Brake engage) | (Brake engage)
No servo-ON until the motor speed 1
falls below approx. 30 r/min.

When time to fall
below value of
Pr4.39 is shorter

rﬁotor rotational speed

m *1 11 will be a shorter time of either the setup value of Pr 4.38 “Mechanical brake action at
running setup” or elapsing time for the motor speed to fall below Pr 4.39 “Brake release
speed setup”.

*2 Even when the servo-ON command is turned on again while the motor is decelerating,
transition to servo-ON is not performed until the motor stops.

*3 For the action of dynamic brake at alarm occurrence, refer to an explanation of Pr 5.06,
“Sequence at Servo-off” as well.

*4 Servo-ON will not be activated until the motor speed falls below approx. 30 r/min.

*5 For the motor energization during deceleration at Servo-OFF depends on the setup value
of Pr .5.06, “Sequence at Servo-off”.

*6 Note that the servo-on status output signal is to let you know of the receipt of servo-on
command and is not an output to let you know that command input is possible.

Related page - P.2-67“Dynamic Brake”
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Supplement

6. Block Diagram

Driver

A, B-frame (100 V/200 V)

:l-’— =
Fuse NAK N iy i _|
&1 H
Y H v
2 O y//a 7, :
H
L3 O—::: 7 i —|
N b R : w
— ' —
=3 i ____j—_
O
Fuse L
oy [ LOP
4& Z? DC/DC Gate drive
e O 1
Inside power
PO
8 O
N O I I
Front panel
x| L Current
detection
uss [
T
X2A| Communication
XZBi Alarm signal
X |<—
7 Position
xa | . .
: Speed command Control Circuit 6
Encoder signal
Control input Torque command| le—— \‘i)rmoifessmg

Control output I:>

Pusle output <::|

RE

C, D-frame (100 V/200 V)

By
L

Fuse
L1
2 O
13

Fuse

Voltage
detection

K45 | pesistance %
5% A |

e Fuse LﬁJ ;h_ T _j:
o 45 z#z DC/DC w Eat@

| — .
P C side power|
RB[C
8 -0
N O
[ |
P H L |
N 1 Front panel
— i
T
1
L NI
[ i i v
i
usB [«
X2A} C
RX |_, control
X281 Alarm signal
X |<— . .
[Positi
o Control Circuit
Speed command
Encoder signal
Control input Torque command le— processing

Control output I:>

Pusle output <::|

A

Rev.2.00
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6. Block diagram
Driver

E-frame (200 V)

...... re=——— U
—H— ———
Fuse NAR R Resistance /N _|
un O——= . H
ik % i v
2 O S 0 M
3 O—= —|
Fuse r\mﬁ KRR {1 : u
detection . H
___ — = = ot T i el J)
Fuse [©] RE
3%
oonely T ek
L2c i[ Gate drive
PO nside power
RB[O
8—-0
N O
[ |
H L |
! Front panel
i
— ]
T
LTI
[ i - v
X1 i
-
X2A; S —
RX *| control
XZBE Alarm signal
x Posiion command Control Circuit y
Speed command Encoder sianal
ncoder signal
Control input Torque command ﬁmass'"g

Control output I:>

Pusle output <:|

L

N

m— g —
Fuse NNAN Resistance N
u O———
2 O ur é M

R — eta I
e Fuse I o J) RE
e O $ ¢ po/be »Inside power Ee drive ﬁ

r
5
m
T
17
(]
85
o5
:
:
N
=
o
=
o

|
PO
RB[O
80
N O——

Front panel

;
i
;
i
;
;
i
:

4

Current
detection

RX control

X281 Alarm signal

osition comman . .
o peeteneonmerg Control Circuit

Speed command X6

Encoder signal
. Torque command [¢— processing
Control input limit

Control output

=
Pusle output <:|
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Supplement

7. Options

Noise Filter

7.0

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.

e Options
Option Voltage specifications| Manufacturer's Applicable driver
part No. for driver part No. (frame) Manufacturer
Single phase i R ; .
DVOP4170 100 V, 200 V SUP-EK5-ER-6 A and B-frame Okaya Electric Ind.
100.0 £ 2.0 Terminal cover
88.0 50 (transparent)
75.0 : 53.1x1.0 ircuit di
| - N Circuit diagram ouT
A 2 ® o ﬂ_ L o @
Label I g (==} rgﬂf R CX [J\J\J\J [/\J\J\J Cx
''''''' b ) [e)f=] R @ O—e _ — —_— &O @
_ n|© —
io 52 ® o T o @
)@
2-p45x6.75 2-045 6— M4 _ |18
(130 [Unit: mm]
Option Voltage specifications Manufacturer's Applicable driver
part No. for driver part No. (frame) Manufacturer
3-phase 200 V A and B-frame
DVOPM20042 Single phase 3SUP-HU10-ER-6
100V, 200 V -f .
3-phase 200 V C-trame Okaya Electric Ind.
DVOP4220 |Single/3-phase 200 V|3SUP-HU30-ER-6 D-frame
DVOPM20043 3-phase 200V  |3SUP-HU50-ER-6 E-fram
[DVOPM20042, DVOP4220] [DVOPM20043]
H
£ Q ‘ Earth terminal
C
Lzl
"‘”h,\‘,le‘{m'”"" 0000000000000 2 fﬂ"
al w alw Label _|
Screw for cover
=751 00000 (5Tops| Screw for cover
M5
I S o L~ A [y
o oo (00000 ©o Cover o 0000000000000000000 [ Cover
Q\Body R . ™ Body
Circuit diagram
[Size] [Unit: mm]
AlB|[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.

Related page  --3+| e« P.2-10 “About Conformance to International Standards”
* P.2-18 “List of Applicable Peripheral Equipments to Driver”

Rev.2.00
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7. Options
Noise Filter

. Voltage . .
Option . Manufacturer's Applicable driver
part No. sp?ocr":l[:?\}g:ns part No. (frame) Manufacturer
DVOP3410 3-phase 200 V 3SUP-HL50-ER-6B F-frame Okaya Electric Ind.
2863.0 Circuit diagram
270
2-05.5x7 255+1.0 2-¢5.5 N ] out
150 \ 240 / S :
D~ A S ~@
6-6M 5o ® s :» — ©
n Label =38 e =~ s 3 ®
e T H P
,,,,,,,,,,,,,,,,,,,,,,,, B U
[Unit: mm]

check for load condition).
» For detailed specification of the filter, contact the manufacturer.

» Select a noise filter of capacity that exceeds the capacity of the power source (also

m Use options correctly after reading operation manuals of the options to better understand the

precautions.

Take care not to apply excessive stress to each optional part.

7-70
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Supplement

7. Options

Surge Absorber

Provide a surge absorber for the primary side of noise filter.

Option Voltage specifications Manufacturer's
part No. for driver part No. Manufacturer
DV0OP1450 3-phase 200 V R-A-V-781BXZ-4 Okaya Electric Ind.
E T [Unit: mm]
04.2£0.2 6| - Circuit diagram
3 v
- 1) (1 Q) ®
000 O b
] [
DDHU T D UL-1015 AWG16
ol o .
nn & [,
28 S
p 8
& <
EES)

411

Option Voltage specifications Manufacturer's Manuf
part No. for driver part No. anufacturer
Single phase AL : '
DV0OP4190 100 V, 200 V R-A-V-781BWZ-4 Okaya Electric Ind.
s2202 g E [Unit: mm]
e A Circuit diagram
S "
coo | & S
? L] T
HH H — H UL-1015 AWG16 D
in & [T
ha _ S
4 &
8V <

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  --3+| e« P.2-10 “About Conformance to International Standards”
* P.2-18 “List of Applicable Peripheral Equipments to Driver”

Rev.2.00
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7. Options

Supplement Ferrite Core
e Options
Option part No. Manufacturer's part No. Manufacturer
DVOP1460 ZCAT3035-1330 TDK Corp.

39+1

[

341

"—’ Mass: 62.8 g

B B
ETeR] 3 3
EN—- I .

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

required.
[Unit: mm]

HEEICERS  Fix the signal line ferrite core in place to eliminate excessive stress to the cables.

7-72
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7. Options

Supplement Junction Cable for Encoder

MSMF 50 W~ 1.0 kW([] 80)
Compatible MQMF 100 W~ 400 W

Part No. | MFECAO* * OEAE AU 1111 50 W~ 1.0 kW] 50)

(Leadwire type)
Specifications | For encode With battery box
[Unit: mm]
L
110 300
g
_ = g M
oo [ | e Rt
— Lo N = e
@104 .4 —
Title Part No. Manufacturer L (m) Part No.
Connector (Driver side) 3E206-0100 KV Sumitomo 3M 37028 | MFECAO030EAE
Shell kit 3E306-3200-008 (or equivalent) 503 | MFECAOO50EAE
Connector (Motor side) 172161-1 Japan Aviation 107035 | MFECAO0100EAE
Connector pin 170365-1 Electronics Ind. 2079% | MFECAO200EAE I
Cable 0.20 mm? x 4P (8-wire) Hitachi Electric Cable Co., Ltd.

MSMF 50 W~ 1.0 kW([] 80)

* % Compatible MQMF 100 W~ 400 W
Part No. | MFECAOD * * OEAD motor output MHME 50 W~ 1.0 kW(C] 80)
(Leadwire type)
Specifications | For encode Without battery box
[Unit: mm] ——
- L .~
o
8 =!
=, TP
2] E= ER=:
© ] : {
<y 5 :
ﬂ—n—
@, 114 @
Title Part No. Manufacturer L (m) Part No.
(Connector (Driverside) | SE206-0100KV Sumitomo 3M 37% | MFECAG030EAD
Shell kit 3E306-3200-008 (or equivalent) 5793 | MFECAOO50EAD
_Connector (Motor side) | 1721611 Japan Aviation 10255 | MFECAO100EAD
Connector pin 170365-1 Electronics Ind. 2079% | MFECA0200EAD
Cable 0.20 mm? x 3P (6-wire) Hitachi Electric Cable Co., Ltd.

~J
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m Option cable does not conform to IP65 and IP67.
Related page -] e P.2-40“Specifications of Motor Connector”
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7. Options

Junction Cable for Encoder

MFECAOQ = x OMJD (Highly bendable type, Direction of motor shaft) MSMF 50 W~ 1.0 kW([_]80)
MFECAD * s OMKD (Highly hendable type, Opposite direction of motor shaft) Compatible MQMF 100 W~ 400 W
Part No.
MFECAOQ * * OTJD (Standard bendable type, Direction of motor shaft) [MOtor output MHMF 50 W~ 1.0kW([]80)
MFECAD =< *x OTKD (Standard bendable type, Opposite direction of motor shaft) (Connector type)
Specifications | For encode Without battery box
[Unit: mm]
Direction of Opposite direction of L
motor shaft motor shaft o
8 et - L
hik i —) i
1] L N
~ Identification label
Title Part No. Manufacturer L (m) Part No.
_Gonnector (Driverside) | ... SE206:0100KV . Sumitomo 3M 3-om| MFECAOOSOMJD
Shell kit 3E306-3200-008 (or equivalent) 5793 | MFECA0050MJD
_Connector (Motorside) | JNGFRO7SM1 Japan Aviation 102353 | MFECA0100MJD
Connector pin LY10-C1-A1-10000 Electronics Ind. 20728 |  MFECA0200MJD
Cable AWG24x4P, AWG22x2P Hitachi Electric Cable Co., Ltd.
MFECAOD * = OMJE  (Highly bendable type, Direction of motor shaft) MSMF 50 W~ 1.0 kW(_]80)
MFECAOD < = OMKE (Highly bendable type, Opposite direction of motor shaft) Compatible MQMF 100 W~ 400 W
Part No.
MFECAOQ = % OTJE (Standard bendable type, Direction of motor shat)|otor output \HMF 50 W~ 1.0kW/([180)
MFECAQ = k OTKE (Standard bendable type, Opposite direction of motor shaft) (Connector type)
Specifications | For encode With battery box
L [Unit: mm]
Direction of 110 300
motfor shaft
EH } g 6
i 8 T
D) ~
R = S | | SE==Radii]
Opposite direction of I I L
motor shaft e ——
g@ "7 Identification label
Title Part No. Manufacturer L (m) Part No.
(Connector (Driverside) | SE206:0100KV Sumitomo 3M 37505 | MFECA0030MJE
Shell kit 3E306-3200-008 (or equivalent) 5793 | MFECA0050MJE
Connector (Battery side) ZMR-02 10%3% | MFECAO0100MJE
--------------------------------------------------------- J.S.T Mfg. Co., Ltd.
Connector pin SMM-003T-P0.5 20735 | MFECA0200MJE
_Connector (Motorside) | JNGFRO7SMI . Japan Aviation
Connector pin LY10-C1-A1-10000 Electronics Ind.
Cable AWG24x4P, AWG22x2P Hitachi Electric Cable Co., Ltd.
m Option cable does not conform to IP65 and IP67.
Related page  -<+] e P.2-40"Specifications of Motor Connector”
7-74 Rev.2.00



7. Options

Junction Cable for Encoder

Part No. | MFECAO * < OEPD

MSMF 1.0 kW/([]100)~5.0 kW
Compatible MDMF 1.0 kW~5.0 kW
motor output | MHMF 1.0 kW((1130)~5.0 kW
MGMF 0.85 kW~4.4 kW

Specifications

For encode Without battery box(JL10 One-touch lock type)

L [Unit: mm]
AR £ |
] . [l
= o &
Title Part No. Manufacturer L (m) Part No.
.. Gonnector (Driverside) | . 8E206-0100KV. Sumitomo 3M 3786 | MFECAOOS0EPD
Shell kit 3E306-3200-008 (or equivalent) 5793 | MFECAO050EPD
... Gonnector (Motorside) | JL10GAZ029S-E8 | yapan vation || 10745 | MPECAT00EPD
Connector pin JL04-2022CK(09)-R Electronics Ind. 20728 | MFECA0200EPD
Cable 0.2 mm2 x 3P (6-wire) | Oki Electric Cable Co., Ltd.
MSMF 1.0 KW([]100)~5.0 kW
i MDMF 1.0 kW~5.0 kW
PartNo. | MFECAD s s OESD Compatible
motor outpu MHMF 1.0 kW((1130)~5.0 kW
MGMF 0.85 kW~4.4 kW
Specifiations | For encode Without battery box(screwed type)
[Unit: mm]
L
; I I
] =1 8 T \~F L2
() || /
S H— 1T e e
| T L NPT
y
Title Part No Manufacturer L (m) Part No.
... Gomeetor Oriverside) | 06000V Sumitomo o | | $°45| MPECA0OS0ESD
Shell kit 3E306-3200-008 (or equivalent) 579% | MFECAOO50ESD
. Gonnector (Motorside) | NMS310682029S | Japan Aviation 1073 | MFECAO100ESD
Cable clamp N/MS3057-12A Electronics Ind. 20%9% | MFECAO200ESD
Cable 0.2 mm? x3P (6-wire) Oki Electric Cable Co., Ltd.
m Option cable does not conform to IP65 and IP67.
7-75
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7. Options
Junction Cable for Encoder

MSMF 1.0 kW((]100) to 5.0 kW
Compatible MDMF 1.0 kW to 5.0 kW

motor output MHMF 1.0 kW((1130) to 5.0 kW
MGMF 0.85 kW to 4.4 kW

Specifications | For encode With battery box(JL10 One-touch lock type)

Part No. | MFECAO = * OEPE

L

110 300 [Unit: mm]
@
1 e |
== RS
:{ = =] }: &
Title Part No. Manufacturer L (m) Part No.
Connector (Driver side) 3E206-0100 KV Sumitormo 3M 37928 |  MFECAO030EPE
Shell kit 3E306-3200-008 (or equivalent) 5% | MFECAO050EPE
Connector (Battery side) ZMR-02 10435 | MFECAO100EPE
--------------------------------------------------------- J.S.T Mfg. Co., Ltd.
Connector pin SMM-003T-P0.5 20798 MFECA0200EPE
_Connector (Motor side) | JL10-6A20-29S:EB Japan Aviation
Connector pin JL04-2022CK(09)-R Electronics Ind.
Cable 0.2 mm? x4P (8-wire) Oki Electric Cable Co., Ltd.
MSMF 1.0 kW(]100) to 5.0 kW

Compatible MDMF 1.0 kW to 5.0 kW

Part No. | MFECAQ > OESE motor output | MHMF 1.0 kW(1130) to 5.0 kW

MGMF 0.85 kW to 4.4 kW
Specifications | For encode With battery box(screwed type)
[Unit: mm]
L
i 110 i 300
. g My T2
3 — SEeal == ——F
s Il ) j
Title Part No. Manufacturer L (m) Part No.
Connector (Driver side) 3E206-0100 KV Sumitomo 3M 375261  MFECAOO030ESE
Shell kit 3E306-3200-008 (or equivalent) 5% | MFECAO050ESE
__ Comector (Molorside) | | NMS3106820.295 | yapan aviaton | | 10°68]  MFECAO100ESE
Cable clamp N/MS3057-12A Electronics Ind. 20198 | MFECA0200ESE
Cable 0.2 mm2 x4P (8-wire) Oki Electric Cable Co., Ltd.

m Option cable does not conform to IP65 and IP67.
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7. Options

Junction Cable for Encoder

Part No.

MFECAQ = * OETD

Compatible
motor output

MSMF 1.0 kW(1100) to 5.0 kKW
MDMF 1.0 kW to 5.0 kW
MHMF 1.0 KW(1130) to 5.0 kW
MGMF 0.85 kW to 4.4 KW

Specifications

For encode Without battery box(JN2 One-touch lock type)

Rev.2.00

[Unit: mm]
L |
a
— 8, (\erF T2
=5
— N T
Title Part No. Manufacturer L (m) Part No.
_Gonnector (Driverside) | ... SE206:0100KYV . Sumitomo 3M 37| MFECAC030ETD
Shell kit 3E306-3200-008 (or equivalent) 5793 |  MFECAO050ETD
_Connector (Motorside) | JN2DSTOSLTR Japan Aviation 10755 | MFECAO100ETD
Connector pin JN1-22-225-PKG100 Electronics Ind. 2079% | MFECAO200ETD
Cable 0.2 mm? x3P Oki Electric Cable Co., Ltd.
MSMF 1.0 kKW(C100) to 5.0 kW
i MDMF 1.0 kW to 5.0 kW
PartNo. | MFECAO s s OETE Compatible
motor outpu MHMF 1.0 kW([]130) to 5.0 kW
MGMF 0.85 kW to 4.4 kW
Specificaions | For encode With battery box(JN2 One-touch lock type)
[Unit: mm]
L
110 300
= == E
L —— o NI =
Title Part No. Manufacturer L (m) Part No.
_Gonnector (Driverside) | ... SE206:0100KYV . Sumitomo 3M 3786 | MFECAC030ETE
Shell kit 3E306-3200-008 (or equivalent) 579% | MFECAO050ETE
Connector (Battery side) ZMR-02 10134 | MFECAO100ETE
--------------------------------------------------------- J.S.T Mfg. Co., Ltd.
Connector pin SMM-003T-P0.5 2019% | MFECAO0200ETE
_Connector (Motor side) | JN2DSTOSLT-R Japan Aviation
Connector pin JN1-22-225-PKG100 Electronics Ind.
Cable 0.2 mm? x3P Oki Electric Cable Co., Ltd.
m Option cable does not conform to IP65 and IP67.
7-77
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7. Options

Supplement Junction Cable for Motor (Without Brake)
MSMF 50 W to 1.0 kW([] 80)
Applicable MQMF 100 W to 400 W
Part No. | MFMCAO ¢ =< OEED
model | MHMF 50 W to 1.0 kW/([ 80)
(Leadwire type)
[Unit: mm]
(50) L
=
¥
2
Title Part No. Manufacturer L (m) Part No.
Connector 172159-1 37921 MFMCAOO30EED
--------------------------------------------------------- Tyco Electronics
Connector pin 170366-1 5%93| MFMCAO0050EED
Rod terminal Al0.75-8GY Phoenix Contact 107380 | MFMCAO100EED
Nylon insulated ) 4060
round terminal N1.25-M4 J.S.T Mfg. Co., Ltd. 20798 | MFMCAO200EED
Cable ROBO-TOP 600 V 0.75 mm? 4-wire type Daiden Co.,Ltd.

Part No.

MFMCAO = = ONJD

(Highly bendable type, Direction of motor shaft)

MFMCAQ =< x ONKD (Highly bendable type, Opposite direction of motor shaft)

Applicable

MFMCAOQ : < ORJD

(Standard bendable type, Direction of motor shaft)

model | (Connector type)

MFMCAQ < s ORKD (Standard bendable type, Opposite direction of motor shaft)

MSMF 50 W to 1.0 kW(J80)

Direction of
motor shaft

Opposite direction of

motor shaft

. (28.8) L

[

26)

" Identification label

() E1 @S Motor cable for opposite direction

of motor shaft cannot be used with
a motor 50 W and 100 W.

Unit: mm]

Title Part No. Manufacturer L (m) Part No.

_______ Connector | JNgFTO4SH Japan Aviation 8255 | MFMCAO030NJD
Connector pin ST-TMH-S-C1B-3500 Electronics Ind. 5+9% | MFMCAO0050NJD
Rod terminal Al0.75-8GY Phoenix Contact 10758% 1 MFMCAO0100NJD
Nylon insulated N1.25-M4 J.S.T Mfg. Co., Ltd. 20%9% | MFMCA0200NJD

round terminal -

. Hitachi Electric Cable
Cable AWG18 4-wire Co.. Ltd.

m Option cable does not conform to IP65 and IP67.

Related page  -<+] e P.2-40“Specifications of Motor Connector”
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7. Options
Junction Cable for Motor (Without Brake)

. MFMCAQ s sk 7UFD (Highly/Standard bendable type, Direction of motor shaft) Applicable| MHMF 50 W, 100 W
" | MFMCAD * % 7UGD (Highly/Standard bendable type, Opposite direction of motor shaft) model | (Connector type)
Direction of [Unit: mm]
motor shaft
(25.9) L1 | (50)
(20) <
< 8
.
Opposite direction of
motor shaft
[~ Identification label
Title Part No. Manufacturer L (m) Part No.
Connector JN11FHOB6SN2 Japan Aviation 3i3;§3 MFMCAO0037UFD
Connector pin JN11S10K4A1 Electronics Ind. 5+9% | MFMCA0057UFD
Rod terminal Al0.34-8TQ Phoenix Contact 105555 | MFMCAO0107UFD
';'g’ﬂ;'?;ﬂ?;i? N1.25-M4 J.S.T Mfg. Co., Ltd. 20728 | MFMCA0207UFD
. Nikko Electronics Wire
Cable AWG22 6-wire Co., Ltd.

MFMCAQ : *x QUFD
MFMCAQ =< sk QUGD (Highly bendable type, Opposite direction of mnturshalt)App"caMe

(Highly bendable type, Direction of motor shaft)

MQMF 100 W to 400 W

Part No. MHMF 200 W to 1.0 kW/((J80) P
MFMCAQ = *x OWFD (Standard bendable type, Direction of motor shaft) model (Connector type)
MFMCAQ =k % OQWGD (Standard bendable type, Opposite direction of motor shaft)
Eé?g:gﬂa?{ [Unit: mm]
@ 60
- ]
) ! s _—
gg;}gs\slﬁar'i'ireclion of HP) -
T Identification label
Title Part No. Manufacturer L (m) Part No.
+0.26
_______ Comnector | JNT1FHO8SNT Japan Aviation 3-00 | MFMCAQ030UFD
Cable clamp JN11S35H3A1 Electronics Ind. 579% | MFMCA0050UFD
Rod terminal Al0.75-8GY Phoenix Contact 107935 | MFMCAO0100UFD 7
Nylon insulated N1.25-M4 J.ST Mfg. Co., Ltd. | |2079%| MFMCA0200UFD
round terminal
: Nikko Electronics Wire »
Cable AWG18 6-wire Co., Ltd. 33
5
m Option cable does not conform to IP65 and IP67. =
Related page  --+)  P.2-40"Specifications of Motor Connector”
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7. Options
Junction Cable for Motor (Without Brake)

MSMF 1.0 kW([_]100) to 2.0 kW, MDMF 1.0 kW to 2.0 kW
PartNo. | MFMCDO s * 2EUD  AAPPICAble \yppe 4 0 kw((130) to 1.5 kW, MGMF 0.85 kW to 1.8 kW
(One-touch lock type)
L | (50) ] [Unit: mm]
| <
[aV)
| I —
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JL10-6A20-4SE-EB Japan Aviation 3705 | MFMCAQ032EUD
Connector pin JL04-2022CK(14)-R Electronics Ind. 5793 | MFMCA0052EUD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10%2% | MFMCAO102EUD
Nylon insulated round terminal N2-M4 J.S.T Mfg. Co., Ltd. 20738 | MFMCA0202EUD

Cable ROBO-TOP 600 V 2.0 mm? 4-wire Dyden Corporation
MSMF 1.0 kW([]100) to 2.0 kW, MDMF 1.0 kW to 2.0 kW
PartNo. | MFMCDO »* % 26CD  (APBNCable) yyyap 4 o kw(1130) to 1.5 kW, MGMF 0.85 kW to 1.8 kW
(Screwed type)
L ‘ (50) [Unit: mm]
o
Al
3,
N
2 D]]:E -
[S]
Title Part No. Manufacturer L (m) Part No.
Connector JL0O4V-6A20-4SE-EB-R 310261 MFMCDO032ECD
--------------------------------------------------------- Tyco Electronics
Connector pin JL04-2022CK(14)-R 573%| MFMCDO0052ECD
Rod terminal NTUB-2 J.S.T Mig. Co., Ltd. 10*%% | MFMCDO102ECD
Nylon insulated round terminal N2-M4 J.S.T Mfg. Co., Ltd. 20755 | MFMCDO0202ECD
Cable ROBO-TOP 600V 2.0mm? 4-wire Dyden Corporation
Applicable
Part No. | MFMCEQ * =« 2EUD model MHMF 2.0 kW (One-touch lock type)
f L = [Unit: mm]
Title Part No. Manufacturer L (m) Part No.
_______ Comnector |~ JL10-6A22-22SE-EB Japan Aviation 3% | MFMCE0032EUD
Connector pin JL04-2022CK(14)-R Electronics Ind. 5+0% | MFMCE0052EUD
Rod terminal NTUB-2 J.S.T Mig. Co., Ltd. 10*%%2 | MFMCEO0102EUD
Nylon insulated round terminal N2-M4 J.S.T Mfg. Co., Ltd. 20755 | MFMCEO0202EUD
Cable ROBO-TOP 600 V 2.0 mm? 4-wire Dyden Corporation
m Option cable does not conform to IP65 and IP67.
Related page  --3-)  P.2-40"Specifications of Motor Connector”
Rev.2.00
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1. Options

Junction Cable for Motor (Without Brake)

Rev.2.00

Part No. | MFMCED * * 2ECD Appiicable | \jME 2.0 kW (Screwed type)
‘ L ‘ (50) ‘ [Unit: mm]
B e B
o
X ) [—
AR m————=
19
Title Part No. Manufacturer L (m) Part No.
_______ Connector JLO4V6A2222SEEBR Japan Aviation 3765 | MFMCE0032ECD
Connector pin JL04-2022CK(14)-R Electronics Ind. 5+0% | MFMCE0052ECD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10724 |  MFMCEO0102ECD —
Nylon insulated round terminal N2-M4 J.S.T Mfg. Co., Ltd. 20738 | MFMCE0202ECD
Cable ROBO-TOP 600V 2.0 mm? 4-wire Dyden Corporation
MSMF 3.0 kW to 5.0 kW, MDMF 3.0 kW to 5.0 kW
Part No. | MFMCAD s 3EUT Applicable | \HMF 3.0 kW to 5.0 kW, MGMF 2.9 kW,4.4 kW
(One-touch lock type)
| L | (50) ‘ [Unit: mm]
&
<
[ =
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JL10-6A22-11SE-EB Japan Aviation 3255 | MFMCAQ033EUT
Cable clamp JL04-2022CK(14)-R Electronics Ind. 5% | MFMCAQ053EUT e
Nylon insulated round terminal N5.5-5 J.S.T Mfg. Co., Ltd. 1075801  MFMCAO103EUT
Cable ROBO-TOP 600 V 3.5 mm? 4-wire Dyden Corporation 2079% |  MFMCAO0203EUT
MSMF 3.0 kW to 5.0 kW, MDMF 3.0 kW to 5.0 kW
Part No. | MFMCAD * % 3ECT Applicable | MHMF 3.0 kW to 5.0 kW, MGMF 2.9 kW,4.4 kW
(Screwed type)
L , (50) , [Unit: mm]
s |
8 ©)
n
3 |: % | { 8 ~~——1 [ O
—1 10
Title Part No. Manufacturer L (m) Part No.
_______ Comnector | JLO4V-6A22-22SE-EB-R Japan Aviation 3235 | MFMGCAQO33ECT
Cable clamp JLO4-2022CK(14)-R Electronics Ind. 579% | MFMCAO0053ECT 1
Nylon insulated round terminal N5.5-5 J.S.T Mfg. Co., Ltd. 105535 | MFMCAO0103ECT
Cable ROBO-TOP 600V 3.5 mm? 4-wire Dyden Corporation 20755 | MFMCAO0203ECT =z
:
m Option cable does not conform to IP65 and IP67. =
Related page  -<+] e P.2-40"Specifications of Motor Connector”
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7. Options
Junction Cable for Motor (Without Brake)

Part No. | MFMCEQ * * 3EUT Applicable | \GMF 2.4 kW (One-touch lock type)
B L
N a)
<
[ 5
Title Part No. Manufacturer L (m) Part No.
+0.26
_______ Connector | JLI0-6A22-11SE-EB Japan Aviation 3-o% | MFMCEO033EUT
Connector pin JL04-2022CK(14)-R Electronics Ind. 5+9% | MFMCEO053EUT
Rod terminal TMENTC3.5-11S NICHIFU. Co., Ltd. 10134 | MFMCEO103EUT
Nylon insulated ) 4060
round torminal N5.5-5 J.S.T Mfg. Co., Ltd. 20%9% | MFMCEO203EUT
Cable ROBO-TOP 600 V 3.5 mm? 4-wire Dyden Corporation
Applicable
Part No. | MFMCDO = = 3FUT LT MGMF 2.4 kW (One-touch lock type)
I L | (50) )‘1
1
1
1
O
L9
Title Part No. Manufacturer L (m) Part No.
+0.26
_______ Connector | JLO4V-6A24-11SE-EB-R Japan Aviation 800 | MFMCDOO33FUT
Cable clamp JL04-2428CK(17)-R Electronics Ind. 5+9% | MFMCDO0053FUT
Rod terminal TMENTCS3.5-11S NICHIFU. Co., Ltd. 107585 | MFMCDO103FUT
i Earth N5.5-5 20758 | MFMCDO0203FUT
Dol S J.S.T Mfg. Co., Ltd. 0%
Brake N1.25-M4
ROBO-TOP 600V 3.5 mm? 4-wire .
Cable ROBO-TOP 600V 0.75 mm? 2-wire Dyden Corporation

m Option cable does not conform to IP65 and IP67.
Related page  -=+] e P.2-40“Specifications of Motor Connector”
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7. Options
Junction Cable for Motor (Without Brake)

Part No. | MFMCED * % 3ECT Applicable | \iGMF 2.4 kW (Screwed type)
L I
3
<
=
[To) ~
2 | (!
Q
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JL10-8A22-22SE-EB Japan Aviation 376% | MFMCEO0033ECT
Connector pin JL04-2022CK(14)-R Electronics Ind. 5+0% | MFMCEQO53ECT
Rod terminal TMENTC3.5-11S NICHIFU. Co., Ltd. 10%0% | MFMCEO0103ECT
Nylon insulated N5.5-5 J.S.TMfg. Co., Ltd. | [207%%| MFMCE0203ECT
round terminal
Cable ROBO-TOP 600 V 3.5 mm? 4-wire Dyden Corporation
Part No. | MFMCDO = * 3FCT Ap&ﬁﬁ%‘fle MGMF 2.4 kW (Screwed type)
L (50) ‘

'\TD]]:D:]:
o)
<
(o]
v 0
Title Part No. Manufacturer L (m) Part No.
+0.26
_______ Connector | JLO4V-6A24-11SE-EB-R Japan Aviation 8500 | MFMCDOO33FCT
Cable clamp JL04-2428CK(17)-R Electronics Ind. 579% | MFMCDOO53FCT I
Rod terminal TMENTC3.5-11S NICHIFU. Co., Ltd. 10724 |  MFMCDO103FCT
: Earth N5.5-5 20798 |  MFMCDO203FCT
fdp gl SO S J.S.T Mig. Co., Ltd. 050
Brake N1.25-M4
ROBO-TOP 600V 3.5 mm? 4-wire .
Cable ROBO-TOP 600V 0.75 mm? 2-wire Dyden Corporation

~J

awa|ddng

m Option cable does not conform to IP65 and IP67.
Related page  -=+] e P.2-40“Specifications of Motor Connector”
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7. Options

Supplement Junction Cable for Motor (With Brake)
Part No MFMCAOQ = ** 7VFD  (Highly/Standard bendable type, Direction of motor shaft) Applicable | MHMF 50 W, 100 W
MEMCAO ¢ s 7VGD (Highly/Standard bendable type, Opposite direction of motor shaft) | model (Connector type)
Direction of [Unit: mm]
motor shaft
(50
<
T}
—
Opposite direction of
motor shaft "7 Identification label
Title Part No. Manufacturer L (m) Part No.
+0.26
_______ Connector JN11FHOGSN2 Japan Aviation 3500 | MFMCA0037VFD
Connector pin JN11S10K4A1 Electronics Ind. 5+0% | MFMCA0057VFD
Rod terminal Al0.75-8GY Phoenix Contact 107380 | MFMCAO0107VFD
Nylon insulated round terminal N1.25-M4 J.S.T Mfg. Co., Ltd. 20735 | MFMCA0207VFD
Cable AWG22 6-wire Nikko Electronics Wire Co., Ltd.
MFMCAD =  OVFD (Highly bendable type, Direction of motor shaft)
% % Highly bendable type, Opposite direction of motor shaft ; MQMF 100 W to 400 W
Part No. MFMCAOQ OVGD (Highly ype, Opposite airect ) App"ca[i"e MHMF 200 W to 1.0 kW( [ 80)
MFMCAQ = s OXFD (Standard bendable type, Direction of motor shaft) mode (Connector type)
MFMCAQ =k % O0XGD (Standard bendable type, Opposite direction of motor shaft)
Direction of [Unit: mm]
motor shaft
_(25.9) L1 _ (50) )
D |(20) <
I 3 ;
L _
Opposite direction of o ©
motor shaft — -
[~ Identification label ()
O,
Title Part No. Manufacturer L (m) Part No.
+0.26
_______ Connector | JNTIFHOBSNT Japan Aviation 3-00 | MFMCAQ030VFD
Connector pin JUN11S35H3A1 Electronics Ind. 5% | MFMCAQ0050VFD
Rod terminal Al0.75-8GY Phoenix Contact 107385 | MFMCAO0100VFD
Nylon insulated round terminal N1.25-M4 J.S.T Mig. Co., Ltd. 207581 MFMCAO0200VFD
Cable AWG18 6-wire Nikko Electronics Wire Co., Ltd.

m Option cable does not conform to IP65 and IP67.
Related page  -<+] = P.2-40"Specifications of Motor Connector”
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7. Options
Junction Cable for Motor (With Brake)

MSMF 1.0 kW(d 100) to 2.0 kW, MDMF 1.0 kW to 2.0 kW

Part No. | MFMCAO * * 2FUD Applicablel e 1.0 kW(D1 130) to 1.5 kW, MGMF 0.85 kW to 1.8 kW
(One-touch lock type)
| L | (50) _ [Unit: mm]
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JL10-6A20-18SE-EB Japan Aviation 3705 | MFMCAOO32FUD
Cable clamp JLO42022CK(14)-R Electronics Ind. 579% | MFMCAOO52FUD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10455 [ MFMCAQO 102FUD
i Earth N2-M4 20758 | MFMCAO202FUD
e e J.S.T Mfg. Co., Ltd. 0%
Brake N1.25-M4
ROBO-TOP 600 V 0.75 mm? 2-wire .
Cable ROBO-TOP 600 V 2.0 mm 4-wire Dyden Corporation
_ MSMF 1.0 kW([J 100) to 2.0 kW, MDMF 1.0 kW to 2.0 kW
Part No. | MFMCAO * * 2FCD Applicable| \1vE 1.0 k(D 130) to 1.5 kW, MGMF 0.85 KW to 1.8 KW
(Screwed type)
[Unit: mm]
N~
™
Q
L B 0
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JLO4V-6A20-18SE-EB-R Japan Aviation 3-G% | MFMCA0032FCD
Cable clamp JLO4-2022CK(14)-R Electronics Ind. 5793 | MFMCA0052FCD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10734 | MFMCAO0102FCD
: Earth N2-M4 20799 | MFMCA0202FCD
50l SO S J.S.T Mfg. Co., Ltd. 000
Brake N1.25-M4
ROBO-TOP 600V 2.0 mm? 4-wire .
Cable ROBO-TOP 600V 0.75 mm? 2-wire Dyden Corporation
m Option cable does not conform to IP65 and IP67.
Related page <] = P.2-40"Specifications of Motor Connector”
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7. Options
Junction Cable for Motor (With Brake)

Part No. | MFMCEQ * * 2FUD Appiicable | \HMF 2.0 kW (One-touch lock type)
[Unit: mm]
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JL10-6A24-11SE-EB Japan Aviation 3%0% | MFMCE0032FUD
Cable clamp JL04-2428CK(17)-R Electronics Ind. 5+0% | MFMCE0052FUD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 10782 | MFMCEO0102FUD
i Earth N2-M4 207%% | MFMCE0202FUD
e e e J.S.T Mfg. Co., Ltd. 0%
Brake N1.25-M4
ROBO-TOP DP6/2501
0.75 mm? 2-wire .
Cable ROBO-TOP DP§/2501 Dyden Corporation
2.0 mm? 4-wire
Part No. | MFMCEQ * * 2FCD Applicable | \HME 2.0 kW (Screwed type)
[Unit: mm]
'\. [
(sr]
<
Q
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JLO4V-6A24-11SE-EB-R Japan Aviation 3-3% | MFMCE0032FCD
Cable clamp JLO4-2428CK(17)-R Electronics Ind. 579% | MFMCE0052FCD
Rod terminal NTUB-2 J.S.T Mfg. Co., Ltd. 107242 | MFMCEO0102FCD
i Earth N2-M4 20190 MFMCE0202FCD
5l S J.S.T Mig. Co., Ltd. 000
Brake N1.25-M4
ROBO-TOP 600V 2.0 mm? 4-wire .
Cable ROBO-TOP 600V 0.75 mm? 2-wire Dyden Corporation

m Option cable does not conform to IP65 and IP67.

Related page -3

7-86
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7. Options

Junction Cable for Motor (With Brake)

. MSMF 3.0 kW to 5.0 kW, MDMF 3.0 kW to 5.0 kW
Part No. | MFMCAD * * 3FCT Applicable | \pME 3.0 kW 0 5.0 kKW, MGMF 2.9KW,4.4 kW
(Screwed type)
[Unit: mm]
~
2
Q
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JLO4V-6A24-11SE-EB-R Japan Aviation 3705 | MFMCAOQO33FCT
Cable clamp JL04-2428CK(17)-R Electronics Ind. 5+0% | MFMCAO053FCT
. Earth N5.5-5 10734 | MFMCA0103FCT
N S B J.S.T Mig. Co., Ltd. ad
Brake N1.25-M4 20%2% |  MFMCAO0203FCT
ROBO-TOP 600V 3.5 mm? 4-wire )
Cable ROBO-TOP 600V 0.75 mm? 2-wire Dyden Corporation
. MSMF 3.0 kW to 5.0 kW, MDMF 3.0 kW to 5.0 kW
Part No. | MFMCAD s 3FUT Appiicable | \HMF 3.0 kW0 5.0 kW, MGMF 2.9kW,4.4 kW
(One-touch lock type)
[Unit: mm]
| L L (50)
Title Part No. Manufacturer L (m) Part No.
_______ Connector | JL10-6A24-11SE-EB Japan Aviation 3765 | MFMCAOQ033FUT
Cable clamp JL04-2428CK(17)-R Electronics Ind. 5+0% | MFMCAO0053FUT
. Earth N5.5-5 10782 | MFMCAO103FUT
B S B J.S.T Mfg. Co., Ltd. o=
Brake N1.25-M4 20*2% | MFMCA0203FUT
ROBO-TOP DP6/2501 0.75 mm? 2-wire .
Cable ROBO-TOP DP6/2501 3.5 mm? 4-wire Dyden Corporation
m Option cable does not conform to IP65 and IP67.
Related page  -<+] e P.2-40"Specifications of Motor Connector”
7-87
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7. Options

Supplement Junction Cable for Brake
MSMF 50 W to 1.0 kW([ 80)
i MQMF 100 W to 400 W
Part No. | MFMCBO s s OGET S
TIOUE MHMF 50 W to 1.0 kW([ 80)
(Leadwire type)
[Unit: mm]
(40) . L . (50) |
S ‘ ‘
3
T ~
5 5 /—IE
S T e == s =
(5.6)
Title Part No. Manufacturer L (m) Part No.

Connector 172157-1 375261 MFMCBOO30GET

----------------------------------------------------------- Tyco Electronics
Connector pin 170366-1, 170362-1 5723 | MFMCBO050GET
Nylon insulated N1.25-M4 J.S.T Mfg. Co., Ltd. 10782 | MFMCBO100GET

round terminal

Cable ROBO-TOP 600 V 0.75 mm?2 2-wire Dyden Corporation 20735 | MFMCBO0200GET

MFMCBO = = OPJT
MFMCBO = % OPKT

(Highly bendable type, Direction of motor shaft)
(Highly bendable type, Opposite direction of motor shaft)

Applicable

MSMF 50 W to 1.0 kW((180)

Part No.
MFMCBO = * OSJT (Standard bendable type, Direction of motor shaft) model | (Connector type)
MFMCBO : sk OSKT (Standard bendable type, Opposite direction of motor shaft)
[Unit: mm]
Direction of L (50) ‘
motor shaft —~ ‘
S
<
S o
L O
Opposite direction of
motor shaft I Identification label
Title Part No. Manufacturer L (m) Part No.
+0.26
_____ Connector | JN4FTO2SJMR Japan Aviation 30 | MFMCBO030PJT
Connector pin ST-TMH-S-C1B-3500 Electronics Ind. 5+0% | MFMCBO0S0PJT
Nylon insulated N1.25-M4 J.8.T Mig. Co., Ltd. 10724 | MFMCBO100PJT
round terminal
Cable AWG22 2-wire Hitachi Cable, Ltd. 20758 | MFMCBO0200PJT
m Option cable does not conform to IP65 and IP67.
Related page  -=+] e P.2-40“Specifications of Motor Connector”
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[ 7. Options

Supplement Connector Kit

Connector Kit for Interface

Part No. | DVOP0770

e Components

Title

Part No.

Number

Manufacturer

Note

Connector

10126-3000PE

1

Connector cover

10326-52A0-008

1

Sumitomo 3M
(or equivalent)

For Connector X4

(26-pins)

* Pin disposition (26 pins) (viewed from the soldering side)

! \ 1) Check the stamped pin-No. on the
! 14 16 18 20 22 24 26 . . ..
/ |BTP-l [GND [oa/ |oB+# |ocMPs-[NC  [SO2- connector body while making a wiring.
I [OCMP1- |JOCMP2+] . . .
) % T17 T9 21 123 25 \ 2) For the function of each signal title or
! BTN foa  JoB , [POMP3INC - |SO2+ ' its symbol, refer to the wiring example
of the connector X4.
. 3) Do not connect anything to NC pins in

! 2 4 6 8 10 12 \
/ so1- [so3- [I-com|siz  |sis  |si7 \ the above table.

5 9
! SO1+ |SO3+ |SI1 SI2 Sl4 Slé SI8 \

Interface Cable

Part No. | DVOP0800
Connector cover: 10326-52A0-008
Sumitomo 3M or equivalent
2000 39
50 -
) 7
i L 5
-
This 2 m connector cable contains
Connector: 10126-3000PE AWG26 conductors.
[Unit: mm] Sumitomo 3M or equivalent
* Table for wiring
Pin No. Signal color Pin No. Signal color Pin No. Signal color
1 SO1+ Orange (Red1) 10 SI5 Pink (Black1) 19 OB- Pink (Red2)
2 SO1- Orange (Black1) 11 SI6 Yellow (Red2) 20 OB+ Pink (Black2)
3 SO3+ Gray (Red1) 12 SI7 Orange (Black2) 21 NC Orange (Red3)
4 SO3- Gray (Black1) 13 SI8 Gray (Red2) 22 NC Gray (Red3)
5 S White (Red1) 14 BTP-I Gray (Black2) 23 NC Gray (Black3)
6 I-COM White (Black1) 15 BTN-I| White (Red2) 24 NC White (Red3)
7 SI2 Yellow (Red1) 16 GND White (Black2) 25 SO2+ White (Black3)
8 SI3 Yellow (Black1) 17 OA+ Yellow (Red2) 26 SO2- Yellow (Black3)
9 Sl4 Pink (Red1) 18 OA- Yellow (Black2)
<Remarks>

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.

Related page  --2+) - P.2-47“Wiring to the Connector,X4”
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7. Options
Connector Kit

Connector Kit for Encoder

Part No. | DVOPM20010

e Components

Title Part No. Manufacturer Note
Connector 3E206-0100 KV . X
--------------- 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

| > Eov

1E5v£
3 NC

5 PS ¢
1

h
il
G

e

4 NC

H 6 PS

N/

(Viewed from cable)

<Remarks> Do not connect anything to NC pins.

¢ Dimensions

<Connector>

<Shell kit>
=
[ee} a % 7777‘:\1 00
® ﬁ b ®
37.4 }
8
S .
33.0

HENECIERE  » Connector X1: use with commercially available cable.
* Configuration of connector X1: USB mini-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.7-107

"List of Peripheral Equipments".
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7. Options
Connector Kit

Connector Kit for Power Supply Input

DVOPM20032 (For A to D-frame: Single row type)

Part No.

e 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)

e 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 Rated |
Driver part No. Power supply agﬁrré:'t]m
0 Single phase
%Bﬁﬁ«%gga o MADL # 01 * looV 1.7A L
23008 MADL s 11 s % S'”%'gop\r}ase 20A
39.3 :
Single phase/3-phase
MADL * 05 * * 200 V 1.6 A/0.9 A
Single phase/3-phase
MADL # 15 % 3 200 V 20A11A
ingle ph
(Unit ] | MBDL * 21 % % S'”% o puase 45A
* When connection multiple axes in series, make sure the sum of MBDL # 25 s Single phase/3-phase 3.7 A21A
the current value does not exceed the rated current (11.25 A) of 200 V ) )
DVOPM20033. MCDL # 31 % s Si”%'gopcase 7.0A —
= Single phase/3-phase
When using drivers MDDL * 55 * ¢ in single-phase power MCDL * 35 * * 200 V 6.4 A/3.4 A
supply, do not use DVOPM20033. MDDL % 45 % % | Single ngg%“hase 79 A46 A
Single phase/3-phase
MDDL * 55 s % 200 V 13.6 A/7.2A
Part No. | DVOPM20044 (For E-frame 200 V)
e 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

Rev.2.00
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7. Options
Connector Kit

Connector Kit for Regenerative Resistor Connection

Part No.

DVOPM20045 (For E-frame)

e Components

Title Part No. Number Manufacturer Note
Connector 05JFAT-SAXGSA-L 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)

e 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)
e 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

Connector Kit for Motor/Encoder Connection

Part No. | DVOP4290

Applicable
model

MSMF 50 W to 1.0 kW([J 80)
MQMF 100 W to 400 W
MHMF 50 W to 1.0 kW(J 80)

Without
brake

e Components

Title Part No. Number Manufacturer Note
Connector (Driver side 3E206-0100 KV 1 Sumitomo 3M .
__________ éh_e(_"_l_(i_t_______)___ - S S (or equivalent) For Connector X6 (6-pins)
_________ Comnector | 7atetd | 1 [ L oo For Encoder cable
Connector pin 170365-1 9 y (9-pins)
_________ Connector {72189 L T 1 1yco Electronics For Motor cable
Connector pin 170366-1 4 (4-pins)

* Pin disposition of connector e Pin disposition of connector

connector X6

(42

7-92

* NC: None Connect

for encoder cable

* Pin disposition of connector
for motor cable

Rev.2.00



7. Options
Connector Kit

Applicable Without
Part No. | DVOPM20035 model MSMF 50 W to 1.0 kW (Connector Type IP67) brake
e Components
Title Part No. Number Manufacturer Note
.. Connector (Driverside) _ | 3E206-0100KV__ | - 1. Sumitomo 3M For Connector X6 (6-pins)
Shell kit 3E306-3200-008 1 (or equivalent) *' P
_____ Encoder connector | N/MS3106B20-29S | 1 | Japan Aviation For Encoder cable
Cable clamp N/MS3057-12A 1 Electronics Ind.

* 1 Old model number: Connector 55100-0670 (Japan Molex Inc.)

1 E5V
3 NC*

5 PS

(C'gée) *1 NC: None Connect

[Direction of motor shaft]

4 PS Gasket 7 PS
3 EOV =
) 6 ESV
2 BAT-
1 FG - 5 BAT+

[Opposite direction of motor shaft]

<Remarks> 5 BAT+ Gasket 1 FG
Secure the gasket in place 2 BAT-
without removing it from the 6 ESV
connector. 3 EOV
Otherwlse, the degr(_a-e of 7 PS = 4 PS
protection of IP67 will not be
guaranteed.
MSMF 1.0 kW([J 100) to 2.0 kW
Applicable | MDMF 1.0 kW to 2.0 kW Without
Part No. | DVOPM20036 model | MHMF 1.0 kW(C] 130),1.5 kW brake
MGMF 0.85 kW to 1.8 kW
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E206-0100KV__ | 1. Sumitomo 3M For Connector X6 (6-pins
Shell kit 3E306-3200-008 1 (or equivalent) *! (6-pins)
_____ Encoder Connector | JN2DSTOSL1-R | 1 Japan Aviation For Encoder cabl
Connector pin JN1-22-228-PKG100 5 Electronics Ind. or Encoder cable
______ 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: Connector 55100-0670 (Japan Molex Inc.)

[EITTIIEE] © When IP65 or IP67 are necessary, the customer must give approriate processing.

Remarks

* 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.7-107"List of
Peripheral Equipments".

Rev.2.00
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7. Options

Connector Kit

MSMF 3.0 kW to 5.0 kW
Applicable | MDMF 3.0 kW to 5.0 kW Without
Part No. | DVOPM20037 model | MHMF 2.0 kW t0 5.0 kW brake
MGMF 2.9 kW,4.4 kW
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) _ | 3E206-0100KV__ | - 1. Sumitomo 3M i
Shell kit 3E306-3200-008 1 (or equivalent) *1 | For Gonnector 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-6A22-22SEEBR [ 1 [ Japan Aviation For Motor cabl
Cable clamp JL04-2022CK(14)-R 1 Electronics Ind. or Motor cable

%1 OIld model number: Connector 55100-0670 (Japan Molex Inc.)

MSMF 1.0 kW(IJ 100) to 2.0 kKW
Applicable | MDMF 1.0 kW to 2.0 kW With
Part No. | DVOPM20038 model | MHMF 1.0 KW(C 130),1.5 kW brake
MGMF 0.85 kW to 1.8 kW
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E206-0100KV__ | - 1. Sumitomo 3M For Connector X6 (6-pins)
Shell kit 3E306-3200-008 1 (or equivalent) *! P
_____ Encoder Connector | JN2DS10SL1-R [ 1 |  Japan Aviation For Encoder cable
Connector pin JN1-22-22S-PKG100 5 Electronics Ind.
______ Motor Connector _____|__ JLO4V-6A20-18SE-EBR | 1 Japan Aviation For Motor cabl
Cable clamp JL04-2022CK(14)-R 1 Electronics Ind. or otor cable

*1 Old model number: Connector 55100-0670 (Japan Molex Inc.)

MSMF 3.0 kW to 5.0 kW
Applicable | MDMF 3.0 kW to 5.0 kW With
Part No. | DVOPM20039 model | MHMF 2.0 KW t0 5.0 kW brake
MGMF 2.9 kW,4.4 kW
e Components
Title Part No. Number Manufacturer Note
__Connector (Driverside) | 3E206-0100KV__ | - 1. Sumitomo 3M .
Shell kit 3E306-3200-008 1 (or equivalent) *! For Connector X6 (6-pins)
_____ Encoder Connector __ [ JN2DS10SLI-R | 1 |  Japan Aviation For Encoder cable
Connector pin JN1-22-22S-PKG100 5 Electronics Ind.
______ Motor Connector | _ JLOV-6A24-11SE-EBR | 1 Japan Aviation For Motor cabl
Cable clamp JL04-2428CK(17)-R 1 Electronics Ind. or Motor cable

*1 Old model number: Connector 55100-0670 (Japan Molex Inc.)

7-94

MSMF 1.0 kW(J 100) to 2.0 kW
Applicable | MDMF 1.0 kW to 2.0 kW Without
PartNo. | DVOP4310 model | MHMF 1.0 kW(IJ 130),1.5 kW brake
MGMF 0.85 kW to 1.8 kW
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) __| 3E206-0100KV__ | - 1. Sumitomo 3M For C tor X6 (6-pi
Shell kit 3E306-3200-008 1 (or equivalent) *' or Connector X6 (6-pins)
_____ Encoder Connector | _N/MS3106B20-29S | 1 __ Japan Aviation For Encoder cable
Connector pin N/MS3057-12A 1 Electronics Ind. r r
______ Motor Connector _____| . _N/MS3106820-45 | 1 Japan Aviation For Motor cabl
Cable clamp N/MS3057-12A 1 Electronics Ind. or otor cable

* 1 Old model number: Connector 55100-0670 (Japan Molex Inc.)
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7. Options

Connector Kit

MSMF 3.0 kW to 5.0 kW
Applicable | MDMF 3.0 kW to 5.0 kW Without
PartNo. | DVOPA4320 model | MHMF 2.0 kW to 5.0 KW brake
MGMF 2.9 kW,4.4 kW
e Components
Title Part No. Number Manufacturer Note
__Connector (Driverside) | 3E206-0100KV__ | - 1. Sumitomo 3M For C tor X6 (6-Di
Shell kit 3E306-3200-008 1 (or equivalent) *' or Connector X6 (6-pins)
_____ Encoder Connector |~ N/MS3106B20-29S | 1 _ Japan Aviation For Encoder cabl
Connector pin N/MS3057-12A 1 Electronics Ind. or Encoder cable
Motor Connector N/MS3106B22-22S 1

Cable clamp

N/MS3057-12A

Japan Aviation
Electronics Ind.

For Motor cable

*1 Old model number: Connector 55100-0670 (Japan Molex Inc.)

MSMF 1.0 kW([d 100) to 2.0 kW
Applicable | MDMF 1.0 kW to 2.0 kW With
Part No. | DVOP4330 model | MHMF 1.0 kW([J 130),1.5 kW brake
MGMF 0.85 kW to 1.8 kW
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) __| . 8E206-0100KV_ | 1. Sumitomo3am For Comnector X6 (6-oi
Shell kit 3E306-3200-008 1 (or equivalent) *' or Connector X6 (6-pins)
_____ Encoder Connector |~ N/MS3106B20-29S | 1 _ Japan Aviation For Encoder cabl
Connector pin N/MS3057-12A 1 Electronics Ind. or Encoder cable
Motor Connector N/MS3106B20-18S 1

Cable clamp

N/MS3057-12A

Japan Aviation
Electronics Ind.

For Motor cable

*1 Old model number: Connector 55100-0670 (Japan Molex Inc.)

MSMF 3.0 kW to 5.0 kW
Applicable | MDMF 3.0 kW to 5.0 kW With
Part No. | DVOPA4340 model | MHMF 2.0 kW to 5.0 kW brake

MGMF 2.9 kW ,4.4 kW

e Components

Title Part No. Number Manufacturer Note
__ Connector (Driverside) _ | 8E206-0100KV | 1| Sumitomo3am For Comnector X6 (6-0i
Shell kit 3E306-3200-008 1 (or equivalent) *' or Connector X6 (6-pins)
_____ Encoder Connector |~ N/MS3106B20-29S | 1 _ Japan Aviation For Encoder cable
Connector pin N/MS3057-12A 1 Electronics Ind.
Motor Connector N/MS3106B24-11S 1

Cable clamp

N/MS3057-16A

Japan Aviation
Electronics Ind.

For Motor cable

*1 Old model number: Connector 55100-0670 (Japan Molex Inc.)

Rev.2.00
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7. Options

Connector Kit

Connector Kit for Motor/Brake Connection

Part No. | DVOPM20040
e Components
Title Part No. Number Manufacturer Note
Connector JN4FT02SJM-R 1 Japan Aviation
. For brake cable
Socket contact ST-TMH-S-C1B-3500 2 Electronics Ind.

* Pin disposition of connector for brake cable

[Direction of motor shaft]

2 Brake

Gasket

<Remarks>

[Opposite direction of motor shaft

1 Brake

Gasket

tm ) =

Secure the gasket in place without removing it from the connector.
Otherwise, the degree of protection of IP67 will not be guaranteed.

Connector Kit for Motor/Encoder Connection

7-96

. With/
Part No. | DVOPM24581 Aplzl‘;t(:i:ll)le MHMF 50 W, 100 W (Connector type) Without
brake
e Components
Title Part No. Number Manufacturer Note
__Connector (Driverside) | 3E206-0100KV__ | - 1. Sumitomo 3M ni
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ Connector | JN6FRO7SM1 | 1 Japan Aviation For Encoder cable
Connector pin LY10-C1-A1-10000 7 Electronics Ind. (7-pins)
_________ Connector | JN11FHO6SN2 | 1 Japan Aviation For Motor cable
Connector pin JN11S10K4A1 6 Electronics Ind. (6-pins)
Applicable | MQMF  100W to 400W, MHMF 200 W to 1.0 kW ([J 80) With
Part No. D"UPM24582 model (Connector type) brake
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driverside) | 3E206-0100KV__ | 1 __ Sumitomo 3M o
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ Connector |  JN6FRO7SM1 | 1 Japan Aviation For Encoder cable
Connector pin LY10-C1-A1-10000 7 Electronics Ind. (7-pins)
_________ Connector | JN11FHO6SN1 | 1 Japan Aviation For Motor cable
Connector pin JN11S35H3A1 6 Electronics Ind. (6-pins)
MSMF 1.0 kW to 2.0 kW
q MDMF 1.0 kW t0 2.0 KW ;
PartNo. | DVOPM24583 Appiicable | MHMF 1.0 kW to 2.0 KW ot
MGMF 0.85 kW to 1.8 kW
(For Encoder connector :JN2 One-touch lock type)
e Components
Title Part No. Number Manufacturer Note
__Connector (Driverside) | 3E206-0100KV_ | - 1. Sumitomo 3M ni
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ (_; 9_n_n_qgt_o_r_ IR _‘JN_Z_E).S_IQ_S_I:l:B_ I _1_ - Japan Aviation For Encoder cable
Connector pin JN1-22-22S5-PKG100 5 Electronics Ind.
_________ Q 9_”_”_‘?9t_°_r_ DR SR ;_Jl__‘]_Q-_G_A_Z_O_-_‘l_S__E_-_E_B_ IR _1_ . Japan Aviation For Motor cable
Connector pin JL04-2022-CK(14)-R 1 Electronics Ind.
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7. Options

Connector Kit

Connector Kit for Motor/Encoder Connection

MSMF 3.0 kW to 5.0 kW
q MDMF 3.0 kWto 5.0 kW ;
PartNo. | DVOPM24584 APPIGABlE | MHMF 2.0 kW 0 5.0 kW el =
MGMF 2.9 kW to 4.4 kW
(For Encoder connector :JN2 One-touch lock type)
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) _ | 3E206-0100KV__ | 1. Sumitomo 3M i
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ Connector | _JN2DSTOSL1-R | 1 Japan Aviation
Connector pin JN1-22-225-PKG100 5 Electronics Ind. For Encoder cable
_________ Connector | _ JL10-6A22-22SE-EB _ | 1 _ Japan Aviation T
Connector pin JL04-2022-CK(14)-R 1 Electronics Ind. For Motor cable
MSMF 1.0 kW ([1100) to 2.0 kW
. MDMF 1.0 kW to 2.0 kW .
PartNo. | DVOPM24585 Applicable | MHMF 1.0 kW (I 130) to 1.5 kW b\ﬁ\gre
MGMF 0.85kW to 1.8kW
(For Encoder connector :JN2 One-touch lock type)
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E206-0100KV__ | 1. Sumitomo 3M o
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ Connector | ___ JN2DS10SL1-R | 1 _ Japan Aviation
Connector pin JN1-22-225-PKG100 1 Electronics Ind. For Encoder cable
_________ Connector [ _JL10-6A20-18SE-EB__ | 5 |  Japan Aviation For Motor cable
Cable clamp JL04-2022-CK(14)-R 1 Electronics Ind.
MSMF 3.0 kW to 5.0 kW 7
i MDMF 3.0 KW to 5.0 kW .
Part No. | DVOPM24586 Applcable | MHMF 2.0 kW 10 5.0 kW A
MGMF 2.9 kW to 4.4 kW
(For Encoder connector :JN2 One-touch lock type)
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) _ | 3E206-0100KV__ | 1. Sumitomo 3M i
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ C_: 9p_n.e_9t_qr_ IR B _4'_\]_2.[_).8_1.(_).8]‘_1_'_8_ I B _1_ - Japan Aviation For Encoder cable
Connector pin JN1-22-225-PKG100 5 Electronics Ind.
_________ Connector | _JL10-6A24-11SE-EB _ | 1 Japan Aviation
Cable clamp JL04-2428-CK(17)-R 1 Electronics Ind. For Motor cable
MSMF 1.0 kW ([0 100) to 2.0 kW
. MDMF 1.0 kW to 2.0 kW .
Part No. | DVOPM24587 Anplicable | \IME 1.0 KW (I 130) to 1.5 kW ot
MGMF 0.85 kW to 1.8 kW
(For Encoder connector :JL10 One-touch lock type) L
 Components 7
Title Part No. Number Manufacturer Note
__ Connector (Driver side) __| 3E206-0100KV__ | 1. Sumitomo 3M i
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins) £
_________ Connector | _ JL10-6A20-29S-EB | 1 Japan Aviation ]
Connector pin JL04-2022-CK(09)-R 1 Electronics Ind. For Encoder cable g
_________ Connector | __ JL10-6A20-4SE-EB | 1 Japan Aviation
Cable clamp JL04-2022-CK(14)-R 1 Electronics Ind. For Motor cable

Rev.2.00
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7. Options
Connector Kit

Connector Kit for Motor/Encoder Connection

MSMF 3.0 kWto 5.0 kW
. MDMF 3.0 kW to 5.0 kW :
Part No. | DVOPM24588 Applicable | \iME 2.0 kW to 5.0 kW ot
MGMF 2.4 kW to 4.4 kW
(For Encoder connector :JL10 One-touch lock type)
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E06-0100KV__ | L Sumitomo 3M i
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ (_': onnector | !J!‘_1_Q'_6_A_2.Q'.2_9_$:I.E_B. I Japan Aviation For Encoder cable
Connector pin JL04-2022-CK(09)-R 1 Electronics Ind.
_________ Connector | _JL106A22-22SEEB | 1 [ Japan Aviation For Motor cable
Cable clamp JL04-2022-CK(14)-R 1 Electronics Ind.
MSMF 1.0 kW (d100) to 2.0 kW
. MDMF 1.0 kW to 2.0 kW :
Part No. | DVOPM24589 Appeable | MHMF 1.0 kW (K1 130) to 1.5 kW o
MGMF 0.85kW to 1.8kW
(For Encoder connector :JL10 One-touch lock type)
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) | 3E06-0100KV | 1. Sumitomo 3M i
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ Connector |  JL10-6A20-29SEB_ | 1 Japan Aviation For Encoder cable
Connector pin JL04-2022-CK(09)-R 1 Electronics Ind.
_________ Connector | _JL10-6A20-18SE-EB__ | 1 | Japan Aviation For Motor cable
Connector pin JL04-2022-CK(14)-R 1 Electronics Ind.

MSMF 3.0 kW to 5.0 kW
. MDMF 3.0 kW to 5.0 kW :
Part No. | DVOPM24590 Anplicable | MHMF 2.0 kW to 5.0 kW o
MGMF 2.9 kW to 4.4 kW
(For Encoder connector :JL10 One-touch lock type)
e Components
Title Part No. Number Manufacturer Note
__ Connector (Driver side) _ | 3E06-0100KV__ | - 1. Sumitomo 3M D
Shell kit 3E306-3200-008 1 (or equivalent) For Connector X6 (6-pins)
_________ Connector [ JL10-6A2020S-EB | 1 |  Japan Aviation For Encoder cable
Connector pin JL04-2022-CK(09)-R 1 Electronics Ind.
_________ C_; gp_n_e_c_:t_o_r_ O S _‘J.I‘_‘I_(_):@AZ_“."_‘I.I_S_E_'.E.B_ I _1_ - Japan Aviation For Motor cable
Connector pin JL04-2428-CK(17)-R 1 Electronics Ind.
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7. Options

Connector Kit

Connector Kit for Safety(Not Applicable to A6N Standard Type)

Part No. | DVOPM20025 Part No. | DVOPM20103
e Components e Components
Title Part No. Title Part No.
Connector 2013595-1 Connector CIF-PCNS08KK-071R
Manufacturer Note Manufacturer Note

Tyco Electronics Japan G.K | For Connector X3 (8-pins) J.S.T Mfg. Co., Ltd. For Connector X3 (8-pins)

* Pin disposition of connector, ¢ Dimensions « Pin disposition of connector, ¢ Dimensions
[Unit: mm]

connector X3

SF1+

SF2+

06.7

Shell: FG
(Viewed from cable)

<Remarks> .
Do not connect anything

[Unit: mm]

connector X3

SF2+ SF1+

EDM+ NC
8l6[4[2

EDM-__|{7[s3[1}- NC

(Viewed from cable)
<Remarks>
Do not connect anything
to NC pins.

Safety Bypass Plug(Not Applicable to A6N Standard Type)

©5.8 mm (MAX)

Note) No wires are supplied wiith
the connector kit.

to NC pins.

DV0PM20094

Part No.

e Components

Title

Part No.

Manufacturer

Note

Connector

CIF-PBO8AK-GF1R

J.S.T Mfg. Co., Ltd.

For Connector X3

¢ Internal wiring

(Wiring of the following has been applied inside the plug.)

PINNo. [1]2]3]4]5]6[7]8]

* Dimensions (Resin color : black) [Unit: mm]
R
(12.8)
[ —
o X
A o a
o) 2

Connector Kit for External Scale(Not Applicable to A6N Standard Type)

Part No. | DVOPM20026

e 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 ¢ Dimensions [Unit: mm]

PS EXB ~ [

{E@: g

8 3 Elmn( 05
(Viewed from cable) 10.5 (32)

7-99

Rev.2.00

~J

awa|ddng




[ 7. Options

Supplement Battery for Absolute Encoder

Battery for Absolute Encoder

Part No. | DVOP2990

e Lithium battery: 3.6 V 2000 mAh

[Unit: mm]

84

i Lead wire length 50mm
DVOP2990
| 00080001 = [||:| V

ol

= ZHR-2
145 (J.S.T Mfg. Co., Ltd.)

1 2
BAT+|BAT—

\ *Installation of one prevent the
= \__J charging diode to DVOP2990.

Paper insulator

m 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

e Components

[Unit: mm]

(112)
(110)

Q\@
DVOP4430 -
PO4030001* $)
u—u o=
[l _ _ 1 ~
I m=m] m=mi ~
o

Related page -3 e« P.7-2 “Absolute System”
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7. Options

Supplement Mounting Bracket
A-frame Upper and Bottom side sharing  2pcs
PartNo. | DVOPM20100 | Frame symhol of Mounting screw
applicable driver |  B.frame ! M4 x L6 Pan head 4pcs
2-M4, Pan head [Unit: mm]
(=
3
o
(2}
2 (= -
5
s |2
g g::' 2 T 25 =
g e‘f?@ Py ‘Tre ok\e
P N
% {QLW P }m} ©
& 28
Upper side 2pcs
C-frame
PartNo. | DVOPM20101 | ZHIERRREH Mounting serew | Bottom side 2pes
rame M4 x L6 Pan head 4pcs
23 1401 2-M4, Pan head [Unit: mm] <o = 1401 2-M4, Pan head [Unit: mm]
5 .~
N\

suoisuauwig
pis Jaddn

20

40

334
259

apis woyog

40 10

3-5.2 20 25
o &
EEEERIRlEn Q:\
% o

m For E, F-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.7-32... “Dimensions Driver’

Rev.2.00
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Supplement

7. Options

Reactor

Fig.1

(Mounting pitch

Fig.2

H 4-H
\ F —
* Wiring of the reactor <3-Phase> * Wiring of the reactor <Single phase>
A A
Power Servo
Servo supply driver
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
(847 : mm]
Rated
Part No. A B C D E (max) F G H | R current
(mH) (A)
DVOP220 65+1 125+1 (93) 136Max 155 70+3/-0 85+2 4-7¢px12 M4 6.81 3
DVOP221 601 150+1 (113) 155Max 130 60+3/-0 75+2 4-7px12 M4 4.02 5
Fig 1 DVOP222 60+1 150+1 (113) 155Max 140 70+3/-0 85+2 4-7¢px12 M4 2 8
9 DVOP223 60+1 150+1 (113) 155Max 150 79+3/-0 95+2 4-7¢px12 M4 1.39 11
DVOP224 60+1 150+1 (113) 160Max 155 84+3/-0 100+2 4-7¢px12 M5 0.848 16
DVOP225 60+1 150+1 (113) 160Max 170 100+3/-0 115+2 4-7¢px12 M5 0.557 25
DVOP227 55+0.7 80+1 66.5+1 110Max 90 41+2 55+2 4-5¢x10 M4 4.02 5
Fig.2 DVOP228 55+0.7 80+1 66.5+1 110Max 95 46+2 60+2 4-5¢x10 M4 2 8
DVOPM20047 55+0.7 80+1 66.5+1 110Max 105 56+2 70+2 4-5¢x10 M4 1.39 11
Driver Power | Rated Driver Power Rated
series supply | output Part No. series supply | output Part No.
MADLE 01NA 50 W MADL[] 05N[] 50 W
. DVoP227
MADLO 11NO S'r?gle 100 W MADL[] 05N 100 W
ase
MBDL 21N F:OOV 200 W DVOP228 MADL[] 15N 200 W DVOP220
MCDLO 31N 400 W MBDL[] 25N[] 400 W
MADL[] 05N 50 W MCDL[ 35N 750 W
MADL 05N 100W |  Dvop227 MDDLO 45N 01 |*Phe>* gsow | Dvopeei
MADL[] 15N inal 200 W MDDL[ 45N 1.0 kW
single DVoP222
MBDL[] 25N[] phase | 400 W MDDL[A 55N 1.5 kW
mcoLO s | 209V [ 7sow DVOP228 MEDL 83N 20KkW | DVOP223
MDDL[] 45N 1.0 KW MFDL[] ASN[] 3.0 kW DvoP224
MDDL[] 55N 1.5 kW DVOPM20047 MFDL[ B3N 5.0 kW DVOP225

When using MGMF 0.85 kW motor.

When using a reactor, be sure to install one reactor to one servo driver.

Related page -2 * P.1-15 “Check of the Combination of the Driver and the Motor”
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7. Options
Reactor

Harmonic Restraint

Rev.2.00

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’ As-
sociation (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 us-
ers to understand the restraint and to cooperate with us. On January, 2016, 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, 2016.

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, 2016. 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.

% Technical reference issued by JEMA (Japan Electrical Manufacturers’ Association ) .

7-103
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7. Options

Supplement External Regenerative Resistor
Specifications
. cable core Rated power Activation
Part No. Mant;frz:c':t;rer S | Resistance| outside Mass (reference) temperature of
p : 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 o5 | 140£5°C
$1.27 B-contact
DVOP4283 RF180B 50 stranded|| 0.2 17 50 (resistance load)
wire 1 A 125 VAC 6000 times
DVOP4284 RF240 30 0.5 40 100 05 A 250 VAC 10000 times
DVOP4285 RH450F 20 1.2 52 130

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

28405,
&

==
671 :
+ %‘\

operation.
*2 If the wind speed is 1m / s by the fan. DVOS(Z;:;EBO o
Power supply = \% N
Frame . Single phase, 200 V -
Slngle phase, 100V 3-phase, 200V ] ::::] N -
o e | S— Bl
DVOP4281 o } EI [ ] [
(below 100 W) o J‘EH | o
A DVOP4280 o Puass g8 L
(200 W) thermostat | o 30 é
B DVOP4283 (ight yellow x2) © el -
DV0OP4283
C DV0OP4282 g 70w 500 §
D DVOP4284 [Unit : mm]
DV0OP4284
E . x 2 in parallel or bvop4282
DVOP4285 o
F DVOP4285 © thermostat
x 2 in paraIIeI | g N jeae Abo(-lia%h( yellow x2)

160405
Drawing process

El —
B
g

180W 250

sl

MAX

1 R

1
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7. Options

External Regenerative Resistor

DVOP4284
30041
200+0.5 q
- o o) | [300£30
o s
+
= [ 6x1]| thermostat
] /| (light yellow x2)
| |
L )
10 280+ 1
>
< —~
g ) 9 g
I i
f mm @]
(@] il ™
240W 300 T
[Unit : mm]
DVOP4285
300+1
11 278 11
4-045
e ¥ ¥ ) 45030 .
N
61
thermostat
light yellow x2
o 450+30 (light v )
5% 8
38 8+2
o
Te)
450+30 N
! .
651 o
Xl a ® oo )
BB 288405 1le ~
= T £ %
\ \ 3
S S
Tl ol of 5
2 240W 200
[Unit : mm]

<Caution when using external regenerative resistor>

Regenerative resistor gets very hot.

to work.

¢ Do not install the regenerative resistor near flammable materials.

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

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.

Rev.2.00
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Supplement

1. Options

Recommended Components

Surge Absorber for Motor Brake

7-106

Motor Part No. Manufacturer
50 W ~ 1.0 kW( [ 80) TND15G271K NIPPON CHEMI-CON
CORPORATION
MSMF .
1.0 kW([J 100) ~ 3.0 kW Z15D151 SEMITEC Corporation
NIPPON CHEMI-CON
4.0 kW,5.0 kW TNR9G820K CORPORATION
NIPPON CHEMI-CON
MQMF 100 W ~ 400 W TND15G271K CORPORATION
NIPPON CHEMI-CON
1.0 kW ~ 3.0 kW TNR9G820K CORPORATION
MDMF 4.0 kW Z15D151 SEMITEC Corporation
5.0 kW NVD07SCD082 KOA Corporation
NIPPON CHEMI-CON
0.85 kW ~ 1.8 kW TNR9G820K CORPORATION
MGMF 2.4 kW,2.9 kW Z15D151 SEMITEC Corporation
4.4 kW NVD07SCD082 KOA Corporation
NIPPON CHEMI-CON
50 W ~ 1.0 kW( [ 80) TND15G271K CORPORATION
NIPPON CHEMI-CON
MHMF 1.0 kW( [T 130),1.5 kW TNR9G820K CORPORATION
2.0 kW ~ 4.0 kW Z15D151 SEMITEC Corporation
5.0 kW NVD07SCDO082 KOA Corporation
Rev.2.00




7. Options

Supplement

List of Peripheral Equipments

Manufacturer

Tel No.

Peripheral
components

Panasonic Corporation
Eco Solutions Company

81-120-878-365

Circuit breaker

Panasonic Corporation

81-120-878-365

Surge absorber

Automotive & Industrial Systems Company | g1-120-101-550 Swich, Relay
lwaki Musen Kenkyusho Co., Ltd. 81-44-833-4311 regenerative
Kanto area 81-3-5436-7711
NIPPON CHEMI-CON CORPORATION Midland 81-52-772-8551
Kansai area  81-6-6338-2331 Surge absorber
. Kanto area 81-3-3621-2703 for holding brake
SEMITEC Corporation Kansaiarea 81-6-6391-6491

KOA CORPORATION 81-42-336-5300
Kanto area 81-3-5201-7229
TDK Corp. Midland 81-52-971-1712
Kansai area  81-6-6632-8140

MICROMETALS
(Nisshin Electric Co., Ltd.)

81-4-2934-4151

KK-CORP.CO.JP

81-184-53-2307

Noise filter for signal
lines

TDK-Lambda Corporation

81-3-5201-7140

. : Kanto area  81-3-4544-7040 Surge absorber
Okaya Electric Industries Co. Ltd. Kansai area 81-6-6341-8815 Noise filter
Kanto area  81-3-3780-2717
Japan Aviation Electronics Industry, Ltd. Midland 81-565-34-0600
Kansai area 81-6-6447-5268
Kanto area  81-3-5716-7290
Sumitomo 3M Midland 81-52-220-7083
Kansai area 81-6-6447-3944
Tyco Electronics 81-44-844-8052 Connector
Kanto area  81-462-65-2313
Japan Molex Inc. Midland 81-52-232-3977
Kansai area 81-6-6377-6760
Kanto area  81-45-543-1271
J.S.T. Mfg. Co., Ltd. Midland 81-561-33-0600
Kansai area 81-6-6210-2130
Kanto area  81-3-5805-5880
Daiden Co., Ltd. Midland 81-52-968-1710 Cable
Kansai area 81-6-6229-1881
Schaffner EMC, Inc. 81-3-5712-3650
Noise filter

m Contact information shown above is as of October 2017

This list is for reference only and subject to change without notice.

Rev.2.00
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Warranty

Warranty Period

* Warranty period shall be 12 months from the ex-factory date or 18 months from the |

date of manufacturing.

This Warranty shall be exempted in the following cases,

[1] Defects resulting from misuse and/or repair or modification by the customer.

[2] Defects resulting from drop of the Product or damage during transportation.

[3] Defects resulting from improper usage of the Product beyond the Specifications.

[4] Defects resulting from fire, earthquake, lightening, flood, damage from salt, abnor
mal voltage or other Act of God, or other disaster.

[5] Defects resulting from the intrusion of foreign material to the Product, such as wa-
ter, oil or metallic particles.

Parts exceeding their standard lifetime specified in this document are excluded.

Warranty Scope

e Panasonic warrants the replacement of the defected parts of the Product or repair of
them when the defects of the Product occur during the Warranty Period, and when the
defects are under Panasonic responsibility. This Warranty only covers the Product itself
and does not cover any damage incurred by such defects.

Panasonic in accordance with the above (1)records,in any case,the machine state is
poor,and cause damage to your company and the third party,all liability,Panasonic is
not responsible.
[1] The machines are not assembled in accordance with the instructions or precau-
tions noted in this specification. —
[2] When the machine does not match the product assembled in the machine.
[3] This specification does not depend on your company.
[4] When the machine condition is not caused by Panasonic reasons.

~J
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Cautions for Proper Use

7-110

* 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.

e 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 468 N'm to 5.72 N-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.

e |nstall 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.

¢ This product is designed for general industrial equipments.Don’t use this product under
special conditions such as nuclear energy control, aerospace equipments, transporta-
tion, medical equipment, various safety equipments or special equipments.

* The wiring condition(earth wire method and cables length and shield cable condition of
signal lines) may affect the noise resistance,please confirm the noise resistance of the
machine.

¢ If the servo motor shaft is not electrically grounded, it may cause an electrolytic corro-
sion to the bearing, depending on the condition of the machine and its mounting envi-
ronment, and may result in the bearing noise. Checking and verification by customer is
required.

e Failure of this product depending on its content, may generate smoke of about one cig-
arette. Take this into consideration when the application of the machine is clean room
related.

* Product overload can cause the goods to fall,please follow the marking.

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

* This product shall be treated as industrial waste when you dispose.

*This servo product related standards,laws and 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.

Rev.2.00



Revisions

3-116, 5-80,5-82,
6-4, 6-9,6-10, 6-11,

Date Rev. Page Description
Apr. 2017 Rev.1.00 — Newly issued
12,1-7, 1-8,1-09,
3-16,3-32,3-33,
3-73, 3-89,3-95,
Oct. 2017 Rev.2.00 3-105,3-110,3-112, | Software upgrades correspond to extensions

6-29,6-33
1-7,3-15,7-9 Additional USB communication function
1-4,1-10 Additional nameplate production number corresponding table

Error correcting

Rev.2.00
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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 consultation
(Selection and use of motor and drive)
Free telephone hotline:0120-70-3799 TEL(072) 870-3057 FAX(072) 870-3120
Mobile phones,smart mobilephone,parts of the IP phone can not call a free hotline.
Acceptance time:Monday through Friday 9:00 ~ 12:00,13:00 ~ 17:00
(Saturday,Sunday and holidays excepted)
+ Repair consultation

(Repair and buy parts)

TEL (072) 870-3123 FAX (072) 870-3152

Acceptance time:Monday through Friday 9:00 ~ 12:00,13:00 ~ 17:00
(Saturday,Sunday and holidays excepted)

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 +81-3-5404-2920

Osaka: 1-1, Morofuku 7-chome, Daito, Osaka 574-0044
TEL +81-72-870-3065 FAX +81-72-870-3151

Technical Information

- Technical information of this product (Operating Instructions, CAD data) can be downloaded and consulting
questions from the following web site.
http://www3.panasonic.biz/ac/e/motor/fa-motor/ac-servo/index.jsp

+ RTEX partner information
http://www3.panasonic.biz/ac/e/motor/fa-motor/ac-servo/rtex/index.jsp#head._title

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.

Date of
purchase

Year Month Day Model No.

Store name

Phone( ) -

Panasonic Corporation,Motor Business Division
7-1-1 Morofuku, Daito, Osaka, 574-0044, Japan Phone : +81-72-871-1212

© Panasonic Corporation 2016
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