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Safety Precautions mportant)

See the following precautions in order to avoid damages on machinery and injuries among the operators
and other people during the operation.

» The following symbols are used to indicate the level of danger possibly occurred when you fail to observe
the safety precautions.

Indicates a potentially hazardous situation, which if not avoided, will re-

A DANGER sult in death or serious injury.

Indicates a potentially hazardous situation, which if not avoided, will re-

A CAUTION sult in minor injury or physical damage.

* The following symbols indicate what you must do.

® Indicates that the operation is prohibited to do.

0 Indicates that the operation must be done.

O DANGER

Do not subject the product to water, Do not expose the cables to sharp
corrosive or flammable gases, and objects, excessive pressing or
combustibles. pinching forces, and heavy loads.

The failure could result in

The failure could result in .
electric shocks, damages,

fire. :
or malfunction.
An over-current protection, earth Conduct the transportation, wiring and
leakage breaker, over temparture inspection at least 10 minutes after
protecter and emergency stop device the power off. Only electronic expert
must be installed. is allowed to conduct wiring.

The failure could result
in electric shocks,O
injuries, or fire.

. J/ . J/

The failure could resultd
in electric shocks.

( \ (
Ground the earth terminal of the servo Install an external emergency stop
motor and servo driver. device to shut down the main power
source in any emergency.

The failure could result 0
in electric shocks, O
injuries, fire, damages, [

The failure could result]
in electric shocks.




<> DANGER

7

Install the product properly to avoid
personal accidents or fire in case of
an earthquake.

.

The failure could resultd
in electric shocks,O
injuries, or fire.

~N

Vs

Do not touch the rotating [
part of the motor while [
operating.

o

Rotor

The failure could result[]
in injuries.

Do not put your hands in the servo
driver.

O

The failure could resultd
in burns, or electric O
shocks.

Make sure to secure the safety after
the earthquake.

.

The failure could resultd
in electric shocks,O
injuries, or fire.

Do not drive the motor from the
outside.

O

The failure could resultd
in fire.

Attach the motor, driver, regenerative
discharge resistor to incombustible
matter such as metal.
The failure could result
in fire.

Do not place inflammable matter near
the motor, driver, and regenerative
discharge resistor.

The failure could resultd
in fire.

~N

J

Arrange the phase sequense of the
motor and wiring of the encoder.

The failure could result O
in injuries, damages,
or malfunction.

.

Do not touch the motor, driver, and
external regenerative discharge of
driver, since they become hot.

The failure could resultd
in burns.

~N




Safety Precautions mportant)
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/\ CAUTION

( )

Do not hold the cables or motor shaft
when transporting the motor.

The failure could result
in injuries.

%,

\. J/

( )

Do not block the heat dissipation
hole.

The failure could result
in electric shocks, or fire.

\. J/

Use the motor and driver with the
specified combination.

The failure could result]
in fire.

. J/

Make sure that the wirings are
correctly connected.
The failure could result
in electric shocks, or[]
injuries.

Use the eye-bolt of the motor only
when you carry the motor. Do not use
it when you carry the machine.

The failure could result
in injuries, or damages.

. J/

Never start and stop the motor by
magnet contactor which is provide on
the main line.

The failure could resultd
in damages.

Install the driver and the [
motor in the specified direction.

The failure could result
in damages.

\. J/

Do not climb or stand on theld
servo equipment .

The failure could result O
in electric shocks, injuries,[
damages, or malfunction.

Do not give hard [J
pressure to the shatft.

T
The failure [
® could resultdd

in damages.

\. J/

Conduct proper installation according
to product weight or rated output.

The failure could result
In injuries, or damages.

Do not shock the driver [
and the motor.

The failure could result[
in damages.

Ambient temperature of installed
driver should be under permittable

one.
The failure could result
in damages.




/N\ CAUTION

Vs

Use the specified voltage on the
product.
The failure could resultd
in electric shocks, [
injuries, or fire.

~N

Vs

Do not turn on or off the power
frequently.

O

The failure could result
in damages.

Avoid excessive gain adjustments,
changes, or unstable operation of the
product.
The failure could result0
In injuries.

Do not use the motor internal brake
for the purpose of controlling speed of
load.
The failure could result
in injuries, or damages.

Connect a relay that stops at
emergency stop in series with the
brake control relay.
The failure could result
in injuries, or damages.

Do not modify, dismantle or repair the
product.
® The failure could resultd

in electric shocks, O
injuries, or fire.

J

Execute the trial-operations with the

motor fixed and a load unconnected.
Connect a load to the motor after the
successful trial-operations.

The failure could result[]
in injuries.

Do not approach to the equipment
after recovery from the power failure
because they may restart suddenly.[]
Execute the personal safety setting [
on the Equipment after the restart.

O

The failure could resultd
in injuries, or damages.

If an error occurs, remove the causes
of the error and secure the safety
before restarting [

The failure could resultd
In injuries.

When you dispose batteries, insulate
them with tape or the like, and
dispose them according to the local
ordinances of your self-governing
body.

This product should be treated as an
industrial waste when it is disposed.

.

~N

J
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Maintenance and Inspections

* Routine maintenance and inspections are essential for proper and satisfactory op-
eration of the driver and motor.

(Notes to Maintenance/Inspections Personnel |

1) Power-on/off operations should be done by the operators themselves.
2) For a while after power off, the internal circuits is kept charged at higher voltage. Inspections should be
done a while (about 10 minutes), after the power is turned off and the LED lamp on the panel is

extinguished.

3) Do not take insulation resistance measures. Otherwise the driver will be damaged.

(Inspection Items and Cycles )

Normal (correct) operating conditions:

Ambient condition: 20 hours max. at 30°C (annual average) and under 80% or less load ratio

Daily and periodical inspections should be done per the following instructions.

Type Cycles Inspection items
« Ambient temperature, humidity, dust, particles, foreign matters, etc.]
« Abnormal sound and vibrationO
« Main circuit voltaged
Daily O ) QdorD . . I .
ins ; Cycles « Lint or other foreign matters in the ventilation openingsd
pection . ;
« Cleanliness of the operation board[
« Damaged circuits(
« Loosened connections and improper pin positions]
DForeign matters caught in the machine (motor load)
- * Loosened screws]
Periodical O .
. . Every year « Signs of overheatO
inspection .
« Burned terminals
<Notes>

If the actual operating conditions differ from things mentioned above, the inspection cycles may change

accordingly.

(Replacement Guidance |

Parts replacement cycles depend on the actual operating conditions and how the equipment has been used.
Defective parts should be replaced or repaired immediately.

O

Prohibited

Dismantling for inspections or repairs should be done by our com-
pany (or our sales agents).

Equipment

Part

Standard replacement

cycles (hour) Remarks

Smoothing condenserl]

about 5 years[d

2 to 3 years[]

(Absolute encoder)

Coohr@ fand] (10 to 30 thousand hours)]
. AluminumOd O
Drl\éerD electrolytic capacitor(] about 5 years[
0 on the print boardd] D - The replacement cycles shown here are just
O Inrush cDurrentD Ap|_c])crox. 100 thousand times[ only for reference. If any part is found
O preventing relay (Life expect_ancy depgnds . defective regardless of the standard
on operating condition) : . .
= replacement cycles, immediately replace it
O Bearing[ 3105 years(] with a new one.
Ang (20 to 30 thousand hours)]
o Oil seall 5000 hoursl]
Motor 3to 5 years[d
Enc%ierD (20 to 30 thousand hours)
Battery [ 1 year from O

the first use
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Introduction

The high performance AC servo motor driver MINAS-AIIIl series which can drive a machine at a high speed
through a small servomotor of 30 W or a large servomotor of 5.0 kW. By using a top performance CPU, it
responses to a speed at frequency 1 kHz, enabling the driven machine to operate at a high speed and
significantly reducing tact time.

It supports full closed loop control and has an auto-tuning function. The motor can support either 2,500 p/r
incremental encoder specification or a high-resolution 17-bit absolute/incremental encoder.

It also has a damping control equipment that makes it possible to automate complicated gain tuning and
enables a low rigid equipment to have stable stop performance. A variety of high speed motors are available
for various applications.

This document is prepared for you to fully make use of excellent features and functions available on the
MINAS-AIIl series.

Precautions

(1) No part of this publication may be reproduced in any form by any means without prior permission.
(2) Contents of this publication are subject to change without notice.

Check the Model of Driver

(Name plate )

Panzsonic AC SERVO _
mooeLno. | MADCT1503 sgmALNc/ Se”al Numbel‘
Model INPUT OUTPUT  ENCODER ex 0 2 0 7 O 0 0 1
. e % : 0001
Rated input voltage P G = mm  Product No.
Power 100w

yy
™~ Rated output current

Rated motor output — ||

(Model Designation |

MADCTI150
2 il 56 7] 8

3 X X X
9

~ 10~12 | S
Custom specification]
(Alphanumeric)
Applicable motors Maximum continuous(]

Synbol| Applicable motors output current g o T T
Al | Alll Series Type Al Power supply voltageld 030 3A0
B0 | Alll Series Type BO 1: Single-phase 100 VO 050 5A0
cO | Alll Ser!es Type CO 3: 3-phase 200 VO o070 7.1A0
DO | Alll Ser!es Type DO 5: Single-phase/3-phase 200 V [ 120] 12.5A0
EL | Alll Series Type EO Maximum instantaneous(] 160 16.7A0
FO | Alll Series Type FU output current 250 25A0
G | Alll Series Type G Symiol | Maximum instantaneous( 330 33.3A0

T10 10A0 500 S0AD
T20 15A0 75 75A
T30 30A0
. T50 50A0
AC servo driverd T70 75A0]
TBO 150A0
TC 200A




Check the Model of Motor
(Name plate )

Revolution rating

[Before Use]

Panasonic
AC SERVO MOTOR
MODELNo. MSMA3AZS1A
INPUT 3@AC 92 \

16 A
I RATED OUTPUT 0.2 kW
RATED FREQ. 200 Hz
I RATED REV. 3000 r/min

Type —
Rated output

CONT. TORQUE 0.64 Nm

RATI

INS.CLASS B (TOV) A (UL)
IP65

ING

CONNECTION
SER No. 0.

S1

A .
2070001 +—— Serial No

ex.02070001
—rmm L product No.

yy

(Model Designation |

Z S 1 A kx

MSMAZ3A
1-4 5-6

o
[¢)
0N
o
=
D
C
»
D

7] 8] 9] 10] 11-12]
CustomO
Syntbol Type specification
MSMAI[ILow meruaD Motor structure
MAMAI[IUltra Low inertiall .
MDMA{IMiddle inertiall] Custom specification(]
MHMAIHigh inertial] 1: Standard
MEMATIIMiddle inertiall Specification for Position/Speed Detector —
MGMA | Middle inertia
Voltage
Rated output ~ 1: 100VU
2:200v0O
Table 1-a Rated Motor Output Z: 100/200VL
Synbol| giut||Synbol| gt fonly 30/50W)
3A0O 30wl 100(1.0kw[d
5A0| sowlll 120(1.2kw[J
0100} 100W[lI 1500|1.5kw[d
020} 200wl 2001 2.0kwWL Table 1-b Rotary encoder
030 | 300W(J 2501|2.5kW{J Sbol Specifications
0401} 400W ;] 300113.0kWH ymoo Type No. of pulses |Resolution|Lead wire
0501 S00WHYl 3500 3.5kWH PO | Incrementall 2500P/r0)] 100001 5-wirel
060 GOOW:] 40011 4.0kWH S | Absolute/Incremental | 17bit 131072 | 7-wire
0801| 750W([II 4501|4.5kw[]
09 |900W|| 50 |5.0kw
Table 1-c  Motor Structure
Shaft Holding Brake|  Oil Seal
Straight |Key way| None | Yes | None | Yes
Al @ [ (J
Bl @ [ ] (J
Ch @ [ [ ]
D0 @ [ ] [ ]
E[ [ ] [ o
FlJ [ ] [ ] (J
GlI [ ] [ [ ]
H [ ] [ ] [ ]




Introduction

Check the Combination of Driver and Motor

The Driver has been designed for use in combination with the specified motors only. Check the specifica-
tions (Series symbol, output rating, voltage rating and encoder type) of the motor you want to use.

(With the incremental type encoder: 2500P/r |

* You must not use a combination other than those listed below:

Driverd Motor Driver
ower[] . i . i
ZUPIy Series symbol Re;g)tliggonlj Motor type ?gtti?]gtlj Driver Dt;';:m
0 0 O MADCT15050] Type AQ
AMAQ12P1*0 100W.
Sinale-ohasel 0 0 M H [ wBDCT15050 Type BO
zcl)rgi/;p asel | g O MAMAO022P1*(] 200WD | MBDCT25070 Type BO
0 0 MAMAOQ42P1*[] 400WO |  MCDCT35120 Type CO
H MAMAL 5000r/min0 MAMAOS2P1*[] 750W0 |  MDDCT55160 Type DO
Ultra Low i ial O
0 inertial MAMAO12P1*0] 100WD MADCT15050 Type Al
Three-ohase [ O O - ~ | MBDCT15050 Type BO
oovmp 0 O MAMA022P1*[] 200wH | MBDCT25070 Type BO
& 0 0 MAMAOQ42P1*[] 400WwO | MCDCT35120 Type CO
0 O O MAMAO082P1*[] 750W0 |  MDDCT55160 Type DO
O O O MADCT11030 Type AO
MSMA3AZP1*0]
O 0 O ﬁs 3 3OWE MBDCT11030 Type BO
0 0 y - Type AO
J MSMABAZP1*0 soWD | MADCTIL030 ype
Single-phased | O O O o MBDCT11030 Type BO
100V0 0 u y 1 MADCT11050 Type AO
MSMAO011P1*0] 100W0
0 0 0 - 00 ~ | wmBDCT11070 Type BO
0 O O MSMA021P1*[] 200wH | MBDCT21070 Type BO
0 0 O MSMA041P1*[] 400WwO | MCDCT31120 Type CO
0 0 O MADCT15030] Type AO
MS *
0 0 0 - MASAZP1 3OWE MBDCT15030 Type BO
O 0 0 - . ~ | MADCT15030 Type AD
O 0 0 MSMASAZPl o SOWE MBDCT15030 Type BO
ingle- O O - - Type AQ
Single-phase(] MSMAO12P1*] 100wr) |—MADCT15030 yp
200V0 0 O - ~ | MBDCT15030 Type BO
0 0 y - Type AO
. MSMA022P1*[] 200w |—MADCT15050 yp
O O O O = MBDCT15070 Type BO
0 O O MSMA042P1*0] a00wd |  MBDCT25070 Type BO
0 0 O MSMAO082P1*[] 750W0 |  MDDCT55120 Type DO
0 MSMAD 3000r/min0] MADCT15030 Type AO
L MSM *
0 Low inertiall a ﬁS ASAZPL 3OWE MBDCT15030 Type BO
O O - - Type AO
. MSMABAZP1*0 sown | MADCT1S030 ype
0 - ~ | MBDCT15030 Type BO
|- |-
a MADCT15030 Type AL
MSM *
0 - AO12P1*T] 1OOWE MBDCT15030 Type BO
|- |
Type AO
. MSMA022P1*[] 200w |—MADCT15050 yp
O - ~ | MBDCT15070 Type BO
O MSMA042P1*[] 400WH | MBDCT25070 Type BO
. Type CO
Three-phase O MSMAO82P1*(] 750W0 MCDCT33120 ype
200V - ~ | MDDCT55120 Type DO
|- =T
MDDCT53160 Type DO
MSMA102P1*[] 1.0KWO
- ~ | MEDCT53160 Type EO
|- |-
MDDCT53250 Type DO
SMA152P1*0] .
M LSKWH I MEDCTs3250 Type EO
MSMA202P1*[] 2.0KWO | MFDCT73330 Type FO
MSMA252P1*[] 25KWO |  MFDCT73330 Type FO
MSMA302P1*[] 3.0KkWO | MGDCTA3500 Type GO
MSMA352P1*[] 3.5KWO0 |  MGDCTB3750 Type GO
MSMA402P1*[] 4.0KWO | MGDCTB3750 Type GO
MSMA452P1*[] 45KWO |  MGDCTB3750 Type GO
MSMA502P1* 5.0KW MGDCTB375 Type G




[Before Use]

DriverO Motor Driver
powIerD Series symbol Revol_utlonD Motor type Out_putl] Driver Ll
suply rating rating type
Single-phase 200V | O 0 MDMAO082P1*[] 750W0 |  MDDCT55120 Type DO
0 0 0 MDDCT55120] Type DO
MDMAO082P1*[] 750W0
0 O 0 " ~ | MEDCT53120 Type EO
O 0 0 - ~|  MEDCTs3160 Type EO
MDMAZ102P1*[] 1.0KWO
0 0 0 - ~ | MDDCT53160 Type DO
0 0 - |  mDDCT53250 Type DOJ
Three-phase O HIDMAD 'I\ZIADMA152P1*D 1'5KWE MEDCT53250 Typ EO
P Middle inertiall 2000r/min0l ype
200V fi MDMA202P1*[] 2.0KWO | MFDCT73330 Type FO
0 0 MDMA252P1*[] 2.5KW0 | MFDCT73330 Type FO
O 0 0 MDMA302P1*[] 3.0KWO | MGDCTA3500 Type GO
O 0 0 MDMA352P1*[] 3.5KW0 | MGDCTB3500 Type GO
0 o 0 MDMA402P1*[] 4.0KWO | MGDCTB3750 Type GO
0 0 0 MDMA452P1*[] 45KW0 | MGDCTB3750 Type GO
0 0 0 MDMA502P1*[] 5.0KW0 | MGDCTB3750 Type GO
dingle-phase 200V U a MHMAOQ52P1*[] 500wW0 MDDCT55070 Type DO
o u 0 MDDCT55070] Type DO
0 MHMAO52P1*[] 500W0
O 0 - ~ | MEDCT53070 Type EO
0 o 0 - ~ | mDDCT53160 Type DO
o MHMAZ102P1*[] 1.0KWO
_ghree_phase ol MHMAD 0 - —| MEDCT53160 Type EO
igh inerti 2000r/min0] MDDCT5325(] Type DO
200V High inertiall MHMA152P1+0] 1.5KWQ P
. O 0 0 0| MEDCT53250 Type EO
0 0 MHMA202P1*[] 2.0kWO | MFDCT73330 Type FO
O . 0 MHMA302P1*[] 3.0KWO | MGDCTA3500 Type GO
0 . 0 MHMA402P1*[] 4.0KWO | MGDCTB3750 Type GO
0 - 0 MHMAS502P1*[] 5.0KW0 | MGDCTB3750 Type GO
Single-phasel] E 0 MFMAOQ42P1*[] 400WO | MDDCTS550700 Type DO
200V . 0 MFMAO082P1*[] 750W0 |  MDDCT55120 Type DO
O 0 MCDCT33070 Type CO
0 MFMAO042P1*[] 400WO
O . 0 - ~| MDDCT55070 Type DO
O 0 - |  mDDCTS5120 Type DOJ
Three-ohase [ MFMAL i MFMAO082P1*[] 750W0 P
ree-phase Middle inertiall 2000r/min0d . 5 MEDCT53120] Type EOJ
200V 0 0 MDDCT5325(] Type DO
MFMA152P1*(] 1.5KW[J
0 - 0 0 0| MEDCTS53250 Type EO
O 0 0 MFMA252P1*[] 2.5KkW0 |  MFDCT73330 Type FO
O 0 0 MFMA352P1*[] 3.5KW0 | MGDCTB3500 Type GO
0 q O MFMA452P1*[] 45KW0 | MGDCTB3750 Type GO
Single-phased| [ 0 MGMAO032P1*] 300W0 | MDDCT55070 Type DO
200V 0 0 MGMA062P1+*[] 600W0 | MDDCT55120 Type DO
0 0 0 MCDCT33070] Type CO
MGMAQ32P1*] 300W0
0 0 0 - ~ | MDDCT55070 Type DO
O ! O - ~ | wmDDCTS5120 Type DO
GMAD _ MGMAO062P1*] 600W[]
. . . 1000r/min o - MEDCT53120 Type EO
Three-phase O Middle inertia = =
MDDCT53160] Type DO
200V0] MGMA092P1*(] 900W[]
. 0 0| MEDCT53160 Type EO
MGMA122P1*(] 1.2KWO |  MFDCT73250 Type FO
MGMA202P1*] 2.0kWO | MGDCTA3500 Type GO
MGMA302P1*] 3.0KWO | MGDCTB3750 Type GO
MGMA452P1* 4.5KW MGDCTB375 Type G
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Introd

uction

(With the Absolute/Incremental type encoder: 17bit

*You must not use a combination other than those listed below:

Driver] Motor Driver
ower[] . i . i
gup')’ Series symbol Reyg{!ggonﬂ Motor type (r)gttiﬂgm Driver [z;'ggrm
O O O MADCT1505(] Type AD
MAMAO012S1*0] 100W[J
. 0 o 0 0| MBDCT15050 Type BO
Single-phasell
00VD] 0 0 MAMA022S1*0] 200WO | MBDCT25070 Type BO
0 0 MAMA042S1*[] 400WO | MCDCT35120 Type CO
H MAMAD 5000r/minC] MAMA082S1*0] 750W0 |  MDDCT5516(0 Type DO
Ultra Low inertial] O MADCT15050 Type AU
O MAMAO012S1*0] 100W[J
0 O 0 0| MBDCT15050 Type BO
Three-phase (I
00V0 0 0 MAMA022S1*0] 200WO | MBDCT25070 Type BO
0 O MAMAO042S1*0] 400WO | MCDCT35120 Type CO
H 0 0 MAMAO082S1*[] 750W0 | MDDCT5516(0] Type DO
0 0 0 MADCT11030 Type AQ
MSMA3AZS1*0 30WO
O 0 0 " ~| MBDCT11030 Type BO
0 O 0 - ~|  maDCT11030 Type AQ
. MSMASAZS1*0] 50WII
Single-phasel] O O _ = MBDCT1103[ Type BO
100v0O 0 0 - | mADCT11050 Type AD
MSMA011S1*0 100W[J
O 0 0 0 0| MBDCT11070 Type BO
. 0 O MSMA021S1*0 200WD0 | MBDCT21070 Type BO
- 0 0 MSMA041S1*0] 400WO |  MCDCT31120 Type CO
- O O MADCT15030 Type AQ
O MSMA3AZS1*0 30w
. 0 0 N ~ | MBDCT15030 Type BO
0 0 - | maDpcT15030 Type AD
A MSMAS5AZS1*0 50W0
0 0 " ~ | ™BDCT15030 Type BO
Single-phase [1 0 0 Ny ~ |  mADCT15030 Type AO
MSMA012S1*0] 100WO
200VO O O - ~ | MBDCT15030 Type BO
0 O O - ~|  mabpcT15050 Type AQ
MSMA022S1*0] 200W[J
O O O 0 0| MBDCT15070 Type BO
. O 0 MSMA042S1*0] 400WO |  MBDCT25070 Type BO
- 0 0 MSMA082S1*[] 750W0 | MDDCT55120 Type DO
- O 3000r/minC] MADCT15030] Type AQ
0 MSMA3AZS1*0 30WO
. MSMAC 0 " ~ | MBDCT15030 Type BO
Low inertia O - ~|  mabpcT15030 Type AQ
O MSMASAZS1*0] 50W0I
. - ~ | MBDCT15030 Type BO
- | mabpcT15030 Type AQ
O MSMA012S1*[] 100WI
0 4 O MBDCT15030 Type BO
- | maDpcT15050 Type AQ
O MSMA022S1*0] 200W0
. " ~ | mBDCT15070 Type BO
. MSMA042S1*0] 400Wd |  MBDCT25070 Type BO
MCDCT33120 Type CO
Three-phase [[I MSMA082S1*0] 750W0 yp
MDDCT55120 Type DO
200V = =
MDDCT53160 Type DO
MSMA102S1*0] 1.0KWII
- ~ | MEDCT53160 Type EO
Ny ~|  wmpDCT53250 Type DO
MSMA152S1*0] 1.5KW[J
0 0| MEDCT53250 Type EOJ
MSMA202S1*0] 2.0KkwO | MFDCT73330 Type FO
MSMA252S1*0] 2.5KWO |  MFDCT73330 Type FO
MSMA302S1*0] 3.0kWO | MGDCTA3500] Type GO
MSMA352S1*[] 3.5KWO | MGDCTB3750 Type GO
MSMA402S1*0 4.0KWO | MGDCTB3750 Type GO
MSMA452S1*0] 45KWO |  MGDCTB3750 Type GO
MSMAS502S1* 5.0KW MGDCTB375 Type G
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[Before Use]

Driverd Motor Driver
owerl] . i . -

p | Series symbol Revolution[ Motor type OutputD Driver Driver[
suply rating rating type
Single-phase 200v| U 0 MDMAO082S1*0] 750w0 | MDDCT55120 Type DO
0 0 0 MDDCT55120 Type DO

MDMA082S1*0 750W0
O O u MDMA0B2S SOWH ™\ iEDCTs3120 Type EO
O O 0 y ~ | MEDCT53160 Type EO
MDMA102S1*0 1.0KWO
0 0 0 - 028 0 ~ | wMDDCT53160 Type DO
0 0 0 - | MDDCT53250 Type DO
MDMAD *
Three-phase O Middle inertiar] 2000r/minO MDMAlSZSl o 1'5KWH MEDCT53250 Type EO
200V0 0 MDMA202S1*0] 2.0KwWO | MFDCT73330 Type FO
0 0 MDMA252S1*0] 25KWO |  MFDCT73330 Type FO
0 0 0 MDMA302S1*0] 3.0kWO | MGDCTA3500 Type GO
0 0 0 MDMA352S1*0] 35KWO | MGDCTB3500 Type GO
0 0 0 MDMA402S1*0] 4.0KWO | MGDCTB3750 Type GO
0 0 0 MDMA452S1*0] 45KWO | MGDCTB3750 Type GO
0 0 0 MDMA502S1*0] 50KWO | MGDCTB3750 Type GO
Single-phase 200V| [ 0 MHMAO052S1*0] 500Ww0 | MDDCT55070 Type DO
0 0 0 MDDCT55070] Type DO
MHMA052S1*0] 500W0
0 0 0 _ ~ | MEDCT53070 Type EO
0 0 = - | mDDCT53160 Type DO
. MHMA102S1*0] 1.0KWO cTs3le Ype
Three-phase [ MHMAD g0 . 5 MEDCT53160 Type EO
- 2000r/min0 MDDCT53250 Type DO
200vO High inertiall HMA152S1*0 1.5KW
. 0 M H [ MEDCTS3250 Type EO
H . 0 MHMA202S1*0 2.0KwO | MFDCT73330 Type FO
0 . 0 MHMA302S1*0 3.0KkwO | MGDCTA3500 Type GO
0 0 0 MHMA402S1*0] 4.0KWO | MGDCTB3750 Type GO
0 0 MHMA502S1*0 50KWO | MGDCTB3750 Type GO
Single-phasel ; 0 MFMA042S1*0] 400wO | MDDCT55070 Type DO
200V0 . 0 MFMA082S1*0] 750W0 | MDDCT55120 Type DO
0 0 MCDCT33070 Type CO
MFMA042S1*0] 400W0
0 g 0 - ~ | wmDpDCT55070 Type DO
0 0 = ~| mbDDCTS5120 Type DO
. MFMA082S1*[] 750W0
Three-ohase [ MFMAL 2000r/minC] " ~ | MEDCT53120 Type EO
ogi/eu-p ~ Middle inertia - y FMA152S1*0 1 5Kwu MDDCT53250 Type DO
g O 0 M SKWH ™ ViEpcTsazsD Type EO
0 0 0 MFMA252S1*0] 25KWO |  MFDCT73330 Type FO
0 O 0 MFMA352S1*0] 35KWO | MGDCTB3500 Type GO
0 O 0 MFMA452S1*0] 45KWO | MGDCTB3750 Type GO
Single-phased| O 0 MGMA032S1*0 300Ww0 | MDDCT55070 Type DO
200V0 O 0 MGMA062S1*0 600WO | MDDCT55120 Type DO
a ad O MCDCT33070 Type CO
MGMA032S1*0 300W0
0 0 0 - ~ | wpDCT55070 Type DO
. 0 y - Type DO
0 MGMA062S1+0] 600w |—MDDCTS5120 ype
MGMAD . - MEDCT53120 Type EO
Three-phase [ ddl 1000r/min = = MDDCT53160 Type DO
Middle inertia
200v0 GMA092S1*0] W
. MGMAO92S 900WH ™ VEDCTS3160 Type EO
MGMA122S1*0 1.2Kw0 | MFDCT73250 Type FO
MGMA202S1*0 2.0KWO | MGDCTA3500 Type GO
MGMA302S1*0 3.0KkwO | MGDCTB3750 Type GO
MGMA452S1* 4.5KW MGDCTB375 Type G
< Notes >

1. The default is for "incremental” spec.

When you use the driver with the "absolute" spec, you need to;

1) Install the battery (see page 278 "Optional Parts" in Appendix).
2) Change the value of the parameter "Absolute encoder set-up (PrOB)" from 1 (factory set default) to O.
2. When the 17-bit 7-wire absolute encoder is used as an incremental encoder, the backup battery needs
not to be connected.
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Parts Description

Driver

<Type A>

Mounting bracket

Rotary switch (ID)

Check pins

Connector

input terminall ) &)
(L1, L2, L3)
Communication 0
00 Control power supply O " connector 20J
input terminalll AN i (CN X6)

MODE [ SETU

selector switch  button
MODE SET
(@] O

LED indicator (6 digits)

Data setting buttons
Q: SHIFT
D UP
Q: DOWN
Check pins

Communication [J
connector 10J
(CN X7)

N\

|~ Controller connectorl]
Host device, etc.
(CN X5)

|- Encoder connector]
(CN X4)

Example : MADCT1505 (Single-phase/Three-phase 200V 100W : Type A)

[~ Main power supply O
Power input O
connectord
CN X10O
721-205/026-0
(WAGO)
L (L1C, L2C)
Regenerative [T Normally short-circuited= ‘
resistor [ (DL1, DL2)
connectord
CN X20 Regenerative discharge &
723-6050 resistor connection terminal
(WAGO) | (RB1, RB2, RB3)
Motor connector(j— . .
Motor connection terminal
CN X300 (U.V. W, E)
723-6040 =
(WAGO)
Ground terminall=—
(Two Locations)
<Type B - D>

Power input O
connectorl]
CN X10O
721-205/026-0001
(WAGO)

Regenerative
resistor [J
connectorl]
CN X20
723-6050
(WAGO)

Motor connector[j—

CN X30O

Mounting bracket

Rotary switch (ID)

Check pins

Connector
[ Main power supply O
input terminal
(L1, L2, L3)

1 Control power supply
input terminal]

| (L1C, L2C)

(T Normally short-circuited=
(DL1, DL2)

Regenerative discharge &
resistor connection terminal

| (RB1, RB2, RB3)

Motor connection terminal

723-604(
(WAGO)

20

L (U, VW, E)

Ground terminal(]
(Two Locations)

MODE [ SETO

selector switch button
MODE SET
O O

LED indicator (6 digits)
Data setting buttons
Q: SHIFT
o UP
©: DOWN

—

Panasonic I

o o s A
20 @ < ’
b5g1° ‘w‘ Clspl : ! Vv
|_— Communication [J
connector 10

(CN X7)

Communication [J
connector 20J
(CN X6)

L— Controller connectorJ
Host device, etc.[
(CN X5)

"Bl— Encoder connector(]
: (CN X4)

Example : MBDCT2507 (Single-phase/Three-phase 200V 400W : Type B)



[Before Use]

Rotary switch (ID) SET

Z

w
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< —F> =
Type E F Mounting bracket MODE 0O SETO %
selector switch button c

o

I

LED indicator (6 digits)

Data setting buttons

Check pins — Q: SHIFT
D UP
Terminal ——_| Q: DOWN
Communication O
_ / connector 10
Main power supply U s (CN X7)
inputterminalll =———___ Communication [J
 —
(L1, L2, L3) connector 20J
(CN X6)
Control power supply E_|
input terminall] T sl Controller O
1
r.9 connector]
Regenerative dischargel] Host device, O
resistor connection terminal3———_ | 1 eé:CNDXS
(P, B2) = ( )
™~ Encoder O
connector(]
Motor connection terminal(3 (CN X4)
(U, V, W) TerminallJ
block cover
Ground terminall3
(Two Locations)
Cover setscrew
Example : MEDCT5316 (Three-phase 200V 1.0kW : Type E) E]ﬂ /
<Type G> Ro_tary switch (ID) MODE [ SETO
Check pins selector switch  button
MODE SET
% o LED indicator (6 digits)
B )
T Data setting buttons
Q: SHIFT
Terminal — = o:UP
(I ==Z | b=
Main power supply O \=‘=~=\ — Communication connector 10
input terminall] \\@\ = ==1TI= v — (CN X7)
(L1, L2, L3) — E L2 Communication connector 2]
== ; u (CN X6)
Control power supply & - = | .
input terminald \@'\i == . lsL- Controller O
(r,t) (I ===, y connector(]
- = Host device,|O
Regenerative dischargel -= | & etc.0
resistor connection terminall}"“"/@—’ S==c « (CN X5)
(P, B2) =y N
— = ~ NEncoder O
== " connectord
_ _ === [ (CN X4) TerminalC]
Motor connection terminalC] - = block cover
(U, V, W) .
N
Ground terminal 0 =
(Two Locations)
Cover setscrew

Example : MGDCTB375 (Three-phase 200V 5.0kW : Type G) wﬂmsx
< Notes >
For detailed information for each of driver types, see page 292 ~ page 295 " Dimensions" in Appendix.
Connectors X1, X2 and X3 come with frames A to D.
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Parts Description

Motor

MAMA 100W ~ 200W
MSMA 30W ~ 750W

MSMA
MDMA
MHMA
MFMA
MGMA

< Notes >

Motor cable Encoder cable

Rotary encoder

Mounting bolt holes (Four locations)

Example: Low-Inertia Motor (MSMA Series, 50W)

1.0kW ~ 5.0kw

750W ~ 5.0kW Brake Motor connector
500W ~ 5.0kW

400W ~ 4.5kW Encoder connector
300W ~ 4.5kW

Flange

Mounting bolt holes (4) Frame

Example: Middle-Inertia Motor (MDMA Series, 1.0kW)

For detailed information for each of motor types, see page 284 ~ page 290 " Dimensions" in Appendix.
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Installation [Before Use]

The motor and driver should be properly installed to avoid failures, mechanical damages and injuries.

Driver
Location

1) Indoors, where the driver is not subjected to rain water and direct sun beams. Note that the driver
is not a waterproof structure.

2) A void the place where the driver is subjected to corrosive gases, flammable gases, grinding liquids,
oil mists, iron powders and cutting particles.

3) Place in a well-ventilated, and humid- and dust-free space.

4) Place in a vibration-free space.

o
[¢)
—h
o
=
D
C
(%]
D

(Environmental Conditions )

0 Item Conditions

Ambient temperaturel] 0 to 55°C (free from freezing)d

Ambient humidity Not greater than 90%RH (free from condensation)]
Storage temperatured —20 to 80°C (free from freezing)

Storage humidityd Not greater than 90%RH (free from condensation)]
VibrationO Not greater than 5.9m/s2 (0.6G) at 10 to 60 Hz[
Altitude Not greater than 1000 m

[How to Install)

1) This is a rack-mount type.
Place the driver vertically. Allow enough space surrounding for ventilation.
Type D and smaller : Back panel mount type (projected, use Bracket A)
Type E and larger : Front panel mount type (recessed, use Bracket B)

(Type A—-D) (Type E—-G)  BracketB

Bracket A

MADCO MEDCI
MBDCO MFDCI
MCDCO MGDC
MDDC

S I
2) If you want to change the mounting configuration, use the optional bracket (see page 273 "Optional Parts" in Appendix).

[Mounting Direction and Space Requirements)
* Allow enough space to ensure enough cool Far I Far I l
min

ing.

* Install fans to provide a uniform distribution
of temperature in the control box.

* Observe the environmental requirements for
the control box, mentioned in the previous

page.

in. 200mm

@ @
@ @

| c—
B of P @ oo

H H

-
B b

G

lmin. 100mm
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Installation

1) Indoors, where the driver is not subjected to rain water and direct sun beams.

2) Avoid the place where the driver is subjected to corrosive gases, flammable gases, grinding liquids, olil
mists, iron powders and cutting particles.

3) Place in a well-ventilated, and humid- and dust-free space.

4) Easy maintenance, inspections and cleaning is also important.

(Environmental Conditions

] Item Conditions

Ambient temperature] 0 to 40°C (free from freezing)d

Ambient humidityd Not greater than 85%RH (free from condensation)[

Storage temperature[] -20 to 80°C (free from freezing)d

Storage humidityd Not greater than 85%RH (free from condensation)[

Vibrationd Motor only[]] Not greater than 49m/s? (5G) in operation; not greater than 24.5m/s? (2.5G) at restO
Mechanical shock | Motor only | Not greater than 98m/s? (10G)

(How to Install |

The motor can be installed either vertically or horizontally. Observe the following notes.

1) Horizontal mounting

* Place the motor with the cable outlet facing down to prevent the entry of oil and water.

2) Vertical mounting

« If the motor is coupled with a reduction gear, make sure that the oil in the reduction gear does not enter into
the motor.

(Oil and Water Protections]

1) This motor can be used where it is subjected to water and/or oil drops, but is not water or oilproof.
Therefore, the motors should not be placed or used in such environment.

2) If the motor is coupled with a reduction gear, use the motor should with oll
seals to prevent the reduction gear oil from entering into the motor.

3) Don't use the motor with the cables being immersed in oil or water. ®

(Cable: Stress Relieving |

1) Make sure that the cables are not subjected to moments or vertical loads
due to external bending forces or self-weight at the cable outlets or connections.

2) In case the motor is movable, secure the cable (proper one supplied together with the motor) to a statio-
nery part (e.g. floor), and it should be extended with an additional cable which should be housed in a
cable bearer so that
bending stresses can be minimized.

3) Make the bending radius of cables as large as possible. Minimum bend radius: 20 mm

(Permissible Shaft Load |

1) Make sure that both of radial and thrust load to be applied to the motor shaft during installation and
running, becomes within the specified value of each model.

2) Pay extra attention at installing a rigid coupling(especially an excess bending load which may cause the
damages and/or wear of the shaft and bearings.

3) Flexible coupling is recommended in order to keep the radial load smaller than the permissible value,
which is designed exclusively for servo motors with high mechanical stiffness.

4) For the permissible shaft load, see page 269 "Allowable Shaft Loads Listing" in Appendix.

QOil/Water

(Installation Notes |

1) Don't hit the shaft with a hammer directly while attaching/detaching the coupling to
the motor shaft.(otherwise the encoder at the opposite end of the shaft will be damaged).

2) Try perfect alignment between shafts (misalignment may cause vibration, and dam-
ages of the bearings).
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System Configuration and Wiring

General Wiring Diagram (Example : Type B)

<Main Circuits>

Non-Fuse Breaker (NFB)
Used to protect the power lines:
overcurrent will shutoff the circuit.

Noise Filter (NF) (See P.267)

Prevents the external noise from the
power line, and reduces the effect of
the noises generated by the servo
motor.

(See P.30 and 31)

Magnetic Contactor (MC)
Turns on/off the main power of the ~

servo motor.

Used together with a surge absorber.

* You must not absolutely run nor
stop a motor with the magnetic
contactor.

(See P.281)

Reactor (L)
Reduces the harmonic in the main
power.

Terminals RB1, RB2 and RB3

* Normally keep RB2 and RB3 shorted.

* If the capacity of the internal regen-
erative discharge resistor is not
enough, disconnect between RB2
and RB3, and connect an external
regenerative discharge resistor to
RB1 and RB2 terminals.

(Type A does not include regenerative

resistor. When installing the resistor, fol-
low the procedure shown above.)

26

(See P.30 and 31)

Wires to connector

CN X1

(connection to power source)
L1
L2
L3

WU\
U
N\
-
N
O

RB1
:I IIIIIIIIIIIIIIIIIIII
" RB2
I eSS EEEEEEE]
e o
" Wires to connector
~— CN X2
(connection to
external component)
Regenerative Grand
discharge
resistor



[Preparations]

I~ 1 Driver high voltage stage

Personal computer

T
—
D

o
QD
=
Q
=
o
>
(7]

Set up support software
PANATERMe

* CN X6/CN X7
(to connect a PC or controller)

* CN X5
(to connect a controller)

* CN X4
|
o (to connect an encoder)

(C ===
1=

Wire to connector CN X3 Encoder junction cable

(To each phase and ground of the
motor driving circuit)

Motor junction cable

Operation lever

Use the lever to connect
wires to the connector.
Save the lever for future ~9
use. 9

4

LX)

Brake junction cable
Brake power supply

(24VDC)

*For connection, see page 32 "Wiring Instructions".
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System Configuration and Wiring

General Wiring Diagram (Example : Type G)

<Main Circuits>

See P.30 and 31
Non-Fuse Breaker (NFB)(ee and 3)

Used to protect the power lines:
overcurrent will shutoff the circuit.

Noise Filter (NF) (See P.267)

Prevents the external noise from the
power line, and reduces the effect of
the noises generated by the servo
motor.

(See P.30 and 31)

Magnetic Contactor (MC)
Turns on/off the main pom
servo motor.

Used together with a surge absorber.

* You must not absolutely run nor
stop a motor with the magnetic
contactor.

(See P.281)

Reactor (L)
Reduces the harmonic in the main
power.

Terminals P, B1 and B2

* Normally keep B1 and B2 shorted.

* When the internal regenerative
resistance does not have suf- —
ficient capacity, remove the
short bar between B1 and B2,
and connect an external regen-
erative resistance to P to B2
terminals.

Regenerative
discharge
resistor
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[Preparations]

| _ 3 : Driver high voltage stage

T
—
D

o
QD
=
Q
=
o
>
(7]

Personal computer

Set up support software
PANATERMe

%@\:ﬁ. CN X6/CN X7
(to connect a PC or controller)

[~
e
48

T ° CN X4
(to connect an encoder)

4 @ 4

- | e

g \
Encoder =

junction cable

* CN X5
(to connect a controller)

Motor junction cable
G
&
o
0 © @
[
[

Brake power supply
(24vDC)

Short circuit bar

Brake junction cable

*For connection, see page 33 "Wiring Instructions".
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System Configuration and Wiring

. |compatible] Required Power[l Circuitl Noised | MagneticU|pain circuit wire[Tontrol power[Wiring onl
breakerO . contactord . T
Driver motor velgrs | CuiLl (at the rated load) |(rated current) filter (contacts) diameter wire diameter | connector
O O | Single-phaseld| 30W ~ 50WL approx. 0.3kVA] BBC 2101N[] g BMFT61041N[J g O
O M SHI Al 100vO 100wO | approx. 0.4kVA  (10A)O ] (3P+1a)0 g O
O ’ 30W ~ 100W[J . 0.3kVA[ g g g O
Single-phasel] approx. 0.3 BMFT61541N[]
MADCI] ad 00VEl 200W0O | approx. 0.5kVAQ g DVOP33900] (3P+1a)0 g O
O MAMA[]E 100WO | approx. 0.3kVAL] BBC 3101N{ g o g O
O 30W ~ 100W[J .0.3kVA[ 10A)O g - g O
MSMAT Threephaser approx. 0.3 (10A) BMFT61042N[]
O 200V 200WDO | approx. 0.5kVAQ) g a (3P+10a)0 a O
O [ MAMAD_ 100WO | approx. 0.3kVAQ] H] m] o g O
O 0 |« 30W ~ 50WC .0.3kvA] O . O O
Single-phasel] approx. 0.3KVAL) oo 5101N] BMFT61041N[]
O O 100V0 100WDO | approx. 0.4kVAQ) (10A)0 a (3P+1a)0 O O
O M SEI Als 200wO | approx. 0.5kVAQ o O o O O
0 []E 30W ~ 100W{] approx. 0.3kKVAQ] ] 0 E 0 0
| ad 200w0O . 0.5kVA[] O d g O
Single-phasel] approx. 0.5 BMFT61541N[]
O O 200V0l 400WO | approx. 0.9kVAQ] g a (3P+1a)0] O O
MBDCI[] MA ADD 100WO | approx. 0.3kVAQ] ] g 0 g O
O M - 200W0O | approx. 0.5kVAQ BBC 3101N[] g o g |
O ad E 30W ~ 100W[J approx. 0.3kVA[] ~ (10A)0 | DVOP14410] E g |
0O | MSMAD 200w0O . 0.5kVA[] O d 0.75 ~ 2.0mm?2[] 0.75mm?2[]
Three-phasel] approx. 0.5 BMFT61042N[] mm mm
O ad 00V0l 400WO | approx. 0.9kVAT g | (3P+10)0 AWG14 - 180 AWG18
O MA A[]E 100WO | approx. 0.3kKVAQ) g a ET g
0 M 0 200WDO | approx. 0.5kVAQ) O a 0 g
O | MSMAIISingle-phase 100v] ~ 400WD | approx. 0.9kVATIBBC 2101IN(10A) ad BMFT61541N[J O EE‘
O | MAMAISingle-phase 200v] ~ 400WDO | approx. 0.9kVAT g g (3P+1a)0 g a
MCDCIOIMSMATIO 750W0 | approx. 1.3kVAQ g g O g g
0 | MEMA[I Three-phase 400WO | approx. 0.9kVAQ] g a BMFT61042N[J g e
O | MGMAII200v0 300W0 | approx. 0.7kVAL O O (3P+10a)0 O g
0 | MAMAIDD 400WO | approx. 0.9kVAQ g O ] g 2
O |MSMADD 750W0 | approx. 1.6kVAL] O O 0 O §
0 | MDMADO 750W0 | approx. 1.6kVAQ O a 0 O 3
O MEMAT a 400WO | approx. 0.9kVAQ] O a 0 O 8
O U | Single-phased|  750W0O | approx. 1.6kVAQ) O a BMFT61541N[ O -
0 | MHMA[I200VO 500WD0 | approx. 1.1KVAQ O ad (3P+1a)0 O
O MGMA no 300WO | approx. 0.7kVAQ] O a 0 O
O a | o 600W0O | approx. 1.2kVA[] BBC 3151N[] O O g
O | MAMAQO 750W0 | approx. 1.6kVA  (15A)0 | 0 |
O MSMAIIO 750W0 approx. 1.3kVAQ ad O O O
O MDMAIIO 750W0 approx. 1.3kVAQ ad O O O
O MEMAT] g 400WO | approx. 1.0kVAQ] g g g g
MDDC 0 |0 750W0 approx. 1.3kVAQ O DVOP3410 [BMFT61042N[J O
MHMAIIO 500W0 | approx. 1.0kVAL] O (3P+10a)0 |
MGMA ]D 300WO | approx. 0.7kVAQ] O 0 O
0|0 600W0O | approx. 1.1kVAQ O 0 O
MAMAI Three-phasel 750W0 | approx. 1.3kVAQ O 0 0
MGMAI[J200vO 900WO | approx. 1.8kVAQ g O g
MSMAO 1kwO approx. 1.8kVAQ g BMFT61542N[J 0
MDMAIO 1kwQd approx. 1.8kVAQ] O (3P+1a)0 O
MHMAID 1kwQd approx. 1.8kVAQ] ] ] 2.0mm20
MSMAI[I 1.5kW0 | approx. 2.3kVAO O O AWG14
MDMA[ 1.5kw0 | approx. 2.3kVA BBC 3201N( BMFT61842N[J
MFMAID 1.5kw0 | approx. 2.3kVAO  (20A) (3P+1a)
MHMA 1.5kwW approx. 2.3kVA




[Preparations]

. |Compatiblef! Required Power[] Circuitd Noise[l | Magneticl \\ain circuit wire[Tontrol power(], Pressurel
Driver mgtor veliege || o (at?he rated load) (ra?er(? S'fr?éﬂ) filter (%%?,tgccttosr)m diameter wire dia?ne[er tetf,{]r,r,']'gfmf
O |MDMAINO 750W0 | approx. 1.3kVAL] g O 0 ad ad O
O |MEMALIO 750W0 | approx. 1.3kVAL] g O BMFT61042N[10.75 ~ 2.0mm2[] g O
O |MHMAMO 500W0 | approx. 1.0kVA[] O O (3P+10a)0| AWG14 — 180 0 |
d no 600W0O | approx. 1.1kVAL] BBC 3151N[] O O g g O
O MGHA 0 900WO | approx. 1.8kVAL]  (15A)0 a 0 ad ad g v
MEDCIMSMAIIO 1kwO | approx. 1.8kVA[] g O BMFT61542N[] g g g g
O |MDMAIIO 1kwO | approx. 1.8kVAL ad a (3P+1a)0 ad ad g %
O |MHMAIIO 1kwO | approx. 1.8kVAL d a 0 ad ad a g-
O |MSMAMIO 1.5kW0 | approx. 2.3kVAL] ad a 0 ad ad a a
O |MDMAIIO 1.5kW0 | approx. 2.3kVAL] BBC 3201N[] a BMET61842N0 ad ad a
O | MEMANDO 1.5kW0 | approx. 2.3kVAL]  (20A)O | DVOP1442[] (3P+1a)0 2.0mm?20] ad a
O |MHMAINO 1.5kW0 | approx. 2.3kVAL] 0 O 0 AWG140 O O
O |MGMAIO 1.2kWO | approx. 2.3kVAL] ad O o ad O a
0 [MSMA[D 2kwWD | approx. 3.3KVAL O 0 - O O 0
O |[MDMAINO 2kwO agzrox. 3.3kVAL ad BMF6252NH] O O a
BBC 3301NL (3P+2a2b)00
MFDCOMHMAIIO 2kw0O | approx. 3.3kVAL| (30A)0 O 0 ad O a
O [MSMAIO 2.5kw0 | approx. 3.8kKVA[] 0 ad 0 O O O
O |[MDMAIO 2.5kW0 | approx. 3.8kVAL] - ad 0 O 0.75mm2d| M5
O | MFEMA[ Three-phaselll 2.5kW0O | approx. 3.8kVA[] O O 0 O AWG18
O [MGMAIp200vO 2kwO | approx. 3.8kKVA[] O O 0 O
a 0 3kwW0O | approx. 4.5kVAL] g 0 BMF6352N[] g
O MSTAD 3.5kw0 | approx. 5.3kVAL O O (3P+2a2b)0] O
0 - 3kWO | approx. 4.5kVA[] O 0 0 O
O MDHAD 3.5kw0 | approx. 5.3kVAL O O 0 O
O [MHMAL 3kw0O | approx. 4.5kVAL]| O O 0 3.5mm20
O | MEMAL 3.5kw0 | approx. 5.3kVAL] ad | 0 AWG110
O |MGMA[ 3kwO | approx. 5.3kVA[| ad | 0 O
MGDC | MSMAI! AkWO | approx. 6.0kVAL] BBC 3501N[] 0 O O
MDMATMI 4kwO | approx. 6.0kVAL]  (50A)0 | DVOP1443 0 O
MHMAII AkWO | approx. 6.0kVAL] d BMF6502N0 d
MFMAT] 4.5kw0 | approx. 6.8kVAL (3P+2a2b)0] O
MSMAI 4.5kw0 | approx. 6.8kVAL 0 ad
MDMAII 4.5kw0 | approx. 6.8kVAL 0 ad
MSMAI 5kW0O | approx. 7.5kVAT] 0 5.3mm?20
MDMAI 5kwO | approx. 7.5kVA[] BMF6652NT] AWG10
MHMATI 5kw0O | approx. 7.5kVAL| (3P+2a2b)
MGMA 4.5kW approx. 7.5kVA

*Select the single-phase/3-phase 200 V type according to the power supply used.

» Manufacturer of circuit breaker and electromagnetic contactor: Matsushita Electric Works, Ltd.

When it is necessary to conform to the EC Directive, be sure to use a circuit breaker having IEC and ®
marking between the power source and the noise filter.

For models of 750W or greater, when the installation is protected by a circuit breaker maximum rating of
which is 20A, energy fed to the circuit should be limited to 5000 Arms. Ensure that no load exceeding
these values should be applied.

 For further information on the noise filter, see page 268 "Peripheral Devices Applicable to Drivers (EC
Directires)" in Appendix.

<Please note>

» Select circuit breaker and noise filter rated at a capacity enough to accommodate the applicable power
and load.

e Terminal block and ground terminal
For wiring, use a copper conductor cable having 60*C or higher temperature rating.

For protective earth terminals, use M4 for types A to D and M5 for types E to G.
Mounting torque of screws in excess of the maximum value (M4: 1.2N-m and M5: 2.0N-m) might break
down a terminal block.

* When output is 30W to 2.5kW, use earth cable whose wire diameter is 2.0 mm? (AWG14) or greater.
When output ranges from 3kW to 5kW, use earth cable whose wire diameter is not less than 3.5mm?2
(AWG 11).

 For types A to D, you should use an ancillary dedicated connector. In this case, the length of bare cable
must be 8 to 9 mm.
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System Configuration and Wiring
Main Circuits TypeA-D) |

Main Circuits (Type A — D)

» Wiring work must be conducted by a qualified electrician.
e Don't turn on the main power until the wiring is completed, to avoid electric shocks.

(Wiring Instructions |

1. Unsheathe the cable to be used.

==

8 —9mm

2. Insert the cable into the connector disconnected from the body. Release the lever and verify that the cable
is positively held. For further information, see page 70 "Connecting cables to the terminal block".

3. Set the wired connector to the body.

Power[]_ L1
supply —NFB NF MCHLH 2
— L3
L1C
L2C
= [ DL1
DL2
E RB1
. B RB3
e NG RB2
red P 1 Y
2
ellow W
Black W 3 —,_ @
o7 4 —| !@
— Motor
Eartang resistancel]
: 1009 or lessd
N See pages 30 and 31 0
o\ for applicable cable.
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brake

Surge absorber

DC [Power supply for]
24V |electoromagnetic [

O See the nameplate of the driver to check the power
specification.

OInstall a non-fuse breaker or leakage breaker. The
latter should be a special one intended for
inverters, i.e. with a countermeasure against higher
harmonics.O

O Install a noise filter without fail.[]

O Install a surge absorber to the magnetic contactor
coil.0
Never start or stop the motor by using the
electromagnetic contactor.O

O Install an AC reactor.[]

O For single-phase 100V, 200V connect between L1
and L1C, and between L3 and L2C. Do not use L2
terminal.C]

ODon't remove the Short circuit wire connecting
between DL1 and DL2.00

ODon't remove the Short circuit wire connecting
between RB2 and RB3. Remove this only when an
external regenerative discharge resistor is
connected.]

O Ensure matching in color between the motor wires
and terminals (U, V and W).O

ODon' t short circuit or ground. Don' t connect to
the main power.O
O

O Connect to the grounding system of the facility.[

ONever fail to connect between the driver's
protective earth terminal (@) and control board's
protective earth terminal (PE) in order to avoid
electric shocks.O

o No multiple connections to a single earth terminal
permissible. There are two earth terminals (@)D

O Earth wires should in no case be connected or
made contact to any of the terminals other than the
earth terminals on the block.OJ

O The electromagnetic brake is not polar-sensitive.]

O The brake control circuit should have double circuit
configuration so that it can be actuated even on
receipt of an external emergency stop signal.[]

O For power capacities and for use of the brake, see
page 44 "Holding Brake".[l

O Provide a surge absorber.



[Preparations]

Main Circuits (Type E - G)

» Wiring work must be conducted by a qualified electrician.
e Don't turn on the main power until the wiring is completed, to avoid electric shocks.

(Wiring Instructions |

1. Detach the terminal block by removing the cover securing screw.

2. Make necessary connections.
Use clamp terminal connectors with an insulation cover. For wire diameter and connector sizes, see List
of Available Components (page 30, 31).

3. Attach the terminal block cover and tighten the cover securing screw.

T
—
D

o
Q
=
Q
=p
o
>
(7]

O See the nameplate of the driver to check the
power specification.d

O Install a non-fuse breaker or leakage breaker.
The latter should be a special one intended for
inverters, i.e. with a countermeasure against

- L1 higher harmonics.[]
O Install a noise filter without fail.(]
Power[]] Olnstall a surge absorber to the magnetic
supply [N B NF MCH L L2 contactor coil.[]
L3 Never start or stop the motor by using the
] electromagnetic contactor.]
O Install an AC reactor.OJ
r O For single-phase 200V connect between L1
and r, and between L3 and t. Do not use L2
L t terminal.O
_ O Don't remove the circuit bar connecting between
o P B1 and B2. Remove this only when an external
regenerative discharge resistor is connected.[]
Bl O Ensure matching in color between the motor
: |: wires and terminals (U, V and W).O
. -G B2 O Don' t short circuit or ground. Don' t connect
wires to the main power.O
reaH1 g U 0 P
Tl oConnect to the grounding system of the
2 \% facility.O
O Never fail to connect between the driver's
3 wW protective earth terminal ((2)) and control
board's protective earth terminal (PE) in order
4 @ to avoid electric shocks.[]
o No multiple connections to a single earth
@ terminal permissible. There are two earth
terminals ((1))O
= Motor o Earth wires@?hould in no case be connected or
p— made contact to any of the terminals other than
Earthing resistance: 100Q or lessO the earth terminals on the block.O
fsee pages 30 and 31 [J O The electromagnetic brake is not polar-
—_— or applicable cable. L.
o— sensitive.
DC [JPower supply for(] O The brake control circuit should have double
24V |electoromagnetic [J circuit configuration so that it can be actuated
brake even on receipt of an external emergency stop
signal.(]
) Surge absorber O For power capacities and for use of the brake,

see page 44 "Holding Brake".[]
O Provide a surge absorber.
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System Configuration and Wiring

(Wiring Diagrams )
Configure the circuit so that the power supply for the main circuit turns OFF at occurrence of an alarm.

For 1-phase 100V/200V, 3-phase 200V (Type A)

For 1-phase 100V/200V* For 3-phase 200V

NFB MC X I —— 7] NFB wmc L 7]
ST e

e N P — o S Te L1 P
Power(] Noise(] Powerl] _o—, | Noise[] E L2
supply Filter L ' supply Filter L | L2 >

—_— ] N —_— o L3 N

1

Lic]
:: _L ] :: peinc

%

N
* |In the case of 1-
phase 200V, use a
reactor designed
for 3-phase appli-

cation.

For 1-phase 100V/200V(Type B — D)* For 3-phase 200V(Type B — D)
v [
[pie] o
NFB IMC _L* _Lll_— -
— o Io—@— P
Power[] Noiser| A ? ! sl?;‘;l)?;m Npﬁt‘:fr
supply Filter IR S
——— R | L3 | N
l i—c DC/DC . =
. _ o
In the case of 1 EE

phase 200V,usea~ B
reactor designed i — ﬁ

for 3-phase appli- I o N u
cation. U — X v
v w
v | |
v ‘i Earth
L [ W |
Earth §
@ E{ Motor @
I:i: Motor @ vee
W WL
Vbc 36
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[Preparations]

3-phase 200V(Type E — G)

NFB

Power(] — Noisel]
supply Filter

I

T
—
D

o
Q
=
Q
=p
o
>
(7]

E{ Motor @

e Cannon Plug Type Motor Connectors

Motor Cannon plug' s pin no.
Brake Series symbol | Output rating U \% W E Brake 1 Brake 2
0 MSMAD 1~ 2.5kw0O a a a a a a
0 MDMAL 0.75 ~ 2.5kw0O a a a 0 a a
O MGMAL 03-o09kwo| AU BO cO DO o o
0 MHMAD | 0.5~ 1.5kwO . . o . O O
Not fittedJ MSMAD 3 ~ 5kWI = = = - 0 0
a MDMAO 3 ~5kw0O D - = . a a
O MGMAL 1.2 ~ 4.5kwD A0 BU co DO o o
0 MHMAL 2 ~5kw0O a a a a a a
a MFMALC 0.75 ~ 1.5kw0 FO 10 B[O D, EO — —
g MFMAD 2.5~ 4.5kw0O DO ED FO G, HO — —
0 MSMAD 1~ 2.5kw0 a a a a a a
a MDMAO 0.75 ~ 2.5kw0 a a a DO a a
g MGMAD 0.3~ 0.9kwO FO 10 B[O EQ Ga HO
O MHMALO 0.5 ~ 1.5kw0O a a a 0 a a
. MFMALO 0.4 ~ 1.5kw0O a a a a a
FittedO =
g MSMADO 3 ~ 5kw0 d g g 0 a a
a MDMALO 3 ~5kw0O a a a Gn a a
0 MGMAL 1.2 ~ 4.5kw0O D E F HO Al B
MHMAD 2 ~ 5kw0 0 a
MFMA 2.5 ~ 4.5kW a

<Note> See page 270 "Optional Parts" (Specifications of connectors/plugs for motors) in Appendix.
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System Configuration and Wiring

CN X4 Connector (For Encoder)

(Wiring Instructions |

( . B ) oThe cable length between the driver and motor should be
7 max. 20 m. If you use a longer cable, contact the dealer or
4 sales agent. (See the back cover.)(]
Motor | Encoder K | O
min. 30 cm s .. . . . . .
‘:Dj— vy oSeparate these wiring min. 30 cm from the main circuit wires.
. max. 20 m—— Don't lay these wires in the same duct of the mains or
p 8 bundle with them.J
Connector Connectmg cable O
oTwo types of encoder wire exit: One is "Lead wire +
connector" and other is Cannon plug type(depending on the
|<_max 20m_» motor model).[
_________________________________________ 0
Connecting cable olf you make junction cables to the encoder by yourself,

c | .
annonpie observe the following (for connectors, refer to page 275 of
Appendix, “ Optional Parts (Connector Kit for Connection of
:|D5| *ﬂ Motor and Encoder)” :00

|«— max. 20 m —

\ J 1) Refer to the wiring diagram.[]
p N 2) Wire material: 0.18 mm?2 (AWGZ24) or above, shielded twist-
Encoder cable paired wire with an enough bending durability.(]
e A 3) Signal/power paired wires should be of a twist-paired type.
AE = 4) Shield:0]
Uzﬁspvo +[The shield at the driver side should be connected to Pin 20
" BTN (FG) of CN X4 Connector.
T E—E +[The shield at the motor side should be connected to:[]

Pin 3 (for AMP connector of 9 pins type)O
Pin 6 (for AMP connector of 6 pins type)O

%f:ﬁfﬁtglf;) o T e J -pin (for canon plug connector)(] |
on the encoder on the driver 5) If the cable is longer than 10 m, the encoder power line
(+5V and 0V) should be dual per the figure shown left.[]
N J 6) Leave empty terminals of each connector and Canon plug
unconnected.

(Wiring Diagrams] with a 2500P/r incremental type encoder ([ P] *1)

* MSMA 750W or smaller, and MAMA

|
R bl N 1
—— EOV
| o 2 ov
| )m ------ EOV _l
T o | oIt : ! —Y 8 E5V —1 Regulator f+—
1 i o : 4
 oeck L J | T
] | P BTP-0
o | e 6
) R BTN-0
Light Biue . | | 2 17 S
Purple l T 3 . ( ) 18—
1] . R f,' \*f 19 PS
Ve ' b
__________ ' |‘ | | FG
Shield wire / ' \ Pair of twisted wire I
172168-1 172160-1
= (Tyco Electronics Amp)|  (Tyco Electronics Amp)

Servo motor

A Connecting cable . .
Motor side - 9 - Servo driver side




[Preparations]

* MSMA 1kW or larger, MDMA,O

MFEMA, MHMA, MGMA U .— Cannon plug Pin No. et -

/ - < ) L eov
- A 2"Eov v
— H - : 3 E5V Regulator [+—

a4 ' R TN U A 4 Y
. A ERR E5V T
o I 5 D
v . ' ! BTP-0 L
" i 1 6 [)
[ N BTN-0 =
L K R 17 oS g_

g . L o (] e S

4 J i L -9’/ ™ 20 PS 7}

__________ e/ -

‘ t AR RRERE T ------- FG
Straight plug MS3106B20-29S0 _ _
Cable clamp MS3057-1240 Pair of twisted wire 17—

EI: (@ apan Aviation Electronics Industry, Ltd.)

Servo motor

Connecting cable
Motor side > 9 > Servo driver side

* 1 For encoder symbols, see Table 1-b in page 15. @ ) shows a pair of twisted wires.

[Wiring Diag rams) Driver with a 17 bits absolute/incremental encoder ([ S] *2)

* MSMA 750W or smaller, MAMA ... . [ -

{ Black

3
V] E5V Regulator [+—
U 4 +5V

172161-1

172169-1
(Tyco Electronics Amp) (Tyco Electronics Amp)

Servo motor

Connecting cable

Motor side Servo driver side

* MSMA 1kW or larger, MDMA, [0 ,----------.. — Cannon plug Pin No. T B
! Va G e :
MFMA, MHMA, MGMA Vs — —————) L Eov _l
O I 2l Eov ov
— H - : 3 E5V Regulator [+—
4 b R
i "'E'f"'i""U """ 4 E5V _1+5V
- — i S 2B7P-0
L S R 6 BTN
4 L K P L
g L L o (] e —
g H R v I
L) A
Tttt t ) (R EFEERS r ------- FG
Straight plug MS3106B20-29S0 ) _ )
Cable clamp MS3057-12A0 Pair of twisted wire T
EI: (@ apan Aviation Electronics Industry, Ltd.)
Servo motor ) ‘ Connecting cable o
Motor side o - Servo driver side

*2 If you use an absolute/incremental encoder ([ S] ) as an incremental encoder, you don't need to
connect the back-up battery.

@ shows a pair of twisted wires.
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System Configuration and Wiring

CN X6 and CN X7 Connector (For Personal Computer/Host Controller)

» These connectors can be used as either RS232C or RS485. There are three ways for using these con-
nectors as shown below.

(For RS232C communication only )

Connect the personal computer and the driver 1:1 through RS-232C,The PANATERMe using for Set up
support softwere. The PANATERMe using this function the monitor of the personal computer settings wave
graphics.

How to connect O Turn off the power of both the

Special cable driver and computer, before
(optional) connecting or disconnecting
the connectors.

{%’—Oﬂghten the screws firmly.
CN X6

RS232C connector (rear)

Rotary switch (ID): all position (0 to F) can be selected

(For both RS232C and RS485 communication

Connect the personal computer/host controller and the driver with RS232. Then, use RS 485 to connect
between drivers after the 1st axis.

Host O
RS485 RS485 (personal computer |
or controller)

[ "Rs232C 5 —

232C/485 connectord
(CN X6)

Rotary switch (ID): O
select the position of 0.

RS485 connectord
(CN X7)

Rotary switch (ID): select a position 1 to F.

(For RS485 communication only)

Connect all the driver and a host with RS485.

 Rotary switch (ID): select a position 1 to F.

<NOTE >

* Max. 15 driver can be connected to a host.

* For detailed information, see page 238 “* Communication” .
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[Preparations]

CN X5 Connector (For High order control equipment)

(Wiring Instructions |

4 N . . .
<—max.3m o Displace the peripheral devices such as the controller max. 3m
away from the driver.O]

Controller [ g
min. 30 cm .. . . . . . ©
S °Separate these wiring min. 30 cm from the main circuit wires. &S
Don't lay these wires in the same duct of the mains or bundle %.
\ ) with them.[ 2

0
©The control power (Voc) between COM+ and COM- should be
supplied by the customer (recommended voltage: +12VDC to

coms SUT) +24VDC).0
o

|
© Control signal output terminals can accept max. 24V or 50mA:

o— GND

= Don't apply larger voltage or current exceeding these limits.[]
= GND U
vor] olf you directly activate a relay using the control signal, install a
‘;”;"’g :@: diode in parallel to the relay as shown in the left figure. Without a
com- diode or with it but placed in the opposite direction, the driver will
be damaged.O
FG |:|
<gus J oUse a shielded twist-paired type for the wiring of pulse input,
encoder signal output or analog command input.[]
O
o The Frame Ground (FG) is connected to an earth terminal in the
driver.O
O

* For details, refer to the following on connection [J
in respective control modes:[
Position control mode on page 730
Speed control mode on page 1070
Torque control mode on page 1330
Full-closed control mode on page 160

* CN X5 Connector Specifications

Receptacle on thel Connector to controller side
f f — Manufacturer
driver side Part description Part No.
Connector (with solder) 54306-50110
Molex J apan Co., Ltd.O
Connector coverld 54331-05010
529865071 - =
Connector (with solder)O 10150-3000VEDO )
Sumitomo 3M
Connector cover 10350-52A0-008
<NOTE >

* The CN X5 pins assignment is shown in page 278 "Optional Parts" in Appendix.
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System Configuration and Wiring

Timing Chart

(After Power ON (receiving Servo-ON signal)]

! 1
I

:4_,: Approx. 2ms
BRK-OFF output[ ]
(X5 Pins 10 and 11)

Control power supplyO
(L1C, L2C) OFF | ON
I
' Approx.[J]
1 700 ms!
Internal control(] E‘ i’ Activated
power supply . .
X (Initialize),
X I———>
| ' Approx.[l
Microcomputer . OFF 2s ON
I I
I I
! Osormore |
Main power supplyd f |
(L1, L2, L3) oF *2 o ON
!
! Approx. 10 ms {J
or more I
S-RDY outputd <«
(X5 Pins 35 and 34) OFF Approx. 10 ms ON
r mor
or mo e*2 ! |
I
<> 0's or more
Servo-ON input[]
(X5 Pin 29) OFF on
L
1<—>' Approx. 2ms
Dynamic brake ON : OFF
:
3
! Approx. 40 ms |
Motor energized Not energized | Energized
_—
:
I
I
I
I
I

OFF (Brake engaged) ON (Brake released)

< 3!

[y [

I
Position/ Speed/] y ! Approx. 100 ms or more *l|_Command|II
Torque command No command input input

<Notes>

* The above chart shows the timing from AC power-ON to command input.

* Activate the Servo-ON signal and external command input according to the above timing chart.

*1. During this period, the SRV-ON signal is mechanically input, but not accepted actually.

*2. The S-RDY output turns ON when the microcomputer's initialization is completed, and the main
power supply is activated.



(After an Alarm event (during Servo-ON) |

[Preparations]

Alarm

Error

Normal
I
I
Dynamic brake ! Operation *2 .o)
@
| o
[ . =
Motor energized  Energized—i—f— approx.1to 5 ms Free (not energized) %-
L ?
Servo ready [ : Not read
output (S-RDY) Ready . y
| I
Servo alarm O | Alarm
output (ALM) Not alarm
Brake rel . , Set by Pr6B
rake rerease Released (ON) —————| Engaged (OFF)
I
I

output (BRK-OFF)

t1*1

A
approx. 30 t/min,

________ 4= m————— - - ==

1 Set by Pr6B

Released (ON)!

otlfl

B

<Notes>

:Engagéd (OFF)

*1.The value of t1 is the value of Pr6B or the time needed for decreasing the motor speed to approx. 30

r/min, which is shorter.

*2. For the operation of the dynamic brake following an alarm event, also see the description on Pr68
"Sequence upon alarm”, "Parameter setting” (for individual control modes).

[After an Alarm is cleared (during Servo-ON))

i 120 ms or more

Alarm clear .
(A?Cng)ea Entry of Clear signal
Dynamic brake Activated
Released
I
Motor energized Free (not energized) approx, 50 ms | Energized

Brake release [ Braking (OFF)
output (BRK-OFF)

Servo ready [

Released (ON)

I
I
I
output (S-RDY) Not ready | | Ready
| |
Servo alarm [ Alarm E
output (ALM) ! Not alarm
I
I
!
Yes

Position/speed/[]

No

torque command
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System Configuration and Wiring

( Servo-ON/OFF operation when the motor is stopped
(During normal operation, perform the Servo-ON/OFF operation after the motor stops.)

Servo-ON 0 - ]
input (SRV-ON) servo-OFF Servo-ON servo-OFF
! 1
' approx. 2 ms !
i« brak — 1approx. 1 to 5 ms -
Dynamic brake Braking ! Released e Braking*2
I T
I | I
I I I
I ot !
D
Motor energized Freel ! Eneraized | Freel
(not energized)*3 > 9 ! (not energized)

approx. 40 ms: |

I
| 1 approx.2ms !
I

Brake releasel] ] ]
(BRK-OFF) Braking (OFF) Released (ON) Braking (OFF)

<Notes>

*1. "tI" depends on the setting of PréA.

*2. For the operation of the dynamic brake during servo-off status, also see the description on Pr69
"Sequence during servo-off", "Parameter settings" (for individual control modes).

*3. The Servo-ON input does not become active until the motor speed falls below approx. 30 r/min.
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[Preparations]

( Servo-ON/OFF operation when the motor is in operation )

(The following chart shows the timing in emergency stop or trip. The Servo-ON/OFF cannot be repeatedly
used.)

With Servo-ON entered With Servo-OFF entered g
o
Servo-ON O =
) Servo-OFF Servo-OFF Q
input (SRV-ON) Servo-ON g_
| Lot S
4 ! (7]
:<_>: , 1 approx.1to5ms
I
Dynamic brake Braking Released : Braking*3
I I
| | |
| I
]
Motor energized Freel] ! Energized Free[l
9 (not energized) '« 9 (not energized)
approx. 40 ms
: | | approx. 2|ms
' [ | Set by Pr6B
«———

Brake release [J

output (BRK-OFF) Braking (OFF)

Braking (OFF) : Released (ON)
I

: approx. 40 ms t1*1 |
I |
I I
Motor rpm | Motor speed AL !
/ | | approx. 30 r/_mm;_ ______ R ———
1 i I
_w-_sg r/min ! ' [ The timedefined O
T ! Set by PréB ! by PréB is reached
Motor speed D —— earlier.
l Servo enabled X L
Released (ON) | Engaged (OFF)
| .
Servo-ON does not become active until the [ t1*1

The motorspeed 0
fallsbelow 30 r/min

approx 30Tl ST

I
I
motor speed decreases to about 30 r/min or less. :
I
|

<Notes>
*1. "t1" is the time defined by Pr6B or the time required to decrease the motor speed to
approx. 30 r/min, whichever is earlier.

*2. Even if the SRV-ON signal turns ON again during motor deceleration, the SRV-ON input does not
become active until the motor stops.

*3. For the operation of the dynamic brake during servo-off status, also see the description on Pr69
"Sequence during servo-off’, "Parameter settings" (for individual control modes).

*4 The Servo-ON input does not become active until the motor speed falls below approx. 30 r/min.
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System Configuration and Wiring

Holding Brake

The brake is to hold the work (movable part coupled to a vertical motor axis) to prevent it from falling by
gravity in case the servo power is lost.

<Caution>

The holding brake is to hold the work, not stop its motion. Never use the brake
for decelerating and stopping the machine.

(Wiring (Example) )

This circuit shows a function of controlling the brake using the brake release signal (BRK-OFF) from the
driver.

Cut off upon emergency stop

Surge absorber |_|

Driver
.................. Motor

_I_o—o_
RY | Brake coil
/
Vbc é
oL T

Fuse (5A)

BRK-OFF+

\\#Z” K‘ Z \]-']j 12~24v

Power for brake

<Notes and Cautions>

1. The brake coil has no polarities.

2. The power supply for the brake should be supplied by the customer. Do not use the control power (Voc)

for driving the brake.

3. Install a surge absorber per the figure above in order to suppress the surge voltage due to the on/off
operation of the relay (RY). If you use a diode for surge absorber, note that the start of the servo motor
after releasing the brake is delayed.

. Use the recommended surge absorber. See page 282 "Recommended Parts" in Appendix.

5. The recommended parts are those specified for measurement of brake release time. They may not

ensure enough noise immunity.

The reactance of the cable varies depending on the cable length, causing a sporadic voltage rise. Select
a surge absorber so that the relay coil voltage (maximum rating: 30 V, 50 mA) and the voltage between
the brake terminals do not exceed the rated value.

N

(BRK-OFF Signal )

e Refer to“ Timing Chart” on page 40or timing to release the brake at power-on or timing to actuate the
brake in case of servo-off/alarm while the motor is running.

» The timing (delay) of deactivating BRK-OFF signal (i.e. activating the brake) after the motor is freed into
a non-excited status in case of Servo-OFF or alarm event can be adjusted by using PréB (brake output
delay time set-up at motor in motion). For details, see "Parameter setting" (for individual control modes).

<Note>

1. The brake may produce a sound (rattling of brake liner). This is not a problem.

2. When energizing the brake coil (when the brake is off), magnetic flux may leak from the end of the axis. If
a magnetic sensor or similar device is used near the motor, make sure that the device is not affected by
the magnetic flux.
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(Holding Brake Specifications |

[Preparations]

. . . . : xCitationl Allowablel| AllowableL]
. Static friction[ Inert!iilj Respondmg[ReIgasmg jzcurrentl] Releasing] thermalll | * overalll
Motor Capacity torque O x 1040 timelO timel (o current (A)]] voltage efquuvaklent[]e therlmatlljf
oT wor er ulvalent o
(N-m) (kg- ) (ms) (Ms) * 1 | guring cooling) braking ) [ work(x103 J)
0 100WD0 0.29 or less | 0.0020 | 35 or lessOd 0.250 0 39.200 4.90
10 or less(H 2vDCO
MAMAC|  200W, 400W0 | 1.27 orlessd | 0.01801 | 50 or less] 0 0.300 | 1870 [ 440
_ 750W 2.450rless | 0.0750 | 70orlessO|20orless]) 0350 | ©M°"°| 1960 | 1470
E 30W —100W0O | 0.29 or mored | 0.0030 | 25 orlessd|200rless(30)] 0.260 1VI§CD 39.20 4.90
MSMAO 200w, 400w0O 1.27 or moreld 0.030 50 or lessO O 0.360 . 1370 44.10
0 750W0 2.45ormoreD | 0.090 | 60orless_| . O | 0430 OrMOre-T" 1960 | 1470
0 kWO 4.9 ormored | 0.250 S+ orlessiET G 740 0 0 19600
0 1.5kW — 2.5kw0 7.8 0 S0orlesst| - (100)0 0 3920]
DKW= 2 -©_Or more 0.330 0.810 49000
MSMAO|  3kw, 3.5kwO | 11.8 or moreld 0 80 or lessO O o 0 0 O
- aKkW - 5kw | 161 ormore| 1.350 | 110 orlesst] >0, 2 % 0,000 7| 14700 | 21560
D = = = 8 (130)0] = . = =
H 750W00 780rmored] | 0.330 | 500rlessd| > % eSS 0810 D 3020 | 4900
. = = = 8 (100)0] = . = =
H 1KWO 4.9 or morel] 0 80 or JessD 70orlessii ) 5o D 5880 | 7840
0 0 0 L350 (200)0 u) 0 0 i
MDI\D/IAIZI 1.5kwW, 2kwQO 13.7 or moreld ' 0 100 or lessdJ| 50 or lesslll 0.790 O 11760 14700
2.5kW, 3kwWO | 16.1 or moreQ ~ | 1100rtesstl @300 | 0.900 0 14700 | 21560
- 3.5kW, 4kwO | 21.50rmorel | 4.250 | 90 orlesst |22 /€SS0 1 100 . 10780 | 24500
D g g g = (150)0 = H g =
B 4.5KW, SKWL | 24.5 or morel] | 4.70 g 25(;’(2533[] 1.300 B 13720 | 29400
0 = = 0 80 orlesst (75" lesstl = 0 = =
500W, 1KWO | 4.9 or moreld 0.590] 5880 7840
0 . . B O (200)0 . 2vDCO : :
MHMAD 1.5kW0 13.7 or more[] 100 or less] 20 O 18SSH 5 790y | OTMOrE | 4y26n | 14700
0 = = o g (130)0 g = =
O 2kW —SkWO | 24.50rmorel |  4.70] o |®orlessi g 30 13720 | 29400]
= = = = 0 (200)0 g = g
0 400WD 490ormored | 1.350 | 80orlessa| 0% eSS 50 58801 7840
0 = = g 0 (200)0 g = g
MFMAO| 750W, 1.5kW0 | 7.8 ormorel |  4.70 0 35orlessll - gany 13720 | 29400
0 g g g g (150)0 = g g
0 2.5kW, 3.5kw0| 21.6 or moreld 8.750 | 150 or IessD100 or less[] 0.750 14700 14700
- 4.5kW0 31.4 or morel] . . (450)0 . . 21560
O 300W0O 4.9 or morel 0 80 or less | 0 O 'esstl g 59 5880 7840
0 g g 1.350 = (200)0 g g g
O 600W, 900WO | 13.7 or morel] 0 | 100 orlesso| 20 2" 'eSSH 4 790 11760 | 14700
MGMA g g g g (130)0 g g g
1.2kW, 2kWO | 24.5 or morel 0 80 or less1| 2> ;)(r)(l)es[ls[] 1.30 0 0
= = 4.70 g 50( |) —F 13720 | 29400
3kW, 4.5kWI | 58.8 or more 0 | 1500rless |>° 0 '5SH 14 0
- (130) 0

 Excitation voltage should be 24VDC = 10%
*1) Delay of DC cutoff in case a surge absorber is used.
The values given in () are the actual values measured with the diode (VO3C manufactured by
HITACHI Semiconductor and Devices Sales Co., Ltd.).
e The values in this table are representative (except the friction torque, releasing voltage and excitation
voltage).
e The backlash of the brake is factory-set to within +1 degree.
» Allowed angle acceleration : MAMA series is 30000 rad/s?
: MSMA, MDMA, MHMA, MFMA, MGMA series are 10000 rad/s?
» The life of number of acceleration/deceleration according to allowed angular acceleration is not less than
10 million.
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System Configuration and Wiring

Dynamic Brake (DB)

The driver has a dynamic brake for emergency use.
Observe the following precautions.

<Notes>
1. The dynamic brake should be used for emergency stop only.

Do not start or stop the motor by switching servo-on signal on or off.
Otherwise, the dynamic brake circuit may be broken.

The motor, when driven by the external power, operates as a generator. Dynamic
braking causes a short circuit current to flow which may lead to smoking and firing.

2. The dynamic brake should be on for just a short time for emergency. If the dynamic brake is activated
during a high-speed operation, leave the motor stopped for at least three minutes.

The dynamic brake can be used in the following cases.
1) Main power OFF.

2) Servo-OFF

3) One of the protective functions is activated.

4) Over-travel Inhibit (CWL or CCWL) is activated.

In any of four cases above, the dynamic brake can be activated either during deceleration or after stop, or
can be made disabled (i.e. allowing the free running of the motor). These features can be set by using the
relevant parameters. However, when control power is switched OFF, the dynamic brake is kept ON for types
A to F, while type G will be free run.

1) Options of the operation through deceleration and stop by turning off the main power (Pr67)

Sequence at[] Operating conditions Position error
main power-off (Pr67) During decelerati0n| After stop counter
Pre7

0 —p sB|—D B | Clear |
1 ——reenf—— D B| | Clear |
2t b B|—(Feern| | clear |
3 | Free run|—— Free run| [ Clear |

4a———1b sB}|—pb 8] | Hold |
5 f——|Ffreenn——{ D B| | Hold |
6 D B |—{Freemun| | Hold |
7 L———Free un|—— Free run| | Hold |




[Preparations]

2) Options of the operation through deceleration and stop by turning on Servo-OFF (Pr69)

Sequencel] Operating conditions Position(]
at Servo-OFF (Pr69) During decelerati0n| After stop error counter
Pr69
! | | |
0 D B| D B | | Clear |
1 IFree runI I D B | | Clear |
2 I D B I IFree run| | Clear |
3 IFree runl IFree run| | Clear |
4 D B| D B | | Hold |
5 IFreerunI ID B| | Hold |
6 ID BI IFreerun| | Hold |
7 IFree runI IFree run| | Hold |

3) Options of the operation through deceleration and stop by turning on a protective function (Pr68)

Sequencel]
at alarm-on (Pr68)

Pres
¥
0
1
2
3

Operating conditions Positiond
During deceleration | After stop error counter
'D B D B | | Clear |
IFree runl I D B | | Clear |
I D B I IFree run| | Clear |
IFree runI IFree run| | Clear |

4) Options of the operation through deceleration and stop by turning on Over-travel Inhibit (CWL or CCWL)

(Pr66)

DB inhibition at O
overtravel limit (Pr66)

Operating conditions

During deceleration| ~ After stop

Pr66
v | | |
0 | D B | | Free run |
1 I Free run I I Free run |
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System Configuration and Wiring

Initializ ation (Precautions)

* In the operation of initialization (returning to the home position), if the initialization signal (Z-phase signal
from the encoder) is entered before the motor is not substantially decelerated (after the proximity sensor

is activated), the motor may not stop at the required position. To avoid this, determine the positions with

the proximity sensor on and initialization signal on in consideration of the number of pulses required for
successful deceleration. The parameters for setting the acceleration/deceleration time also affect the
operation of initialization, so that these parameters should be determined in consideration of both the

positioning and initializing operations.

For details on the origin return operation, refer to the operation manual for the host controller.

(Example of Origin Return Operation]

Proximity dog ON

Proximity dog OFF

first initialization signal (Z-phase).

The motor will start to decelerate with the proximity sensor ON, and stop with the

Ve

ProximityJ Proximity sensor
sensor (dog) range

Speed 4\—‘

Initialization I_l
signal

Z-phase output from encoder

....... The motor will start to decelerate with the proximity sensor ON, and stop with the

first initialization Z-phase signal after the proximity sensor OFF.

Ve

Proximity sensor(]
(dog) range

Proximity[J

sensor '

Speed 4\—‘
Initializationd I_l
signal

Z-phase signal from encoder

~




[Preparations]
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Setting parameters and mode

Outline

This driver has various parameters that are used for adjusting or setting the features or functions of the
driver.

This section describes the purpose and functions of these parameters. Understanding these parameters is
essential for obtaining the best, application-specific operation of the driver.

You can view, set and adjust these parameters using either:
1) the front touch panel or
2) your personal computer with Set up support software PANATERMe.

Parameter Groups and Listing

Group FEIEIUCIET e, 1 Brief explanation
(PrIC)

Function selectionO 00 — OFO To select control mode, allocate input/output signals, set baud rate,
U 0 etc.0
Adjustment 10— 1FO To set servo gains (No.1 and No.2) such as position/speed/integration
O O or time constants for various filters.O]
O 20 — 2FO The parameters related to real-time auto gain tuning are used to select
O a0 the mode, select machine stiffness, etc.[]
Position controlO 30 - 3FO To set parameters related to switching between the 1st and 2nd gains.O
0 0 O
O 40 — 4F0 To set input format of command pulses, logic selection, dividing of
O O encoder output pulse, multiply division ratio of command pulses.[]
Speed andO 50 — 5B0 To set input gain, polarity inversion, and offset adjustment of speed
torque controld 0 command. To set internal speed (the 1st to 4th gear, JOG speed)
O 0 acceleration/deceleration time, etc. [
O 5C - 5F0O To set input gain, polarity inversion, offset adjustment, and torque limit
0 0 of torque command.O
Sequenceld 60 — 6F To set not only output detection conditions of output signals such as
O ad completion of positioning, zero speed, etc., but also processing
O O conditions when positional deviation is excessive.O
O O To set stop conditions when main power is off/when alarm is
O O generated/when servo is turned off as well as conditions for clearing
0 0 the deviation counter.O
Full-close version 70— 7F The parameters related to “ full-closed” specifications

For details, see "Parameter setting” (for individual control modes).

<In this manual, the following symbols represent specific mode.>

Command(] Command
Symbol Control mode o Symbol Control mode T
PO Position control model] TO Torque control mode[d Torque
PSO Semi-closed control model Posit PFO Full-closed control model
HPO | Position control (for high stiffness) ostton PHO | Hybrid control model Fulll
LPO Position control (for low stiffness)] PRO External encoder control modellclosedl]
i . loop
SO Speed control modeD' Speed UPE 2nd integrated full-closed O
LS Speed control (for low stiffness) control mode

* You can select position control for high rigid and low rigid devices, speed control for low rigid de-
vices, and the 2nd full-closed control can be made only when 17-bit encoder is used.

* For respective control modes, refer to connection and setting of each control mode, and a block
diagram by adjustment and control mode.



(Parameters for Selecting Function |

[Preparations]

P?gﬂ%%’\;o' i Parameter description Range Default Unit Related control mode
*000 | Axis address O 0 - 150 10 -0 AllO
*01 [ LED display at power up O 0-150 10 -0 AllD
*020 | Control model 0-140 10 -0 AllO

030 | Analog torque limit input disabled 0-10 10 -0 Other than TO

040 | Overtravel input inhibit O 0-10 10 -0 AllD

050 | Internal / external speed switching[ 0-20 o0 -0 S, LSO
*060 | ZEROSPD input selection O 0-10 od -0 T, S, LSO

070 | Speed monitor (SP) selection O 0-90 30 -0 AllD

080 | Torque monitor (IM) selection O 0-120 oo -0 AllD

090 | TLC output selection O 0-50 oO -0 AllD

0AO | ZSP output selection O 0-50 10 -0 AllD
*0 BO | Absolute encoder set up O 0-20 10 -0 AllO
*0 CO | Baud rate of RS232C0O 0-20 20 -0 AllD
*0 DO | Baud rate of RS485 O 0-20 20 -0 All

0 EO | (For manufacturer use)O -0 -0 -0

OF (For manufacturer use) -0 -0 -0

 With the parameter number marked with * in the table, the set value becomes valid when the control
power supply is turned OFF and then turned ON again after the set value is written into the EEPROM.

[Parameters for Adjusting Time Constants of Gain Filters, etc.]

Pzzgﬂeztlelr:‘l\;o. a Parameter description Range Default Unit Related control mode
100 | 1st position loop gaind 0-327670 <63>0 1/s00 P, PS, PF, PH, UPF, HP, LPT
110 | 1stvelocity loop gain 1-35000 <35>0 HzO Other than PRO
120 | 1stvelocity loop integration time constantll] 1 — 10000 <16>0 ms[] Other than PRO
130 | 1st speed detection filter O 0-60 <0>0 -0 Other than PRO
140 | 1sttorque filter time constant O 0 — 25000 <65>0 0.01ms0 Other than PRO
150 | Velocity feed forwardO —2000 — 200000 <300>0 0.1%0 | P, PS, PF, PH, PR, UPF, HP, LP[
160 | Feed forward filter time constantd 0 — 64000 <50>0 0.01lms0O | P, PS, PF, PH, PR, UPF, HP, LP[
170 | 1st position integration gain O 0 - 100000 <0>0 x10/s20] HPO
180 | 2nd position loop gaind 0-327670 <73>[ 1/s0 P, PS, PF, PH, UPF, HP, LP, PR[]
190 | 2nd velocity loop gain O 1 -35000 <35>0 HzO AllO
1 A0 | 2nd velocity loop integration time constantll 1 — 10000 <1000>0 ms[] AllO
1 BO | 2nd speed detection filter O 0-60 <0>0 -0 AllO
1 CO | 2nd torque filter time constant [ 0 — 25000 <65>0 0.01msO AllO
1 DO | 1stnotch frequency O 100 — 15000 15000 HzO AllO
1 EO | 1st notch width selection O 0-40 20 -0 AllO
1 FO | 2nd position integration gaind 0 — 100000 <0>0 x10/s20J HPO
2 60 | Disturbance torque compensation gain[] 0 — 2000 o0 %0 HP, LP, LS, UPFO
270 Disturbance torque observer filter selectionl] 0 - 2550 <0>0 | P, S, T, PS, HP, LP, LS, UPF
280 | 2nd notch frequency O 100 — 15000 15000 HzO AllO
290 | 2nd notch width selection O 0-40 20 -0 Alld
2 A0 | 2nd notch depth selection O 0-990 oo -0 AllO
2 BO | Vibration suppression frequencyl 0 - 5000 o0 HzO P, PS, LPO
2C Vibration suppression filter —20 - 250 0 Hz P, PS, LP

<Notes>

 Default setting of parameter in < > will be changed automatically as the real time auto gain tuning

operates. To manually adjust the parameter, see page 196 "Disabling of auto tuning function”.
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Setting parameters and mode

(Parameters for Defining the Real Time Auto Gain Tuning )

P?BTS‘E’\;O' . Parameter description Range Default Unit Related control mode
2 00 | Inertia ratio O 0 - 100000 <100>0 %0 AllO
2 10 | Real time auto tuning set up O 0-70 10 | P, S, T, PSO
2 20 | Machine stiffness at auto tuningd 0 - 150 40 -0 P, S, T, PSO
2 30 | Fit gain function set up O 0-20 20 -0 P,PSO
2 40 | Result of fit gain function O -32768 — 32767(]] od | P, PSO
2 50 | Normal auto tuning motion set up(] 0-70 oo - P, S, T, PSO
2 DO | (For manufacturer use)O -0 -0 -0 -0
2 EO | (For manufacturer use)O -0 -0 -0 -0
2 F Adaptive filter frequency 0-64 <0> - P, S, TPS

( Parameters for Adjustments (for 2nd Gain) )

P?BTS‘E’\;O' . Parameter description Range Default Unit Related control mode
3 00 | 2nd gain action set up O 0-10 <1>0 -0 AllD
3 10 | Position control switching model 0-100 <10>0 -0 P, PS, PF, PH, PR, UPF, HP, LPC|
3 20 | Position control switching delay time[] 0 — 100000 <30>0 166usd | P, PS, PF, PH, PR, UPF, HP, LPC
3 30 | Position control switching levelO 0 — 200000 <50>0 -0 P, PS, PF, PH, PR, UPF, HP, LPO
3 40 | Position control switching hysteresisf] 0 — 200000 <33>01 -0 P, PS, PF, PH, PR, UPF, HP, LPC|
3 50 | Position gain switching timeD 0 — 100000 <20>0 | 17 S&yalvell p ps pE PH, PR, UPF, HP, LP(]
3 60 | Speed control switching mode [ 0-50 <0>0 -0 S, LSO
3 70 | Speed control switching delay time[ 0 - 100000 od 166us0 S, LsO
3 80 | Speed control switching level O 0 — 200000 on -0 S, LSO
3 90 | Speed control switching hysteresisd 0 — 200000 (o] -0 S, LsO
3 A | Torque control switching mode O 0-30 <0>0 -0 TO
3 BO | Torque control switching delay time 0 — 100000 ono 166us TO
3 CO | Torque control switching level O 0 — 200000 (o] -0 TO
3 DO | Torque control switching hysteresisC 0 — 200000 od -0 TO

3E-3F | (For manufacturer use) -0 -0 -0 -0
<Notes>

 Default setting of parameter in < > will be changed automatically as the real time auto gain tuning
operates. To manually adjust the parameter, see page 196 "Disabling of auto tuning function".

¢ In this manual, the following symbols represent specific mode.
P : Position control mode, S : Speed control mode, T : Torque control mode,
PS : Semi-closed control mode, PF : Full-closed control mode, PH : Hybrid control mode, PR : External encoder control mode,
HP : Position control (for high stiffness), LP : Position control (for low stiffness), LS : Speed control (for low stiffness),

UPF : 2nd integrated full-closed control mode
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( Parameters for Position Control )

[Preparations]

P?gﬂ%%’\;o' - Parameter description Range Default Unit Related control mode
*4 00 | Command pulse multiplier set upd 1-40 40 | P, PS, PF, PH, PR, UPF ,HP, LP(]
*4 10 | Command pulse logic inversiond 0-30 od -0 P, PS, PF, PH, PR, UPF ,HP, LP[
*4 20 | Command pulse input mode[] 0-30 10 -0 P, PS, PF, PH, PR, UPF HP, LP[]

4 30 | Command pulse inhibit input invalidation[] 0-10 10 -0 P,PS,HP,LP,UPF O
*4 400 | Output pulses per single turn O 1-163840 25000 P/rO AllO
*4 50 | Pulse output logic inversion O 0-10 oo -0 AllO
4 60 | 1st numerator of command pulse ratioll 1 — 2100000 100000 -0 P, PS, PF, PH, PR, UPF ,HP, LP(]
4 70 | 2nd numerator of command pulse ratio] 1 — 100000 100000 -0 P, PS, PF, PH, PRO
4 80 | 3rd numerator of command pulse ratio] 1 - 100000 100000 -0 PS, PF, PH, PRO
4 90 | 4th numerator of command pulse ratioll 1 — 2100000 100000 -0 PS, PF, PH, PRO
4 AO | Multiplier of numerator of command pulse ratio[] 0-170 od 2" P, PS, PF, PH, PR, UPF, HP, LP[]
4 BO | Denominator of command pulse ratiofl] 1 - 100000 100000 -0 P, PS, PF, PH, PR, UPF, HP, LPC|
4 CO | Smoothing filterO 0-70 10 -0 P, PS, PF, PH, PR, UPF, LPI
4 DO | Counter clear inputd 0-10 od - P, PS, PF, PH, PR, UPF, HP, LP[|
*4 EQ | FIRfilter L setup O 0-310 od Set value + 1[1 HP, LPO
*4 F FIR filter 2 set up 0-31 0 Setvalue + 1 HP

 With the parameter number marked with * in the table, the set value becomes valid when the control
power supply is turned OFF and then turned ON again after the set value is written into the EEPROM.

[Parameters for Velocity and Torque Control)

P?gﬂ%%’\;o' - Parameter description Range Default Unit Related control mode
5 00 | Velocity command input gain[] 10 — 20000 5000 (r/min) /VO S, LSO
510 | Velocity command input logic inversion[J 0-10 10 -0 S, LSO
5 20 | Velocity command offset O —2047 — 2047( oo 0.3mvQd S, T,LsO
5 30 | 1stinternal speed O —20000 — 2000001 oo r/minC S, LSO
540 | 2nd internal speed O —20000 — 200002 od r/min0 S, LsO
5 50 | 3rd internal speed O —-20000 — 2000001 od r/minC S, LSO
5 60 | 4thinternal speed O —20000 — 2000001 oo r/minC S, T, LSO
570 | JOG speed setup O 0 - 5000 3000 r/min0] AllO
5 80 | Acceleration time O 0 — 50000 o0 2ms/(1000r/min)(1 S, LsO
5 90 | Deceleration time O 0 — 50000 on 2ms/(1000r/min)(] S, LSO
5 AO | S-shaped acceleration/deceleration timell 0 — 5000 o0 2msQ S, LsOd

*5 BO | Speed command FIR filter set up O 0-310 od Set value + 1[1 LSO
5 CO | Torque command input gain O 10 - 1000 300 0.1Vv/100%[] TO
5 DO | Torque command input inversion 0 0-10 od -0 TO
5 gx1 Dl'orque limitD 0 - 5000 500 *10J %0 AllO
5F (For manufacturer use) -0 -0 -0 -0

*1 Normal default setting of Pr5E is based on the combination of driver and motor. Refer to page 55
"Pr5E Torque limit setting" shown below.
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Setting parameters and mode

(Parameters for Sequence )

Parameter No.|O

(PrOI0) Parameter description Range Default Unit Related control mode

6 00 | In-position rangel 0-327670 1310 Pulse | P, PS, PF, PH, PR, UPF, HP, LPL]
6 10 | Zero speed O 0 — 200000 500 r/min0] AllD
6 20 | At-speed O 0 — 200000 10000 r/min0 S, T, LsO
6 30 | Position deviation error leveld 1-327670 250000 256Pulsel| P, PS, PF, PH, PR, UPF, HP, LPLl
6 40 | Position error invalidation 0-10 o -0 P, PS, PF, PH, PR, UPF, HP, LP[]
6 50 | Undervoltage error response at main power-off [1 0-10 10 -0 AllO
6 60 | Dynamic breke inhibition at overtravel limit( 0-10 oQd -0 P, S, T, HP, LP, LS, UPFO
6 70 | Error response at main power-off(] 0-70 o0 -0 AllD
6 80 | Error response action O 0-30 o0 -0 AllO
6 90 | Sequence at Servo-OFF[O 0-70 oo -0 AllD
6 A | Mechanical brake delay at motor standstillll 0 — 1000 (o] 2msQ AllD
6 BO | Mechanical brake delay at motor in motion 0 — 1000 o0 2ms0 AllO

*6 CO | External regenerative resister set upL] 0-30 o0 -0 AllD

*6 DO | Main power-off detection timeld 0-327670 350 2msQ AllO

6E—6F | (For manufacturer use) a0 -0 -0 -0

* With the parameter number marked with * in the table, the set value becomes valid when the control
power supply is turned OFF and then turned ON again after the set value is written into the EEPROM.

(Parameters for " Full-Closed" drivel

P?ETS%’\;O' . Parameter description Range Default Unit Related control mode

7 00 | Hybrid switching speed O 1-200000 100 r/min0 PHO

7 10 | Hybrid shifting delay time O 0 — 100000 oo 2msQ PHO

7 20 | Hybrid control period O 1-100000 100 2msQ] PHO

7 30 | Hybrid error limit excessO 1 - 100000 1000 | Resolution of PF, PH, PR, UPFO

7 40 | Numerator of external ratio] 1 -100000 10 | PF, PH, PR, UPFO

7 50 | Multiplier of numerator of external scale ratioll 0-170 170 2" PF, PH, PR, UPFO

7 60 | Denominator of external scale ratiol 1 -100000 100000 -0 PF, PH, PR, UPFO
*7 70 | Scale error cancel O 0-30 10 | PF, PH, PR, UPFO
*7 80 | Pulse output selectiond 0-10 o0 -0 PF, PH, PR, UPFO
*7 90 | Numerator of external scale pulse output ratiol] 1 — 100000 100000 -0 PF, PH, PR, UPFO
*7 AO | Denominator of external scale pulse output ratio] 1 — 100000 100000 | PF, PH, PR, UPFO

7 BO | Torsion correction gain O —2000 — 2000(] <0>0 1/s0 UPFO

7 CO | Torsion/ Differential speed detection filter(] 0 — 2550 <0>0 3.7HzO UPFO

7 DO | Torsion feedback gain O —2047 — 20470 <0>0 -0 UPFO

7 EO | Differential speed feedback gain O —2047 — 20470 <0>0 -0 UPFO

7F (For manufacturer use) -0 -0 -0 -0

 With the parameter number marked with * in the table, the set value becomes valid when the control
power supply is turned OFF and then turned ON again after the set value is written into the EEPROM.

<Notes>
 Default setting of parameter in < > will be changed automatically as the real time auto gain tuning
operates. To manually adjust the parameter, see page 196 "Disabling of auto tuning function”.

¢ In this manual, the following symbols represent specific mode.
P : Position control mode, S : Speed control mode, T : Torque control mode,
PS : Semi-closed control mode, PF : Full-closed control mode, PH : Hybrid control mode, PR : External encoder control mode,
HP : Position control (for high stiffness), LP : Position control (for low stiffness), LS : Speed control (for low stiffness),
UPF : 2nd integrated full-closed control mode
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[Preparations]

Pr5E Torque limit setting

For driver-motor combinations other than those listed blew, the standard default setting of Pr5E is 300.

Compatibled] Pr5ed BIrSE[] Compatiblel] Pr5EO| Pr5E
ax.

Type Model

L Model motor Range motor Range | Max.
Al [ MADCT15050 MAMAO012***[]J00 — 500[1500(] DO MDDCT53160 MGMAQ92***[]I00 — 225[1225[] -
B0 MBDCT1505C MAMAQ012***[]J00 — 50015000 = MDDCT55160 MAMAQ082***[J00 — 500[15000 =
o MBDCT25070 MAMAO022***[]00 — 500[15000 MEDCT5312[] MGMAQ062***[]00 — 260[1260[] g
co MCDCT33070 MGMAO032***[J00 — 260[12600] MEDCT5316L MGMAQ92***[]I00 — 225[12250] g
_ | MCDCT35120 MAMAO042***[J00 — 5000150000 FO | MFDCT732500 MGMA122***[]00 — 245[1245[] g
0 | MDDCT55070 MGMA032***100 — 260[1 2600 0 | MGDCTA3500] MGMA202***[]00 — 230[12300] n
I

D MHMAQ52***[J00 — 25512550 | G MGMA302***[]00 — 235[12350]
MDDCT5512 MGDCTB37
CT55 MGMAO062*** |00 — 260| 260 GDCTB3TS MGMA452** |00 — 255| 255

(Precautions When You Replace Motor |

When you connect a motor to an driver, an upper limit in the range of Pr5E torque limits will be automatically
determined. Thus, reconfirm setting because, depending on a type of motor, setting of Pr5E may vary when
you replace a motor.

1. When you replace a motor with one having a same model hame:
After replacement, a value programmed in the driver prior to replacement will be a new set value of Pr5E.
A user does not need to make a change.

2. When you impose limit on torque of the motor:
Setting of Pr5E torque limit is % value to rated torque. If you change your motor to a motor of different
series or having different W number, reset Pr5E because a new motor will have a different rated torque
value (Refer to Example 1).

(Example 1)

T

After Replacement[]
of Motor
MSMA****

Rated torquel] » Es; Rated torquel]
— 0.64N‘m L — 0.19N‘m

Pr5ECRange of setting: 0-300%0] Pr5ECORange of setting:J

Before Replacementll MADCTL505
of Motor

MADCT1505

O Set value: 100%0 O Change to 0 — 500%.0
O 0.64N-m x 100% O N Set value: U , To set a torque limit value to
a = Torque limit value 0.64N'm 0 The value should remain as 100%. 0.64Nm, set 337 for Pr5E
O 0.19N.m x 100% O (0.19N.m x 337% = 0.64N-m).
O = Torque limit value 0.19N'm

3. When you have motor output to maximum torque:
Reset Pr5E to an upper limit because before or after replacement, an upper limit in set range of Pr5E
torque limit may vary (Refer to Example 2).

(Example 2)

—

After Replacementl]

Before Replacement]]
MADCT1505 of Motor

of Motor ‘

MADCT1505

. Rated torque
— 0.19N'm
Pr5E0Range of setting: 0—300%0 Pr5E0Range of setting:0J To have the motor output to
0 Set value: 300% 0 Change to 0 - 500%.0 maximum torque, set 500 for
O Set value: O _ PISE '
ad The value should remain as 300%.
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Setting parameters and mode

Front Panel Key Operations and Display

(Configuration of the operation and display panel

Functions of the Key Switches

Panasonic

&5181515151

MODE

ALY

= OQ
oo

Type A

Panasonic

HE8888

A
Y

1300 Q
0D

Type B~ G

[

Switch Active condition Function
MODE Used to shift between the following five modes:O
Active on the selection] 1) Monitor mode 2) Parameter setup mode]
displayd 3) EEPROM write mode  4) Auto tuning modeld
(MODE key)

5) Auxiliary function model

T

a
Always active

<NOTE>[
Used to switch between the selection display andO
%xecution display.O

(Sgy)
~
©

I R N |

Active for the digitd

<

with a blinking decimall
point

g

Used to change the display in each mode, change data,
select parameters and execute operations. [

g

a
Used to move the changeable digit to the higher-order
digit.

<Notes>

The above five modes provide "selection display" and "execution display" individually.
For details on these displays, see to page 57 "operating procedure.




[Preparations]

Operating procedure

When you turn on the power of this servo driver for the first time,[-  is displayed (when the
motor is stopped). If you wish to change display at power on, change setting of PrO1 LED initial
state (For details, refer to parameter settings for each control mode).

| Selection display | | Execution display | g
IS
y 5
Monitor mode [Execution display] Monitor mode [Selection display] %
¥ [Meaning | [Refeiense]
‘,-,' ," ,'- ,'-' '-, Position errord |,’-' '-,’( Error 5 pulse)O Page 5901
L -*. =L . 0
= —— U ) O 0
‘l'l' H_4&F ﬁ" Motor speedU |,- LN ’( 1000 r/min)0 Page 590
L -*. L L .- 0
— — 0 > — g a
‘l_'l' F_Etr "l'l Torque output[] ‘,’: fL L I(T orque output 100%)0  Page 59(}
* o O 0
= g _ _ O 0
|,_-,' ,'-' _Cnr ,':| Control model |,'-' o '_-, Cn ,-|( Position control mode)O Page 59[]
* O a a
— U _ O 0
‘,-,' ,'-' I ,-,’ I/O signal statusOd | 111 ,',' ,'-," (Input signal No. 0 active) Page 5901
L -* L LI, . 0
= — O _ O 0
‘n’ ,'-' ,'- "~ ,-’ Cause & History of errord |,’- Pl ’( o error)[ Page 600
L -*. J 5 C . . 0
— O _ _ 0O 0
|,_-,' ,'-' _ Inl ,-,| Software version[d |,'-,' - ,','_,' ,'-| (Software version 1.06)0 Page 610
* o O 0
= U O |
|l_'l' F - r I'l| WarningQJ SET I,- n - - -| (No warning) Page 61[]
- © D
= — U — — 0
‘,-,' H ~ 1] Regenerative load ratiol] |,- Hf - ,'," gO% of allowablel] Page 61(]
= = * = (SET key) = regeneratlve power)[] 0
= U 0
g P _ ol overload ration ol o '] (Overload ratio 28%)0  Page 610
¥ ° g
— o 0
|,_-,' ,'-' _ur ,':| Inertial ratiod |,_,' ,',' |(Inert|a ratio 100%)00 Page 610
* 0 g a
= — o _ 0O 0
i P _ P 5] Feedback puise totaln | 5 1] (Feedback puise total 50)0 Page 61]
* O a a
= —— U _ [ |
‘l'l' F_cVF ':’ Command pulse totall] | ! ," (Command pulse total 10)0 Page 61[]
L -*. =0 L D 0
= ——— u —— 0
‘,_-,' ,'-' _ ,'- ,'_- ,-.l External scale errord ‘,’- ,'_- I(External scale error 5)00 Page 620
0 0
] *n' It External scale feedback O Il iy &xternal scale feedback[ H
- N o < Page 62[]
|"' r -1 "'| pulse totall] I' ! S ' L |pulse total 500)0 0 9
v 0 -
‘.’ o0 Motor auto recognition [J ‘1_'1 o _I R/Iotor auto-recognition 0 o, -
] - I '-' funct|0n AN o enable) g
Pressing the @ key shifts the display in the direction indicated by arrow.[J
Pressing the @ key shifts the display in the opposite direction.

1 To next page 6 (MODE key)

From next page



Setting parameters and mode

]

58

‘TO previous page @:rom previous page

Parameter setup mode [Selection display]

¥

1100

'

PR & ) eroon
* 0

oo A o

|1' " o_ Il',| Pr7F

Pressing the @ key shifts the display in the direction indicated by arrow.O
Pressing the @ key shifts the display in the opposite direction.
NOTE A change of the parameter with the " 1~ "mark displayed

before the parameter No. becomes valid after the power(]
supply is reset.

Parameter setup mode [Execution display]

ReferenceEr

| Meaning | section

[N EN)
| [

|(Parameter value: 1000) Page 63

Set up the parameter by using the @@ or @ key.O
The digit with a blinking decimal point can be set up O

or changed.

MODE

@ (MODE key)

EEPROM write mode [Selection display]

EEPROM write mode [Execution display]

SET

To write a parameter into the EEPROM, press the @
key to go to the execution display.

[ Meaning | | Refrenceq
Il ndl x Writing parameter intod
N Page 63
"- L EEPROMDI 9
‘ Keep prEssmg the @ key.
I: ,'_' ,'-,' "~ ,'_- |Wr|t|ng starts.[d
‘ O
_ a
I,'- 1 - '-,I Writing is completed.

MODE

@ (MODE key)

Auto gain tuning mode [Selection display]

Normal Mode Auto Gain Tuning Mode [Execution Display]

|l_'l L _ _ 11| Mechanical stiffness O
S O R No. 0 (low)
Y o
v -
[N _ Mechanlcal stiffness O
e o _n Il No. 14
‘1_': L _ Mechanical stiffness O
ne -""' No. 15 (high)
|l,:l'l,_' _ ;"- ,','_-l Fit gain window

Pressing the @ key shifts the display in the direction indicated by arrow.C
Pressing the @ key shifts the display in the oppositesdirection.

After difining the mechanical stiffness, press the key to go to O
the execution display.(]

NOTE For " mechanical stiffness ", see page 139.

[ Meaning | [Referencey
|,':,' ,' | (Auto gain tuning)O Page 64
‘ Keep pressmg the @ key.
"-, - fx. - - I Tuning starts.J

| -

"- r 1 5 ,’-,l Tuning is completed.

-

Real-time Auto Gain Tuning [Execution Display]

‘,’.' - /- ,"-,’l (Adaptive filter enabled) page 65

Referencetv

| Meaning | section

Real time auto tuning stiffness 4

MODE
To next page @ (MODE key)
From next page




[Preparations]

‘To previous page @:rom previous page

Auxiliary function mode [Selection display] Auxiliary function mode [Execution display]

K [ Meaning | [Relienee]
|,'-,' ,'- _ ,':,' g ,'_| Alarm clearQ g
]
* g SET ‘n ;_- -’ (Alarm clear)d Page 66 g
|,'-,' FonofF ':,| Automatic offset adjustment(] ‘ Keep pressmg the @ key. %.
O =
* 0 |'_-, ,'_- ,'-,' 't ,_- |Alarm clear starts.[] ?
oC r_ - (SET key)
I," mo_ oo ,-,’ Motor trial rund ‘ 0
* O _ _ O
o I O ‘,’- 1 '_-, ,’-,’ Alarm clear is completed.
i = 1 [ | Absolute encoder clear
"_, ';_' ,_" _ (Agtomatlc offsetd Page 6701
= = J adjustment) 0
. . N S 0 ]
Pressing the key shifts the display in the direction indicated by arrow.C -
_ @ . o o ‘,_,' o ’ (Motor trial run)0] Page 6901
Pressing the @ key shifts the display in the opposite direction. 0 O
o Freeeee
‘,'_- mC -'I (Absolute encoder clear) Page 231

MODE
A (MODE key)

NG
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Setting parameters and mode

Details of the execution display in the monitor mode

[Position error, motor speed and torque output display]

=
A
] Position error (Pulse count accumulated in the error counter)

* Polarity (+): CCW torque (viewed from the axis end)l]
(-): CW torque (viewed from the axis end)O

-~

R Motor speed (Unit: r/min)0J
* Polarity (+): CCW, (-): CWDO

Torque outputl]
* Polarity (+): CCW, (-): CW

<Note>l]
LED does not display “ +” . It only displays “ —" .

(Control mode display

] o 5 Iellx ,': ..... Position control mode[] ,'_: u_: noC ,’: ..... External encoder control model
0

S H A Akl speedcontrolmoden  |H , H' 5 & = |- Position control

- SN - = = = (for high stiffness)

F - S~ F. Torquecontoimoden |! = F' 5 5 | Position control O

i L - - = = = = (for low stiffness)d

Y- 1 Fl- semiclosed control modett|] 4 & H o /= |- Speed control O

L L L - = = = — (for low stiffness)[]

H ':,’ ,'-, o ,'_- ..... Hybrid control moded |, , /4 ,': C ,'- [~ |-+ Integrated full-closed control mode

": C "_ Iolly ,'- ..... Full-closed control mode

(1/0 signal status display |

‘ __n i_'l’ * Press the @ or @ key to select the signal No. O
L i-_', " to be monitored.
A A ? _*
- Iy (Least-significant [
H ... Active O ‘ LT, input signal No.)
(The signal is active.) *
T inactive * = (Most-significant(]
(The signal is inactive.)  pregging the@key[ i ! F inputsignal No)
Signal No. (0 to 1F) shifts the display in *
this order. ! 1 (Least-significant [
oo T, output signal No.)

1 ... Input signallJ

o e Output signal

"~ (Most-significant C
output signal No.)

.
(|
[
-
-
\
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* Relation between signal No.

and signal name

[Preparations]

Input signal Output signal
Signall Signal name Code Pin No. | [Fignall Signal name Code Pin No.
0o Servo ON [ SRV-ONO 290 | 0d| Servo ready O S-RDYU 35/34[0
0100 Alarm clear O A-CLRO 31| 10| Servo alarm O ALMO 37/360
0200 CW overtravel input O CWLDO 80| 20| In-position O COINDO 39/38[] g
03] CCW overtravel input O ccwLd 90| 30| External brake release 0 BRK-OFFO 11/10( 8
040 Control mode switching O C-MODED 320)| 40| Zero speed detection O ZSPO 12(] §
050 Speed zero clamp O ZEROSPDL 26| 50/ Torque limit control O TLCO 401 )
0600 Command pulse scale switch 1 [DIVO 2800 90| At-speed O COINDO 39/380] [
0700 Command pulse scale switch 2[1DIV2[ 9| A | Full-closed in-position EX-COIN 39/38
08[] Command pulse input inhibit O | INHO 330
09[] Gain switching O GAINO 270
OAL Error counter clear O CLO 300
0CO Internal command speed selection 1 [IINTSPD10 330
0D0O Internal command speed selection 2 [NINTSPD20 300
OF[] Scale error O SC-ERRO 330
12 | Smoothing switching SMOOTH 8

(Cause of error and history reference )

"'.' - - - ’ * Causes of up to 14 errors in the past (including the current [
= < , error) can be seen.[
* Select the history No. to be seen by pressing the @ or @ key.[
Error code No.O .
(- - indicates occurrencel NOTE 1) The following errors are not stored in the history.U
of no error.) 11: Control power supply undervoltage error(]
r~ 13: Undervoltage error(]
=~ g, - Currenterrorl] 36: EEPROM parameter error(]
"~ '] . 37: EEPROM check code error(]
C T o History 0L 38: Overtravel input error(]
0 95: Motor automatic recognition error(]
'1: : _"1 _____ History 13 O 97: Control mode setting errorJ

NOTE 2) During occurrence of an error to be stored in the [
history, the current error and History O indicate thel
same error code No.

* Relation between error code No. and contents

Error code No. Contents Error code No. Contents
110 Control power supply undervoltage errorQ 350 External scale wiring error(]
120 Overvoltage errord 360 EEPROM parameter error]
130 Undervoltage errord 370 EEPROM check code error
140 Overcurrent error(d 380 Overtravel input error]
150 Overheat error] 400 Absolute system shutdown error(]
160 Overload errord 410 Absolute counter overflow errorQd]
180 Regenerative overload error] 4200 Absolute encoder overspeed error]
210 Encoder communication errord 440 Absolute encoder single-revolution counter error]
230 Encoder communication data errord 450 Absolute encoder multi-revolution counter errorQd
240 Position error limit excess errorQ] 470 | Absolute status errord
250 Excessive hybrid deviation error(] 4800 Encoder Z-phase error[
260 Overspeed errorQd 4901 Encoder CS signal error
270 Command pulse scale error] 9500 Motor automatic recognition error(]
280 External scale errorQ 970 Control mode setting errord
29 Error counter overflow error Other | Other errors
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Setting parameters and mode

(Software version

H - 1' U ,'_-, CPUL1 software version

Every time the @ or @ key is pressed, the software version is switched [
between CPU1 and CPU2.

:':. - ,' ,'_,' ,' CPU2 software version

(Warning indication )

‘,- " - = -’ = No warning H ..... Occurrence of warning

A A

L Regenerative overload warning:J
Indicates that the regenerative load ratio is 85% or less of the regenerative
overload protection alarm level.(]
When Pr6C (External regenerative discharge resistor selection) is set to "1",
regenerative discharge resistor's duty ratio 10% is defined as the alarm level.O
Overload warning: Indicates that the load ratio is 85% or less of the overloadl
protection alarm level.[]
Battery warning:  Indicates that the voltage of the absolute encoder battery is the
warning level (approx. 3.2 V) or lower.

(Indication of regenerative load ratio )

‘ "~ 3 Indicates the ratio (%) of the regenerative load to the regenerative overload

_ 1
o J "’ ‘ protection alarm level.

(Indication of overload ratio )

] . .
‘1_'1 L o |flnd|cates the ratio (%) of the actual load to the rated load.

(Indication of inertia ratio )

‘,_,' l ,',',' ’ Indicates the current setting of Pr20 (Inertia ratio).

(Indication of feedback pulse total and command pulse total

, Iy 32767
Ju /l /l
Indicates the total pulse count after power-
on of the control power supply. The pulse / %power is ONl/ |
count overflows asshown below. 2768 | cow

(External scale error |

‘ [y '_Z,] « Polarity (+) : CCW, (=) : CW

(External scale feedback pulse total )

"~ lllll

Indicates the total pulse count after power-
on of the control power supply. The pulse / %power is ONI/ |

count overflows as shown below. cew
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[Preparations]

(Motor automatic recognition function )

,-,' X ,_-,' 7 17| Automatic recognition enabled (Always displayed this sign)

Details of the execution display in the parameter setup mode

=
(Parameter setup | 5
QD
10710711 =1
L0, S
L |_: w

T *— The digit with a blinking decimal point can be changed.

Parameter value

* Define the parameter value by pressing the @or @ key (Pressing the @key increases the set value,
and pressing the @ key decreases it.)UJ
* Every time the @ key is pressed, the blinking decimal point shifts to the higher-order digit. The digit
with the blinking decimal point can be changed.O
NOTE) As soon as you change a value of parameter, the change will be reflected in control. When you
change a value of parameters (i.e., speed loop gain, position loop gain, etc., in particular) that
will have great effect on behavior of the motor, you should change a value little by little, instead
of changing it considerably at one time.

Details of the execution display in the EEPROM writing mode

[Writing parameter into EEPROM )
* To execute the writing, keep pressing the @ key until the display is switched to "

-
(]

Keep pressing the @ key O
for approx. 5 seconds.[

" -« "is added as shown(
on the right.

.
N
Y
N
-
\
[}

yon

—
-

.
I
Y
'
-
\
[}
[}

Writing starts.

N
U]
e
-
<
-
[

v v v

it rC C CCC C
Writing ends. - an, rCJCC . cCrror .
L |
Writing is completed. Writing error occurred.

« If you change the setting of the parameter that will become valid after reset, " " will be
displayed after completion of the writing. In this case, turn OFF the control power supply once, and
reset it.[]

NOTE 1) When a writing error occurs, re-write the same data into the EEPROM. If the same writing

error occurs repeatedly, the servo driver may be defective.(l

NOTE 2) Do not turn OFF the power supply while writing data into the EEPROM. Otherwise, incorrect

data may be written into the EEPROM. If this trouble occurs, re-set up all parameters, and
perform re-writing after checking the parameter settings thoroughly.
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Setting parameters and mode

Details of the execution display in the auto gain tuning mode

(Auto gain tuning )

64

NOTE 1) For details of the auto gain tuning function, see page 185 "Adjustments.[]

O000O00OWe Would like to ask you to start using the auto gain tuning function after carefully reading the
scope, precautions, etc. herein.[

NOTE 2) In normal auto gain tuning mode, the driver automatically operates the motor in a predetermined
pattern. You can change this operation pattern with Pr25 (setting of the normal mode auto tun-
ing operation). However, execute the normal mode auto gain tuning only after moving load to a
position where no trouble will be caused by this operation pattern.

[Selection display]

]
l

*— Machine stiffness No.

Select machine stiffness No. by pressing the @ or @ key.[I
(For machine stiffness No., see page 195.)

Executiosg display]O
Press the @ key to show the execution display .D

To execute the auto gain tuning function, inhibit a command input first, and then activate the SER-ONO
signal. Then, keep pressing the @ key until the display is switched to .

Keep pressing the@ keyO ,':,' ,'- ) -

for approx. 5 seconds. = '*

" =« "is added as shownll =

: L!L - -

on the right. I N

Motor starts. ':, F ,’-,' Pl =
SL L
N oo

End oo Jn, ‘n_: oo,
Tuning is completed. Error occurred.

NOTE) If any of the following conditions occurs during execution of auto tuning, it is judged as a tuning
error.[]

0000000 IDoiagiaiiidtuning : [¢ An error occurred.d

00000000000000000000% SeNeHOBR [ Adfivated OO0 000000000000

000000000000000000009 Tmhilerrdndelmien il didared M 01000000000

00000 Whenihd butput torque is saturated because the inertia or load is too large:[

O00D00OCB)Whéln [fhé tuning cannot be normally completed due to oscillation, etc.[

If a tuning error occurs, each gain will be reset to the value defined before executed of the auto tuning.O

The tuning error does not result in a trip, unless other error simultaneously occurs. Also, oscillation may

occur without the tuning error indication £ -~ o+~ depending on the load. During auto gain tuning,

exercise through caution to ensure safety.



[Preparations]

(Real-time Auto Gain Tuning Screen |
[Selection display]

,':,' ,'- ,': ,','- Fit gain window
Execution display]d g
* Press the @ to display the execution window.[] S
O 2
C ] 10 e
- i Al ! @
0 [6] [5 [4] [3] [2] [1]

key. The fit gain function can be started or

* Position the decimal pointto[ 1] ,[ 2] ,[ 4] or[ 6] u the
keys.O

real time auto gain tuning/adaptive filter can be altered or stored using the @
* Meaning of the display
[ 1] Setting of the real time auto gain tuning stiffness/fit gain starting up
Extension function

Display Meaning

Stiffness 15[

Can beO v 0 E‘

Rigidity will change in the sequence of 0to 9, A (10) to F (15) O

changedd| g
with A Q@ @ Stiffness 10| Ve ime you pregg @
. If you hold down about 3 seconds in this state, the fit gain O
Stiffness 0 function will start.

[ 2] Real time auto gain tuning operation setting
Display Meaning

Extension function

Real time auto tuning disabled

Enabled : Load inertia changes sharply O
In a state of (0), press the forOd

gr?:nZ(ZSD Enabled : Load inertia changes slowly [0 | approx. 3 seconds.O
. - ; o art Gain auto setting corresponding to the
with Enabled : Little change in load inertia O ¢ - .
d© m 9 stiffness is carried out. O

Disabled : (See sect.11)

[ 3] Real time auto gain tuning operation status (display only)

[]o

B O : Enabled

D or D : Load inertia estimating

the 1st notch filter of adaptive filter operation switching and adaptive filter setting

: Disabled

[ 4] Copying to

Display Meaning Extension function
In a state of adaptive filter enabled , press @ for approx. 3 seconds.J
Can bel] @ Enabled O | Present adaptive filter setting is copied to the first notch frequencyl
Changedﬂt . (PriD, PriE).00
with A Q) Disabled In a state of adaptive filter disabled , press @ for approx. 3 seconds.[]
The setting of the 1st. notch frequency (PrlD, Pr1E) is cleared.

[ 5] Adaptive filter operation status (display only)

(] o
-] O

: Disabled
: Enabledd

D or D : Operation tuning

[ 6] Fit gain result application status

Display Meaning Extension function
In the state of fit gain enabled, press @ for approx. 3 seconds.]
Can notl] Enabled [ Result of fit gain function (Pr23 and Pr24) is cleared.O
be switched @ Disabled Press for approx. 3 seconds , present setting is written in the[d
EEPROM.
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Setting parameters and mode

Details of the execution display in the auxiliary function mode

(Alarm clear )
This function is used to cancel a trip condition.

[Selection display]

‘-
-

o o_ L

HExecutlon display]d

SET

* Press the @ key to show the execution display _ O
To execute the alarm clear function, keep pressing the @ key until the display is switched

tol5EH-E

Keep pressing the (N key[ -1 -
for approx. 5 seconds.[ = ‘*
A bar is added as shownO _
on the right. ,’-,',_- ,'_ - -
Alarm clear starts. ':, F ,':,' - F

L

C C C

End mor oo, cCrror .

Alarm clear is completed.  Alarm cannot be cleared.U
Reset the power supply.
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[Preparations]

(Automatic offset adjustment )

This function is used to adjust the offset value (Pr52 Speed command offset) for the analog speed command
input (SPR/TRQR) automatically.

[Selection display]
‘:‘n g - _"

- 0r

-

T
—
D

o
Q
=
Q
=p
o
>
(7]

Eﬁxecution display]d
* Press the @ key to show theZexecution display .D

To execute the automatic offset adjustment, set a command input to 0 V first, and then keep pressing

the @ key until the display is switched to .

Keep pressing the@ keyO | - ,’: ':, -
for approx. 5 seconds.[] = =
A bar is added as shown[] _ _*
on the right. aFS - -
Automatic offset[] ’:, F ":,' =
adjustment starts. ; *
C C C
End roan o an, ‘n_' rrOr ’

Automatic offset adjustmentd]  Error occurred.
is completed.

NOTE 1) This function is disabled in the position control mode.[

NOTE 2) Even if the automatic offset adjustment is executed, the offset data are not written to theld
OO0000EERPROMIIC

O000D000ra veflectthe dffset adjustment result on the control, write the offset data into the EEPROM.
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Trial Run (JOG)

Inspections before Trial Run

1) Inspecting the wiring
» Make sure that all wire connections (especially main power and motor output ) are correct.
» Make sure that there are no improper grounding connections, and earth wires are properly connected.
connection.

* Make sure there is no loose

2) Inspecting the power speci-
fications

» Make sure that the voltage
is correct.

Power

3) Securing the servo motor
* Make sure that the servo
motor is firmly secured.
4) Disconnecting the motor load

5) Releasing the brake
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[Preparations]

Motor trial run

The motor can be run on trial, without connection of the X5 connector.

[Selection display]

-
{

= - _

| [}
e _ 0

-

!

T
—
D

o
Q
=
Q
=p
o
>
(7]

HExecution display]O
* Press the @ key to show the execution display .D

To execute the motor trial run, keep pressing the @ key until the display is switched to .

i ] "~
Keep pressing the@ keyl Nt -
for approx. 5 seconds.[ *
A bar is added as shown[] —
on the right. ,,',-, ,', - -
Preparatory step 1 - ,': ,':,' a4
O

* Then, keep pressing the @ key until the display is switched to .

Keep pressing the (N key[ - ,': HAadY
for approx. 5 seconds.[] = *‘ =
The dot (.) moves as shown[ il R
on the right. [ g A
B g R Ny W}
| I O I B N |
Preparatory step 2 '-, - ,’,’ = 11 (Servo-ON)

* After Servo-ON, pressing the @ key runs the motor CCW, and pressing the @ key runs the motor
CW at a speed defined by Pr57 (J OG speed setup).O

NOTE 1) Before starting a trial run, be sure to remove a load from the motor, and disconnect the CN X5
connector.lJ

NOTE 2) To execute a trial run, reset Pr10 (1st position loop gain) and Pr11 (1st speed loop gain) to the
initial values to avoid troubles such as oscillation.[J

NOTE 3) Set PrO3 (Analog torque limit input disabled) and PrO4 (Overtravel input inhibit) to "1". If these
parameters are set to "0", the motor will not run.



Connecting cables to the terminal block

Connect cables to the power connectors[X1],[X2]and[X3]according to the following the procedure.
Wiring procedure

1. Unsheathe the cable to be used.O
0 8 —9mm
O

: ==

2. Plug the cable in the connector. To plug the cable, the following two methods are available:[
(a) Insert the cable by using the supplied operation lever.[]
(b) Insert the cable by using either a flat head (lip width 3.0 to 3.5 mm) or any of 210-120J, O
210-350/01,270-258J of WAGO Company of J apan, Ltd.

| (a) When using the operation lever |

Push the operation lever While pressing the operation Releasing the leverO
located in the upper opera-tion lever, insert the cable into the completes the cable[
slot with your finger to lower cable insertion hole (round connection.

the spring. hole) until it reaches the

innermost of the hole.

| (b)-1 When using a screwdriver () |

-l

Put the dedicated screw-driver Insert the properly-unsheathed Releasing the lever

in the upper operation slot, and cable into the cable insertion hole completes the cable[
push it to lower the spring. (round hole) until it reaches the connection.

innermost of the hole.

*DThe cable can be disconnected from the connector in the same manner as the above procedure.[]

» Unsheathe the cable exactly by the specified length. (8 — 9mm)O

» Before connecting a cable into the connector, remove the connector from the servo driver.O
» Only one cable can be inserted into one insertion hole of the connecter.[

« Be careful not to be injured when using a screwdriver.
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Position control block diagram
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[ 11] (position control for high-stiffness

equipment) and Pr02 [ 12] (position control for low-stiffness equipment), see page 301Appendix".

* For the block diagram showing "Control mode set-up parameter Pr02
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[Connections and Settings in Position Control Mode]

CN X5 Connector

CN X5 Connector

(Circuits Available for Position control mode )

Connections and Settings in

Position Control Mode
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CN X5 Connector

Interface Circuit

(Input Circuit |

74

S| Connecting to
sequence input signals

» Connect to a contact of switch and relay, or a transistor
of an open collector output.

» Use a switch or relay for micro current so that insufficient
contact can be avoided.

* Lower limit of the power supply (12 to 24V) should not be
less than 11.4V in order to secure the appropriate level
of primary current of the photo coupler.

12 24V 7 lCOM+4 7O
Servo-ON or |
other input \
Relay |__________J
12~24V 7 lCOM+4 Q0

+ Servo-ON or |
l other input

Pl Command pulse
input circuit

1) Line Driver I/F
* This is a good signal transmission method that is less

sensitive to noises. We recommend you to use this to
maintain the reliability of signals.
2) Open Collector I/F
* This uses an external control power supply(Voc).
* This requires a current-limiting resistor (R) correspond-
ing to the capacity of the Voc value.
* Be sure to connect specified resistance (R).

VoclJ R valueld Vbc — 1.50

= 10mA
12vO 1kQ 1/2w0 R+ 220
24V 2kQ 1/2W

1) AM26

2)

'} A5,SIGNL
[ T

R 11| |6 siGN2 |
23000

T Voc 13. GND |

J@[ shows a pair of twisted wires.

Max. input voltage DC24V
Rated current 10mA




[Connections and Settings in Position Control Mode]

(Output Circuit

Sequence OUtpUt CirCUit Install as per the fig. Shows O
without fail
« This comprises a Darlington driver with an open collector. . P mom
This is connected to a relay or photo coupler. +$Ia't\i<|;stilgnal T ¥ |
» There exists a collector-to-emitter voltage Vce(SAT) of LALM-T] _@/
approx. 1V at transistor ON, because of Darlington con- | T 12-24V | OIS |
nection of the out put transistor. Note that normal TTLIC Voc | |
can t_ be directly connected since this does not meet VIL |
requirement. 5 1 75P TLC |
* This circuit has an independent emitter connection, or an ! Sy | 9
emitter connection that is commonly used as the minus 41 comn | o] 23
(-) terminal (COM-) of the_ control power. / i raiing: 30V, SomA §§
+ Calculate the value of R using the formula below so as the Voo[ V] — 2.5[ V] O 2=
primary current of the photo coupler become approx. 10mA. | RI® =1 Sg

For the recommended primary current value, check the data sheet on the equipment and photo-
coupler used.

Line Driver (Differential Output) Output AM26LS32 [ | TAMZ6LS31D |

or equivalent |2 or equivalent

* Provides differential outputs of encoder signals (A, B and <
Z phases) that come from the scalar.

* Receive these signals with a line receivers. In this case,
install a resistor of approx. 330Q2 between the inputs. p

» These outputs are non-insulated signals.

A2l
o OA+
oA-|) 122

S

GND 251 !
J@[shows a pair of twisted wires. A L - |

Connect the signal O
grounds between the controller and driver.

Open Collector Output | “Maximunm rating: 0
_ | 30V, 50mAD
 Outputs Z-phase signals among those from the encoder.
The outputs are non-insulated.
» Receive these signal with high-speed photo coupler at
controller side, since these Z-phase signal width is nor-

mally narrow. High-speed O+ |
. . . photo coupler
@shows a pair of twisted wires. (Equivalent to Toshiba TLP554)
Analogue Monitor Output o 1
_ _ N e 43 SP  1kQ[ '
* This output is the speed monitor signal (SP) or torque moni- :Measuring;] $ &= <| |
tor signal (IM). linstrument 1 | |
* The signal range Is approx. O0to = 9V. ' ' :2irr§L)1(ittemal| 42| v k@D |
» The output impedance is 1kQ. Pay attention to the input o e <I |
impedance of your measuring instruments and external | 171 GND
circuits connected. I |
<Resolution> . ]

1) Speed monitor signal (SP): 8r/min./LSB calculated from
6V/3000r/min (Pr07 = 3)
2) Torque monitor signal (IM): 0.4%/LSB calculated from 3V/rated value (100%)
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CN X5 Connector

Input signal (common) assignment to CN X5 connector pins

(Input Signals (Common) and their Functions )

Signal Pin No. Symbol Function I/F circuit
Control signal O 70 COM +0 | «[(Connect to (+) of an external power supply (12VDC to -0
power (+)0O ad O 24vDC).00 O
ad ad O «[Wse source voltage of 12V+10% — 24V+10%.0 O
Control signal O 410 COM -0 | «[XConnect to (—) of an external power supply (12VDC to O
power (-) O ad O 24VvDC).0 O
ad ad O *00The required capacity depends on the I/O circuit O
ad ad O configuration. 0.5A or larger is recommended. O
Servo-ONO 290 SRV-ONO | «When this signal is connected to COM—, the dynamic brake
ad d O will be released and the driver is enabled. (Servo-ON).0 page 74[}
a <Notes>[] ad
ad 1. This signal becomes effective about two seconds after power on (see the Timing Chart).OJ O
ad 2. Don't use this Servo-ON or Servo-OFF signal to turn on or off the motor. See page O
O 46 "Dynamic Brake" in Preparations.O O
O *[Allow at least 50ms delay after the driver is enabled before any command input is 0
0 entered.O] 0
0 *[By opening the connection to COM- , the driver will be disabled(Servo-OFF) and 0
O the current flow to the motor will be inhibited. O 0
0 «[Operation of the dynamic brake and clearing action of the position error counter can 0
0 be selected using Pr69 (Sequence under Servo-OFF). 0
Control mode O 320 C-MODEO | «(When Pr02 (Control Mode Selection) = 3, 4 or 5, the control
switchingO d O mode is selected per the table below.O page 74[1
O Connection with COM- O
0 Pro2 value open (1st) closed (2nd) &

0 30 Position control modeO Speed control mode a
O 40 Position control mode[ Torque control moded O
o 5 Speed control mode Torgue control mode O
a 1 [ | a
CW overtravel O 80 cwLO [If COM- is opened when the movable part of the machine
inhibitO ad O has moved to CW exceeding the limit, the motor does not | page 740
O O O generate torque. O
CCW overtravel O OO CCWL0O | -0f COM- is opened when the movable part of the machine [SI
inhibit O ad O has moved CCW exceeding the limit, the motor does not | page 740
O O O generate torque. O
ad ad O «[If you set 1 to Pr04 (Overtravel input inhibited invalid), CWL/CCWL O
ad O O input will be disabled. A factory setting is Disable (1).0 O
ad d O *[With Pr66 (DB deactivate when driving is inhibited), you can O
ad ad O activate dynamic brake when CWL/CCWL input is enabled. O
ad O O According to a factory setting, dynamic brake operates O
ad O O (Pr66 is set to 0). O O
Counter clear 30 CL The function differs depending on the control mode. [SIP

Position control| « Clears the position error counter. [ page 740

ad Connect to COM- to clear the counter.O .

O » Use Pr4D to select the clear mode. O

H . PraD value Meaning[

a H O(Factory-setting)[l LEVELD

H H 1 EDGE

O O

Speed controld | « With speed setting of the 2nd selection input, you can set 4 [

O speeds in combination with INH.O

O « For details, see Pr05 (Speed Set-Up Switching) description.[]

Torque control « Invalid

[ [




[Connections and Settings in Position Control Mode]

Signal Pin No. Symbol Function I/F circuit
Command pulse O 330 INHO The function differs depending on the control mode.[] [SI
gput inhibitt Position controld| ¢« Enter command pulse input inhibit.O] pageD74[

O * You can disable this input with Pr43 O
g d (disable command pulse input inhibit).O0 g
0 u 0 Pr43 valueld Meaning 0
0 u 0 |1(Factory-setting)[TThe INH signal (input) is disabled.O 0
0 0 0 0 *[OWith COM- closed, the pulse 0
0 u U command signal (PULSE SIGN) is 0

0 O enabled.O
o O O *0JWith COM- open, the pulse .
O 0 0 command signal (PULSE SIGN) is O
0 o - inhibited. O
g Speed controld | « With speed setting of the 1st selection input, you can set 4 [ g
0 O speeds in combination with CL input.O O

0 * For details, see Pr05 (Speed Set-Up Switching) description.[]
- Torque control * Invalid -
a ] | O a
Speed z ero clampOd 2600 | ZEROSPD[ « With COM- open, the speed command is considered zero.[]
ad d O * This input can be made disabled using Pr06.0 page 74[}
ad ad O » With factory setting, disconnecting this pin from COM- sets O
ad ad O the speed to zero. O O
. . o D Pr06 valuel Meaning .
E g E E 0 (Factory-setting) ZEROSPD is disabled. E

1 ZEROSPD is enabled.
d d O s O
Gain switchingO 270 GAIND e This is setting of Pr30 (2nd gain setting) and has the [SIP
d ad O following 2 types of functions:[ page 74(}
ad = = H— O
ad Pr30 value Connection O Function O
0 to COM-[J 0
0 od Open 0 | Speed loop: PI (Proportional / Integral) actiond 0
0 (Factory-setting)[] Close] | Speed loop: P (Proportional) actiond 0
0 ad Open [0 |« 1st gain selected (Pr10, 11, 12, 13 and 14)0 0
0 1 Close » 2nd gain selected (Pr18, 19, 1A, 1B, 1C) 0
0 _ _ To uSe the second gain, set Pr31to “ 2" . 0
ad ad O * No.2 Gain change Funcutions, see page 202 "Adjustments ".0J O
Alarm clear 31 A-CLRO | « If the COM- connection is kept closed for more than 120 [SI
O ms, the alarm status will be cleared.O page 74

e For details about not cleared alarm, see page 216
"Protective Functions".
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CN X5 Connector

Input signal assignment to CN X5 connector pins - designation(logic)

(Input Signals (Position Control) and their Functions |

Signal Pin No. Symbol Function I/F circuit
Command pulseld 30 PULS10 | *[Orhis is the input terminal for command pulses. The driver
O O O receives this signal by a high-speed photo coupler.C page 740
O O 0 *[Max input voltage 24VDC/Rated current 10mA.O 0O
O 40 PULS20 | *The input impedance of PULSE and SIGN signals is 220Q.[0 0
O 0 0 e[Command pulses can be input in three different ways. Use 0
Command sign0d 50 SIGN10O Pr42 to select one of the following.O 0
O O O 1) Quadrature (A and B) inputd O
O 60 SIGN20 | 2) CW (PULSE)/CCW (SIGN) pulse inputd 0
O O O 3) Command pulse (PULS)/Sign (SIGN) inputd O
Command pulse O 280 DIvVO *[With COM- closed, the numerator of the command scalar is changed
scalar switchO 0 0 from the value stored in Pr46 (Numerator of 1st Command Scalar) to | page 740
O 0O 0 the value stored in Pr47 (Numerator of 2nd Command Scalar).0 0O
0 O 0 < Note >[J 0
O 0 0 Don't enter command pulses 10 ms after or before switching.[] 0
Battery +0 440 BATT +0 | *Connect a backup battery for absolute encoder (pole- -0
o O 0 sensitive ! ).0 0
Battery —[J 45 BATT -0 | *Of the battery is connected directly to the driver, it is not

necessary to connect a battery to this terminal.

Output signal assignment to CN X5 connector pins - designation(logic)

(Output Signals (Common) and their Functions )

Signal Pin No. Symbol Function I/F circuit
Servo alarm outputO 370 ALM +0 | «[This output(transistor) turns OFF, when the driver detects | [SO1]0
ad 360 ALM -0 and error(trip).0 page 75[]
Servo-ready output] 350 S-RDY +[| «[TThis output(transistor) turns ON, when the main power is | [SO10
d 340 S-RDY -0 on(for both the driver and the motor) and no alarm is active.O page 750}
Mechanical brake O 110 | BRK-OFF +[[J «[This is used to release the electromagnetic brake of the | [SO10
release outputd 100 | BRK-OFF -] motor.O page 750}
d g g [Turn the output transistor ON when releasing brake.O g
ad ad O «[Refer to “ Timing Chart” on page 40, on Preparations.[] O
Zero speed O 120 ZSPO [Signal which is selected at PrOA (ZSP Output Selection) will | |SO2
detectiond ad O be turned on.O page 750}
O PrOA value Function O
0 oo Output(transistor) turns ON during the In-toque limiting.O
O 10 Output(transistor) turns ON when the motor speed becomes
u (Factory-setting)[J lower than that of the preset speed with Pr61(Zero speed).O]
0 2* Output(transistor) turns ON when either one of over-
0 g regeneration, overload or battery warning is activated.
O 3*0 Output(transistor) turns ON when the over-regeneration (more
0 d than 85% of permissible power of the internal regenerative
0 ad discharge resistor) warning is activated.[]
O 4*0 Output(transistor) turns ON when the overload (the effective
0 d torque is more than 85% of the overload trip level) warning is
0 ad activated.(
O 5* Output(transistor) turns ON when the battery (the voltage of the
0 backup battery becomes lower than approx. 3.2V at the
o . enpoder side) warning is activated.

* When the setting is a value between 2 and 5, the output transistor will be turned on [
for at Ileast 1 secondlupon detecting an alarm condition.
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[Connections and Settings in Position Control Mode]

Signal Pin No. Symbol Function I/F circuit
Torque in-limit0 400 TLCO «[Bignal which is selected by Pr09 (TLC Output Selection) will S02
ad ad O be turned ON. Factory-setting: 0O page 750}
ad ad O *[ISee the above ZSP signal for the set-up of Pr09 and ad
O O O functions.O O
In-position/O 390 COIN +0 | « Function changes at control mode. O [so1n
At-speed 380 COIN -0 | <Caution>0 page 750}
ad ad O As positional deviation is always around 0 even during O
ad ad O operation in control following commands, COIN (positioning O
d a g complete signal) may remain ON.O g
. Position «[In-position output o
U O «[Dutput(transistor) turns ON when the position error is below : §§
. O the preset value by Pr60 (In-Position Range).[ - §: %
- Speed and O «[At-speed outputd - =
O torque *[Dutput(transistor) turns ON when the motor speed reaches : 5‘%
. the preset value by Pr62 (At-Speed ). . gg
g O 0 O a =
A-phase outputO 210 OA +0 | «[Provides differential outputs of the encoder signals (A, B | [PO10
ad 220 OA -0 and Z phases) that come from the driver (equivalent to | page 750
B-phase output 480 OB +0 RS422 signals).O] O
g 490 OB -0 | «O0The logical relation between A and B phases can be ad
Z-phase outputl 230 0oz +0 selected by Pr45 (Output Pulse Logic Inversion).O a
O 240 OZ -0 | Mot insulatedd O
Z-phase output 190 Ccz O *[Z-phase signal output in an open collector (not insulated) PO2[]
ad ad O «[Not insulated page 750}
Speed monitor O 430 SPO «[Outputs the motor speed, or voltage in proportion to the
outputld d g commanded speed with polarity.[] page 750}
ad (a7na (GND)O + : CCW rotationd O
O O O —: CW rotationO O
ad ad O *[Use Pr07 (Speed Monitor Selection) to switch between O
ad ad O actual and commanded speed, and to define the relation O
ad ad O between speed and output voltage.[] O
Torque monitor O 420 IMO «[Outputs the output torque, or voltage in proportion to the [AO[]
output ad O position error with polarity.[] page 75
a7) (GND) + : Fgenerating CCW-torquel
—: Fgenerating CW-torque[d
«[lUse Pr08 (Torque Monitor Selection) to switch between
torque and positional error, and to define the relation
between torque/positional error and output voltage.
[Output Signals (Others) and their Functions)
Signal Pin No. Symbol Function I/F circuit
Signal groundO 130 GNDO « Signal ground in the driver( -0
O 150 O « Internally isolated from the control power (COM -).00 O
O 170 0 o 0
O 250 O 0 O
Frame groundO 500 FGO * Internally connected to the earth terminal.l] -0
(Not in use) 10 -0  No connections should be made. -0
20 O
200 O
460
47
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CN X5 Connector

Examples of connection to high order control equipment

(Example 1 - PLC: FPG-C32T (Matsushita Electric Works) |

FPG-C32T (Matsushita Electric Works) Alll series
YO[I—DZkQ: 30| PULS1[
f):L\l/tv Etjlse command O X >< >< 2200 g%ﬁw‘gﬁg {
P 0 40| PULS2C npLt
Yll:l—)%gzlij 50| SIGN1[]
CCW pulse command O X X >< 220032 gocmwm%”rﬁe
GHtpUl 0 60| SIGN2L nput
5.6kQ(
- X2[] 190 czOo Z phase 0
Origin input é output
COME 0 0
Org 130 GNDO
0 70 COM+[]
4.7kQ0
- yar 300 CLO [—KF—¢ Goarionut
eviation counter [ < Z
reset output 4.7kQ0)
Q@ ——] 290]SRV-ONfKH T4 e ON
§4-7k9'] Gain change
O — 270 GA|ND—§-EH input
From O 4.7kQ0)
0 PLCIO% —={ 31[] A-CLRE—Q-E'—‘ o clea”
output
4.7kQ0) i
comfs — o0 c:CWLE—g-EH Goatlomout
Near origin input <7 3kan 4.7kQ0 "
x3— O —{ 80| cwLo —K]-E'—é bl ot
O 350} S-RDY+ Servo ready [
CCW limit over input é 5.6kQl output
X5[] —1 340 S-RDY-|
ToO
O PLCIO} =p— 370} ALM+[} Servo alarm O
CW limit over input L oot input ,:l output
X6 — 360[] ALM-[I
390 COIN+( Positiloning O
Origin proximity O complete output
seror o o —| 380 com—[j:
limit sensor e
ow D 41 | COM-]
limit sensor
GND +24V[}
DC24VvO
Power supply




[Connections and Settings in Position Control Mode]

[ Example 2 - PLC: FP2-PP22 AFP2434/FP2-PP42 AFP2435 (Matsushita Electric Works) ]

FP2-PP22 AFP2434 (Matsushita Electric Works)O

: . Alll series oy
FP2-PP42 AFP2435 (Matsushita Electric Works)[ 22
O Al i Sg
IE (A10) >< >< >< 30 PULSL1] CW pulse [ =
Pulse output A /|» command >3
BeC 40| PULS2[ T input S
(810) =
A2([] a2
Pulse output B % (A11) >< >< >< 50| SIGN1I] cow puse g
B2[} 220005V input
(B11) 60| SIGN2]
A4L]
o (B13) 2l ©zvd Z phase O
Origin input § B3l output
(B12) 240 0Oz-0O
130 GNDI:I—77}7
70 COM+ [
A7 4.7kQ0 counter O
R 300 CLO K= ciear imput
Deviation counter clear D[\/\ B70] % aer g oND
output (B16) — 29[ SRV-ONﬂ‘g‘D_‘ in(:)ruvto
B4[] 4.7kQ0 Gain change
Near origin input ? e, Fromm - GAIND_E_E e
A5 — 0 Alarm clear
Limit over 2 (A14) zl&:f)diog 310 A'CLRB_Q_E input
A6[] b CCW drive O
Lyt e (A15) ~| 90| CCWLIKH=—1 disavie inpu
% B6[} [ é(] 4:|'7ng CW drive O
:'-(815) 80| CwLO é disable input
350IS-RDY+ : :I Servo ready [
output
—1 340S-RDY—
A20 TolO
Power supply to [ VNS ;I‘_)(JII/OB 370 ALM+[ Servo alarm O
internal circuit B20 ,;I output
GND — 360] ALM-C—
39 COIN+| Positiloning 0
Origin proximity O :I complete output
s G o —| 38[] COIN-[i—
limit sensor .o 41 | com—1
ccw O e o —
limit sensor
GND +24V[}
DC24VvO

Power supply
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CN X5 Connector

(Example 3-PLC: CS1IW-NC113 (Omron))

CS1W-NC113(Omron) Alll series
ot A6 : l 30| PULSAI
CW pulse command [ >< >< A gg’r"nfn‘gﬁgt[
output O 40| PULS2(E T ot
1.6k
CCW pulse command O A8L SU| SIGN1( CCW pulsel]
output 22000 S/ Command 0
0 60| SIGN21] P
150Q0 AL6H 2
(I)nnpgl:? line driverd E [ >< >< >< Sl Z phase O
tput
Al4f 247] 0z-0 oupe
v+ Al 130 GNDO
Power supply for O .
output A2Il 70| COM+I
5 Counter O
Deviation counter [J At 30 CLO clear input
reset output i
O —=| 29[JSRV-ON o
A243 — 270] GAINT] aue N
!Emergency stop O é 4.7k From O
e A20 PLCI04 —~| 310 A-CLR Sloar nput
outpu
CCW drive O
0 —=| 90| ccwL(] disable input
Near origin input <7400 -
A2115 — 80| cwLD disable input
O —=— 350S-RDY+
CCW limit over O Servo ready [J
input é 4.7kQr] output
HA23H —1 340S-RDY—
0 ToO
PLC I/O &) ~*2>—
CW limit over O input e i Servo alarm [J
input Zaven iU
A22 — 360} ALM-[]
390 COIN+{ Positiloning O
Origin proximity O complete output
i o0 —| 380 com—[ij:
limit sensor .o 21 | com-
cwo e o _
limit sensor
GND +24V[]
DC24VvO

Power supply
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[Connections and Settings in Position Control Mode]

(Example 4 - PLC: CS1W-NC133 (Omron) )

PLC

CS1W-NC133 (Omron) Alll series
o
; : oS
A5[] 30| PULS1I 23
CW pulse command DIE >< >< >< - ggr\{nremlgﬁg[ S %—
output A6 40 PULSZ[B W 8=
5g
==
CCtthuIse command% o >< >< >< =i St P00 ngnwngﬂlg% %@
outpu i =
° A8 60| SIGN2I] input
150Q(1
- ) Al6lH 230 Oz+Of
Origin line driver O Z phase O
input é >< >< >< 3] output
Al4H 240 OzZ-[j
AllF— 13[] GNDIZI—”!
24V supply for O \:\I+D
output ‘ A2[ 70| COM-+[]
:]4:|-7k9'] Counter O
Deviation counter reset KJ Al0B 300 CLO é clear input
output 4.7kQ0
O — 29ESRV-ON3—§-D—‘ i
4.7kQ0) i
A24[5 —{ 270 GAlND—g-EH L
Immediate stop O § 4.7kO] From O 4.7kQ
input A208 PLCI0S —+| 310 A-CLRB—g'D—‘ o
outpu
4.7kQ0 ccw drive O
Sg 0 — o0 cc:WLB—g—EH disable inpt
_Nearoriginl] % 4.7k 4.7kQ0) 4
input A21f —{ 80 CWLD—KH:'—é able
> |:| t— _
CCW limit over [ SED RO ] Setrvotready 0
input é 4.7kQr A23b i | outpu
0 To PLCO
oo < -
oW limitover 0 - o 370 ALM+CF— ‘\/](s)ﬁtrggtalarmlj
input 4.7kQ0 A2 360 ALM_O
A3[ [ [ - o
5 power supply |GND i e R -y £
for pulse output +V Ad 3800 COINAI p utpu
1 41 | COM-II
Orioi imitv 0
Serlngggrprommlty ({C} |
ccw
limit sensor e rr D _% D
cw O
e o WS
Power supply Power supply
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CN X5 Connector

(Example 5-PLC: C200H-NC211 (Omron))

PLC

C200H-NC211 (Omron) Alll series
16kl : :
S 20 30| PULS1] Pulse O
CW+CCW pulse output >< >< 22000 ,lﬂg:ommandt
O 40| PULS2] ML
1.6k
o 130 S| SIGN1T Direction [J
Direction output >< >< >< 22000 /| cOmmand
O 60| SIGN2]] skt
150Q]
- N 9] 230 Oz+0O
Origin line driver input [ >< >< >< 3] Z phase O
output
110} 240 0Oz-0O
10— 130 GNDD—”5
Power supply for O GVJD
output 23[] 70| cCOM+[B
4.7kQ[
o 40 300 CLO KT Soariomut
eviation counter reset [ [<L f
output 4.7kQ[
0 — 29[SRV-ON3—§":—‘ P
4.7kQ[ i
221] —| 271 GAlND—g-EH o e
!Emergency stop O é 2kQ0 From O 4.7kQ0]
input 190 PLCIIOE —=! 3171 A-CLRB—Q‘:’—‘ oo
output
4.7kQ0 cow drive O
0 — 90 CCWLD—Q-EH disable input
Near origin input 47 oro 4.7kQ i
700 —| 80 CWLD—EPD— able mput
O —=— 350S-RDY+
CCW limit over input Servo ready 0
é 2kQO output
>+ 170 —1 340S-RDY—
. To PLCO
00§ ~*+7—]
CW limit over input ilanDIt 370 ALM+(Q Servo alarm O
232 2ken ool
18 —1 360 ALM—[]
=7 | 390 COIN+ D Positiloning O
Origin proximity [J complete output
seror oo — 380 COIN-
limit sensor e
oW o 41 | COM-
limit sensor
GND +24V[]

DC24vO
Power supply
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[Connections and Settings in Position Control Mode]

[Example 6 - PLC: A1SD75/AD75P1 (Mitsubishi Electric Corporation))

PLC

A1SD75/AD75P1 (Mitsubishi Electric Corporation) Alll series to
i s 83
30 30| PULSL1 W pulsed] 58
CW pulse command [ Ié >< >< >< e command =l
22090 i oo
S 210 40| PULS2]] L Ss
Sg
40 50| SIGN1[] Ga 55
CCW pulse command olé >< >< >< Aw commandd o=
22000
At 22 60| SIGN2L I
50090
24[} 2300 Oz+0O
Zero point signal é >< >< >< 3] (Z)qugtsetl
25[1 24[] 0z-0
ad 130 GNDO
0 70 COM+ |
Counter O
Deviation counter reset D[\/\' 50 300 CLO clear input
output
23[] —={ 29[JSRV-ON .
2611 270 GAIND T
Drive unit ready é 4.7kQEI From 0 | I
70 }FromD PLC 0% —={ 31[] A-CLR]] nput
L. tput
In-position f 4.7kQ0 PLC 0] o .
80 nt —=| 90| cowd] Gsable nput
Common 3500 80| CwLD e ot
36— ~— 350S-RDY+ T
Near point signal é output
110 1 340S-RDY—
Upper limit ToD
PLC IO > 1F
Lower limit o input STt D:;] gltj.‘trggtalarm O
13 —1 360 ALM-L}
390} COIN+| Positiloning O
Origin proximity [ complete output
Szfm oo —1 380 com-nﬂ:
limit sensor e
ccw O e o 41 | COM-[I!
limit sensor
GND +24V[]
DC24vO

Power supply
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Trial run at Position Control Mode

1) Connect CN X5.

2) Connect the control signal (COM+/COM-) to the power supply (12 to 24 VDC) .
3) Turn the main power (driver) ON.
4) Check the defaults of the parameters.

5) Connect between SRV-ON (CN X5 pin 29) and COM- (CN X5 pin 41) to make Servo-On active. The
motor will be kept excited.

6) Set Pr42 (Command Pulse Input Mode Set-Up) according to the output form of the controller. Then write
it down to EEPROM, followed by turning the power OFF and then ON again.

7) Send a low-frequency pulse signal from the controller to the to run the motor at low speed.
8) Check the motor speed at monitor mode.

» Make sure that the speed is per the set-up.
» Check if the motor stops when the command (pulse) is stopped.

(Wiring Diagram | (Parameters |
T com+ PrNo. Parameter description Value
Pro20) Control mode set-up od
B NH Note :hattghemmomr Pro4[) Overtravel input inhibitC 10
4 n I A
?ZCVD_ oy T 29 Eimfnznd-)c/)pen O Pr420] Command pulse input mode set-up] 10
O— SRV-ON | with Pr43. Pr43 | Command pulse input inhibit 1
. A ~om- * Use the controller to send command pulses.
.
PULS1 .
PULS?2 Open collectorC ( |npUt Slgnals StatUS )
for CW/CCW O
pulse inputs : Monitor[J
?\(/:D - SIGN1 No. Input signal display
SIGN2 00 Servo-ONO + A0
2[0 CW overtravel inhibitO -0 |0
30 CCW overtravel inhibitD | -0 |0
cZ g'Ft’hatSE o 8[] Command pulse input inhibitC] —O |Related to Pr43
utpu
GND for ﬁoming A | Counter clear -0
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[Connections and Settings in Position Control Mode]

[Set-up of motor speed and input pulse frequency]

Input pulse O Motor[ X 2
frequency O speedd
(pps)O (r/min)d 17 bits 2500P/r
1] x 2@ 10000] x 29
sogkm 30205 <— Preset valuel
= = ~ 20 ol * Our preset value causes the motor shaft
2500 30000 “[5000] to rotate by one with 10,000 pulses
105@ 3050D (1] x 27 « 20 input. Note that. the maximum input
- = 2000 pulse frequency is 500 kpps with line
50cu>k 1530 x 2118 [5000]x 219 driver and 200 kpps with open collector. g
22
* You can set any value by setting any value for the numerator and denominator. However, the motor %g
action will not follow any extreme setting of the ratio. It is recommended to set within a range from %%
1/50 to 20 times. =5
: . E 60°1 Pulley ratio: 18/60
Relationship between motor speed yra
. Gear ratio: 12/73
and input pulse frequency Gegr Overall reduction: 18/365

(Example) Rotate the motor by 60 degrees with an overall reduction ratio of 18/365

Encoder pulse
17 bits 2500P/r 2" 10 Decimal
x 2[PreA) X 2 x 2[0] 2° 1
6912 21 2
From the controller to the , [ From the controller to the , O 22 4
Theor enter a command with which the] enter a command with which the 23 8
y motor turns one revolution withC | motor turns one revolution with O 24 16
8192 (213) pulses. 10000 pulses. 25 32
365 1x27  60°0 365 _ 10000 60°00 26 64
18 213 360°0 18 10000 = 360°0 27 128
_ [365] x 217 _ [365] x 21 2 256
884736 29 512
. The numerator 47841280 is 210 1024
ﬂl?etermlnln? U | greater than 2621440, and the 211 2048
€ parameter denominator is greater than 212 4096
10,000. Thus, 13 8192
365 | 1x 210 . 60°0 o4 16384
18 26 360°0 215 32768
_ x 2119 216 65536
6912 217 131072

* See also “ Description on Command Pulse Ratio for Parameter Setup” on page 264.
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Real time auto gain tuning

Load inertia of the machine is estimated
at real time, and the optimum gain is set
up automatically based on the estimated
result. A load, which has a resonance, also
can be handled owing to the adaptive fil-
ter.

" Gain auto Filter auto
Position/speed[] setting tuning Torquel

command

Position/speed(]

N command|
Applied]

control

filter

Operation command under

Currentl]

control

actual operation conditions L
%V’ Resonant frequency estimate
Load inertia estimate

Real time auto(]
gain tuning

Servo driver

Encoder

Application range

Under the following conditions, the real time auto gain tuning may not function properly.
In such case, use the normal mode auto gain tuning (see page 193 "Adjustments”) or manual gain tuning

(see page 197 "Adjustments").

Conditions under which the real time auto gain tuning is prevented from functioning

* When the load inertia is smaller/larger than the rotor inertiall
Load inertia (3 times or less; or 20 times or more)O
* When the load inertia fluctuatesd

Load

« When the machine stiffness is extremely low
* When any unsecured part resides in such as backlash, etc.O]

« In case of a continuous low speed operation under 100 [ r/min] .0
Operation pattern « In case of soft acceleration/deceleration under 2000 [ r/min] per1[ s] .0
» When acceleration/deceleration torque is smaller than unbalanced load/viscous friction torque.

How to use

[ 1] Stop the motor (Servo-OFF).

[ 2] Setup Pr21 (Real-time auto tuning set-up) to 1 ~ 6.

Set up value before shipment isl.

Setting value Real-time auto tuning Changing degree of load inertia during operation | Adaptive filter
od Not usedd -0 NoO
[1] O O Little change a
20 0 Change slowlyO YesO
30 UsedO Change s haplyO d
40 O Little change ad
50 0 Change slowlyO NoO
60 O Change s haplyO ad
7 Not used -0 Yes

When the changing degree of the load inertia is too large, set Pr21 to 3 or 6.
When the influence of resonance is conceivable, select “ adaptive filter YES” .

[ 3] Set0 -2 to Pr22 (real-time auto tuning machine stiffness).

[ 4] Turn the servo ON to operate the machine ordinarily.

[ 5] Toincrease the response performance, gradually increase Pr22 (Machine stiffness at real-time
auto tuning). When any noise or vibration is found, decrease the Pr22 to a lower value soon.

[ 6] To store the result, write the data into the EEPROM.



[Connections and Settings in Position Control Mode]

Description of the adaptive filter

By setting Pr21 (Real-time auto tuning set-up) to 1 — 3 or 7, the adaptive filter is enabled.

In an actual operation state, resonance frequency is estimated based on the vibration component, which
appears in motor speed, and resonance point vibration is reduced by removing resonance component from
the torque command by the adaptive filter.

The adaptive filter may not function normally under the following conditions. In such a case, take anti-
resonance measures using the 1 st . notch frequency (Pr1D and 1E) or second notch filter (Pr28 — 2A) in
accordance with the manual tuning procedure.

For details on the notch filter, refer to “ To Reduce the Mechanical Resonance” on page 204.

Conditions under which the adaptive filter is prevented from functioning
« When the resonance frequency is 300 [ Hz] or less[]
Resonance point | ¢ When resonance peak is low, or control gain is low; and its influence does not appear on the motor speed(]

* When plural resonance points reside in(J
Load « When a motor speed fluctuation having a high frequency component is caused due to a non-linear element such as backlash etcO
Command pattern | « When acceleration/deceleration is too sharp like 30000 [ r/min] or more per 1 [ s]
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Parameters, which are set up automatically

The following parameters] The following parameters are also set up [
are tuned automatically. to the following fixed values automatically.
Parameter No. Name Parameter No. Name Set value
1000 1st position loop gain[] 150 Speed feed forward 0 3000
110 1st speed loop gain[l 160 Feed forward filter time constant [ 500
1200 1st speed loop integration time constant(] 170 1st position integration gain [ o0
130 1st speed detection filter( 1F0 2nd position integration gain O od
140 1st torque filter time constant[] 270 Disturbance torgue observer filter selection [ o0
180 2nd position loop gain[] 300 2nd gain action set-up [ 10
190 2nd speed loop gainO 310 Position control switching mode [ 100
1A0 2nd speed loop integration time constant(} 320 Position control switching delay time O 300
1B0O 2nd speed detection filter[] 330 Position control switching level O 500
1CO 2nd torque filter time constant] 340 Position control switching hysteresis [ 330
200 Inertia ratio] 35 Position loop gain switching time 20
2F Adaptive filter frequency

Caution

[ 1] Immediately after the first turning the servo ON at start up, or when Pr22 (Machine stiffness at real-time
auto tuning) is stated up, sometimes a noise or vibration may be generated until the load inertia is deter-
mined or the adaptive filter is stabilized. But, when the machine gets stabilized soon, there is no problem.
But, when such problem as vibration or noise continues during a period of 3 reciprocal operations, etc
occurs frequently, take the following measures.

1) Write the parameter of normal operation into the EEPROM.
2) Decrease the Pr22 (Machine stiffness at real-time auto tuning).
*3) Once set up Pr21 (Real-time auto tuning set-up) to 0 to disable the adaptive filter. Then, enable the
real time auto tuning again. (resetting of inertia estimate adaptive operation)
*4) Set up the notch filter manually.
* When disabling he real time auto tuning, see page 196 "Disabling of auto tuning function” in Adjust
ments.

[ 2] After a noise or vibration has occurred, Pr20 (Inertia ratio) and/or Pr2F (Adaptive filter frequency) may
have been changed into an extreme value. In such a case also, take the above measures.

[ 3] MHine results of the real time auto gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) are
written into the EEPROM every 30 minutes. And auto tuning is carried out using the data as the initial value.
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Parameter Setting

Parameters for Function Selection

Default setting is shown by [

]

Pararg.eter] Parameter Name Srgtr']rbnglj Function/Description
00 Axis address 0-—150| In communications with a host device such as a personal computer that uses
[ 1] RS232C/485 with multiple axes, you should identify to which axis the host accesses
and use this parameter to confirm axis address in terms of numerals.
« At power on, settings of the rotary switch ID on the front panel (0 — F) will be Panasonie =
programmed into parameters of the driver.00 ~ &&&g&
« Settings of Pr00 can be changed only by means of the rotary switch ID. @ @s@ @ ®
0 Oe
01 LED display O 0-15 | Inthe initial condition after turning ON the control power, the following data displayed
at power up on the 7-segment LED can be selected.
SettingH Description
o0 Positional deviation
[ 1] O Motor revolving speedl
20 Torque output
30 Control model
AT Rz 40 | I/O signal statusO
\‘g [g g g g g - 50 | Error cause/record
T e Lo Sl So Lo So] T 60 | Software version[]
7 L 70 Alarm
Flashing during initialization O - -
(about 2 seconds) 80 Regenerative load ratio]
90 Overload load ratioO
Setting of Pro1 100 Inertia ratio
110 | Feedback pulse sumQ
120 | Command pulse sumO
130 | External scale deviation
140 | External scale feedback pulse sum[
See page 56 "Front Panel Key Operations and Display". 15 Motor auto recognition(]
)
02 Control mode 0-14 | Select the control mode of the servo driver.
Setfihg 0 Control mode 0O *1 A special control mode focused on the full-closed
valpe The 1st Mode The 2nd Mode* 1 specification. For details, refer to “ Full-Closed
00 | Position control O -0 Control” volume on Page 000.0
[ 1] [ISpeed control [ -0 *2 When composite mode (Pr02 = 3,4,5,9,10) is set,
20 | Torque control O - you can switch the 1st and 2nd modes with the
30 | PositionO Speed control [ control mode switch input (C-MODE).
40 | Positiond Torque control O
50 | SpeedO Torque control O C-MODE OpTl Closed m
60 | Semi-closed control [ -0 ' '
70 | Full-closed control [ | - The 1st —>!<—The 2nd —>!<—The 1st
80 | Hybrid control O -0 | '
90 | SpeedOd External encoder controll] —
- 10 ms or longer 10 ms or longer
100 | SpeedO Semi-closed control(]
High-stiff equipment [ <Caution>[]
110 position control [ -0 Enter a command after 10ms or longer have passed
B Low-stiff equipment [ 5 since C-MODE was entered.J
12'_|D position control [ ;D Do not enter any command on position, speed or
1UD Low-stiff equipment [ fl] torque.
% speed control O 0
14 | Second full-closed control | —OJ
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[Connections and Settings in Position Control Mode]

Default setting is shown by [

Parilrg.eter] Parameter Name SrgtgbngE Function/Description
03 Torque limitO 0 — 10 | The parameter is used to disable analog torque limit input (CCWTL, CWTL) signals. [
selection [ 1] 0: Enabled 0O
1: Disabled
If you do not use torque limit functions, set“ 1" to Pr03.00
With Pr03 set to “ 0" and torque limit input (CCWTL, CWTL) open, no torque will be generated, and thus the
motor does not rotate.
04 Overtravel inputd 0-1 In the case of linear driving, in particular, to prevent mechanical damage due to
inhibit overtraveling of work, you should provide limit switches on both ends of the axis, as
shown below, whereby driving in a direction of switch action is required to be
inhibited. CW direction Work CCW direction
el B e
I:':ED { | ] Driver
Servo Motor Limit0) Limit0)
Switch Switch cowL
cwL |
Settingd | CCWL/CWLT[] O O O Action
value InputO Inputd Connection with COM-[10J
0 O CCWL O Connected] Normall cor.xdltlon in WhI.Ch the limit switch on O
0 O (CN X5-9 pin)C o CCw S|.de |§ no_t ope_ratmg.l] _
% . Opendd CCW direction inhibited, CW direction allowed]
ot Enablel - Normal condition in which the limit switch on O
. . CWLD Conn%ctedlj CW side is not operating.[
O 0 (CN X5-8 pin) —— — —
o O Open CW direction inhibited, CCW direction allowed
- - Both CCWL and CWL inputs are ignored and they normally operate as no O
[ 1] Disable S
overtravel inhibit being set.
<Cautions>0J
1. When you set 0 to Pr04 and do not connect both CCWL and CWL inputs to COM-
(off), abnormal condition in which limits are exceeded in both CCW and CW
directions is detected, and the driver will then trip due to “ abnormal overtravel
input inhibit* .00
2. You can set whether or not to activate the dynamic brake when slowdown occurs
because CCW or CW overtravel input inhibit has been enabled. For details, refer
to descriptions on Pr66 (DB deactivation at overtravel input inhibit).[]
3. Work may repeat vertical motion as a result of absence of upward torque after you
turned off the limit switch on the upper side of work on the vertical axis. In such a
case, you should not use this function, and instead execute limit processing on the
host controller side.O
07 Speed monitord 0-9 | The parameter selects/sets a relationship between voltage output to the speed
(SP) selection monitor signal output (SP: CN X5 43-pin) and the actual motor speed or command
speed.
Setting valuelll SP SignalsO | Relationship between Output Voltage Level and Speed
o 0 6V /47 r/min0]
10 Motor Actuall] 6V /187 r/m?nD
20 6V / 750 r/min0]
Speed -
[3] O 0 6V /3000 r/min0]
40 = 1.5V /3000 r/min0
50 E 6V / 47 rimin0]
60 6V /187 r/min(
CommandO -
70 Speed 6V / 750 r/minO
80 6V /3000 r/min]
9 1.5V / 3000 r/min

91

]

o
o
@
=3
<)
=]
o]
)
=]
=
=
=3
=
<)
o
@

Ul sBumag pue Suoijaauu0)




Parameter Setting

Default setting is shown by [

]

Parameter(] Setting ] . "
No. Parameter Name range Function/Description
08 Torque monitord 0-12 | The parameter selects/sets a relationship between voltage output to the torque
(IM) selection monitor signal output (IM: CN X5 42-pin) and generated torque of the motor or
number of deviation pulses.
Setting valuelllM Signals[IRelationship between output level and torque or number of deviation pulses
[0] O | TorqueO O 3V / rated (100%) torquel
10 O 0 3V / 31Pulsel
20 0 3V / 125Pulsel
No. of] Lse
30 . 0 3V / 500Pulse]
DeviationQ
40 O 3V / 2000Pulse
PulsesD
50 0 0 3V / 8000Pulsed
6 — 100 = Enabled under full-closed control (See P156 —.)0
110 - O 3V / 200% torquel]
Torqueld
12 o 0 3V / 400% torque
J
09 TLC outputO 0-5 | The parameter allocates functions of output in torque limits (TLC: CN X5 40-pin).
selection Setting valuell FunctionsO RemarksO
0 | Output in torque limitd []
LO] P d - For functional de-
10 Output of zero-speed detection O . .
- tails of respective
Output of an alarm due to either of over- .
20 . outputs listed left,
] regeneration/overload/absolute battery [ I
- refer to "Wiring to
30 Output of over-regeneration alarmQ] .
Connector CN X5
40 Output of overload alarm
on page 78.
5 Output of absolute battery alarm
0A ZSP outputd 0-5 | The parameter allocates functions of zero speed detection output (ZSP: CN X5 12-pin).
selection Setting valuel] FunctionsO RemarksO
o0 Output in torque limitO []
P d - For functional de-
[ 1] O | Output of zero-speed detection [ . .
- tails of respective
Output of an alarm due to either of over- .
20 . outputs listed left,
| regeneration/overload/absolute battery O -
- refer to "Wiring to
30 Output of over-regeneration alarmQ .
Connector CN X5
40 Output of overload alarm
on page 78.
5 Output of absolute battery alarm
0B Absolute encoder] 0-2 Listed below are settings when you use the absolute encoder:
setup Setting valuel]] Descriptiond
o0 To use the absolute encoder as absolute.[
[ 1] O | To use the absolute encoder as incremental.(J
o0 To use the absolute encode as absolute. In this case, multi-rotation
. excess counter is ignored.
J
oc FBa:L;(;zr?;te oft 0-2 Setting valuel] Baud Ratel]
00 2400bpsO
10 4800bps0]
[ 2] 9600bps
ob E:igsrate of U 0-2 Setting valuel] Baud Ratel]
00 2400bpsO
10 4800bps0]
[ 2] 9600bps
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[Connections and Settings in Position Control Mode]

Parameters for Time Constants of Gains and Filters: Related to Real Time Auto Tuning

Default setting is shown by [

Par%rgeter] Parameter Name Srgtr']rlgnglj Unit Function/Description

10 1st position loopOd|0-32767[0 1/s » The parameter defines responsiveness of the position control system.[
gain [ 63] * Higher position gain would shorten time of positioning.

11 1st velocity O 1-350000 Hz » The parameter defines responsiveness of the speed loop. You need to
loop gain [ 35] * set this speed loop gain high so as to improve responsiveness of the

entire servo system by increasing position loop gain.

12 1st velocity loop 0| 1 —100000 ms » This parameter is an integration element of a speed loop and acts to
integration time O [ 16] * drive quickly the subtle speed deviation into zero. The smaller the
constant setting is, the faster deviation will be zeroed. O

* Setting of “ 1000” will remove effects of integration.

13 1st speed 0-60 -0 » The parameter sets in 6 phases (0 to 5) a time constant of the low-pass filter
detectiond [0] * inserted after the block of converting an encoder signal into a speed signal.[]
filter » Setting this parameter high would increase a time constant, thereby

reducing noise of the motor. However, usually use the factory setting (0).

14 1st torque filterd | 0 — 25000 0.01ms | ¢ The parameter sets a time constant of the primary delay filter inserted
time constant [ 65] * into the torque command unit.[]

* It effects the control of vibration because of the torsion resonance.

15 Velocity feed —200000| 0.1% | * The parameter defines volume of speed feed forward under position control. Setting
forward — 20000 it to 100% would make positional deviation in operation at a constant rate almost 0.

[ 300] * When you set it higher, positional deviation will decrease and responsiveness will be
improved. Be careful, however, as overshooting is apt to occur.

16 Feed forward 0 — 64000 0.01ms | * The parameter sets a time constant of the primary delay filter inserted
filterO [ 50] * into the speed feed forward unit.00
time constant * Inclusion of the feed forward function would cause speed overshoot-

ing/undershooting. Thus, this filter may make improvement when a posi-
tioning completion signal is chattering.

17 1st positiond 0—10000[] x 10/s2 | * The parameter sets integration gain of a position loop.O
integration gain [ 0] * * This is enabled only in control mode HP.[OI

Note) In order to prevent excessive oscillation, you may set the parameter
only in the range that satisfies the following expression for Pr10.0
(Pr10)2 = 20 x Pr17
180 | 2nd position loop 0—-3276700 1/sO0 | « A position loop, speed loop, speed detection filter, and torque command
d gaind [ 73] *0 ad filter, respectively, has 2 pairs of gains or time constants (the 1st and
190 | 2nd velocity loopd| 1 — 350001 HzO 2nd).0O0
ad gaind [ 35] *[I ad » Each function/content is similar to the 1st gain/time constraint, described
1A0 | 2nd velocity loop inte- | 1 — 100001 msO earlier.]
ad gration time constant O] [ 1000] tO O * For details on switching of the 1st and 2nd gains or time constants, refer
1BO | 2nd speed O 0-60 -0 to Adjustment volume on page 186.01
g detection filterO [ 0] *O d * Prl1 and Pr19 will be set in terms of (Hz) when Pr20 inertia ratio has
1C 2nd torque filterd | 0 — 25000 0.01ms been set correctly.
time constant [ 65] *
1D 1st notchO 100 — 150000 Hz * The parameter sets frequency of the resonance suppression notch filter.OJ
frequency [ 1500] * You should set it about 10% lower than the resonance frequency of the
mechanical system that has been found by the frequency characteristics
analysis facility of the setup assisted software “ PANATERMR" .[J
» Setting this parameter ” 1500” would disable the function of notch filter.

1E 1st notch widthO 0-40 -0 » The parameter sets width of the resonance suppression notch filter in 5

selection [ 2] steps. The higher the setting is, the greater the width is.0
* Normally, use a factory setting.

1F 2nd positiond 0—10000[) x 10/s2 | » This parameter should be set only when you use the gain switching

integration gain [ 0] * function to execute optimal tuning.[]

» The parameter sets integration gain.O
* It is enabled only under control mode HP.O
Refer to * Adjustment upon switching gain” of Adjustment volume on page 202.
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Note) Standard default setting in[ ] under "Setting range" and marked with * is automatically set during the
real time auto gain tuning. To manually change the value, first disable the auto gain tuning feature be
seeing page 196 "Disabling of auto tuning function" in Adjustments, and then enter the desired value.

93



Parameter Setting

Parameters for real time auto gain tuning

Default setting is shown by [

Parameter
No.

; Parameter Name

Setting ]
range

Unit

Function/Description

20

Inertia ratio

0 — 100001
[ 100] ¥

%

* Defines the ratio of load inertia to the motor's rotor inertia.d
0| Pr20 = (otor inertia / load inertia) x 100[ %] |

* When you execute auto gain tuning, load inertia will be estimated and
the result will be reflected in this parameter.O
Pr11 and Pr19 will be set in terms of (Hz) when inertia ratio has been set
correctly. When Pr20 inertia ratio is greater than the actual ratio, setting
of the speed loop gain will increase. When Pr20 inertia ratio is smaller
than the actual ratio, setting of speed loop gain will decrease.

Real time autol]
tuning set up

 Defines the operation mode of real-time auto tuning. Increasing the set
value (3, 6,...) provides higher response to the inertia change during
operation. However, operation may become unstable depending on the
operation pattern. Normally, set this parameter to "1" or "4".00

* If you set this parameter to any value other than 0, Pr27 disturbance
observer filter selection will be disabled (0). In addition, if you set the
adaptive filter to disabled, Pr2F adaptive filter frequency will be reset to 0.0

* When Pr20 is "0", Pr2F (Adaptive notch frequency) is reset to "0".0
In the torque control mode, the adaptive notch filter is always invalid.

Setting valuel]

Real-time Auto GainTuning[]Degree of Changes in Load Inertia [Adaptive Filter[

00

Not used[] -0 Absent[]

(1] 0

d Hardly changes.[ O
d Changes moderately.[ Present
Changes sharply.(] O
Hardly changes.[ O
H Changes moderately.[ Absent]
d Changes sharply.(] O

Not used -0 Present

* Note that any change in this parameter will be enabled when Servo OFF
changes to Servo ON.

Machine stiffness
at auto tuning

0-150
[ 4]

« Defines the machine stiffness during execution of real-time auto tuning.O]
Low <—Machine stiffness—HighO
Low< Servogain —HighOd
(P22 | 0,1------ £----14,15 |
Low « Responsiveness — High
« If the parameter value is rapidly changed, the gain significantly changes,
applying a shock to the machine. Be sure to set a small value first, and
increase it gradually, while monitoring the operating condition.

Fit gain functionO
set up

Operation mode of the fit gain function is set. It can be used in position
control mode /semi-closed control mode only.O
The larger value provides the finer optimum gain.O
0: Disabled O
(at the same time, Pr24: result of fit gain function tuning is cleared.)O
1: Level 1 enabled (optimum rigidity is searched)d
2: Level 2 enabled (optimum gain is searched)d
See page 190 "Fit Gain Function" in Adjustments.

Result of fit gaind
function

~32768 - 32767
[ 0]

-0

» The parameter displays the result of tuning of the fit gain function. O
* This value is set automatically by the fit gain function; it can not be altered.

Normal auto
tuning motion O
set up

0-7

-0

» Defines the operation pattern of the normal mode auto tuning.O

Set valuel] Number of revolutions(l Revolving directionO
[0] O O CCW - CwO
10 . Cw- CccwO
50 2[ revcl)jlutlon] 0 CCW S CCWO
30 O CW- CcwO
40 E CCW > CWO
S0 1[ revolution] CW- CCwh
60 CCw - ccwO
7 CW- CW

Example) Setting this parameter to "0" provides two CCW revolutions and two CW revolutions.

]



[Connections and Settings in Position Control Mode]

Default setting is shown by [

]

Parameter(] Setting[] . . .
No. Parameter Name range Unit Function/Description
26 Disturbancel 0 — 2000 % * When the control mode is HP, LP, LS or UPF, a gain, in which the torque
torquel [ 0] command is multiplied by a disturbance torque estimate value, is set.O
compensation » By setting 100 [ %] , a torque compensation that clears the disturbancg
gain torque is applied. O
* When Pr21 real time auto tuning mode setting is altered, Pr26 changes
to O (disabled).
27 Disturbancel 0-255 -0 « Cut-off frequency of the filter for disturbance torque observer is set.
torque observerl] Set valuel] Cutoff Frequency[
filter selection [ 0] *O Disturbance Observer Disabled(]
1-255 Enabled, filter cutoff frequency [ Hz] = 3.7 x setting
A larger value provides stronger disturbance suppression; but a larger operation noise is emitted. When using this
function, it is necessary to set Pr20 inertia ratio correctly. When Pr.21 real time auto tuning mode setting is altered,
Pr27 changes to O(disabled). Also, while the real time auto tuning is enabled (Pr21 is not 0 or 7), Pr27 is fixed to 0
and the disturbance observer is disabled.
28 2nd notchO 100 — 150000 Hz * Defines the notch frequency of the second resonance suppression notch
frequency [ 1500] filter.0
» The unit is [ Hz] . Match the notch frequency with the machine's reso
nance frequency.O
100 to 1499: Filter enabled 1500: Filter disabled
29 2nd notch width( 0-40 -0 « Select the notch width of the second resonance suppression notch filter.O
selection [ 2] * Increasing the set value enlarges the notch width.
2A 2nd notch depthO | 0-990 -0 * Select the notch depth of the second resonance suppression notch filter.[]
selection [ O] * Increasing the set value reduces the notch depth and the phase delay.
2B VibrationO 0-5000 Hz * Vibration suppression frequency of the vibration suppression for sup-
suppression [ 0] pressing vibration at the front end of a load is set. Frequency of vibration
frequency at the front end of the load is measured and set. Unit: [ Hz] O
* Minimum setting frequency is 10 [ Hz] . When it is setto 0 - 9, it is disa
bled.O
« Before using this function, see page 211 "Vibration suppression control”
in Adjustments.
2C VibrationO -20-2500 Hz « When setting Pr2B (vibration reducing frequency), if torque saturation
suppression filter [ 0] occurs, set a larger value; if a faster operation is required, set a smaller
value.O
* Before using this function, see page 211 "Vibration suppression control"
in Adjustments.
2F Adaptive filterd 0-640 -0 » Table No. corresponding to the frequency of the applied filter is dis-
frequency [0] * played. (See page 196)0

When the applied filter is enabled (when Pr21 (real time auto tuning
mode setting) is 1-3,7), this parameter is set automatically and can not
be altered.O]

0: Filter disabled 1 - 64: Filter enabled
Before using this function, see page 196 “ Disabling of auto tuning func-
tion” in adjustments.d
When the applied filter is enabled, the parameter is stored in the EE-
PROM every 30 minutes. And when the applied filter is enabled at turn-
ing ON the power next time, the data stored in the EEPROM is used as
the initial value to adapt the operation.]
When clearing the parameter to reset the adapted operation due to un-
satisfactory operation, once set the applied filter disabled (set Pr21 (real
time auto tuning mode setting) to other than 1 - 3, 7), and make it ena-
bled again.O

Refer to “ Control of Vibration Damping” of Adjustment volume on page 211.
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Note) Standard default settingin[ ] under "Setting range" and marked with * is automatically set during the
real time auto gain tuning. To manually change the value, first disable the auto gain tuning feature be
seeing page 196 "Disabling of auto tuning function" in Adjustments, and then enter the desired value.
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Parameter Setting

Parameters for Switching to 2nd Gains

Default setting is shown by [

Parameter

il

Setting ]

No. Parameter Name range Unit Function/Description
30 2nd gain actiond 0-1 -0 * The parameter selects switching of PI/P operation and the 1st/2nd gain
set up switching.
Setting valuell Gain Selection/Switching
on The 1st Gain (Possible to switch PI/P) *10
[1] * Possible to switch the 1st/2nd gain *2
*1 Switching of 1 PI/P operation is done through gain switching input
(GAIN CN X5 27-pin).
GAIN inputd Operation of speed loopO
Open with COM-[J PI operationd
Connect to COM-[J P operation
*2 For conditions of switching between the 1st and 2nd gains, refer to
“ Adjustment upon switching gain” of Adjustment volume on page 202.
31 Position controlO 0-10 -0 * The parameter selects conditions of switching the 1st and 2nd gains in
switching mode position control mode.
Setting valuel] Conditions for Switching Gains
o0 Fixed to the 1st gain.O
10 Fixed to the 2nd gain.O
20 The 2nd gain is selected with gain switching input (GAIN) turned ON (Pr30 needs setting of 1).00
*3(] Torque command variation is greater than setting of Pr33 (position control switching level) and O
3& 0| Prl4, and the 2nd gain is selected.O
40 +3] Fixed to the 1st gain.O
50 *3] Command speed is greater than setting of Pr33 (position control switching level) and Pr14, O
. g| and the 2nd gain is selected.O]
GTZI *30] Positional deviation is greater than setting of Pr33 (position control switching level) and Pr14, 0O
_ 0| and the 2nd gain is selected.0
;D *3[] Position command is present and the 2nd gain is selected.O
= 0| The 2nd gain is selected when the command pulse is 1 or higher in 166ms.[]
t 0| The 2nd gain is selected with positioning not complete.[
80 =*3] The 2nd gain is selected when a value of the positional deviation counter is greater than Pr60 [
= o| (positioning completion range).[]
gu *30] Motor actual speed is greater than setting of Pr33 (position control switching level) and Pr34, 0
E 0| and the 2nd gain is selected.O
O 0| Switching to the 2nd gain with position command present.(]
[ 10] *+3 | Switching to the 1st gain when absence of position command continues for Pr32 (x 166ms) and I
speed falls below Pr33 - Pr34 [ r/min] .
*3 For levels to be switching and timing, refer to "Adjustment upon switch-
ing gain" of Adjustment volume on page 202.
32 Position controld |0 — 100000 x 166us | * The parameter sets delay time of diversion from switching conditions set
switching delay [ 30] * with Pr31 to actual return to the 1st gain, when Pr31 is enabled at set-
time tings of 3, 5, 6, 7, 9, and 10.
33 Position controld |0-200000] -0 * The parameter sets judgment level upon switching between the 1st and
switching level [ 50] * the 2nd gains, when Pr31 is enabled at settings of 3, 5, 6, 9, and 10.
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[Connections and Settings in Position Control Mode]

Default setting is shown by [ ]

Parameter(] Setting ]

No. Parameter Name range Unit Function/Description
34 Position controld |0-200000 -0 » The parameter sets width of hysteresis to be provided above and under
switchingO [ 33] * the judgment level set with Pr33 mentioned above.O
hysteresis * The following figure shows definitions of the above-mentioned Pr32 (de-
lay), Pr33 (level) and Pr34 (hysteresis).
/_./\ A 4
Pr33 — .
: \f\“ Pr34
0 : :
1stGain _:2nd Gain: . 1st
- 5
<Caution>0 132 22
Settings of Pr33 (level) and Pr34 (hysteresis) are enabled as an absolute | & %
value (positive/negative). gé
35 Position gainO 0 —100000)(Setting +1)[D« The parameter sets stepped switching time only for position loop gain %’§
switching time [ 20] *| x 166us upon switching gains when the 2nd gain switching function has been en- g_%_
D =
abled.

(Example) 166 $S0us Kpl(Pr10)<Kp2(Pr18)
6

Kp2(Pr10) —»

Pr3s= [0

[0] Thick solid line

....... —
........

Thin solid line

Kpl(Pri8) —>

IstGain |, 2nd Gain | Ast Gain

< ld

* Switching time should be provided only when a small position loop gain
is switched to a large position loop gain (Kpl = Kp2). (This is to allevi-
ate impact on the machine due to rapid change of gain.)O

* You should set a value smaller than a difference of Kp2 and Kp1.

Parameters for Position Control

Default setting is shown by [ ]

Parilrg.eter] Parameter Name SrgtgbnegE Function/Description
40 Command pulsel 1-4 » The parameter sets a multiply when “ 2-phase pulse input” has been selected as a
multiplier set up command pulse form with Pr42 (command pulse input mode setting).
Setting valuell Multiply when 2-phase pulse is input
10 x 10
20 x 20
3or|[ 4] X 4
41 Command pulsed | 0-3 | ¢ Each of logics of 2 pulse command input (PULS, SIGN) systems can be individually
logic inversion set inside the driver.
Setting valuelll “ PULS” Signal LogicO “ SIGN” Signal Logic
[0] O Non-invertingd Non-inverting™
10 Inverting Non-inverting[d
20 Non-inverting[ Invertingd
3 Inverting Inverting

Note) Standard default setting in[ ] under "Setting range" and marked with * is automatically set during the
real time auto gain tuning. To manually change the value, first disable the auto gain tuning feature be
seeing page 196 "Disabling of auto tuning function" in Adjustments, and then enter the desired value.
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Parameter Setting

Default setting is shown by [

logic inversion

Parilrg.eter] Parameter Name Srgtr}:gné;D Function/Description
42 Command pulsel 0-3 * The parameter sets an input form of a command pulse to be given from the host
input mode device to the driver. Three types of forms listed in the following table can be set.
Make selection in accordance with specifications gf the host device.
O Command _ 0 = =
Settmqj/alue pulse form] Signal Name[J CCW Command CW Command
O | ot tot
O 90° phase differencel]l . Phaw ﬂ—:,_\—
Oor20 | Two-phase pulsel Z:JC!;_I\SIE Phaﬂ,i_iii_\_ _—,_:|_I_\_
. (Phase A + Phase B)lJ 0 Phase Btzd\;;nces 90°[ tIth::se B delays 90°0]
g o 1] ahead of phase A. from phase A
0 . O
. CW pulse train0 PULSD bl
[ 1] O +0 2 2
O CCW pulse train[] SlGDND 0
H H
g Pulse train0 .
3 +0 PULSO 5 :
symbols SIGN H,—
|
Allowed maximum input frequency and required minimum time width of command pulse input signal
Input I/F ofO Allowed maximum[J Required minimum time width [us]
PULS/SIGN signals input frequencyd| t10 | 20 | t30 t40 | t50 | t60
o - M ! ! 5 0 0
Line driver interfaced 500kppsO 2[| 10 1 10 10 14
[ ] LT LT [ LT LT
Open collector interface 200kpps !%] 25 25 25 25 25
Pulse rise/fall time of command pulse input signal should be set to no more than 0.1us.
43 Command pulsel 0-1 * The parameter selects enable/disable of command pulse inhibit input INH: CN X5
inhibit inputO 33-pin).
invalidation Setting valuell INH Input0
o0 Enable[
[ 1] Disable
With INH input, connection with COM- will be open, and command pulse input will
be inhibited. If you do not use INH input, set 1 to Pr43. You no longer need to
connect INH (CN 1/F 33-pin) and COM- (41-pin) external to the driver.
44 Output pulses per[]1— 1638401 The parameter sets number of pulses per one revolution of encoder pulse to be out-
single turn [ 2500] | put to the host device. The pulse will be set in dividing.O
You should directly set in this parameter the number of pulses per revolution needed
for your device/system in terms of [ Pulse/rev] .
45 Pulse output 0-1 In a relationship of phases of output pulse from the rotary encoder, Phase B pulse is

behind pulse A when the motor rotates in CW direction. (Phase B pulse advances
ahead of phase A pulse, when the motor rotates in CCW direction.)

Inversion of logic of phase B pulse with this parameter could invert a phase
relation of phase B pulse to phase A pulse.
0 O IWhen Motor is Rotatingl] IWhen Motor is Rotatingll
. O in CCW direction in CW direction
Setting valuelh 0
g A pulse(OCA)I
LE R e T i i
o Non-inverting|]
poPRROSE T |
Inverting
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[Connections and Settings in Position Control Mode]

Default setting is shown by [

Parilrg.eter] Parameter Name Srgtrfbné.;E Function/Description
460 | O Related to command pulse multiply division function (Pr46 to 4B)
O 1st numerator of 0| 1 — 1000001 Command pulse multiply division (electronic gear) function
0 |commandO [ 10000]|dPurpose of Usell
0 pulse ratioO 0 1) To arbitrarily set rotation/movement of the motor per unit input command pulse.[]
470 | 2nd numerator ofll 1 — 10000 2) In the case predetermined motor speed cannot be achieved because of limited
0 commandm [ 10000]|0 pulse oscillation capacity (highest possible output frequency) of the host device,
0 pulse ratiol 0 multiply function should be used to increase seeming command pulse frequency.O
280 | 3rd numerator of 0l 1 — 10000t ° Block Diagram of Multiply Division Unit:
. commanFiD [ 1000070 Command0 | *1{The st Numerator (Pr46) Scale Factor (Pr4A) | | Internaldl
] pulse ratio O Puise | +; [The 2nd Numerator (Prd7) X2 Command To Deviation [J
490 | 4th numerator of O] 1 — 10000(] f *2: The 3rd Numerator (Pr48) F - Counter
O |commandDO [ 10000] |0 +2{The 4th Numerator (Pr49) ; Feedback O
] pulse ratiod O Denominator (Pr4B) Pulse O 10000P/rev O
4A0 | Multiplier ofd 0-170 (Resolution) - or 27Pirev
0O numerator ofl] [ 0] O] *An upper limit of computed value of a numerator will be 2621440. Note that even
0 command pulsel 0 when you set a value higher than this, it will become invalid and 2621440 will be a
0 ratiol] 0 numerator.[]
1B Denominator of 11— 10000t *1: Select the 1st or 2nq numerator by means of command multiply division switch-
command pulseld | [ 10000] ing (DIV:CN X5 28-pin).

ratio

DIV Off0]
DIV ONO

*2: 3rd and 4th numerators are used for special specifications such as full-closed
specification. For further information, refer to “ Full-Closed Control” volume or
page 156.0

<Examples of Setting>0

* It is basic to have a relation “ a motor rotates once with command input (f) for reso-

lution of an encoder” when the multiply division ratio is 1.0

Therefore, to rotate the motor once as an example of the case in which the encoder
has resolution of 10000P/r, f=5000Pulse at multiply of 2 and f=40000Pulse at 1/4
division should be input.O]

* Pr46, Pr4A and Pr4B should be set so that internal command after multiply division

will be equal to resolution of the encoder (i.e., 10000 or 217).

Select the first numerator (Pr46).0
Select the second numerator (Pr47).

E = fy Pr4é x 2 PrdA
Pr4aB O

F: Number of internal command pulses for one revolution of the motor(]

f: Number of command pulses for one revolution of the motor

= 10000 or 227[J

]

o
o
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Resolution of Encoder(ll 217 (131072) 10000 (2500P/r x 4)
Example 1: O

When command input (f) | Pra6 [1]x 2 " Pr46 x 2 Preall
is set to 5000 per Pr4B Pr4B
revolution of the motor] [

Example 2: O

When command input (f) Prae [1]x 2 7A Pr46 x 2 Pl
is set to 40000 per Pr4B Pr4B
revolution of the motor]

Note) Standard default setting in[ ] under "Setting range" and marked with * is automatically set during the
real time auto gain tuning. To manually change the value, first disable the auto gain tuning feature be
seeing page 196 "Disabling of auto tuning function" in Adjustments, and then enter the desired value.
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Parameter Setting

Default setting is shown by [ ]

Parameter(] Setting[] . L
No. Parameter Name range Function/Description
4C Smoothing filterO 0-7 | A smoothing filter is a primary delay filter inserted after command multiply division
O unit of command pulse input unit.
Purpose of Smoothing Filter:O
* Basically, it is to alleviate stepped movement of the motor when a command
pulse is rough.O
« Following are the specific examples in which a command pulse becomes rough:[J
1) When a multiply ratio is set for command multiply division (10 times or higher)O
2) When command pulse frequency is low in some cases
« Atime constant of the smoothing filter should be set in 8 steps with Pr4C.
Setting valuell Time constant[
o0 No filter function
[1] O Small time constant]
0 n
7 Great time constant
4D Counter cleard 0-1 The parameter sets clear conditions of counter clear input signal for clearing the de-
input viation counter (CL: CNX5 30-pin).
Setting valuel]] Clear Conditions 0
[ 0] O Clear at level (*1).0
1 Clear at edge (falling edge).
*1: Minimum time width of CL signal
CL (30-pin I—I
(30-pin) © ' 100us or longer
4—
4E FIR filter 1 set up 0 — 310| « The parameter selects a FIR filter to be applied to a command pulse.O
[ O] « This is enabled only when command mode is HP and LP.O0
« It will be a moving average filter for (setting +1) times.O
« Note that any change to this parameter will become valid only after you reset the
power source.
4F FIR filter 2 set up 0 —310] « Select the FIR filter for speed feedforward.O

[0l

« The parameter selects a FIR filter to be applied to the speed feed forward filter.O]

« This is enabled only when Control mode is HP.O

« The filter is a moving average filter (the number of averaging: Set value + 1).0
 Note that a change of this parameter becomes valid after the power supply is reset.

Parameters for Speed Control

Default setting is shown by [ ]

Parameter

1

Setting O

No. Parameter Name range Unit Function/Description
57 JOG speed set up | 0—500 r/min The parameter directly sets JOG speed in JOG run in Omotor trial rum
[ 300] mode( in terms of [ r/min] .

For details on J OG function, refer to OTrial Run (J OG)O of Preparations vdl
ume on page 68.
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[Connections and Settings in Position Control Mode]

Parameters for Torque Control

Default setting is shown by [ ]

O

Parameter[] Setting . . L
No. Parameter Name range Unit Function/Description
5E Torque limitO 0-500 % * This function limits maximum torque of the motor through setting of

parameters within the driver.]

* In normal specifications, torque about 3 times higher than the rated is al-
lowed for an instant. This parameter limits the maximum torque, how-
ever, if the triple torque may cause a trouble in the strength of motor
load (machine).

« Setting should be given as a % 305‘2&4;‘;5
value to rated torque.O

¢ The right figure shows a case
in which the maximum torque
is limited to 150%.0

¢ Pr5E limits maximum torque in
both CW and CCW directions
simultaneously.

When Pr5E=150 2001

1004
(Rated)

4+ 4 Speed
1100 (Rated) (Max.)

r200

300

<Caution>0

You cannot set this parameter to a value above a factory setting of the
system parameter (i.e., a factory set parameter that cannot be changed
through of PANATERMe and panel manipulation) “ Maximum Output
Torque Setting” . A factory setting may vary depending on a combination
of an driver and motor. For further information, refer to “ Pr5E Setting of
Torque Limit” of Preparations volume on page 55.

Parameters for various sequences

Default setting is shown by [ ]

Parﬁrg.eter] Parameter Name Srgtr;[bngE Unit Function/Description
60 In-position range | 0—3276700] Pluse |+ The parameter sets timing to output a positioning completion signal
[ 131] (COIN: CN X5 39-pin) when movement of the motor (work) is complete

after input of a command pulse ends.]
» A positioning completion signal (COIN) is output when the number of
pulses of the deviation counter is within = (setting).

« A basic unit of deviation pulse is “ resolution” of an encoder you wil
use. Thus, be careful because it varies depending on an encoder, as
shown below:(J
1) 17-bit encoder: 217 = 1310720
2) Encoder of 2500 P/rev: 4 x 2500 = 100000

<Cautions> [0 -

3 ) Deviation
1.Setting Pr60 too small might ex-  pyise
tend time till COIN signal is out-
put or cause chattering upon
output.[] |
2.Setting of “ Positioning Comple-

tion Range” will have no effect com  LON_ preo

on final positioning precision.

Pr60
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Parameter Setting

Default setting is shown by [

Parameter
No.

H Parameter Name

Setting[]
range

Unit

Function/Description

61

Zero speed

0200001
[ 50]

I

r/min

» The parameter directly sets timing to an output zero speed detection out-
put signal (ZSP: CN X5 12-pin) in terms of [ r/min] .0

» A zero speed detection signal (ZSP) is output when motor speed falls
below the speed set with this parameter Pr61.

e Setting of Pr6l acts on both
CW and CCW directions, ir-
respective of rotating direction
of the motor.OJ

 There is hysteresis of 10rpm.O
The parameter should be set to
10 or greater.

Prél
-—

63

Position errord
set up

1 - 32767]]
[ 25000]

I

The parameter sets a detection level of “ protection against excessive
positional deviation” function when it is determined that positional devia-
tion is excessive, by using the number of residual pulses.

« Calculate a setting value following the expression shown below:

Positional deviation excess determination level [ PULSE] [
256

Setting value =

<Note>[]

Note that setting this Pr63 too small, in particular, when positional gain
is set low might activate protection against excessive positional devia-
tion even though there was no abnormality.

64

Position errord
invalidation

This parameter disables “ protection against excessive positional deviation” .

Setting valuelll  Protection against excessive positional deviation
[0] O EnabledO
ad Disabled. Operation will continue without determining ab-
ad normality, even though positional deviation pulses exceed
the judgment level set with Pr63.0
If you make a mistake in phase sequence or wiring of the
encoder, runaway may occur. You should install a safe-
guard against runaway in the device.

1

65

Undervoltage O
error responsel]
at main power-off

The parameter sets whether to enable the “ protection against main power
source under-voltage” function when you shut down the main power of
main and control power supplies.

Setting valuelll Main Power Source Under-voltage Protection Action
In this case, if you shut off the main power during Servo
ON, it will be SERVO-OFF without a trip. Then, when the
main power supply turns ON again, it will be recovered to
Servo ON.[I

Shutting off main power during Servo ON will activate ab-
normal main power supply under-voltage (alarm code
No0.13) and cause a trip.

d
d
oo

o a

.—.
=

Refer to the timing chart “ At Power ON” of Preparations volume on page 40.

66

Dynamic brekel
inhibition atd
overtravel limit

The parameter sets driving conditions at decelerated operation after over-
travel input inhibit (CCWL: connector CN X5 9-pin or CWL: connector CN
X5 8-pin) has been activated and enabled.

Setting valuell] Driving Conditions from Deceleration to Stop

% The motor decelerates and stops as the dynamic brake (DB) is
(0] O o . :

o operated. The motor will be in free condition after it stops.[

1"' Free running, the motor decelerates and stops. The motor

will be in free condition after it stops.
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[Connections and Settings in Position Control Mode]

Default setting is shown by [

Parﬁlrg.eter] Parameter Name S;gtr;[bngt Unit Function/Description
67 Error responsel] 0-7 - The parameter sets:[]
at main power-off (1) Driving conditions during deceleration and after stopping; and O
(2) Processing to clear content of the deviation counterd
after the main power source is shut off.
Setting D Driving Conditions[ Content of Deviation[]
value |During Deceleration] After Stopped Counterd
[0] O DBO DBO Clear
10 Free RunJ DBO ClearO
20 DBO FreeO Cleard
30 Free Run Free[ ClearO
40 DBO DB RetentionO
50 Free RunO DBO Retention
60 DBO Free[ Retentiond
7 Free Run Free Retention
DB: Activation of dynamic brake
68 Error responsel] 0-3 -0 The parameter sets driving conditions during deceleration or following
action stop, after any of protective functions of the driver has been activated and
alarm has been generated.
Setting O Driving Conditions Content of Deviation[]
value |During Deceleration] After StoppedO Counterd
[0] O DBO DBO Clear
10 Free RunlJ DBO Clear
20 DBO FreeO Cleard
30 Free Run Free Clear
(DB: AEtivation of dynamic brake)O
See also “ When Abnormality (Alarm) Occurs (Serve ON Command State)”
of the timing chart, Preparations volume on page 41.
69 Sequence at[] 0-70 -0 » The parameter sets:[]
Servo-OFF [ 0] 1) Driving conditions during deceleration or after stop
2) Processing to clear the deviation counter(]
following Servo off (SRV-ON signal: CN X5 29-pin turns On t Off).O
* A relationship between setting of Pr69 and driving conditions/deviation
counter processing conditions is similar to that of Pr67 (Sequence at
Main Power Off).O
*» See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 42.
6A Mechanical O 0-1000 2ms The parameter sets time till non-energization of motor (servo free) after

brake delay at0]
motor standstill

[ 0]

the brake release signal (BRK-OFF) turns off (brake retained), at Serve
Off while the motor stops.

e In order to prevent minor SRV-ON ON OFF
movement/drop of the motor i
. BRK-OFF | -
(work) due to operation de- Release |, Retention
i : >
lay time of the brake (tb):0 Actual Brake : m————
| Setting of PréA = th.[] _Release :___ | Retention

» See “ Serve On/Off Operation Motor Energized ! —
» Energization, | bl
When the Motor Stops” of energization

| PréA |
-«

the timing chart on page 42.

See also “ Serve On/Off Operation When the Motor Stops” of the timing

chart of Preparations volume on page 43.
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Parameter Setting

Default setting is shown by [

Parameter
No.

1

Parameter Name

Setting[]
range

Unit

Function/Description

6B

Mechanical O
brake delay at0d
motor in motion

0 — 100}
[ 0]

2ms

Unlike Pr6A, the parameter sets time till brake release signal (BRK-OFF)
turns off (brake retained) after motor non-energization (servo-free), at Ser-
vo off while the motor is rotating.

« This should be set to prevent de-  SRV-ON

terioration of the brake due to
revolutions of the motor.O

« At Servo off while the motor is ro-
tating, time tb in the right figure
will be either set time of Pré6B or
time till the motor rotational
speed falls below approximately
30r/min, whichever is smaller.O

* See “ Serve On/Off Operation When the Motor is
Rotating” of the timing chart of on page 43.

ON

BRK-OFF
Release I Retention

tb

Motor Energized ———
Energization Non-0J
——— energization

Motor Speed_\j "

?

OFF

See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 42.

6C

Externall
regenerativel
resister set up

This parameter is set depending on whether to use regeneration resis-
tance built in the driver, or to provide a regeneration resistance in the ex-
ternal (connect between RB1 and RB2 of connector CN X 2 in types A to
D, and between terminal blocks P and B2 in types E - G).

Settingd | Regeneration Protection against Regenerationd
valuell |Resistance to Usell Resistance Overload
O 0 According to built-in resistance, (about
[ 0] O | Built-in resistancel] 1% duty) protection against regenera-
tion resistance overload works.
This is activated with operating limits of
the external resistance at 10% duty.(
This is activated with operating limits of
the external resistance at 100% duty.
Regeneration resistance does not
work, and a built-in condenser accom-
modates all regenerated power.

] 1
=) T

External resistance

T

[ ]
|- |-

Built-in reDsistance[

ul O
3 External resistance

<Request>[

When you use an external regeneration, you must install external safe-
guards such as a temperature fuse, etc.O

Otherwise, as protection of regeneration resistance would be lost, causing
abnormal heat generation and burnout.(]

<Caution>[

Be careful not to touch an external regeneration resistance.[]

While you are using an external resistance, it may become hot and scald
you. For type A, only external regeneration resistance is used.

]

6D

Main power-off[]
detection time

0—-32767]

1

[ 35]

2ms

The parameter sets time to detect shut-off when shut-off of main power

supply continues.
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Speed control block diagram

* Control mode set-up: when Pr02 is [1]*
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* For the block diagram showing "Control mode set-up parameter Pr02
ness equipment), see page 302 "Appendix".
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Connections and Settings in

Speed Control Mode
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CN X5 Connector

Interface Circuit

(Input Circuit )

SI Connecting to |
. . 12 24V 7lCOM+4 70

sequence input signals -

T | Sgroonor |

» Connect to a contact of switch and relay, or a transistor Relay | |
of an open collector output.
« Use a switch or relay for micro current so that insufficient oy ; lg)h',; o0

contact_ can be avoided. I ! Sevo.ON 0’@ |
* Lower limit of the power supply (12 to 24V) should not be j 10‘“‘*’ input

less than 11.4V in order to secure the appropriate level | -—— —-—-—-—-—-

of primary current of the photo coupler.

AI Analogue Command Input

* There are three analogue command inputs of SPR/RTQR
(14 pins), CCWTL (16 pins) and CWTL (18 pins).

* The maximum permissible input voltage is +10V. For the
input impedance of these inputs, see the right figure.

« If you make a simplified circuit comprising a variable re-
sistor (VR) and resistor (R), refer to the right figure.
When the variable range of each input is -10V to + 10V,
the VR should be a B type resistor of 2kQ (min.1/2W).
The R should be 200Q (min.1/2W).

» The A/D converters for these inputs should have the fol-
lowing resolution.

1) ADC1 (SPR and TRQR) : 16 bits (including one bit for sign)
2) ADC2 (CCWTL and CWTL) : 10 bits (including one bit for sign)
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[Connections and Settings in Speed Control Mode]

(Output Circuit

Sequence output circuit

» This comprises a Darlington driver with an open collector.
This is connected to a relay or photo coupler.

* There exists a collector-to-emitter voltage Vce(SAT) of
approx. 1V at transistor ON, because of Darlington con-
nection of the out put transistor. Note that normal TTLIC
can't be directly connected since this does not meet VIL
requirement.

* This circuit has an independent emitter connection, or an
emitter connection that is commonly used as the minus
(=) terminal (COM-) of the control power.

« Calculate the value of R using the formula below so as the
primary current of the photo coupler become approx. 10mA.

Install as per the fig. Shows O
without falil

Mso1]

JALM+ [ =
Tor other signal

|
ALM-0 t |
Hﬁm |
Vbc ! i
|

|

- 12-24Vv

IS0z

<
|

1ZSP, TLC
T

. Ty
41 JCOM-O {:’,‘f

/ Maximum r-ati_ng:-BO_V, 50mA
Vbc — 2.5 ]
Ry VoLV =250

For the recommended primary current value, check the data sheet on the equipment and photo-

coupler used.

Line Driver (Differential Output) Output

* Provides differential outputs of encoder signals (A, B and
Z phases) that come from the scalar.
» Receive these signals with a line receivers. In this case,

install a resistor of approx. 3302 between the inputs.
» These outputs are non-insulated signals.

@Eshows a pair of twisted wires.

| TAM26LS31 0 |

AM26LS32 O
| or equivalent
21

or equivalent

< Sl [
.l |

<1< ] ' % l—B — i
T By
| |

GND 251 !

Conn:;::-t the signal 0 L. J

grounds between the controller and driver.

Open Collector Output

 Outputs Z-phase signals among those from the encoder.
The outputs are non-insulated.

* Receive these signal with high-speed photo coupler at
controller side, since these Z-phase signal width is nor-
mally narrow.

J@[shows a pair of twisted wires.

Maximum rating: O
i 30V, 50mADl

High-speed O
photo coupler
(Equivalent to Toshiba TLP554)

Analogue Monitor Output

* This output is the speed monitor signal (SP) or torque moni-
tor signal (IM).

 The signal range is approx. 0 to = 9V.

» The output impedance is 1kQ. Pay attention to the input
impedance of your measuring instruments and external
circuits connected.

<Resolution>
1) Speed monitor signal (SP): 8r/min./LSB calculated from
6V/3000r/min (PrQ7 = 3)

[T 1
-----_ 43;SP 1kQ[ <I |
hd —
IMeasuring O '
'instrument |1 | |
:or external ' |
jcircuit 42| m 1kQO <| !
| | —
T wlew |
I |

2) Torque monitor signal (IM): 0.4%/LSB calculated from 3V/rated value (100%)
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CN X5 Connector

Input signal (common) assignment to CN X5 connector pins

(Input Signals (Common) and their Functions)

Signal Pin No. Symbol Function I/F circuit
Control signal O 70 COM +0 | «[XConnect to (+) of an external power supply (12VDC to -0
power (+)0 O O 24vDC).0 O
O O O [Wse source voltage of 12V+10% — 24V+10%.0 O
Control signal O 410 COM -0 | «[XConnect to (-) of an external power supply (12VDC to O
power (-) O O O 24vDC).0 O
O O O *00The required capacity depends on the /O circuit O
O O d configuration. 0.5A or larger is recommended.O d
Servo-ONO 290 SRV-ONO | «(When this signal is connected to COM-, the dynamic brake [SI
O O O will be released and the driver is enabled. (Servo-ON).O page 108
O <Notes>[] g
O 1. This signal becomes effective about two seconds after power on (see the Timing Chart).O] O
O 2. Don't use this Servo-ON or Servo-OFF signal to turn on or off the motor. See page 0
O 46 "Dynamic Brake" in Preparations.d O
O *[Allow at least 50ms delay after the driver is enabled before any command input is O
0 entered.Od 0
0 «[By opening the connection to COM- , the driver will be disabled(Servo-OFF) and 0
0 the current flow to the motor will be inhibited. O 0
0 [Operation of the dynamic brake and clearing action of the position error counter can O
0 be selected using Pr69 (Sequence under Servo-OFF). 0
Control mode O 320 C-MODEO | «fWhen Pr02 (Control Mode Selection) = 3, 4 or 5, the control
switchingO O g mode is selected per the table below.O page 108
b Connection with COM- U
O Pro2 value open (1st) closed (2nd) o
O 30 Position control mode Speed control model o
O 40 Position control mode Torque control model] U
b 5 Speed control mode Torque control mode o
a [l [ 0 0
CW overtravel O 80 cwLd «[If COM- is opened when the movable part of the machine
inhibitd O O has moved to CW exceeding the limit, the motor does not |page 108
O O | generate torque.O O
CCW overtravel O 90 CCWLO | «f COM- is opened when the movable part of the machine [SIP
inhibit O O O has moved CCW exceeding the limit, the motor does not |page 108
O O | generate torque.l O
O O ad «[If you set 1 to Pr04 (Overtravel input inhibited invalid), CWL/CCWL d
O O O input will be disabled. A factory setting is Disable (1).0 O
O O O *[With Pr66 (DB deactivate when driving is inhibited), you can O
O O ad activate dynamic brake when CWL/CCWL input is enabled. O
O O O According to a factory setting, dynamic brake operates O
O O O (Pr66 is setto 0). O O
Counter clear 30 CL The function differs depending on the control mode.

Position controlJ| « Clears the position error counter. [ page 108
d Connect to COM- to clear the counter.[] .
d » Use Pr4D to select the clear mode.[]
. H Pr4D valuel Meaning
5 5 O(Factory-setting)[l LEVELDO
5 5 1 EDGE
ad O
Speed controld | « With speed setting of the 2nd selection input, you can set 4 [
d speeds in combination with INH.O
ad « For details, see Pr05 (Speed Set-Up Switching) description.[]
Torque control * Invalid
[ [




[Connections and Settings in Speed Control Mode]

Signal Pin No. Symbol Function I/F circuit
Command pulse O 330 INHO The function differs depending on the control mode.O [SI
input inhibitd Position controld| « Enter command pulse input inhibit.O0 page 108
- g * You can disable this input with Pr43 O -

B g (disable command pulse input inhibit).O E
0 0 0 Pr43 value Meaning 0
0 O U [1(Factory-setting)[TThe INH signal (input) is disabled.] O
0 0 0 0 OWith COM- closed, the pulse 0
0 U g command signal (PULSE SIGN) is 0
O O enabled.O
O 0 0 OWith COM- open, the pulse o
g 0 0 command signal (PULSE SIGN) is g
O 0 0 inhibited. g
B Speed controld | « With speed setting of the 1st selection input, you can set 4 [ g
0 ad speeds in combination with CL input.O 0
O « For details, see Pr05 (Speed Set-Up Switching) description.[]
- Torque control * Invalid -
a | ] ] 0
Speed z ero clampQO 260 | ZEROSPD[ « With COM- open, the speed command is considered zero.[]
O O O * This input can be made disabled using Pr06.0 page 108
O O O » With factory setting, disconnecting this pin from COM- sets O
O O O the speed to zero. O a0
- D . D Pro6 valueO Meaning .
E E E EO (Factory-setting)[ZEROSPD is disabled.O E
1 ZEROSPD is enabled.
O 0 O ki O
Gain switching 270 GAINO | « This is setting of Pr30 (2nd gain setting) and has the
O O O following 2 types of functions:O page 108
O - = B O
O Pr30 value Connection O Function O
0 to COM-[0 0
0 oQ Open 0O | Speed loop: Pl (Proportional / Integral) action] 0
0 (Factory-setting) [ Closel | Speed loop: P (Proportional) actiond 0
0 O Open 0 |« 1st gain selected (Pr10, 11, 12, 13 and 14)0O 0
0 1 Close « 2nd gain selected (Pri18, 19, 1A, 1B, 1C) 0
0 _ _ To uSe the second gain, set Pr31to “ 2" . 0
O O O * No.2 Gain change Funcutions, see page 202 "Adjustments ".[J O
Alarm clear 31 A-CLRO | « If the COM- connection is kept closed for more than 120 [SI
O ms, the alarm status will be cleared.O page 108
e For details about not cleared alarm, see page 216
"Protective Functions".
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CN X5 Connector

Input signal assignment to CN X5 connector pins - designation(logic)

(Input Signals (Speed Control) and their Functions |

Signal Pin No. Symbol Function I/F circuit
Speed (torque) O 140 | SPR/TRQRL < At speed control >0 (Al
commandO O O «[This becomes speed command input (analogue) 0~+10VO | page 108I
0 (15)0 (GND)O | *Ovou can set-up the relationship between the command 0
O O O voltage level and the motor speed, with Pr50 (Speed O
O O O Command Input Gain) .00 O
O O O *[Wse Pr51 to inverse the polarity of the command input.[] 0O
ad ad O < At torque control >* [0 0O
O O O «[This becomes torque command input (analogue) 0~+10V0O O
d0 O O *[You can set-up the relationship between the command O
O O O voltage level and the motor torque, with Pr5C (Torque O
O O O Command Input Gain) .00 O
O O O *[Wse Pr5D to inverse the polarity of input signals.O] O
O O O *[Use Pr56 (4th Speed Set-up) to adjust the speed limit in O
ad ad a0 torque control.O] 0
0 o 0 < Note >0 0
O O H] SPR/TRQR are invalid in position control mode.[ O
CCW torque limitO 160 | CCWTL/O | <At speed and position control >0 [AID
g O TRQR* O | *0You can limit the motor torque in the CCW direction by |page 108
ad O O entering positive voltage (0 to +10V) to CCWTL.O
o 17O (GND)O | *OYou can limit the motor torque in the CW direction by
d O O entering negative voltage (-10 to 0V) to CWTL.O
O O O e The torque limit value is proportional to the voltage with a
O O O factor of 100%/3V.0
ad O O *[CCWTL and CWTL are valid when Pr03 (Torque Limit Input
ad O O Inhibit) = 0. They are invalid when Pr03 = 1.0
CW torque limit 180 CWTLO | <Attorque control >*0

0 O «[Both of CCWTL and CWTL are invalid.O
17) (GND) +[Wse the 4th speed set-up(Pr56) to limit the speed.
Battery + 0 440 BATT +0 | «[Connect a backup battery for absolute encoder (pole- -0
d d O sensitive ! ).0 O
Battery —[J 45 BATT -0 | «0f the battery is connected directly to the driver, it is not
necessary to connect a battery to this terminal.

* When the torque control mode is selected at the velocity/torque switching mode (Pr02 = 5), the
No0.16 pin (CCWTL/TRQR) becomes the torque command input (analogue). You can set-up the
relationship between the command voltage level and the motor torque with Pr5C (Torque Com-
mand Input Gain).

Output signal assignment to CN X5 connector pins - designation(logic)

(Output Signals (Common) and their Functions )

112

Signal Pin No. Symbol Function I/F circuit
Servo alarm outputO 370 ALM +0 | «[This output(transistor) turns OFF, when the driver detects | [SO10
ad 360 ALM -0 and error(trip).0 page 109]
Servo-ready output] 350 S-RDY +0| «OThis output(transistor) turns ON, when the main power is | [SO10
ad 340 S-RDY -0 | on(for both the driver and the motor) and no alarm is active.0]  |page 109I
Mechanical brake O 110 | BRK-OFF +[J «[This is used to release the electromagnetic brake of the motor.0| [SO1|0
release output 10 BRK-OFF - | «[Turn the output transistor ON when releasing brake.O page 109

«[Refer to “ Timing Chart” on page 40, on Preparations.[]
[This output(transistor) turns ON , when the brake is re-
leased. O

*[See page 40 "Timing Chart".




[Connections and Settings in Speed Control Mode]

Signal Pin No. Symbol Function I/F circuit
Zero speed O 1200 ZSPO [Bignal which is selected at PrOA (ZSP Output Selection) will SO2
detectionO O | be turned on.O page 109
O PrOA value Function O
O oQ Output(transistor) turns ON during the In-torque limiting.O O
O 10 Output(transistor) turns ON when the motor speed becomes O
0 (Factory-setting)[] lower than that of the preset speed with Pr61(Zero speed).00 0
O 2*0 Output(transistor) turns ON when either one of over- O
O O regeneration, overload or battery warning is activated.OJ O
O 3*0 Output(transistor) turns ON when the over-regeneration (more O
O O than 85% of permissible power of the internal regenerative O
O O discharge resistor) warning is activated.] O
O 4*0 Output(transistor) turns ON when the overload (the effective torque is O
O O more than 85% of the overload trip level) warning is activated.O) O
O 5* Output(transistor) turns ON when the battery (the voltage of the O
O backup battery becomes lower than approx. 3.2V at the O
O encoder side) warning is activated. O
o * When the setting is a value between 2 and 5, the output transistor will be turned on O 0
0 for at least 1 second upon detecting an alarm condition. 0
Torque in-limit0 4000 TLCO [Bignal which is selected by Pr09 (TLC Output Selection) will SO2
O O O be turned ON. Factory-setting: 00 page 109 -‘é’ g
0 O O [$ee the above ZSP signal for the set-up of Pr09 and functions.O O 2 §
In-position/O 390 COIN + 0 | * Function changes at control mode. [ SO1 é’i
At-speed(] 380 COIN-O | O page 109] [l
o Position0] «[Ih-position outputd O i%j
U 0 *[Dutput(transistor) turns ON when the position error is below O T2
O 0 the preset value by Pr60 (In-Position Range).(] O
O Speed and O *[At-speed output O
O torque «[Output(transistor) turns ON when the motor speed reaches O
O the preset value by Pr62 (At-Speed ). O
a ] ;] =) 0
A-phase outputl] 210 OA +0 | *[Provides differential outputs of the encoder signals (A, B PO1
0 220 OA -0 and Z phases) that come from the driver (equivalent to |page 109
B-phase output 480 OB +0 RS422 signals).O 0
O 490 OB -0 | *Orhe logical relation between A and B phases can be O
Z-phase outputld 230 0z +0 selected by Pr45 (Output Pulse Logic Inversion).O O
] 240 0z -0 | Mot insulated 0
Z-phase outputld 190 cz O *[Z-phase signal output in an open collector (not insulated)[ PO2
0 O O *[Not insulated page 109
Velocity monitor [ 430 SPO «[Dutputs the motor speed, or voltage in proportion to the Neln
outputO O O commanded speed with polarity.[] page 109
o 17O (GND)O + 1 CCW rotationd 0
O O 0 —: CW rotationd 0
O O O *[Use Pr07 (Speed Monitor Selection) to switch between O
O O O actual and commanded speed, and to define the relation O
0 0 0 between speed and output voltage.O O
Torque monitor O 420 MO «[Outputs the output torque, or voltage in proportion to the AO[
output O O position error with polarity.[] page 109
a7 (GND) + : Fgenerating CCW-torque[d
—: Fgenerating CW-torquel
*[Use Pr08 (Torque Monitor Selection) to switch between
torque and positional error, and to define the relation
between torque/positional error and output voltage.
(Output Signals (Others) and their Functions |
Signal Pin No. Symbol Function I/F circuit
Signal groundO 13,150/  GNDO | e Signal ground in the driver] -0
O 17, 250 O « Internally isolated from the control power (COM -).00 O
Frame groundd 500 FGO « Internally connected to the earth terminal.l] -0
(Not in use) 1, 2, 200 -0 * No connections should be made. -0
46, 47
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Trial run at Speed Control Mode

1) Connect CN X5.

2) Connect the control signal (COM+/COM-) to the power supply (12 — 24 VDC) .
3) Turn the main power (driver) ON.
4) Check the defaults of the parameters.

5) Connect between SRV-ON (CN X5 pin 29) and COM- (CN X5 pin 41) to make Servo-On active. The
motor will be kept excited.

6) Apply a DC voltage between the speed command input SPR (CN X5 pin 14) and GND (CN X5 pin 15).
Increase the voltage gradually from O, and make sure that the motor runs and the speed change accord-

ingly.

7) Select the Monitor Mode to monitor the motor speed.
» Make sure that the motor speed is as per the commanded speed.
* Set the command to O to see if the motor stops.

8) If the motor still runs at very low speed, even the command voltage is set to 0, use the Auxiliary Mode to
correct the voltage of command input (see page 67 "Automatic offset adjustment” in Preparations).

9) To change the speed or direction, adjust the following parameters.
Pr50 (Speed Command Input Gain) o
Pr51 (Speed Command Input Inversion) see page 118 "Parameter Setting” in Speed control mode.

(Wiring Diagram | ( Parameters |
7 PrNo. Parameter description Value
COM+ Pro2[] Control mode set-upl 10
beD o2 sRrv-ON Pro4[) Overtravel input inhibit™ 1d
12V — 24V 26|, EROSPD| ZEROSPD switch Pro6] ZEROSPD input selection 10
a Close: RunJ Pr5000 Speed command input gain[] g
COM-U | Open: Stop Pr58L] Acceleration time set-upll Setas [
Pr59(] Deceleration time set-upO required
' Pr5A | S-shaped accel/decel time set-up
14
- EISPRITROR (oo _
1ov 151 GND operationd ( Input Slgnals Status )
For multi direction Vonitorh
(CW and cCw)O No. Input signal display
operation, use alJ
bipolar power(] 00 Servo-ONO + A0
source.[] 2[] CW overtravel inhibit0] 0|0
o 30 CCW overtravel inhibitd | —0 | [
5 | Speed zero clamp -0 | Stop with + A




[Connections and Settings in Speed Control Mode]
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Real time auto gain tuning

Load inertia of the machine is estimated
at real time, and the optimum gain is set
up automatically based on the estimated
result. A load, which has a resonance, also
can be handled owing to the adaptive fil-

ter.

Position/speed|] setting

Gain autoa' Filter aut

ol
tuning /q Torquel

command

Position/speed(]

N command|
Applied]

control

filter

Operation command under

Currentl]

control

actual operation conditions L
%V’ Resonant frequency estimate
Load inertia estimate

Real time auto(]
gain tuning

Servo driver

Encoder

Application range

Under the following conditions, the real time auto gain tuning may not function properly.
In such case, use the normal mode auto gain tuning (see page 193 "Adjustments”) or manual gain tuning
(see page 197 "Adjustments").

Conditions under which the real time auto gain tuning is prevented from functioning

Load inertia

(3 times or less; or 20 times or more)O
« When the load inertia fluctuatesd

* When the load inertia is smaller/larger than the rotor inertiall

* When the machine stiffness is extremely low
* When any unsecured part resides in such as backlash, etc.O

Operation pattern

« In case of a continuous low speed operation under 100 [ r/min] .0
* In case of soft acceleration/deceleration under 2000 [ r/min] per1[ s] .O
» When acceleration/deceleration torque is smaller than unbalanced load/viscous friction torque.

How to use

[ 1] Stop the motor (Servo-OFF).

[ 2] Setup Pr21 (Real-time auto tuning set-up) to 1 — 6.
Set up value before shipment is 1.

Setting value Real-time auto tuning Changing degree of load inertia during operation | Adaptive filter
oo Not used - No[O
[1] O O Little changel ad
20 O Change slowlyd YesO
30 UsedO Change s haplyQ ad
40 O Little change g
50 O Change slowlyd NoO
60 O Change s haplyQ a
7 Not used -0 Yes

When the changing degree of the load inertia is too large, set Pr21 to 3 or 6.
When the influence of resonance is conceivable, select “ adaptive filter YES” .

[ 3] Set0 -2 to Pr22 (real-time auto tuning machine stiffness).

[ 4] Turn the servo ON to operate the machine ordinarily.

[ 5] Toincrease the response performance, gradually increase Pr22 (Machine stiffness at real-time
auto tuning). When any noise or vibration is found, decrease the Pr22 to a lower value soon.

[ 6] To store the result, write the data into the EEPROM.
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[Connections and Settings in Speed Control Mode]

Description of the adaptive filter

By setting Pr21 (Real-time auto tuning set-up) to 1 — 3 or 7, the adaptive filter is enabled.

In an actual operation state, resonance frequency is estimated based on the vibration component, which
appears in motor speed, and resonance point vibration is reduced by removing resonance component from
the torque command by the adaptive filter.

The adaptive filter may not function normally under the following conditions. In such a case, take anti-
resonance measures using the 1st notch frequency (PrlD and 1E) or second notch filter (Pr28 — 2A) in
accordance with the manual tuning procedure.

For details on the notch filter, refer to “ To Reduce the Mechanical Resonance” on page 204.

Conditions under which the adaptive filter is prevented from functioning
« When the resonance frequency is 300 [ Hz] or less[]
Resonance point | ¢ When resonance peak is low, or control gain is low; and its influence does not appear on the motor speed[]

* When plural resonance points reside in[J
Load « When a motor speed fluctuation having a high frequency component is caused due to a non-linear element such as backlash etcO
Command pattern | « When acceleration/deceleration is too sharp like 30000 [ r/min] or more per 1 [ s]

D)
Parameters, which are set up automatically ‘gg
The following parameters[] The following parameters are also set up [ gi
are tuned automatically. to the following fixed values automatically. 3z
=z
Parameter No. Name Parameter No. Name Set value | ¥l
%) w
110 1st speed loop gaind 270 Disturbance torque observer filter selection [ o0 =

120 1st speed loop integration time constant(] 300 2nd gain action set-up [ 10

130 1st speed detection filter™ 36 Speed control switching mode 0

140 1st torque filter time constant[]

190 2nd speed loop gaind

1A0 2nd speed loop integration time constant(]
1B0O 2nd speed detection filter]

1CO 2nd torque filter time constant]

200 Inertia ratio]

2F Adaptive filter frequency

Caution

[ 1] Immediately after the first turning the servo ON at start up, or when Pr22 (Machine stiffness at real-time
auto tuning) is stated up, sometimes a noise or vibration may be generated until the load inertia is deter-
mined or the adaptive filter is stabilized. But, when the machine gets stabilized soon, there is no problem.
But, when such problem as vibration or noise continues during a period of 3 reciprocal operations, etc
occurs frequently, take the following measures.

1) Write the parameter of normal operation into the EEPROM.
2) Decrease the Pr22 (Machine stiffness at real-time auto tuning).
3) Once set up Pr21 (Real-time auto tuning set-up) to 0 to disable the adaptive filter. Then, enable the
real time auto tuning again. (resetting of inertia estimate adaptive operation)
4) Set up the notch filter manually.
* When disabling he real time auto tuning, see page 196 "Disabling of auto tuning function" in Adjust
ments.

[ 2] After a noise or vibration has occurred, Pr20 (Inertia ratio) and/or Pr2F (Adaptive filter frequency) may
have been changed into an extreme value. In such a case also, take the above measures.

[ 3] IHine results of the real time auto gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) are
written into the EEPROM every 30 minutes. And auto tuning is carried out using the data as the initial value.
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Parameter Setting

Parameters for Function Selection

Default setting is shown by [

]

Pararg.eter] Parameter Name Srgtr']rbnglj Function/Description
00 Axis address 0—150| In communications with a host device such as a personal computer that uses
[ 1] RS232C/485 with multiple axes, you should identify to which axis the host accesses
and use this parameter to confirm axis address in terms of numerals.
« At power on, settings of the rotary switch ID on the front panel (0 — F) will be Panasonie =
programmed into parameters of the driver.00 ~ &&&g&
« Settings of Pr00 can be changed only by means of the rotary switch ID. @ @s@ @ ®
0 O
01 LED display at( 0-15 | Inthe initial condition after turning ON the control power, the following data displayed
power up on the 7-segment LED can be selected.
SettingH Description
o0 Positional deviationd
[ 1] O Motor revolving speedl
20 Torque output
30 Control model
| 40 I/O signal status(
\‘g [g g g g g - 50 | Error cause/record
T e Eo o Elo Elo Hlof T 60 Software versiond
S L 70 Alarm
Flashing during initialization O - -
(about 2 seconds) 80 Regenerative load ratio]
90 Overload load ratioO
Setting of Pro1 100 Inertia ratiol]
110 | Feedback pulse sumQ
120 | Command pulse sumO
130 | External scale deviation
140 External scale feedback pulse sumQO
See page 56 "Front Panel Key Operations and Display". 15 Motor auto recognition(]
T
02 Control mode 0— 14 | Select the control mode of the servo driver.
Sengg 0 Control mode O *1 A special control mode focused on the full-closed
valpe The 1st Mode The 2nd Mode* 1 specification. For details, refer to “ Full-Closed
00 | Position control O -0 Control” volume on Page 000.0
[ 1] [ISpeed control [ -0 *2 When composite mode (Pr02 = 3,4,5,9,10) is set,
20 | Torque control O - you can switch the 1st and 2nd modes with the
30 | PositionO Speed control [ control mode switch input (C-MODE).
40 | Positiond Torque control O
50 | SpeedO Torque control O C-MODE OpTl Closed m
60 | Semi-closed control [ - ' '
70 | Full-closed control O | -0 The 1st —>!<—The 2nd —>!<—The 1st
80 | Hybrid control O -0 | '
90 | SpeedOd External encoder controll] —
- 10 ms or longer 10 ms or longer
100 | SpeedO Semi-closed control(]
High-stiff equipment [ <Caution>[]
110 position control [ -0 Enter a command after 10ms or longer have passed
B Low-stiff equipment [ 5 since C-MODE was entered.J
12'_|D position control [ ;D Do not enter any command on position, speed or
1UD Low-stiff equipment [ fl] torque.
% speed control O 0
14 | Second full-closed control | —[1
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[Connections and Settings in Speed Control Mode]

Default setting is shown by [

Parilrg.eter L Parameter Name SrgtgbnegD Function/Description
03 Torque limitO 0 —10 | The parameter is used to disable analog torque limit input (CCWTL, CWTL) signals. [
selection [ 1] 0: Enabled O
1: Disabled
If you do not use torque limit functions, set“ 1” to Pr03.0
With Pr03 set to “ 0" and torque limit input (CCWTL, CWTL) open, no torque will be generated, and thus the
motor does not rotate.
04 Overtravel inputO 0-1 In the case of linear driving, in particular, to prevent mechanical damage due to
inhibit overtraveling of work, you should provide limit switches on both ends of the axis, as
shown below, whereby driving in a direction of switch action is required to be
inhibited. CW direction Work CCW direction
«— |:| —
I:':[D { | J Driver
SevoMotor T\ it Limitd
Switch Switch CoWL
owL
Settingd | CCWL/CWL[] d d O Action
valuel Inputd Inputd  |Connection with COM-P0
ad Normal condition in which the limit switch on [
O CCwL O Connected . .
0 ad (CN X5-9 pin)] . CCwW S|.de |§ nqt opgratmg.[l _
o0 Ena%leD o Open CCW direction inhibited, CW direction allowed[]
Normal condition in which the limit switch on [
. H CWLD Conn%ctedD CW side is not operating.[]
O ad (CN X5-8 pin) — —
. . Open CW direction inhibited, CCW direction allowed
- o Both CCWL and CWL inputs are ignored and they normally operate as no O
[ 1] Disable S
overtravel inhibit being set.
<Cautions>0J
1. When you set 0 to Pr04 and do not connect both CCWL and CWL inputs to COM-
(off), abnormal condition in which limits are exceeded in both CCW and CW
directions is detected, and the driver will then trip due to “ abnormal overtravel
input inhibit* .00
2. You can set whether or not to activate the dynamic brake when slowdown occurs
because CCW or CW overtravel input inhibit has been enabled. For details, refer
to descriptions on Pr66 (DB deactivation at overtravel input inhibit).
05 Internal/external O 0-2 | This is equipped with the internal speed setting capability that can easily implement

speed switching

speed control only through input of a contact.

Setting valuel]l Method of Setting Speed
[ 0] O | External speed command
10 Internal speed control mode (4 speeds)C
20 External speed control and internal speed control mode (3 speeds)

D .
* This parameter sets whether Block Diagram off]

to enable or disable internal
speed setting.O

e There are 4 types of internal
speed commands, and each
command data should be set
to Pr53 (1st speed), Pr54 (2nd
speed), Pr55 (3rd speed), and
Pr56 (4th speed).

Contact
Input

1st Speed (Pr53)
2nd Speed (Pr54)
3rd Speed (Pr55)
4th Speed (Pr56)

Command

Speed Command[]
O
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Parameter Setting

Default setting is shown by [ ]

Parameter(] Setting ]
No. Parameter Name range

050 | Internal/externald 0-2

Function/Description

e Switchi f 4 f int | d
(Continued)| speed switching witching of 4 types of intermnal spee Internal Speedr] WA | CLO
commands is executed through 2 types PP (33-pin)[30-pin) [l
of contact inputs:[] 1st Speed (Pr53)[] opend| openO

1) INH (CN X5, 33-pin): Selection and [opq Speed (Pr54)[ closel| openO
input of the 1st speed of speed setting[] |3q Speed (Pr55)[1 openl| closel

2) CL (CN X5, 30-pin): Selection and input [ 41h Speed (Pr56)| close | close
of the 2nd speed of speed setting

» Example of 4-shift run with internal speed commandO
In addition to CL/INH inputs, speed zero clamp input (ZEROSPD) and servo ON
input (SRV-ON) are needed as input to control driving/stopping of the motor.

SRV-ON Input0] _Servo-ON

ZEROSPD Inputd Stop | Driving —
INH InputO open close open close
CL Input open | open L.close ! close
©o2nd0 ;
' Speed 3rd0] E

1stO
/ Time

<Caution>[

Using the following parameters, you can individually set acceleration time,

deceleration time, and Sigmoid acceleration/deceleration time. [

In this chapter, Pr58: Setting of acceleration time[d

Pr59: Setting of deceleration timed
Pr5A: Setting of Sigmoid acceleration/deceleration time

Speed
4th0
Speed

Speed

06 ZERQOSPD inputO 0-1 | This switches enable/disable of speed zero clamp input (ZEROSPD, CN X5 26-pin).

selection Setting valuel] Functions of ZEROSPD Input (26-pin)
[0] O ZEROSPD input being ignored, it is determined that it is not speed
= zero clamp condition at all times.[
2u ZEROSPD input has been enabled. If connection with COM- is
opened, speed command will be regarded as zero.
07 Speed monitorO 0-9 | The parameter selects/sets a relationship between voltage output to the speed
(SP) selection monitor signal output (SP: CN X5 43-pin) and the actual motor speed or command
speed.
Setting valuell SP Signals[ | Relationship between Output Voltage Level and Speed
00 O 6V / 47 r/min0
10 Motor Actuall ov/188 r/m!nD
20 6V / 750 r/min0J
Speed -
[3] O 0 6V /3000 r/min0]
40 O 1.5V / 3000 r/min{J
50 E 6V / 47 r/minJ
60 6V /188 r/min0
CommandO -
70 Speed 6V / 750 r/min0
80 6V / 3000 r/min0]
9 1.5V / 3000 r/min
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[Connections and Settings in Speed Control Mode]

Default setting is shown by [

Parameter(] Setting ] . "
No. Parameter Name range Function/Description
08 Torque monitorQd 0-12 | The parameter selects/sets a relationship between voltage output to the torque
(IM) selection monitor signal output (IM: CN X5 42-pin) and generated torque of the motor or
number of deviation pulses.
Setting valuelllM Signals[JRelationship between output level and torque or number of deviation pulses
[0] O | TorqueO d 3V / rated (100%) torqueld
10 O 0 3V / 31Pulsel
20 0 3V / 125Pulsel
No. of]
30 . 0 3V / 500Pulse]
Deviation(]
40 O 3V / 2000Pulse
PulsesO
50 0 0 3V / 8000Pulsed
6 — 100 = Enabled under full-closed control (See P156 —.)0
110 - 0 3V / 200% torquel]
Torquel
12 = O 3V /400% torque
J
09 TLC outputd 0-5 | The parameter allocates functions of output in torque limits (TLC: CN X5 40-pin).
selection Setting valuell Functions RemarksO
O | Output in torque limitO [
L] P d - For functional de-
10 Output of zero-speed detection O . .
- tails of respective
Output of an alarm due to either of over- .
20 . outputs listed left,
] regeneration/overload/absolute battery [ I
- refer to "Wiring to
30 Output of over-regeneration alarmQ .
Connector CN X5
40 Output of overload alarm
on page 78.
5 Output of absolute battery alarm
0A ZSP outputd 0-5 | The parameter allocates functions of zero speed detection output (ZSP: CN X5 12-pin).
selection Setting valuel] FunctionsO Remarks(
o0 Output in torque limitO [
P g - For functional de-
[ 1] O | Output of zero-speed detection [ . .
- tails of respective
Output of an alarm due to either of over- .
20 . outputs listed left,
0 regeneration/overload/absolute battery O -
- refer to "Wiring to
30 Output of over-regeneration alarmQ .
Connector CN X5
40 Output of overload alarm
on page 78.
5 Output of absolute battery alarm
0B Absolute encoder] 0-2 Listed below are settings when you use the absolute encoder:
setup Setting valuel]] Descriptiond
o0 To use the absolute encoder as absolute.[J
[ 1] O | To use the absolute encoder as incremental.(]
o0 To use the absolute encode as absolute. In this case, multi-rotation
. excess counter is ignored.
J
oc E:Zgzrgte oft 0-2 Setting valuel] Baud Ratel]
00 2400bpsO
10 4800bps0]
[ 2] 9600bps
ob Egigsrate oft 0-2 Setting valuel] Baud Ratel]
00 2400bpsO
10 4800bps0]
[ 2] 9600bps

121

]

w
]
@
@
o
Q
o
=
=
=
=k
<
o
o
)

Ul SBumas pue suoidsuuU0)




Parameter Setting

Parameters for Time Constants of Gains and Filters: Related to Real Time Auto Tuning

Default setting is shown by [ ]

Parameter|[J SettingO . . S
No. Parameter Name range Unit Function/Description
11 1st velocity loopO | 1 —350001 Hz * The parameter defines responsiveness of the speed loop. You need to
gain [ 35] * set this speed loop gain high so as to improve responsiveness of the

entire servo system by increasing position loop gain.
12 1st velocity loopO | 1 -10000] ms e This parameter is an integration element of a speed loop and acts to

integration time[d [ 16] * drive quickly the subtle speed deviation into zero. The smaller the
constant setting is, the faster deviation will be zeroed. O
« Setting of “ 1000” will remove effects of integration.
13 1st speed 0-60 -0 * The parameter sets in 6 phases (0 to 5) a time constant of the low-pass
detectiond [0] * filter inserted after the block of converting an encoder signal into a
filter speed signal.O

¢ Setting this parameter high would increase a time constant, thereby
reducing noise of the motor. However, usually use the factory setting (0).
14 1st torque filterd |0 — 25000 0.01lms | The parameter sets a time constant of the primary delay filter inserted
time constant [ 65] * into the torque command unit.[]
« It effects the control of vibration because of the torsion resonance.
190 | 2nd velocity loopd| 1 —350001 HzO | A position loop, speed loop, speed detection filter, and torque command
ad gaind [ 35] *0 O filter, respectively, has 2 pairs of gains or time constants (the 1st and
1A0 | 2nd velocity loop inte- | 1 —10000] ms0O 2nd).00
ad gration time constant Of [ 1000] 1O O « Each function/content is similar to the 1st gain/time constraint, described
1BO |2nd speed O 0-60 -0 earlier.]

ad detection filterOd [ 0] *O O « For details on switching of the 1st and 2nd gains or time constants, refer
1C 2nd torque filterd | 0 — 25000 0.01ms to Adjustment volume on page 186.01
time constant [ 65] * * Pr1l and Pr19 will be set in terms of (Hz) when Pr20 inertia ratio has
been set correctly.
1D 1st notchO 100 —150000 Hz « The parameter sets frequency of the resonance suppression notch filter.(J
frequency [ 1500] * You should set it about 10% lower than the resonance frequency of the

mechanical system that has been found by the frequency characteristics
analysis facility of the setup assisted software “ PANATERMR" .[0
« Setting this parameter ” 1500” would disable the function of notch filter.
1E 1st notch widthO 0-40 -0 e The parameter sets width of the resonance suppression notch filter in 5
selection [ 2] steps. The higher the setting is, the greater the width is.O
« Normally, use a factory setting.

Parameters for real time auto gain tuning

Default setting is shown by [ ]

Parameter(] Setting ]

No. Parameter Name range Unit Function/Description
20 Inertia ratio 0-—1000001 9% * Defines the ratio of load inertia to the motor's rotor inertia.O
[ 100] ¥ H| Pr20 = (rotor inertia / load inertia) x 100[ %]

* When you execute auto gain tuning, load inertia will be estimated and
the result will be reflected in this parameter.]
Pr11 and Pr19 will be set in terms of (Hz) when inertia ratio has been set
correctly. When Pr20 inertia ratio is greater than the actual ratio, setting
of the speed loop gain will increase. When Pr20 inertia ratio is smaller
than the actual ratio, setting of speed loop gain will decrease.

Note) Standard default setting in[ ] under "Setting range" and marked with * is automatically set during the
real time auto gain tuning. To manually change the value, first disable the auto gain tuning feature be
seeing page 196 "Disabling of auto tuning function" in Adjustments, and then enter the desired value.
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[Connections and Settings in Speed Control Mode]

Default setting is shown by [ ]

Parameter
No.

] Parameter Name

Setting[]
range

Unit

Function/Description

21

Real time autol
tuning set up

0-7

 Defines the operation mode of real-time auto tuning. Increasing the set
value (3, 6,...) provides higher response to the inertia change during
operation. However, operation may become unstable depending on the
operation pattern. Normally, set this parameter to "1" or "4".00

* If you set this parameter to any value other than 0, Pr27 disturbance
observer filter selection will be disabled (0). In addition, if you set the
adaptive filter to disabled, Pr2F adaptive filter frequency will be reset to 0.0

* When Pr20 is "0", Pr2F (Adaptive notch frequency) is reset to "0".0
In the torque control mode, the adaptive notch filter is always invalid.

SettingDvaIueE

Real-time Auto Gain[l Degree of Changes 0
TuningO in Load Inertia O

|-

Adaptivg Filterl

o0

Not used -0 Absent

[1] 0

O Hardly changes.O O

20

O Changes moderately.[] PresentO

30

Changes sharply.O] O

40

Hardly changes.O O

50

H Changes moderately.[] Absent[

60

O Changes sharply.O O

7

Not used -0 Present

* Note that any change in this parameter will be enabled when Servo OFF
changes to Servo ON.

22

Machine stiffness
at auto tuning

0 - 150
[ 4]

* Defines the machine stiffness during execution of real-time auto tuning.O

Low+—Machine stiffness—HighO

Low-— Servogain —HighO
[®r22 | 0,1------ £----14,15 |

Low <+ Responsiveness — High

« If the parameter value is rapidly changed, the gain significantly changes,
applying a shock to the machine. Be sure to set a small value first, and
increase it gradually, while monitoring the operating condition.

25

Normal O
auto tuning O
motion set up

* Defines the operation pattern of the normal mode auto tuning.O

Set valuel] Number of revolutions( Revolving direction
[0] O | CCW > CWO

10 . Cw- CcCcwO
2[ revolution] O
20 0 CCW - CCwOd
30 Cw- CcwO

I
()

40 0 CCW- CcwOd
50 . CW- Cccwid
1[ revolution]
60 CCw - ccwid

7 CW-> CW
Example) Setting this parameter to "0" provides two CCW revolutions andO
two CW revolutions.

26

Disturbancel
torquel
compensation
gain

0 - 20001
[ 0]

%

* When the control mode is HP, LP, LS or UPF, a gain, in which the torque
command is multiplied by a disturbance torque estimate value, is set.O

» By setting 100 [ %] , a torque compensation that clears the disturbance
torque is applied. O

* When Pr21 real time auto tuning mode setting is altered, Pr26 changes
to O (disabled).
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Parameter Setting

Default setting is shown by [

Pari‘rg.eter] Parameter Name Srgtr']cbngﬂ Unit Function/Description
27 Disturbancel 0-255 -0O0 * Cut-off frequency of the filter for disturbance torque observer is set.
torque observer[] Set valuel] Cutoff Frequency
filter selection [ 0] *O Disturbance Observer Disabled
1-255 Enabled, filter cutoff frequency [ Hz] = 3.7 x setting
A larger value provides stronger disturbance suppression; but a larger operation noise is emitted. When using this
function, it is necessary to set Pr20 inertia ratio correctly. When Pr.21 real time auto tuning mode setting is altered,
Pr27 changes to O(disabled). Also, while the real time auto tuning is enabled (Pr21 is not 0 or 7), Pr27 is fixed to O
and the disturbance observer is disabled.
28 2nd notchO 100 - 15000 Hz « Defines the notch frequency of the second resonance suppression notch
frequency [ 1500] filter.O
e The unit is [ Hz] . Match the notch frequency with the machine's resoj
nance frequency.[
100 to 1499: Filter enabled 1500: Filter disabled
29 2nd notch widthO 0-40 -0 « Select the notch width of the second resonance suppression notch filter.d
selection [ 2] « Increasing the set value enlarges the notch width.
2A 2nd notch depthd | 0-—990 -0 « Select the notch depth of the second resonance suppression notch filter.(J
selection [ O] « Increasing the set value reduces the notch depth and the phase delay.
2F Adaptive filterO 0-640 -d0 ¢ Table No. corresponding to the frequency of the applied filter is dis-
frequency [0] * played. (See page 196)0

*« When the applied filter is enabled (when Pr21 (real time auto tuning
mode setting) is 1-3,7), this parameter is set automatically and can not
be altered.]

O: Filter disabled 1 - 64: Filter enabledd
Before using this function, see page 196 “ Disabling of auto tuning func-
tion” in adjustments.d

* When the applied filter is enabled, the parameter is stored in the EE-
PROM every 30 minutes. And when the applied filter is enabled at turn-
ing ON the power next time, the data stored in the EEPROM is used as
the initial value to adapt the operation.[

* When clearing the parameter to reset the adapted operation due to un-
satisfactory operation, once set the applied filter disabled (set Pr21 (real
time auto tuning mode setting) to other than 1 - 3, 7), and make it en-
abled again.O

« Refer to “ Control of Vibration Damping” of Adjustment volume on page 211.

Parameters for Switching to 2nd Gains

Default setting is shown by [

]

set up

Parilrg.eter] Parameter Name Srgtr;[bngﬂ Unit Function/Description
30 2nd gain actiond 0-1 -0 * The parameter selects switching of PI/P operation and the 1st/2nd gain

switching.

Setting valuell]
on
(1]~

*1 Switching of 1 PI/P operation is done through gain switching input

(GAIN CN X5 27-pin).

GAIN inputd
Open with COM-0I
Connect to COM-.

Gain Selection/Switching
The 1st Gain (Possible to switch PI/P) *10
Possible to switch the 1st/2nd gain *2

Operation of speed loopO
PI operationd
P operation

*2 For conditions of switching between the 1st and 2nd gains, refer to

“ Adjustment upon switching gain” of Adjustment volume on page 202.
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[Connections and Settings in Speed Control Mode]

Default setting is shown by [

switchingO

hysteresis

[0l

Parfa\\lrg'eter] Parameter Name Srgtr']ugngD Unit Function/Description
36 Speed controlO 0-5 -0 » The parameter sets conditions for switching the 1st and 2nd gains in
switching mode speed control mode.O
* This is same as Pr31 (position control switching mode) except for posi-
tion control.
Setting value[ Conditions for Switching Gains
[ 0] *O Fixed to the 1st gain.O
10 Fixed to the 2nd gain.O
o0 With gain switching input (GAIN) on, the 2nd gain is selected. O
U (Pr30 should be setto 1.)0
30 *10 With much variation of torque command, the 2nd gain is selected.[]
40 *10 With much variation of speed command, the 2nd gain is selected.[
5 *1 | With high command speed, the 2nd gain is selected.
*1 For details on levels to be switched, refer to “ Adjustment upon switch-
ing gain” of Adjustment volume on page 202.
370 | Speed controlO 0 — 1000001 x 166usl] « This is same as content of:0]
ad switching delay [0] O ad Pr32: Switching delay timeld
ad timel O ad Pr33: Switching levelO
380 | Speed control 0-—2000001 -0 Pr34: Hysteresis at switching” O
ad switching levelO [0] O ad in position control mode.
39 Speed controld 0-2000001 -0O0

Parameters for Position Control

Default setting is shown by [

Parameter
No.

; Parameter Name

Setting ]
range

Function/Description

44

Output pulses per[]

single turn

[ 2500]

1—-16384[1 The parameter sets humber of pulses per one revolution of encoder pulse to be out-

put to the host device. The pulse will be set in dividing.O
You should directly set in this parameter the number of pulses per revolution needed
for your device/system in terms of [ Pulse/rev] .

45

Pulse outputO
logic inversion

In a relationship of phases of output pulse from the rotary encoder, Phase B pulse is
behind pulse A when the motor rotates in CW direction. (Phase B pulse advances
ahead of phase A pulse, when the motor rotates in CCW direction.)

Inversion of logic of phase B pulse with this parameter could invert a phase
relation of phase B pulse to phase A pulse.

O IWhen Motor is Rotatingl]
O in CCW direction

S I
L
[ i

IWhen Motor is Rotatingl]
in CW direction

S I I
i
L

0

Setting valuelh
0

[0] O

=)

0
A pulse(OCA)II

B pulse(OB)[]I
Non-inverting
B pulse(OB)[I

Inverting

J

1

4E

FIR filter 1 set up

0-310
[ 0]

* The parameter selects a FIR filter to be applied to a command pulse.O]

« This is enabled only when command mode is HP and LP.O0

« It will be a moving average filter for (setting +1) times.O

* Note that any change to this parameter will become valid only after you reset the
power source.
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Note) Standard default setting in[ ] under "Setting range" and marked with * is automatically set during the

real time auto gain tuning. To manually change the value, first disable the auto gain tuning feature be

seeing page 196 "Disabling of auto tuning function" in Adjustments, and then enter the desired value.
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Parameter Setting

Parameters for Speed Control

Default setting is shown by [

Parameterl(]
No.

Parameter Name

Setting ]
range

Unit

Function/Description

50

Velocity O
command
input gain

10 — 20001
[ 500]

1 (r/min)/V

The parameter sets a relationship between voltage applied to speed con-
trol input (SPR: CN X5 14-pin) and motor speed.

« Pr50 sets a “ gradient” in a relation- .
pee

ship of command input voltage and 1 /
rotational speed.0 2?;?;?2’:; g
« As a standard factory setting is Escmri fening 1 -
Pr50=500 [ (r/min)/V] , the relation will [T 2
be 3000r/min with input of 6V.00 |
<Cautions>0
1.Don’ t apply=10V or greater to speed /
command input (SPR).0
2.When this driver is used in speed control mode and a position loop is
established external to the driver, setting Pr50 varies positional gain
of the entire servo system. You should be careful about oscillation
due to too a high setting of Pr50.

8 10
Command O
nput Voltage

«— Rated Speed

Velocity[
command
inputd

logic inversion

The parameter inverts polarity of speed command input signal (SPR). Use
this, for instance, when you wish to change the direction of rotation without
changing the polarity of a command signal on the host device side.

Direction of Motor Rotation
CCW direction viewed from the edge of axis for (+) commandO
CW direction viewed from the edge of axis for (+) command

Setting valuell
00
[1]
<Notice>[
A standard factory setting of this parameter is 1. With (+) command, the
motor rotates in CW direction, and thus compatibility with the driver of
each series of conventional MINAS is achieved.

<Caution>0

When you configure the servo driving system by combining the driver
set to speed control mode and external position unit, be careful as the
motor may abnormally operate unless polarity of speed command signal
from the position unit and polarity setting of this parameter agree.

Velocity O
command(
offset

-20470
— 20470

[0l

0.3mV

« This parameter adjusts offset of external analog speed command system
including the host device.O

« Offset volume will be approximately 0.3mV per a set value “ 1" .0

« To adjust offset, there are 2 ways of (1) manual adjustment and (2) auto-
matic adjustment.

1) Manual adjustment

* When you make offset adjustment with the driver only:[]
Using this parameter, set a value that prevents the motor from rotat-
ing, after you have correctly input OV in speed command input
(SPR/TRQR) (or connected to signal ground).O

* When the host device establishes a position loop:[
With servo locked, using this parameter, set a value so that deviation
pulse will be zero.O

2) Automatic Adjustment

» For details on operating instructions in automatic offset adjustment
mode, refer to “ Details of Execution Display of Auxiliary Function
Mode” of Preparations volume on page 66.01

* When you execute automatic offset adjustment, the result will be re-
flected in this parameter Pr52.
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[Connections and Settings in Speed Control Mode]

Default setting is shown by [ ]

Par'a\\lrg'eter] Parameter Name Srgtr']ugngt Unit Function/Description

530 |1stinternal O —200000  r/min The parameter directly sets the 1st to 4th speed of internal command
O speedOd —200000 speed of when setting of internal speed has been enabled with the para-

540 | 2nd internall [ O] meter “ speed setting internal/external switching” (Pr05), to Pr53 to Pr56
O speedOd respectively, in the unit of [ r/min] .0

550 | 3rd internald <Caution>0
O speedd Polarity of settings shows that of internal command speed.

56 | 4thinternall] +[] CCW direction viewed from the edge of axis for (+) commandC]

speed —0 CW direction viewed from the edge of axis for (-) command

ErS(ﬂs a value of speed limits in torque control mode.O

You should set this parameter in a range of rotational speeds of the
motor to be used.

57 JOG speed setup | 0-50000 r/min The parameter directly sets JOG speed in JOG run in “ motor trial run
[ 300] mode” in terms of [ r/min] .00
For details on J OG function, refer to “ Trial Run (J OG)” of Preparations va

ume on page 68.

28
580 | Acceleration timel 0-50000 2ms/O | Speed control is possible by applying acceleration/deceleration to speed ?g 3
o
ad O [ O] O] (1000r/min)l command in the driver in speed control mode.[] os
d 0 O ad When you input stepped speed command or use in internal speed setting, gg
59 Deceleration timeld 0—5000[0 2ms/0 | you will have soft start/soft down actions. =%
o =
O [ 0] |(ooor/min)ll [ speedr e
0 Command L tad] x 2ms/(1000r/min)0] >
Speu_\_ td x 2ms/(1000r/min)
ta ! : td : '
<Caution>0

When you use this in combination with a position loop external to the driver,
you should not use acceleration/deceleration time.[]
(Set 0 to both Pr58 and Pr59.)

5A S-shapedO 0-5000 2ms This parameter enables smooth run by adding pseudo Sigmoid accelera-
acceleration/O [ 0] tion/deceleration to speed control, in applications in which acceleration at
deceleration timeld startup/stop considerably changes, thus causing a shock.
O

1. Pr58 and Pr59 set acceleration
and deceleration time of basic line-
ar portion, respectively.d

2. Pr5A sets time of Sigmoid part in
time width centered on inflection

le—»  ta:Pr580 1805 4, and 995 4
ta td i Prso0

ts : Pr5A To be used in Pr5A.

5B Speed commandO| 0 - 310 Set value| Select the filter for the analog speed command in the LS control mode.O
FIR filter set up [ 0] +1 The filter is a moving average filter (the number of averaging: Set value + 1).00
Note that a change of this parameter becomes valid after the power
supply is reset.
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Parameter Setting

Parameters for Torque Control

Default setting is shown by [ ]

O

Parameter[J Setting . . L
No. Parameter Name range Unit Function/Description
5E Torque limitO 0-500 % e This function limits maximum torque of the motor through setting of

parameters within the driver.]

« In normal specifications, torque about 3 times higher than the rated is al-
lowed for an instant. This parameter limits the maximum torque, how-
ever, if the triple torque may cause a trouble in the strength of motor
load (machine).

Torque [ %JCCW

« Setting should be given as a % 300 (Max.)

value to rated torque.[

¢ The right figure shows a case
in which the maximum torque
is limited to 150%.0

¢ Pr5E limits maximum torque in
both CW and CCW directions
simultaneously.

When Pr5E=150 2001

1004
(Rated)

4+ 4 Speed

1100 (Rated) (Max.)

r200

300

<Caution>0

You cannot set this parameter to a value above a factory setting of the
system parameter (i.e., a factory set parameter that cannot be changed
through of PANATERMe and panel manipulation) “ Maximum Output
Torque Setting” . A factory setting may vary depending on a combination
of an driver and motor. For further information, refer to “ Pr5E Setting of
Torque Limit” of Preparations volume on page 55.

Parameters for various sequences

Default setting is shown by [ ]

Parf;\tlrg.eter] Parameter Name Srgtr;ugné;D Unit Function/Description
61 Zero speed 0—2000001 r/min » The parameter directly sets timing to an output zero speed detection out-
[ 50] put signal (ZSP: CN X5 12-pin) in terms of [ r/min] .0
» A zero speed detection signal (ZSP) is output when motor speed falls
below the speed set with this parameter Pr61.
e Setting of Pr6l acts on both
CW and CCW directions, ir-
respective of rotating direction
of the motor.OJ
« There is hysteresis of 10rpm.[ / """
The parameter should be set to :
10 or greater. ZSP_|
62 At-speed 0-—2000001  r/min » The parameter sets timing to output a at-speed signal (COIN;CN X5 39-
[ 1000] pin) in speed control and torque control modes in terms of rotational

speed [ r/min] .O
» When the motor speed exceeds setting of this parameter Pr62, at-speed
signal (COIN) will be output.

- Setting of Pré1 acts on both Speed

CW and CCW directions, ir-
respective of rotating direction
of the motor.O

* There is hysteresis of 10rpm.0
The parameter should be set to
10 or greater. 4

Pre2—»t---f =ew

COIN OFF
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[Connections and Settings in Speed Control Mode]

Default setting is shown by [

Parameter
No.

1

Parameter Name

Setting[]
range

Unit

Function/Description

65

Undervoltage O
error responsel]
at main power-off

0-1

-0

The parameter sets whether to enable the “ protection against main power
source under-voltage” function when you shut down the main power of
main and control power supplies.

Setting valuell Main Power Source Under-voltage Protection Action
In this case, if you shut off the main power during Servo ON, it
will be SERVO-OFF without a trip. Then, when the main pow-
er supply turns ON again, it will be recovered to Servo ON.O
Shutting off main power during Servo ON will activate ab-
normal main power supply under-voltage (alarm code

No.13) and cause a trip.

S o

.—.
=

Refer to the timing chart “ At Power ON” of Preparations volume on page 40.

66

Dynamic brekel
inhibition atd
overtravel limit

The parameter sets driving conditions at decelerated operation after over-
travel input inhibit (CCWL: connector CN X5 9-pin or CWL: connector CN
X5 8-pin) has been activated and enabled.

Setting valuell] Driving Conditions from Deceleration to Stop

The motor decelerates and stops as the dynamic brake (DB) is
operated. The motor will be in free condition after it stops.O
Free running, the motor decelerates and stops. The motor

will be in free condition after it stops.

(0o

1

67

Error response O
at main power-off

The parameter sets:[J

(1) Driving conditions during deceleration and after stopping; and O
(2) Processing to clear content of the deviation counter[

after the main power source is shut off.

Setting O

valuell
[0] O
10
20
30
40

Content of Deviation[]
Counterd
Cleard
Cleard
Clear
Cleard
Retention
Retentiond
Retentiond
Retention

Driving Conditions
During Deceleration] After Stopped
DBO DBO
Free Runld DBO
DB[O FreeO
Free RunlJ Freeld
DBO DBO
50 Free Run DBO
60 DBO Freeld
7 Free Run Free

DB: Activation of dynamic brake

68

Error response O
Action

-0

The parameter sets driving conditions during deceleration or following

stop, after any of protective functions of the driver has been activated and

alarm has been generated.

SettingO

valuel
(0] O
10

Content of Deviation[]
Counterl]
ClearO
Cleard
ClearO
Clear

Driving ConditionsO
During Deceleration[] After Stoppedl
DBO DBO
Free Run DBO
20 DBO Freeld
30 Free Run Free
(DB: Attivation of dynamic brake)d
See also “ When Abnormality (Alarm) Occurs (Serve ON Command State)”
of the timing chart, Preparations volume on page 41.

69

Sequence at[]
Servo-OFF

» The parameter sets:[
1) Driving conditions during deceleration or after stop
2) Processing to clear the deviation counterd
following Servo off (SRV-ON signal: CN X5 29-pin turns On F Off).00

* A relationship between setting of Pr69 and driving conditions/deviation
counter processing conditions is similar to that of Pr67 (Sequence at
Main Power Off).0

* See also “ Serve On/Off Operation When the Motor Stops” of the timing

chart of Preparations volume on page 42.
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Parameter Setting

Default setting is shown by [

Parameter
No.

1

Parameter Name

Setting[]
range

Unit

Function/Description

6A

Mechanical O
brake delay at0d
motor standstill

0 — 100}
[ 0]

2ms

The parameter sets time till non-energization of motor (servo free) after
the brake release signal (BRK-OFF) turns off (brake retained), at Serve
Off while the motor stops.

e In order to prevent minor srv-oN ON
movement/drop of the motor X
(work) due to operation de- BRK-OFF Wn
lay time of the brake (tb):0] ' I
| Setting of PréA Z th.[]

» See “ Serve On/Off Operation Motor Energizegnergizationi | Non-0
When the Motor Stops” of - energization

| PreA |

OFF

Actual Brake

Release :

_I Retention

the timing chart on page 42.

See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 43.

6B

Mechanical O
brake delay at(d
motor in motion

0 — 100}
[ 0]

2ms

Unlike Pr6A, the parameter sets time till brake release signal (BRK-OFF)
turns off (brake retained) after motor non-energization (servo-free), at Ser-
vo off while the motor is rotating.

« This should be set to prevent de-
terioration of the brake due to
revolutions of the motor.O

« At Servo off while the motor is ro-
tating, time tb in the right figure
will be either set time of Pré6B or
time till the motor rotational
speed falls below approximately
30r/min, whichever is smaller.O

* See “ Serve On/Off Operation When the Motor is
Rotating” of the timing chart of on page 43.

SRV-ON ON

BRK-OFF -
Release I Retention

th
Motor Energized ! U
Energization|

OFF

Non-O
energization

Motor Speed 30 rfmin

See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 42.

6C

Externall
regenerativel
resister set up

This parameter is set depending on whether to use regeneration resis-
tance built in the driver, or to provide a regeneration resistance in the ex-
ternal (connect between RB1 and RB2 of connector CN X 2 in types A to
D, and between terminal blocks P and B2 in types E - G).
Settingd | Regeneration Protection against Regeneration[]
valuell |Resistance to Usel[l Resistance Overload[
O 0 According to built-in resistance, (about

[ 0] O | Built-in resistancel} 1% duty) protection against regenera-
tion resistance overload works.[J
This is activated with operating limits of
the external resistance at 10% duty.(]
This is activated with operating limits of
the external resistance at 100% duty.
Regeneration resistance does not
work, and a built-in condenser accom-
modates all regenerated power.

- 1
=) T

External resistance

T

=] il
=) T

Built-in reﬁistancet
H 0

3 External resistance

<Request>[]

When you use an external regeneration, you must install external safe-
guards such as a temperature fuse, etc.O

Otherwise, as protection of regeneration resistance would be lost, causing
abnormal heat generation and burnout.(]

<Caution>0

Be careful not to touch an external regeneration resistance.l

While you are using an external resistance, it may become hot and scald
you. For type A, only external regeneration resistance is used.

]

6D

Main power-off[]
detection time

0 - 32767
[ 39]

1

2ms

The parameter sets time to detect shut-off when shut-off of main power
supply continues.
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Torque control block diagram
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Connections and Settings in
Torque Control Mode
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[Connections and Settings in Torque Control Mode]

|Am| IT  5se3ial oyelq [ealuey2aN
-NIOD
(10199]102 uadQ) 1ndino aseyd-z 6T 29 \LHUA 8¢ vJ | AvZ-CT
- % +NIOD ==——O 090
A, ano 6¢ paads-y
H 14 LJ'U«W -INTVY 9
o - l \Jw l
o Ly i WV e wefe oAleS
L oy -AQY-S[pE
= 20 My e o
ndino GOEE T ve ¥ +AQY-S
Deseyd-z7 A||Aﬁum L A v - +70 Gg ~ Apeal oAIaS
P \
ndino Aumdomm — A vmv ~d0 g = am&|\ MO g Tiqiqui jereiiano Mo
<« L 2 o—o—f
Oeseyd-g L = +90 o TT@. MO |6 1iqyur pABIIEA0 MDD
L 4 .IDI@lx d10-v Teap wiey ¥
ndino 5ose o 72 T€ I A4
Haseud-y << ¥ e VO d

B \#2) 3AON-O 1z Buigoums apow jonuoy
ano oty 0és08 o]
fo0ze . 92 (90id) durepo paads o1o7
TS - o8 N9 e
x
INOIS oty NIV .
(¢]044 x Le 0 ureb ucm\cozm_hwwn_%am

9
]
[ -
€
4
T

1S7Nd o 10 oe
lu|@r\ HNI e
oML

CN X5 Connector

(Circuits Available for Torque control mode |

CN X5 Connector
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CN X5 Connector

Interface Circuit

(Input Circuit )

SI Connecting to |
. . 12 24V 7lCOM+4 70
sequence input signals
{ | SEooNer

» Connect to a contact of switch and relay, or a transistor Relay | |
of an open collector output.
« Use a switch or relay for micro current so that insufficient oy ; lg)h',; o0

contact_ can be avoided. I ! Sevo.ON 0’@ |
* Lower limit of the power supply (12 to 24V) should not be j 10‘“‘*’ input

less than 11.4V in order to secure the appropriate level | -—— —-—-—-—-—-

of primary current of the photo coupler.

AI Analogue Command Input

 There are three analogue command inputs of SPR/RTQR
(14 pins), CCWTL (16 pins) and CWTL (18 pins).

* The maximum permissible input voltage is +10V. For the
input impedance of these inputs, see the right figure.

« If you make a simplified circuit comprising a variable re-
sistor (VR) and resistor (R), refer to the right figure.
When the variable range of each input is -10V to + 10V,
the VR should be a B type resistor of 2kQ (min.1/2W).
The R should be 200Q (min.1/2W).

* The A/D converters for these inputs should have the fol-
lowing resolution.

1) ADC1 (SPR and TRQR) : 16 bits (including one bit for sign)
2) ADC2 (CCWTL and CWTL) : 10 bits (including one bit for sign)
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[Connections and Settings in Torque Control Mode]

(Output Circuit

Sequence OUtDUt circuit Install as per the fig. Shows O
without falil

» This comprises a Darlington driver with an open collector. . | som) |
This is connected to a relay or photo coupler. : S &

» There exists a collector-to-emitter voltage Vce(SAT) of |ALM-O _:g/ |
approx. 1V at transistor ON, because of Darlington con- | T 12-24V o er gnal |
nection of the out put transistor. Note that normal TTLIC Voc | |
can't be directly connected since this does not meet VIL =0z
requirement. 5 | 75P TLC |

* This circuit has an independent emitter connection, or an H Sy |
emitter connection that is commonly used as the minus A M—@/

(=) terminal (COM-) of the control power. / ;Exi}n T el 90V, SOmA

+ Calculate the value of R using the formula below so as the Voo V] —25[V] O
primary current of the photo coupler become approx. 10mA. | RU® =

For the recommended primary current value, check the data sheet on the equipment and photo-
coupler used.

Line Driver (Differential Output) Output AM26LS32 [ | TAM26LS31T |

or equivalent | 21or equivalent

* Provides differential outputs of encoder signals (A, B and <
Z phases) that come from the scalar.

» Receive these signals with a line receivers. In this case,
install a resistor of approx. 3302 between the inputs. p

» These outputs are non-insulated signals.

.Y

3pON [0nU0D anbiol
Ul SBumas pue suoisuu0)

GND 25]

@tshows a pair of twisted wires. o
Connect the signal O L
grounds between the controller and driver.

Open Collector Output e —

Maximum rating: O
i 30V, 50mADl

 Outputs Z-phase signals among those from the encoder.
The outputs are non-insulated.

* Receive these signal with high-speed photo coupler at
controller side, since these Z-phase signal width is nor-

mally narrow. High-speed O+ . |
. . . photo coupler
J@[ShOWS a pair of twisted wires. (Equivalent to Toshiba TLP554)
Analogue Monitor Output P 1
. . N N 43,SP  1kQO '
* This output is the speed monitor signal (SP) or torque moni- :Measurmg;] ¢ = <I |
tor signal (IM). instrument [ | |
* The signal range is approx. 0to = 9V. ' ' :girr;;ttemalF a2l 1ken |
» The output impedance is 1kQ. Pay attention to the input L) = <| |

impedance of your measuring instruments and external | 171 GND

circuits connected. | |
<Resolution> Ll |

1) Speed monitor signal (SP): 8r/min./LSB calculated from
6V/3000r/min (PrQ7 = 3)
2) Torque monitor signal (IM): 0.4%/LSB calculated from 3V/rated value (100%)
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CN X5 Connector

Input signal (common) assignment to CN X5 connector pins

(Input Signals (Common) and their Functions)

Signal Pin No. Symbol Function I/F circuit
Control signal O 70 COM +0 | «[(Connect to (+) of an external power supply (12VDC to -0
power (+)0 ad O 24vDC).00 O
ad ad O [Wse source voltage of 12V+10% — 24V+10%.0 O
Control signal O 410 COM -0 | «[(Connect to (-) of an external power supply (12VDC to O
power (—) O ad O 24vDC).00 O
ad ad O *00The required capacity depends on the I/O circuit O
ad ad O configuration. 0.5A or larger is recommended. O
Servo-ONO 290 SRV-ONO | «When this signal is connected to COM-, the dynamic brake [SI
ad d O will be released and the driver is enabled. (Servo-ON).0 page 134]
a <Notes>[] ad
ad 1. This signal becomes effective about two seconds after power on (see the Timing Chart).OJ O
ad 2. Don't use this Servo-ON or Servo-OFF signal to turn on or off the motor. See page O
ad 46 "Dynamic Brake" in Preparations.( O
O *[Allow at least 50ms delay after the driver is enabled before any command input is O
0 entered.] 0
O *[By opening the connection to COM- , the driver will be disabled(Servo-OFF) and O
O the current flow to the motor will be inhibited. O O
0O «[Operation of the dynamic brake and clearing action of the position error counter can 0
0 be selected using Pr69 (Sequence under Servo-OFF). 0
Control mode O 320 C-MODEO | «(When Pr02 (Control Mode Selection) = 3, 4 or 5, the control
switchingO d O mode is selected per the table below.O page 1341
0 Connection with COM-0 0
0 Pro2 value open (1st) closed (2nd) &

0 30 Position control modeO Speed control mode a
0 40 Position control modeO Torque control modeld b
0 5 Speed control mode Torque control mode &
a 1 [ | a
CW overtravel O 80 cwLO [If COM- is opened when the movable part of the machine
inhibitO ad O has moved to CW exceeding the limit, the motor does not |page 134
O O O generate torque. O
CCW overtravel O 9O CCWL0O | -0f COM- is opened when the movable part of the machine [SI
inhibit O ad O has moved CCW exceeding the limit, the motor does not |page 134
O O O generate torque. O
ad ad O «[If you set 1 to Pr04 (Overtravel input inhibited invalid), CWL/CCWL O
ad O O input will be disabled. A factory setting is Disable (1).0 O
ad d O *[With Pr66 (DB deactivate when driving is inhibited), you can O
ad ad O activate dynamic brake when CWL/CCWL input is enabled. O
ad O O According to a factory setting, dynamic brake operates O
ad O O (Pr66 is set to 0). O O
Counter clear 30 CL The function differs depending on the control mode. [SIP

Position control| « Clears the position error counter. [ page 1341

ad Connect to COM- to clear the counter.O] .

O » Use Pr4D to select the clear mode.O

H . PraD value Meaning[

a H O(Factory-setting)[l LEVELD

H H 1 EDGE

O O

Speed controld | « With speed setting of the 2nd selection input, you can set 4 [

O speeds in combination with INH.O

O « For details, see Pr05 (Speed Set-Up Switching) description.[]

Torque control « Invalid

[ [




[Connections and Settings in Torque Control Mode]

Signal Pin No. Symbol Function I/F circuit
Command pulse O 330 INHO The function differs depending on the control mode.O [SI
|anut nhibitt Position control| ¢« Enter command pulse input inhibit.(] pageD134

ad * You can disable this input with Pr43 O
B d (disable command pulse input inhibit).O E
0 O u Pr43 value Meaning 0
0 0 0 1(Factory-setting)[IThe INH signal (input) is disabled.O] 0
0 0 0 0 OWith COM- closed, the pulse 0
- U u command signal (PULSE SIGN) is 0

ad ad enabled.O
O 0 0 OWith COM- open, the pulse u
O 0 0 command signal (PULSE SIGN) is O
O 0 0 inhibited. O
E Speed control0 | « With speed setting of the 1st selection input, you can set 4 O E
0 O speeds in combination with CL input.] 0

O « For details, see Pr05 (Speed Set-Up Switching) description.[]
- Torque control * Invalid -
a | ] ] O
Speed z ero clampO 260 | ZEROSPD[ « With COM- open, the speed command is considered zero.O
O O O * This input can be made disabled using Pr06.0] page 134
O O O « With factory setting, disconnecting this pin from COM- sets O
O O O the speed to zero. O O
- D H D Pro6 valuel Meaning .
S g g EJO (Factory-setting)[FEROSPD is disabled.O g

1 ZEROSPD is enabled.
0 g O G |
Gain switching 270 GAINO e This is setting of Pr30 (2nd gain setting) and has the
O O O following 2 types of functions:O page 134
g = - - O
O Pr30 value Connection [ Function O
0 to COM-0 0
0 o Open O | Speed loop: Pl (Proportional / Integral) action 0
0O (Factory-setting)[ll Closel | Speed loop: P (Proportional) actiond 0
0 O Open 0 |« 1stgain selected (Pr10, 11, 12, 13 and 14)0 0
0 1 Close « 2nd gain selected (Pri18, 19, 1A, 1B, 1C) 0
0 _ _ To uie the second gain, set Pr31to “ 2" . 0
O O O * No.2 Gain change Funcutions, see page 202 "Adjustments ".0J O
Alarm clear 31 A-CLRO |  If the COM- connection is kept closed for more than 120 [SI
O ms, the alarm status will be cleared.O page 134
e For details about not cleared alarm, see page 216
"Protective Functions".
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CN X5 Connector

Input signal assignment to CN X5 connector pins - designation(logic)

(Input Signals (Speed Control) and their Functions |

Signal Pin No. Symbol Function I/F circuit
Speed (torque) O 140 | SPR/TRQRL] < At speed control >0 (Al
commandl O 0 +[This becomes speed command input (analogue) 0—=10VO |page 134
0 (15)0 (GND)O | *OYou can set-up the relationship between the command O
O O O voltage level and the motor speed, with Pr50 (Speed O
O O 0 Command Input Gain) .00 O
O 0 O [Wse Pr51 to inverse the polarity of the command input.[] O
O O O < At torque control >* [0 0
O O O *[This becomes torque command input (analogue) 0—+10VO O
O O 0 *[lYou can set-up the relationship between the command O
O O O voltage level and the motor torque, with Pr5C (Torque O
O 0 0 Command Input Gain) .0 |
O O O *[Wse Pr5D to inverse the polarity of input signals.O |
O O O *[Use Pr56 (4th Speed Set-up) to adjust the speed limit in O
O 0 O torque control.O O
u O O < Note >[J 0
O O 0 SPR/TRQR are invalid in position control mode.] O
CCW torque limit0 160 CCWTL/O | <At speed and position control >[J [AID
O O TRQR* 0 | *O¥ou can limit the motor torque in the CCW direction by |page 134
O 0 O entering positive voltage (0 to +10V) to CCWTL.O
g 17O (GND)O | *Ovou can limit the motor torque in the CW direction by
0 0 O entering negative voltage (-10 to 0V) to CWTL.O
O O O » The torque limit value is proportional to the voltage with a
O 0 O factor of 100%/3V.O
O O 0 *[CCWTL and CWTL are valid when Pr03 (Torque Limit Input
O O O Inhibit) = 0. They are invalid when Pro3 = 1.0
CW torque limit 180 CWTLO | <Attorque control >*00

O O «[Both of CCWTL and CWTL are invalid.O]
17 (GND) +[Wse the 4th speed set-up(Pr56) to limit the speed.

Battery + [ 440 BATT +0 | «CConnect a backup battery for absolute encoder (pole- -0
0 O ad sensitive ! ).00 0
Battery - 45 BATT - «[If the battery is connected directly to the driver, it is not

necessary to connect a battery to this terminal.

* When the torque control mode is selected at the speed/torque switching mode (Pr02 = 5), the
No0.16 pin (CCWTL/TRQR) becomes the torque command input (analogue). You can set-up the
relationship between the command voltage level and the motor torque with Pr5C (Torque Com-
mand Input Gain).

Output signal assignment to CN X5 connector pins - designation(logic)

(Output Signals (Common) and their Functions )

Signal Pin No. Symbol Function I/F circuit
Servo alarm outputO 370 ALM +0 | «[This output(transistor) turns OFF, when the driver detects | [SO10
d 360 ALM -0 and error(trip).0 page 135]
Servo-ready output 350 S-RDY +[| «[DThis output(transistor) turns ON, when the main power is | [SO1O
d 340 S-RDY -0 | on(for both the driver and the motor) and no alarm is active.0  |page 135I
Mechanical brake O 110 | BRK-OFF +[J «[This is used to release the electromagnetic brake of the motor.0| [SO1|0
release output 10 BRK-OFF —[J] «[Turn the output transistor ON when releasing brake.O page 135

*[Refer to “ Timing Chart” on page 40, on Preparations.[]

[This output(transistor) turns ON , when the brake is re-
leased. O

*[$ee page 40 "Timing Chart".
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[Connections and Settings in Torque Control Mode]

Signal Pin No. Symbol Function I/F circuit
Zero speed O 1200 ZSPO [Bignal which is selected at PrOA (ZSP Output Selection) will SO2
detectionO | | be turned on.O page 135]]
O PrOA value Function O
O oo Output(transistor) turns ON during the In-toque limiting.O O
O 10 Output(transistor) turns ON when the motor speed becomes 0
O (Factory-setting)[[] lower than that of the preset speed with Pr61(Zero speed).00 0
O 2*[ Output(transistor) turns ON when either one of over- 0
O O regeneration, overload or battery warning is activated.O 0
O 3*0 Output(transistor) turns ON when the over-regeneration (more 0
O O than 85% of permissible power of the internal regenerative 0
O O discharge resistor) warning is activated.(J O
ad 4*0] Output(transistor) turns ON when the overload (the effective torque is O
O O more than 85% of the overload trip level) warning is activated.l] O
O 5* Output(transistor) turns ON when the battery (the voltage of the 0
O backup battery becomes lower than approx. 3.2V at the 0
O encoder side) warning is activated. O
O * When the setting is a value between 2 and 5, the output transistor will be turned on [0 0
O for at least 1 second upon detecting an alarm condition. O
Torque in-limit0 4000 TLCO [Bignal which is selected by Pr09 (TLC Output Selection) will SO2
a0 O O be turned ON. Factory-setting: 00 page 135]]
O O 0 [$ee the above ZSP signal for the set-up of Pr09 and functions.O O
In-position/O 390 COIN + 0 | * Function changes at control mode. [ SO1
At-speed 3800 COIN-O | O page 135
- Position +[In-position output] U
. 0 *[Dutput(transistor) turns ON when the position error is below O
O 0 the preset value by Pr60 (In-Position Range).(] O
O Speed and O *[At-speed output O gg
O torque «[Output(transistor) turns ON when the motor speed reaches O & %
O the preset value by Pr62 (At-Speed ). O 9z
a ] ;] =) 0 25
A-phase outputO 210 OA +0 | [Provides differential outputs of the encoder signals (A, B| [PO1 §§
0 220 OA -0 and Z phases) that come from the driver (equivalent to |page 135 %é
B-phase output 480 OB +0 RS422 signals).O 0 s
O 490 OB -0 | *Orhe logical relation between A and B phases can be O
Z-phase outputld 230 0z +0 selected by Pr45 (Output Pulse Logic Inversion).O O
] 240 0z -0 | Mot insulated 0
Z-phase outputld 190 cz O *[Z-phase signal output in an open collector (not insulated)[ PO2
d d d0 *[Not insulated page 135
Speed monitor 0 430 SPO «[Dutputs the motor speed, or voltage in proportion to the Neln
outputO O O commanded speed with polarity.[] page 135
o 17O (GND)O + 1 CCW rotationd 0
a O O —: CW rotationd O
O O O *[Use Pr07 (Speed Monitor Selection) to switch between O
O 0 O actual and commanded speed, and to define the relation O
O 0 0 between speed and output voltage.O O
Torque monitor O 420 MO «[Outputs the output torque, or voltage in proportion to the AO[
output O O position error with polarity.[] page 135
a7 (GND) + : Fgenerating CCW-torque
—: Fgenerating CW-torquel
*[Use Pr08 (Torque Monitor Selection) to switch between
torque and positional error, and to define the relation
between torque/positional error and output voltage.
(Output Signals (Others) and their Functions |
Signal Pin No. Symbol Function I/F circuit
Signal groundO 13,150/  GNDO | e Signal ground in the driver] -0
O 17, 250 O * Internally isolated from the control power (COM -).0O0 0
Frame groundd 500 FGO « Internally connected to the earth terminal.0] -0
(Not in use) 1, 2, 200 -0 * No connections should be made. -0
46, 47 0
0
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Trial run at Torque Control Mode

Operation with CN X5 Connected

1) Connect CN X5.

2) Connect the control signal (COM+/COM-) to the power supply (12 to 24 VDC) .
3) Turn the main power (driver) ON.
4) Check the defaults of the parameters.

5) Connect between SRV-ON (CN X5 pin 29) and COM- (CN X5 pin 41) to make Servo-On active. The motor
will be kept excited.

6) Apply an appropriate DC voltage between Torque command input TRQR (CN X5 pin 14) and GND (CN X5
pin 15) and verify the motor rotating direction (CW/CCW) and then reverse the voltage polarity and then
verify reversed motor rotation. Also check the speed set by Pr56.

7) To change torque Pr5C, direction Pr5D and speed limit Pr56 in response to the command voltage,
modify the following parameter.

Pr56: 4th speed
Pr5C: torque command input gain See page 144 "Parameter setting" in Torgue control mode.

Pr5D: torque command input inversion

(Wiring Diagram | (Parameters )

- PrNo. Parameter description Value

COM+ Pr02[) Control mode set-up[] 20

bed o2 SRv-ON Pro4[) Overtravel input inhibitC] 10

12V — 24V 26/ >EROSPD| ZEROSPD switch Pro60) ZEROSPD input selectiond 00
a - Close.: Run0O Pr560 4th internal speedl Set%s i

COM-U | Open: Stop Pr5CLl Torque command input gainC] _

Pr5D | Torqgue command input inversion required

« Use the controller to send command pulses.

14
o <IISPRITROR| | oot _
10v 15| GND | operation (Input Signals Status )
Por multi direction -
(CW and CCW)0 No. Input signal 'é,"iosr")'lta")fm
operation, use alJ
bipolar powerO 0f) Servo-ONDJ + AD
source.[ 200 CW overtravel inhibitO -0
o 3[] CCW overtravel inhibit[] -0
5 | Speed zero clamp -0




[Connections and Settings in Torque Control Mode]
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Real time auto gain tuning

Load inertia of the machine is estimated
at real time, and the optimum gain is set
up automatically based on the estimated
result. A load, which has a resonance, also
can be handled owing to the adaptive fil-

ter.

Position/speed|] setting

Gain autoa' Filter aut

ol
tuning /q Torquel

command

Position/speed(]

N command|
Applied]

control

filter

Operation command under

Currentl]

control

actual operation conditions L
%V’ Resonant frequency estimate
Load inertia estimate

Real time auto(]
gain tuning

Servo driver

Encoder

Application range

Under the following conditions, the real time auto gain tuning may not function properly.
In such case, use the normal mode auto gain tuning (see page 193 "Adjustments”) or manual gain tuning
(see page 197 "Adjustments").

Conditions under which the real time auto gain tuning is prevented from functioning

Load inertia

(3 times or less; or 20 times or more)O
« When the load inertia fluctuatestd

* When the load inertia is smaller/larger than the rotor inertiall

* When the machine stiffness is extremely low
» When any unsecured part resides in such as backlash, etc.O

Operation pattern

« In case of a continuous low speed operation under 100 [ r/min] .0
* In case of soft acceleration/deceleration under 2000 [ r/min] per1[ s] .O
» When acceleration/deceleration torque is smaller than unbalanced load/viscous friction torque.

How to use

[ 1] Stop the motor (Servo-OFF).

[ 2] Setup Pr21 (Real-time auto tuning set-up) to 1 — 6.
Set up value before shipment isl.

Setting value Real-time auto tuning Changing degree of load inertia during operation | Adaptive filter
oo Not used - No[O
[1] O O Little changel ad
20 O Change slowlyd YesO
30 UsedO Change s haplyQ ad
40 O Little change g
50 O Change slowlyd NoO
60 O Change s haplyQ a
7 Not used -0 Yes

When the changing degree of the load inertia is too large, set Pr21 to 3 or 6.
When the influence of resonance is conceivable, select “ adaptive filter YES” .

[ 3] Set0 -2 to Pr22 (real-time auto tuning machine stiffness).

[ 4] Turn the servo ON to operate the machine ordinarily.

[ 5] Toincrease the response performance, gradually increase Pr22 (Machine stiffness at real-time
auto tuning). When any noise or vibration is found, decrease the Pr22 to a lower value soon.

[ 6] To store the result, write the data into the EEPROM.
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[Connections and Settings in Torque Control Mode]

Parameters, which are set up automatically

The following parameters(] The following parameters are also set up [
are tuned automatically. to the following fixed values automatically.
Parameter No. Name Parameter No. Name Set value
110 1st speed loop gaind 270 Disturbance torque observer filter selection [ o0
120 1st speed loop integration time constant(ll 300 2nd gain action set-up [ 10
130 1st speed detection filter™ 3A Torque control switching mode 0

140 1st torque filter time constant[]
190 2nd speed loop gaind

1A0 2nd speed loop integration time constant]
1B0O 2nd speed detection filter]
1CO 2nd torque filter time constant]
20 Inertia ratio

Caution

[ 1] Immediately after the first servo ON at startup or when Pr22 (machine stiffness at real-time auto tuning)
is increased, abnormal noise or oscillation may be generated before load inertia is determined. This is
not anomaly if it is stabilized shortly. However when such problems as oscillation or noise that continues
for 3 reciprocal operations or longer is encountered frequently, take the following measures:

1) Write the parameter of normal operation into the EEPROM.

2) Decrease the Pr22 (Machine stiffness at real-time auto tuning).

3) Once set up Pr21 (Real-time auto tuning set-up) to O to disable the adaptive filter. Then, enable the
real time auto tuning again. (resetting of inertia estimate adaptive operation)

[ 2] After abnormal noise or oscillation, Pr20 (inertial ratio) may be changed to an extreme value. In such 3
case, also take the above measures.

[ 3JAmong results of real-time auto gain tuning, Pr20 (inertia ratio) is programmed into EEPROM every 30 min-
utes. When you turn on the power again, auto tuning will be executed using the data as initial value.
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Parameter Setting

Parameters for Function Selection

Default setting is shown by [

]

Pararg.eter] Parameter Name Srgtr']rbnglj Function/Description
00 Axis address 0-—150| In communications with a host device such as a personal computer that uses
[ 1] RS232C/485 with multiple axes, you should identify to which axis the host accesses
and use this parameter to confirm axis address in terms of numerals.
« At power on, settings of the rotary switch ID on the front panel (0 — F) will be Panasonie =
programmed into parameters of the driver.00 ~ &&&g&
« Settings of Pr00 can be changed only by means of the rotary switch ID. @ @s@ @ ®
0 Oe
01 LED display at( 0-15 | Inthe initial condition after turning ON the control power, the following data displayed
power up on the 7-segment LED can be selected.
SettingH Description
o0 Positional deviation
[ 1] O Motor revolving speedl
20 Torque output
30 Control model
AT Rz 40 | I/O signal statusO
\‘g [g g g g g - 50 | Error cause/record
T e Lo Sl So Lo So] T 60 | Software version[]
7 L 70 Alarm
Flashing during initialization O - -
(about 2 seconds) 80 Regenerative load ratio]
90 Overload load ratioO
Setting of Pro1 100 Inertia ratio]
110 | Feedback pulse sumQ
120 | Command pulse sumO
130 | External scale deviation
140 | External scale feedback pulse sum[
See page 56 "Front Panel Key Operations and Display". 15 Motor auto recognition(]
)
02 Control modeO 0-14 | Select the control mode of the servo driver.
]
Setfihg 0 Control mode 0O *1 A special control mode focused on the full-closed
valpe The 1st Mode The 2nd Mode* 1 specification. For details, refer to “ Full-Closed
00 | Position control O -0 Control” volume on Page 000.0
[ 1] [ISpeed control [ -0 *2 When composite mode (Pr02 = 3,4,5,9,10) is set,
20 | Torque control O - you can switch the 1st and 2nd modes with the
30 | PositionO Speed control [ control mode switch input (C-MODE).
40 | Positiond Torque control O
50 | SpeedO Torque control O C-MODE OpTl Closed m
60 | Semi-closed control [ -0 ' '
70 | Full-closed control [ | - The 1st —>!<—The 2nd —>!<—The 1st
80 | Hybrid control O -0 | '
90 | SpeedOd External encoder controll] —
- 10 ms or longer 10 ms or longer
100 | SpeedO Semi-closed control(]
High-stiff equipment [ <Caution>[]
110 position control [ -0 Enter a command after 10ms or longer have passed
B Low-stiff equipment [ 5 since C-MODE was entered.J
12'_|D position control [ ;D Do not enter any command on position, speed or
1UD Low-stiff equipment [ fl] torque.
% speed control O 0
14 | Second full-closed control | —OJ
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[Connections and Settings in Torque Control Mode]

Default setting is shown by [

Parilrg.eter L Parameter Name SrgtgbnegD Function/Description
04 Overtravel inputO 0-1 In the case of linear driving, in particular, to prevent mechanical damage due to
inhibit overtraveling of work, you should provide limit switches on both ends of the axis, as
. shown below, whereby driving in a direction of switch action is required to be
inhibited. CW direction Work CCW direction
<« —
} { | l Driver
Servo Motor - .
Limitd Limitd
Switch Switch cowL
CWL
Settingd | CCWL/CWLT] 0 O 0 oy
valuell Input Inputd  |Connection with COM-P0
ad Normal condition in which the limit switch on O
O CCwL O Connected L .
o . CCW side is not operating.[]
ad (CN X5-9 pin)[ = — —
o0 Ena%leD o Open CCW direction inhibited, CW direction allowedT]
Normal condition in which the limit switch on O
O d CwLO ConnﬁctedD . .
0 0 (CN X5-8 pin) CW side is not operating.[]
. o P Open CW direction inhibited, CCW direction allowed
- o Both CCWL and CWL inputs are ignored and they normally operate as no O
[ 1] Disable S
overtravel inhibit being set.
<Cautions>0
1. When you set 0 to Pr04 and do not connect both CCWL and CWL inputs to COM-
(off), abnormal condition in which limits are exceeded in both CCW and CW
directions is detected, and the driver will then trip due to “ abnormal overtravel
input inhibit* .00
2. You can set whether or not to activate the dynamic brake when slowdown occurs
because CCW or CW overtravel input inhibit has been enabled. For details, refer
to descriptions on Pr66 (DB deactivation at overtravel input inhibit).
06 ZEROSPD inputd 0-1 | This sets switching of enable and disable of speed zero clamp input (ZEROSPD,
selection CNX5 26-pin).
Setting valuell] Function of ZEROSPD Input (26-pin)
[0] O ZEROSPD input being ignored, it is determined that it is not speed
. zero clamp state at all times. [
1u ZEROSPD input has been enabled. If connection with COM- is
opened, speed command will be regarded as zero.
07 Speed monitorQ 0-9 | The parameter selects/sets a relationship between voltage output to the speed

(SP) selection

monitor signal output (SP: CN X5 43-pin) and the actual motor speed or command
speed.

Setting valuell SP Signals | Relationship between Output Voltage Level and Speed
o0 a 6V / 47 r/min0O
10 i

Motor Actuald oV /187 r/m?nD
20 6V / 750 r/min0]
Speed -
[3] O 0 6V / 3000 r/min0]
40 o 1.5V /3000 r/min{]
50 ; 6V / 47 r/min0]
60 6V /187 r/min0
CommandO X
70 6V / 750 r/min
Speed -
80 6V / 3000 r/min0d
9 1.5V / 3000 r/min
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Parameter Setting

Default setting is shown by [

]

Parameter(] Setting ] . "
No. Parameter Name range Function/Description
08 Torque monitord 0-12 | The parameter selects/sets a relationship between voltage output to the torque
(IM) selection monitor signal output (IM: CN X5 42-pin) and generated torque of the motor or
number of deviation pulses.
Setting valuelllM Signals[IRelationship between output level and torque or number of deviation pulses
[0] O | TorqueO O 3V / rated (100%) torquel
10 O 0 3V / 31Pulsel
20 0 3V / 125Pulsel
No. of] Lse
30 . 0 3V / 500Pulse]
DeviationQ
40 O 3V / 2000Pulse
PulsesD
50 0 0 3V / 8000Pulsed
6 — 100 = Enabled under full-closed control (See P156 —.)0
110 - O 3V / 200% torquel]
Torqueld
12 o 0 3V / 400% torque
J
09 TLC outputO 0-5 | The parameter allocates functions of output in torque limits (TLC: CN X5 40-pin).
selection Setting valuell FunctionsO RemarksO
0 | Output in torque limitd []
LO] P d - For functional de-
10 Output of zero-speed detection O . .
- tails of respective
Output of an alarm due to either of over- .
20 . outputs listed left,
] regeneration/overload/absolute battery [ I
- refer to "Wiring to
30 Output of over-regeneration alarmQ] .
Connector CN X5
40 Output of overload alarm
on page 78.
5 Output of absolute battery alarm
0A ZSP outputd 0-5 | The parameter allocates functions of zero speed detection output (ZSP: CN X5 12-pin).
selection Setting valuel] FunctionsO RemarksO
o0 Output in torque limitO []
P d - For functional de-
[ 1] O | Output of zero-speed detection [ . .
- tails of respective
Output of an alarm due to either of over- .
20 . outputs listed left,
| regeneration/overload/absolute battery O -
- refer to "Wiring to
30 Output of over-regeneration alarmQ .
Connector CN X5
40 Output of overload alarm
on page 78.
5 Output of absolute battery alarm
0B Absolute encoder] 0-2 Listed below are settings when you use the absolute encoder:
setup Setting valuel]] Descriptiond
o0 To use the absolute encoder as absolute.[
[ 1] O | To use the absolute encoder as incremental.(J
o0 To use the absolute encode as absolute. In this case, multi-rotation
. excess counter is ignored.
J
oc FBa:L;(;zr?;te oft 0-2 Setting valuel] Baud Ratel]
00 2400bpsO
10 4800bps0]
[ 2] 9600bps
ob E:igsrate oft 0-2 Setting valuel] Baud Ratel]
00 2400bpsO
10 4800bps0]
[ 2] 9600bps

146



[Connections and Settings in Torque Control Mode]

Parameters for Time Constants of Gains and Filters: Related to Real Time Auto Tuning

Default setting is shown by [

selection

Parilrg.eter] Parameter Name Srgtr}bném Unit Function/Description

11 1st Velocity loop | 1 —35000] Hz » The parameter defines responsiveness of the speed loop. You need to
gain [ 35] * set this speed loop gain high so as to improve responsiveness of the

entire servo system by increasing position loop gain.

12 1st Velocity loopd | 1 - 100000 ms » This parameter is an integration element of a speed loop and acts to
integration timed [ 16] * drive quickly the subtle speed deviation into zero. The smaller the
constant setting is, the faster deviation will be zeroed. 0

« Setting of “ 1000” will remove effects of integration.

13 1st speed 0-o60 -0 » The parameter sets in 6 phases (0 to 5) a time constant of the low-pass
detectiond [O] * filter inserted after the block of converting an encoder signal into a
filter speed signal.O]

» Setting this parameter high would increase a time constant, thereby
reducing noise of the motor. However, usually use the factory setting (0).
14 1st torque filterd | 0— 25000 0.01ms | The parameter sets a time constant of the primary delay filter inserted
time constant [ 65] * into the torqgue command unit.(J
* It effects the control of vibration because of the torsion resonance.

190 | 2nd Velocity loop] 1 — 350001 HzO |« A position loop, speed loop, speed detection filter, and torque command

g gainO [ 35] *[1 a filter, respectively, has 2 pairs of gains or time constants (the 1st and
1A0 | 2nd Velocity loop inte- | 1 — 100001 msO 2nd).0O0

d gration time constant 0| [ 1000] tO O  Each function/content is similar to the 1st gain/time constraint, described
1BO |2nd speed O 0-o60 -0 earlier.O]

ad detection filterd [ O] *O ad * For details on switching of the 1st and 2nd gains or time constants, refer

1C 2nd torque filterd | 0 — 25000 0.01lms to Adjustment volume on page 186.0
time constant [ 65] * * Prl1 and Pr19 will be set in terms of (Hz) when Pr20 inertia ratio has

been set correctly.

1D 1st notchO 100 — 150000 Hz » The parameter sets frequency of the resonance suppression notch filter.(J
frequency [ 1500] * You should set it about 10% lower than the resonance frequency of the

mechanical system that has been found by the frequency characteristics
analysis facility of the setup assisted software “ PANATERMR" .[J
* Setting this parameter ” 1500” would disable the function of notch filter.
1E 1st notch width 0-40 -0 » The parameter sets width of the resonance suppression notch filter in 5

steps. The higher the setting is, the greater the width is.O
* Normally, use a factory setting.
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Note) Standard default setting in[ ] under "Setting range" and marked with * is automatically set during the
real time auto gain tuning. To manually change the value, first disable the auto gain tuning feature be
seeing page 196 "Disabling of auto tuning function" in Adjustments, and then enter the desired value.
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Parameter Setting

Parameters for real time auto gain tuning

Default setting is shown by [

Parameter
No.

] Parameter Name

Setting ]
range

Unit

Function/Description

20

Inertia ratio

0 — 100001
[ 100] *

I

%

« Defines the ratio of load inertia to the motor's rotor inertia.]

E Pr20 = (rotor inertia / load inertia) x 100[ %]

* When you execute auto gain tuning, load inertia will be estimated and
the result will be reflected in this parameter.O
Pr11 and Pr19 will be set in terms of (Hz) when inertia ratio has been set
correctly. When Pr20 inertia ratio is greater than the actual ratio, setting
of the speed loop gain will increase. When Pr20 inertia ratio is smaller
than the actual ratio, setting of speed loop gain will decrease.

Real time autol]
tuning set up

 Defines the operation mode of real-time auto tuning. Increasing the set
value (3, 6,...) provides higher response to the inertia change during
operation. However, operation may become unstable depending on the
operation pattern. Normally, set this parameter to "1" or "4".00

« If you set this parameter to any value other than 0, Pr27 disturbance
observer filter selection will be disabled (0). In addition, if you set the
adaptive filter to disabled, Pr2F adaptive filter frequency will be reset to 0.0

* When Pr20 is "0", Pr2F (Adaptive notch frequency) is reset to "0".00
In the torque control mode, the adaptive notch filter is always invalid.

Settinqjvalue[

Real-time Auto Gain Degree of Changes [

. . . AdaptivS Filter(]
TuningO in Load Inertia O

o0

Not used[] -0 Absent[]

[1 O

O Hardly changes.O O

20

O Changes moderately.O Presentl]

30

Changes sharply.O O

40

Hardly changes.[ O

50

O Changes moderately.(] Absent]

601

O Changes sharply.O O

7

Not used -0 Present

* Note that any change in this parameter will be enabled when Servo OFF
changes to Servo ON.

Machine stiffness
at auto tuning

0-150
[ 4]

« Defines the machine stiffness during execution of real-time auto tuning.O

Low <Machine stiffness—HighO

Low< Servogain —HighOd
|Pr22 | 0,1------ g----14,15 |

Low ~ Responsiveness — High

« If the parameter value is rapidly changed, the gain significantly changes,
applying a shock to the machine. Be sure to set a small value first, and
increase it gradually, while monitoring the operating condition.

Normal auto
tuning motion O
set up

» Defines the operation pattern of the normal mode auto tuning.O]

Set value] Number of revolutions(l Revolving direction
[0] O a CCw - CcwO
10 2[ revolution] O W~ CCWO
20 0 CCw - ccwiO
30 - CW - CWO
40 ; CCW - CWO
50 . CW-» CCwO

1[ revolution]
60 CCw - ccwO
7 CW- CW

Example) Setting this parameter to "0" provides two CCW revolutions andd
two CW revolutions.
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[Connections and Settings in Torque Control Mode]

Default setting is shown by [

Parfa\\lrg'eter] Parameter Name Srgtr"ugngt Unit Function/Description
27 Disturbancel 0 —-2550 -0 » Cut-off frequency of the filter for disturbance torque observer is set.
torque observerl] 0 Set valuel] Cutoff FrequencyO
filter selection [ 0] *O Disturbance Observer Disabledd
1-255 Enabled, filter cutoff frequency [ Hz] = 3.7 x setting
A larger value provides stronger disturbance suppression; but a larger operation noise is emitted. When using this
function, it is necessary to set Pr20 inertia ratio correctly. When Pr.21 real time auto tuning mode setting is altered,
Pr27 changes to O(disabled). Also, while the real time auto tuning is enabled (Pr21 is not O or 7), Pr27 is fixed to 0
and the disturbance observer is disabled.
28 2nd notch 100 -150000 Hz « Defines the notch frequency of the second resonance suppression notch
frequency [ 1500] filter.O
* The unit is [ Hz] . Match the notch frequency with the machine's reso
nance frequency.[]
100 to 1499: Filter enabled 1500: Filter disabled
29 2nd notch widthO 0-40 -0 « Select the notch width of the second resonance suppression notch filter.O]
selection [ 2] * Increasing the set value enlarges the notch width.
2A 2nd notch depthO | 0-990 -0 * Select the notch depth of the second resonance suppression notch filter.OJ
selection [ O] * Increasing the set value reduces the notch depth and the phase delay.
2F Adaptive filterO 0-640 -0 » Table No. corresponding to the frequency of the applied filter is dis-
frequency [O] * played. (See page 196)0

* When the applied filter is enabled (when Pr21 (real time auto tuning
mode setting) is 1-3,7), this parameter is set automatically and can not
be altered.O]

0: Filter disabled 1 - 64: Filter enabledd
Before using this function, see page 196 “ Disabling of auto tuning func-
tion” in adjustments.O]

* When the applied filter is enabled, the parameter is stored in the EE-
PROM every 30 minutes. And when the applied filter is enabled at turn-
ing ON the power next time, the data stored in the EEPROM is used as
the initial value to adapt the operation.[

* When clearing the parameter to reset the adapted operation due to un-
satisfactory operation, once set the applied filter disabled (set Pr21 (real
time auto tuning mode setting) to other than 1 - 3, 7), and make it en-
abled again.O

* Refer to “ Control of Vibration Damping” of Adjustment volume on page 211.
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Note) Standard default setting in[ ] under "Setting range" and marked with * is automatically set during the
real time auto gain tuning. To manually change the value, first disable the auto gain tuning feature be
seeing page 196 "Disabling of auto tuning function" in Adjustments, and then enter the desired value.
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Parameter Setting

Parameters for Switching to 2nd Gains

Default setting is shown by [

Parameter
No.

; Parameter Name

Setting ]
range

Unit

Function/Description

30

2nd gain actiond
set up

0-1

* The parameter selects switching of PI/P operation and the 1st/2nd gain
switching.

Setting valuelll
on
[1]*

*1 Switching of 1 PI/P operation is done through gain switching input

(GAIN CN X5 27-pin).

GAIN inputd
Open with COM-0I
Connect to COM-.

Gain Selection/Switching
The 1st Gain (Possible to switch PI/P) *10
Possible to switch the 1st/2nd gain *2

Operation of speed loopO
PI operationd
P operation

*2 For conditions of switching between the 1st and 2nd gains, refer to
“ Adjustment upon switching gain” of Adjustment volume on page 202.

Torque controld
switching mode

-0

* The parameter selects conditions for switching between the 1st and 2nd
gains in torque control mode.O]
« This is same as Pr31 except parts related to position and speed control.

Setting valuelll
[ 0] *0
10

Conditions for Switching Gains
Fixed to the 1st gain.O
Fixed to the 2nd gain.OJ
With the gain switching input (GAIN) turned ON, 2nd gain is
selected. (Pr30 should be set to 1.)00
With much variation of torque command, the 2nd gain is O
selected.

T

20
=)

3 7

*1 For details on levels to be switched, refer to “ Adjustment upon switching
gain” of Adjustment volume on page 202.

¢ This is same as content of:[]
Pr32: Switching delay timel

Pr33: Switching levelO
Pr34: Hysteresis at switching” 0

switching hysteresis

[ 0]

3BO | Torque controld |0 — 10000 x 166usC]
ad switching delay timel [0] O ad
3CO | Torque controld |0-2000001 -0
g switching levelO [0] O g
3D Torque controld 0 — 2000010 -0

in position control mode.

Parameters for Position Control

Default setting is shown by [

single turn

[ 2500]

Parilrg.eter] Parameter Name Srgtr;[bngﬂ Function/Description
44 Output pulses per[]1— 163840 The parameter sets number of pulses per one revolution of encoder pulse to be out-

put to the host device. The pulse will be set in dividing.O
You should directly set in this parameter the number of pulses per revolution needed
for your device/system in terms of [ Pulse/rev] .

45

Pulse outputO
logic inversion

In a relationship of phases of output pulse from the rotary encoder, Phase B pulse is
behind pulse A when the motor rotates in CW direction. (Phase B pulse advances
ahead of phase A pulse, when the motor rotates in CCW direction.)

Inversion of logic of phase B pulse with this parameter could invert a phase
relation of phase B pulse to phase A pulse.
O IWhen Motor is Rotatingl] IWhen Motor is Rotatingll
SettingDvalue E in CCW direction in CW direction
O A pulse(OCA)I
Il
op 0 el LI L LT
[2] o Non-inverting[J
1 [Pl LT T
Inverting

]

]



Parameters for Speed Control

[Connections and Settings in Torque Control Mode]

Default setting is shown by [ ]

Parﬁlrgfater] Parameter Name Srgtr;[bngﬂ Unit Function/Description
52 Velocity O —20470| 0.3mV | * This parameter adjusts offset of external analog speed command system
commandl — 20470 including the host device.O
offset [ 0] » Offset volume will be approximately 0.3mV per a set value “ 1" .00
* To adjust offset, there are 2 ways of (1) manual adjustment and (2) auto-
matic adjustment.
1) Manual adjustment
* When you make offset adjustment with the driver only:[]
Using this parameter, set a value that prevents the motor from rotat-
ing, after you have correctly input OV in torque command input
(SPR/TRQR) (or connected to signal ground).O
* When the host device establishes a position loop:[
With servo locked, using this parameter, set a value so that deviation
pulse will be zero.O
2) Automatic Adjustment
« For details on operating instructions in automatic offset adjustment
mode, refer to “ Details of Execution Display of Auxiliary Function
Mode” of Preparations volume on page 66.01
* When you execute automatic offset adjustment, result will be reflec-
ted in this parameter Pr52.
56 4th internald —200000  r/min The parameter directly sets the 1st to 4th speed of internal command
speed —200000 speed of when setting of internal speed has been enabled with the para-
[ O] meter “ speed setting internal/external switching” (Pr05), to Pr53 to Pr56
respectively, in the unit of [ r/min] .0
<Caution>0
Polarity of settings shows that of internal command speed.
+[] CCW direction viewed from the edge of axis for (+) commandO
-0 CW direction viewed from the edge of axis for (-) command
ErS@s a value of speed limits in torque control mode.O
You should set this parameter in a range of rotational speeds of the
motor to be used.
57 JOG speed set up | 0-50000 r/min | The parameter directly sets JOG speed in JOG run in “ motor trial run
[ 300] mode” in terms of [ r/min] .O
For details on J OG function, refer to “ Trial Run (J OG)” of Preparations val
ume on page 68.
5C Torque command(] 10 — 100] 0.1V/0 | The parameter sets a relationship between voltage applied to the torque
input gain [ 30] 100% | command input (TRQR: CN X5 14-pin) in torque control mode and gener-
ated torque of the motor.
+ Setting is in the unit of [ 0.1v/100%] Seting el TOMLE [CCW
and used to set a value of input vol- ~ Time _Frigrtgggzoo
tage necessary for calculating rated ol
torque.O 10N8 6 -4 -2 :
« At a factory setting of 30, the relation- 1020 A
ship will be 3v/100%. Input Voltage
200
300[ %]
5D Torque commandd] 0-1 -0 The parameter inverts polarity of the torque command input signal
input inversion (TRQR: CN X5 14-pin).00
In speed/torque switching mode (when Pr02 is 5), torque command input
under torque control will be 16-pin of the connector CN X5.
Setting valuell] Direction of Generation of Motor Torquel
[ 0] O [ CCW direction viewed from the edge of axis for (+) command(
1 CW direction viewed from the edge of axis for (+) command
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Parameter Setting

Parameters for Torque Control

Default setting is shown by [ ]

Parameter[J Setting . . L
No. Parameter Name range Unit Function/Description
5E Torque limit 0-500 % e This function limits maximum torque of the motor through setting of

parameters within the driver.]

« In normal specifications, torque about 3 times higher than the rated is al-
lowed for an instant. This parameter limits the maximum torque, how-
ever, if the triple torque may cause a trouble in the strength of motor
load (machine).

Torque [ %cCw]|

« Setting should be given as a % 300 (Max.)

value to rated torque.O

e The right figure shows a case
in which the maximum torque
is limited to 150%.0

¢ Pr5E limits maximum torque in
both CW and CCW directions
simultaneously.

When Pr5E=150 2001

1004
(Rated)

4 Speed

1100 (Rated) (Max.)

r200

300

<Caution>0

You cannot set this parameter to a value above a factory setting of the
system parameter (i.e., a factory set parameter that cannot be changed
through of PANATERMe and panel manipulation) “ Maximum Output
Torque Setting” . A factory setting may vary depending on a combination
of an driver and motor. For further information, refer to “ Pr5E Setting of
Torque Limit” of Preparations volume on page 55.

Parameters for various sequences

Default setting is shown by [ ]

Pararg.eter] Parameter Name Srgtr;[bngm Unit Function/Description
61 Zero speed 0-—2000001  r/min » The parameter directly sets timing to an output zero speed detection out-
[ 50] put signal (ZSP: CN X5 12-pin) in terms of [ r/min] .0
» A zero speed detection signal (ZSP) is output when motor speed falls
below the speed set with this parameter Pr61.
« Setting of Pr61 acts on both
CW and CCW directions, ir-
respective of the rotating di-
rection of the motor. i
||
| |
zsp_l ON |_
62 At-speed 0—2000001 r/min » The parameter sets timing to output a at-speed signal (COIN;CN X5 39-
[ 1000] pin) in speed control and torque control modes in terms of rotational

speed [ r/min] .00
» When the motor speed exceeds setting of this parameter Pr62, at-speed
signal (COIN) will be output.

« Setting of Pré1 acts on both Speed
CW and CCW directions, ir- Pré2—st---f [ccw
respective of the rotating di-
rection of the motor. :
:
------- «—Fir62
COIN OFF ON
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[Connections and Settings in Torque Control Mode]

Default setting is shown by [

Parﬁlrg.eter] Parameter Name S;gtr;[bngt Unit Function/Description
65 Undervoltagel 0-1 -0 The parameter sets whether to enable the “ protection against main power
error responsel] source under-voltage” function when you shut down the main power of
at main power-off main and control power supplies.
Setting valuell Main Power Source Under-voltage Protection Action
ad In this case, if you shut off the main power during Servo ON, it
o0 will be SERVO-OFF without a trip. Then, when the main pow-
ad er supply turns ON again, it will be recovered to Servo ON.O
O Shutting off main power during Servo ON will activate ab-
[ 1] O |normal main power supply under-voltage (alarm code
ad No.13) and cause a trip.
Refer to the timing chart “ At Power ON” of Preparations volume on page 40.
66 Dynamic brekel 0-1 -0 The parameter sets driving conditions at decelerated operation after over-
inhibition atO travel input inhibit (CCWL: connector CN X5 9-pin or CWL: connector CN
overtravel limit X5 8-pin) has been activated and enabled.
Setting valuell] Driving Conditions from Deceleration to Stop
[ Ia] 0 The motor decelerates and stops as the dynamic brake (DB) is
o operated. The motor will be in free condition after it stops.O
1u Free running, the motor decelerates and stops. The motor
will be in free condition after it stops.
67 Error responsel] 0-7 -0 The parameter sets:O
at main power-off (1) Driving conditions during deceleration and after stopping; and O
(2) Processing to clear content of the deviation counter[
after the main power source is shut off.
Setting O Driving Conditions Content of Deviation[]
value |During Deceleration] After StoppedO CounterO
[0] O DBO DBO Clear
10 Free RunJ DB ClearO
20 DBO Free[ ClearO
30 Free RunlJ Freeld ClearO
40 DBO DBO Retentiond
50 Free Run DBO Retentiond
60 DBO Freeld Retention
7 Free Run Free Retention
DB: Activation of dynamic brake
68 Error responsel] 0-3 -0 The parameter sets driving conditions during deceleration or following
action stop, after any of protective functions of the driver has been activated and
alarm has been generated.
SettingO Driving ConditionsO Content of Deviation[J
valuel[l |During Deceleration] After Stopped Counterd
[0] O DBO DBO Clear
10 Free Run DBO ClearO
20 DBO Free[ Cleard
30 Free Run Free Clear
(DB: Attivation of dynamic brake)d
See also “ When Abnormality (Alarm) Occurs (Serve ON Command State)”
of the timing chart, Preparations volume on page 41.
69 Sequence at[] 0-70 -0 * The parameter sets:J

Servo-OFF

1) Driving conditions during deceleration or after stop
2) Processing to clear the deviation counterd
following Servo off (SRV-ON signal: CN X5 29-pin turns On F Off).00

* A relationship between setting of Pr69 and driving conditions/deviation
counter processing conditions is similar to that of Pr67 (Sequence at
Main Power Off).0

* See also “ Serve On/Off Operation When the Motor Stops” of the timing

chart of Preparations volume on page 42.
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Parameter Setting

Default setting is shown by [

Parameter
No.

1

Parameter Name

Setting[]
range

Unit

Function/Description

6A

Mechanical brakelJ
delay atO
motor standstill

0 - 1000]
[ 0]

2ms

The parameter sets time till non-energization of motor (servo free) after
the brake release signal (BRK-OFF) turns off (brake retained), at Serve
Off while the motor stops.

e In order to prevent minor srv-oN ON
movement/drop of the motor X
(work) due to operation de- BRK-OFF Wn
lay time of the brake (tb):0] ' I
[ Setting of PréA Z th.[]

* See " Serve On/Off Operation Motor Energizegnergizationi I_Nqn_D_
When the Motor Stops” of ; energization

| PreA |

OFF

Actual Brake _I Retention

Release !
[

the timing chart on page 42.

See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 43.

6B

Mechanical brakel
delay atOl
motor in motion

0 — 100}
[ 0]

2ms

Unlike Pr6A, the parameter sets time till brake release signal (BRK-OFF)
turns off (brake retained) after motor non-energization (servo-free), at Ser-
vo off while the motor is rotating.

« This should be set to prevent de-
terioration of the brake due to
revolutions of the motor.O

« At Servo off while the motor is ro-
tating, time tb in the right figure
will be either set time of Pré6B or
time till the motor rotational
speed falls below approximately
30r/min, whichever is smaller.00

* See “ Serve On/Off Operation When the Motor is
Rotating” of the timing chart of on page 43.

SRV-ON ON

BRK-OFF -
Release I Retention

Motor Energized
Energization

OFF

Non-O
energization

Motor Speed 30 r/min

See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 42.

6C

Externall
regenerativel
resister set up

This parameter is set depending on whether to use regeneration resis-
tance built in the driver, or to provide a regeneration resistance in the ex-
ternal (connect between RB1 and RB2 of connector CN X 2 in types A to
D, and between terminal blocks P and B2 in types E - G).
Settingld | Regeneration Protection against Regeneration[]
valuell |Resistance to Usell Resistance Overload
O 0 According to built-in resistance, (about

[ 0] O | Built-in resistancel] 1% duty) protection against regenera-
tion resistance overload works.O
This is activated with operating limits of
the external resistance at 10% duty.(]
This is activated with operating limits of
the external resistance at 100% duty.
Regeneration resistance does not
work, and a built-in condenser accom-
modates all regenerated power.

(] ]
|- —J

External resistance

T

] 1
) T

Built-in reﬁistance[
H 0

3 External resistance

<Request>[]

When you use an external regeneration, you must install external safe-
guards such as a temperature fuse, etc.OJ

Otherwise, as protection of regeneration resistance would be lost, causing
abnormal heat generation and burnout.(]

<Caution>0

Be careful not to touch an external regeneration resistance.[

While you are using an external resistance, it may become hot and scald
you. Fortype A, only external regeneration resistance is used.

6D

Main power-offQ]

detection time

0—-32767]

1

[ 35]

2ms

The parameter sets time to detect shut-off when shut-off of main power

supply continues.
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[Full-closed control mode]
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Outline of Full-closed control

Full-closed control detects the position of the machine to be controlled directly using an external linear scale
and feeds it back to perform position control. Full-closed control provides control that is free from influence
of positional fluctuation due to, for example, an error of ball screw or temperature etc.

By building full-closed control system, a high precise positioning of sub-micron order can be obtained.

(Speedd
detection)
< f] P ]
Position
command
Controller | =————-
PositionO
detection
P
Linear scale

For division ratio of a linear scale, we recommend 1/16 = linear scale division ratio < 32.

(Control mode )

Full-closed control of the Alll series provides four control modes as listed below.

In order to maintain compatibility with the Matsushita A-series, full-closed control, hybrid control and exter-
nal encoder control modes are given.

In Alll series, it is recommended to use second full-closed control mode. For each control mode, see also
“ Block Diagram by Control Mode” of Preparations volume on page 298.

Position[] Speed(] Yo Corresponding
Control mode e I ) Characteristics Encoders
O O O A control in which external scale position is used as feedback for|[O
O g0 O position control, and encoder (motor) speed is used as feedback for E
Externalll 500 P/r O
Full-closed controll o] Encoder[jspeed control.0 17-bitd
O sDcae 0 Be careful that the unit of the ordinary position control and the unit of 0
O O position loop gain are different from each other.O _
0 - O A mixed control mode of full-closed control and semi-closed control.[] ;
0 E 0 When the full-closed control mode is used, in case of low machine .
O stiffness, compared to semi-closed control mode, there may be a case
0 O - . . N . . |0
0 0 that sufficient control gain can not be obtained resulting in a failure in
O Encoder/ (O obtaining required operation.[] E
. . . . 500 P/r O
Hybrid control external O|Encoder[JHybrid control is a control mode that provides both of response 17-bit0
O scaled O performance of the semi-closed control mode and accuracy of full- - ol
ad O O closed control mode in which, while the semi-closed control is always .
d d O performed, position command is corrected on the basis of a deviation 0
O O O between the encoder and the external scale at predetermined timing
O 0 O when the machine comes to a stop.O O
External encoder | External(] |External[] A control mode in which both position control and speed control uses | 2500 P/r [
controld scaled scale(] |external scale position/speed as feedback data. 17-bit0
O 0 O Although second full-closed control mode is the same as the full-closed | [
0 0 O control mode in the point that external scale position is used as|[
feedback for position control and encoder (motor) speed is used as|[
Second full-closed External(l . . o .
Encoder |feedback for speed control, the unit of the position loop gain isO Only 17-bit
control scale . . .
the same as that of the ordinary position control mode. Torsion
correction function using Pr7B and Pr7C and status feedback function
using Pr7C-Pr7E are available.
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[Full-closed control mode]

Selecting among full-closed modes

[Semi-closed control mode: second control mode of Pr02=06 or Pr02= 10)

Speed control and position control is performed on the basis of the feedback of the encoder.
A part of the function of the interface connector CN X5 is different from the ordinary position control mode.
Input the command pulse based on the encoder.

<Caution>

(2) If you set control mode setting parameter Pr02 = 9, 10, and switch to speed control, functions of I/
O ports will also be switched simultaneously. Thus, refer to “ List of Function Switching by Control
Mode of Interface Connector CN X5” on page 160 and be careful in using.

(Full-closed control mode: Pr02=7)

Speed control is performed based on the feedback of the encoder, and position control is performed based
on the feedback of the external scale.
Input the command pulse based on the external scale.

<Caution>

(1) Command 1 pulse equals to 1 pulse of the external scale. Be careful that the setting of the com-
mand division scale ratio is different from that of the semi-closed control mode.

(2) With respect to the setting value of the position loop gain (Pr10, 18), the value, which is actually
used for control, is obtained by:
Particularly, be careful that the actual position loop gain becomes larger than the set value when
the number of external scale pulses is larger than the number of the encoder pulses per 1 rotation
of the encoder.

Number of external scale per 1 rotation of motor
Number of feedback pluses of encoder

Position loop gain (Pr10,18) x

(Hybrid control mode: Pro2 = 8|

During normal operation at the reference speed (Pr70) or higher speed, both speed control and position
control are based on the encoder's feedback signal (as in the semi-closed control mode). If the reference
speed or lower speed continued for the specified period (Pr71), high-precision positioning is performed
through position correction based on the external scale's feedback signal for the specified control period
(Pr72).

Normally, even if the mechanical stiffness between the motor and external scale is low, stable operation is
ensured as in the semi-closed control mode. During positioning control, the servo driver corrects position
data through the external scale, enabling high-precision positioning.

Set Pr70 (hybrid switching speed) and Pr71 (hybrid switching time) so that correction will start when vibra-
tion of the motor at setting deadens.

Input a command pulse based on the external scale' s reference signal.

=
=
=
o
o
(%]
@
=%
Q
o
3
=
=
S

<CAUTION>

(1) Note that the command multiply division ratio of full-closed specification differs from that of semi-
closed control mode because command 1 pulse is one pulse of an external scale.

(2) If the ratio of the encoder pulse to the external scale pulse is large (x20 or more), or the ratio cannot
be defined by Pr74 to Pr76, particularly when moving distance is long, the internal position error
data may overflow, resulting in a position error. Adjust the mechanical and control systems so that
the position error for each encoder does not exceed 32767.
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Outline of Full-closed control

(External encoder control mode: Pr02 = 9 (Second control mode)]

Execute full-closed control by using speed.
Input a command pulse according to the external scale standard.

<CAUTION>

(1) Note that the command multiply division ratio of full-closed specification differs from that of semi-
closed control mode because command 1 pulse is one pulse of an external scale.

(2) In the external encoder control mode or the speed control mode in combination with the external
encoder control mode, the gain switching function cannot be used. Be sure to set up the relevant
parameters as listed below.

Pr30 2nd gain operation setup O 1d
Pr31 Position control switching mode [ 1d
Pr36 Speed control switching mode 0

With the above parameter settings, the gain for the speed control mode, and the gain for the
external encoder control mode are fixed to "Gain 1" (P10 to Pr14) and "Gain 2" (Pr18 to Pr1C),
respectively.

(3) When the control mode is switched between the external encoder control mode and the speed
control mode, speed data may rapidly change. To prevent a trouble during the switching time, stop
the motor before switching the control mode. (Mode switching time: 1 to 5 ms)

Although speed loop gain (Pr19) when the external encoder control is selected is actually used in
the control to setting [ Hz] , it differs from:

Number of External Scale Pulses per Revolution of Motor

Speed Loop Gain (Pr19) x
P P ( ) Number of Encoder Pulses per Revolution of Motor

Be careful because oscillation may take place, in particular, when the number of external scale
pulse is greater than that of encoder pulses per revolution of the motor, or when it is too small.

(4) If you set control mode setting parameter Pr02 = 9, 10, and switch to speed control, in particular,
functions of 1/0 ports will also be switched simultaneously. Thus, refer to “ List of Function Switch-
ing by Control Mode of Interface Connector CN X5” and be careful in using.

(2nd full-closed control mode: Pro2 = 14)

The 2nd full-closed control mode is same as normal full-closed control in that speed control is executed
through feedback of the encoder, while position control is done through feedback of external scale. An
improvement is that conversion of a position loop gain that needs correction can be made at the driver. A
user can select the 2nd full-closed control mode only when a 17-bit absolute/incremental shared encoder is
used.

Input a command pulse based on the external scale' s reference signal.

158




Full-closed control
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CN X5 Connector

Functional selection of interface connector CN X5 by control mode

(Input Circuit |

Signald | Pint] 1FOl . Control mod.e setting (.Pr02) . . Parameter(d
(symbol) | No. [circuit :géDmi-c osed(] l7:lﬁl-c osed[] EfyDbDridD nged/eEternal[]égégd/smemi-m EP.]‘el '2DndDD related .to port
O U | control! contral contfol  |encoderldontrol| closed Ebntrol | full-cloddd setting
SPR/TRQRI[ 140( AIO -0 -0 -0 Speed O Speed O -0 Speed commandO
enabled with(d
O 0 | O 0 | n| commandO| commandC o Pro5=0.2
CCwTL/TO| 160 AIO CCw [ CCW [I CCW [ ccw i ccw CCwW [ ecr%Vl;llé(c)Jr\?vlijt?w "Er]nit o
RQRO O O | torque limitC} torque limitQ torque limitC} torque limitd torque limitd torque limitC] pro3=0
CWTRO 1800 AIU cw cw CWw QO cw cw Cw QO gr\]/gélcgglﬁtlri]ﬁlljit 0
ad O O | torque limitd] torque limitd torque limitd torque limitd] torque limitd] torque limitd] pro3=0
PULS1.20 | 3,40 PIO|Command pulse[@ommand pulse[@ommand pulse 3-/Command pulse] —/Command pulselCommand pulse[l
SIGN1.20 5,60 PIO|Command sign[Command sign{Command sign[3-/Command sign[~/Command signlJCommand sign(]
SRV-ONO 290 sSlIO| Servoond| Servoonl| Servoonl| Servoonl| Servoonl| ServoonO
GAINO 270( SIO| PactionO| Pactiond| Pactiond| 1stgaind | P actiond| P actiond|Pr30=0:P0O
0O 0 0 | (2nd gain) O (2nd gain) O (2nd gain) O fixedd | (2nd gain) C] (2nd gain) [ &ction changeoverl]
ad O O | changeoverl] changeoverlchangeoverl] /2nd gaind| changeoverl]lchangeover(] Egcl)z 12?2?3622,[
0 o| O 0 0 O fixedO O O Pr3A=2:2nd gain
ad O O g O 0 g O O change over
DIvO 280| SIO| Commanddv/0 | Commanddiv/d | Commanddiv/0 | Commanddiv/0 | Command div/D -0
d O O [multi changeover 100 multi changeover 10imulti changeover 10 multi changeover Limulti changeover 111 O
ZEROSPDLO 260| SIO| Speed zerol] Speed zerol] Speed zerol] Speed zerol] Speed zero[l -0 Speed zero clamp
O 0 0 clampQ clampQO clampO clampO clampO 0 enabled with Pr06=1
CL/INTSPO[ 300| SIO| CounterD | Countert] | Counterl |Internal speed [nternal speed [1 Counterl) | Counter clear input:
D20 O O clear] cleard clear] selection 2/0] selection 2/00 cleard | level/edge selection
O 0 0 O | O counter clear[] counter clearl] 0 with Pr4D
INH/INTSO | 330( SIO| CommandO| Scale errorl] Scale errorUinternal speed [nternalspeed] Commandl Command pulsel]
PDI/SC-0 O O pulseO O g selection 1/0 co?r?iﬁg rE)L}I/sDeD pulsel] [ input disable isO
ERRO O O |input disablel] O 0 scale error(] | input disable |input disable[jactive with Pr43=0
C-MODEO | 320| SIO| Shangemeer | -0 -0 | Sanadever | Sanddever | =0
CwL/sMo| 80O O | Smoothing]l Smoothing] Smoothing[]CW drive disable[CW drive disablel] CW drive[d| CW drive disable is
OTHO O SiO filterO filterD filterO Ismoothing filter(] /smoothing filter] ~ disable | active with Pr04=0
CCWL/DIO 90| SIO| CommanddiviO| Command div/C| Command div/0 | CCW drivgjdisable/[ICCW drivgldisable/ll CCW drivel] CCW drive disable is
) ) ) command div/0 |  command div/C . )
\in 30 O |multi changeover 2[multi changeover 2multi changeover 2[multi changeover 2 | multi chargeover 2| disabled | active with Pr04=0
A-CLRO 10| slIO| Alarm clearl] Alarm clearl] Alarm clear[] Alarm clearl] Alarm clear[] Alarm clear(]
S-RDY+,-01]35,34| SI |Servo ready | Servo ready | Servo ready | Servo readyIServo ready | Servo ready
Mode specificll Set to: Pr30=1{0
precautions Pr31=1,0
O Pr36=0
Precautions common O |1) In the above control modes, you cannot use frequency characteristics
to modes analysis from auto gain tuning or PANATERMe. If you wish to use it,
execute the control mode at 0: position control mode. In this case, be careful
because functions of the above ports will also be switched.(
2) Pr50, 51 can set speed command input gain/reverse and Pr5C/5D can set
torque command input gain/reverse.d
3) Pr77=1 disables scale error input.
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(Output Circuit )

[Full-closed control mode]

signail | Pind] vFD Control mode setting(Pr02) Parameter]
bol) | No. Ocircuit jgéaljmi-c osed[] Izﬁﬂ-c%sedD a;l%jridlj g[:)Eed/eEternal[]é;?e:gdlgemi-lil tlhg :ZDndDEI related to port
(symbo 0 U | contr control control  |encodeftdontrol| closed kbntrol | full-closéd setting
ALM+,-0 [37,36[0SO10Servo alarmIServo alarm[IServo alarmServo alarm[IServo alarm{IServo alarm{]
COIN+,-0 [39,38[1S01(] PositioningL] Positioningl] PositioningL] Speed reached/[Speed reached/[JPositioning [ Pré0 setsl]
O O 0 | completed| completed| completed| positioning 0| positioning 0| completed E?Zg?e'?sg l(zzlompte;
0 0 a O 0 0 completed completel 0 reached speed
BRK-O 11,100 SO10External brake[External brake[External brake[External brake[External brake[External brake[
OFF+,-0 O O releasel releasel releasel released releasel releasel
ZSPO 120| SO2[ Zero speedl] Zero speedll Zero speedl] Zero speedl] Zero speedl] Zero speedl PrOA selects [
O O O detectd detectD detectO detectO detectd detectd |output type
TLCO 400] sO20 Torquel Torquel Torquel Torquel Torquel Torquell | Pr09 selects O
O O 0 limitedO limitedD limitedO limitedO limitedO limitedd |output type
IMO 420 AOO Torquel Torquel Torquel Torquel Torquel Torquel | Pr08 selects the rangel
O O 0 monitorQ monitord monitord monitord monitord monitord | of command torque/
O O 0 O O O O O O positional deviation/[}
O O O ad O ad O O O external scale deviation
SPMO 430| AoOl SpeedD Speed[ Speed[ SpeedD Speed[ Speed | Pr07 selects the range
. . . . . . of actual speed/O
0 0 O monitorQ] monitor[] monitor(] monitor[] monitorQJ monitort] | command speed
OA+,-0 21,22[0PO10 Encoder |Encoder phase AlEncoder phase AlEncoder phase Al Encoderd |Encoder phase AIPr78 selectsl]
O O O Phase A ((external encoder|(@xternal encoder [(éxternal encoder|d Phase A |(external encoder[between encoder/I]
O O O ad phase A)OJ phase A)J phase A)0 ad phase A)0 | external encoder
OB+,-00 48,490PO10 Encoder |Encoder phase BlEncoder phase BlEncoder phase BT Encoder |Encoder phase BllPr78 selects [
O O O Phase B0 |(external encoder|({&xternal encoder [(external encoder|d Phase B |(external encoder|lbetween encoder/]]
O 0 O ad phase B)OJ phase B)O phase B)O ad phase B)J | external encoder
O O O ad O 0 0 O O Pr45 adjusts phase
0Oz+,-0 23,240PO10) Encoder |Encoder phase Z[Encoder phase Z[Encoder phase Bl Encoderd |Encoder phase BJPr78 selects
O O O Phase Z[ |(external encoder|(@xternal encoder|{external encoder|J Phase Z0 |(external encoder|between encoder/]]
O 0 O a phase )0 phase Z)0 phase B)O a phase B)J | external encoder
czo 19 | PO2 | EncoderOd |Encoder phase Z[Encoder phase BIEncoder phase Z[J Encoderd |Encoder phase Z[IPr78 selectsO
0 Phase Z |(external encoder|(@xternal encoder|{external encoder|J Phase Z  |(external encoder|lbetween encoder/]]
O phase Z) phase Z) phase Z) phase Z) external encoder
Precautions common U | 1) |n the above control modes, you cannot use frequency characteristics analysis
to modes from auto gain tuning or PANATERMe. If you wish to use it, execute the
control mode at O: position control mode. In this case, be careful because
functions of the above ports will also be switched.
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CN X5 Connector

Interface Circuit

(Input Circuit |

SI Connecting to Loy 71:%:7@ ''''' |
sequence input signals Is b -
| | T ]S |
» Connect to a contact of switch and relay, or a transistor Rely | ]
of an open collector output.

» Use a switch or relay for micro current so that insufficient 12-24v 7 ia),[,lf“‘@ ‘‘‘‘‘ |
contact can be avoided. .Servo_fN N |
* Lower limit of the power supply (12 to 24V) should not be 3 %0‘“‘” input -
less than 11.4V in order to secure the appropriate level - :

of primary current of the photo coupler.
Pl Command pulse 1) AmzsLS3lor equivalent of 1o T 7

input circuit

1) Line Driver I/F
e This is a good signal transmission method that is less
sensitive to noises. We recommend you to use this to
maintain the reliability of signals.
2) Open Collector I/F 2)
* This uses an external control power supply(Voc). R
 This requires a current-limiting resistor (R) correspond-

. . . . 5, SIGN1
ing to the capacity of the Voc value. . MR- |
Voc[ R valueD Voc — 1.500 pmACRY L |
be 2= 20 10mA o
l2vO | 1kQ 1/2W0 R+ 220 Max. input voltage DC24V
24v 2kQ 1/2W Rated current 10mA

@ shows a pair of twisted wires.

AI Analogue Command Input

« There are three analogue command inputs of SPR/RTQR
(14 pins), CCWTL (16 pins) and CWTL (18 pins).

e The maximum permissible input voltage is £10V. For the
input impedance of these inputs, see the right figure.

* If you make a simplified circuit comprising a variable re-
sistor (VR) and resistor (R), refer to the right figure.
When the variable range of each input is -10V to + 10V,
the VR should be a B type resistor of 2kQ (min.1/2W).
The R should be 200Q (min.1/2W).

e The A/D converters for these inputs should have the fol-
lowing resolution.

1) ADC1 (SPR and TRQR) : 16 bits (including one bit for sign)
2) ADC2 (CCWTL and CWTL) : 10 bits (including one bit for sign)
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[Full-closed control mode]

(Output Circuit

Sequence OUtDUt circuit Install as per the fig. Shows O
without falil

» This comprises a Darlington driver with an open collector. . | som) |
This is connected to a relay or photo coupler. : S &

» There exists a collector-to-emitter voltage Vce(SAT) of |ALM-O _:g/ |
approx. 1V at transistor ON, because of Darlington con- | T 12-24V o er gnal |
nection of the out put transistor. Note that normal TTLIC Voc | |
can't be directly connected since this does not meet VIL =0z
requirement. 5 | 75P TLC |

* This circuit has an independent emitter connection, or an H Sy |
emitter connection that is commonly used as the minus A M—@/

(=) terminal (COM-) of the control power. / ;Exi}n T el 90V, SOmA

+ Calculate the value of R using the formula below so as the Voo V] —25[V] O
primary current of the photo coupler become approx. 10mA. | RU® =1

For the recommended primary current value, check the data sheet on the equipment and photo-
coupler used.

| 30V, 50mA[

 Outputs Z-phase signals among those from the encoder. |
The outputs are non-insulated.

* Receive these signal with high-speed photo coupler at
controller side, since these Z-phase signal width is nor-

Line Driver (Differential Output) Output AM26LS32 [ | TAM26LS31T |
or equivalent |2lor equivalent X
* Provides differential outputs of encoder signals (A, B and —< . 122 }l—‘\-'
Z phases) that come from the scalar. A sl |
* Receive these signals with a line receivers. In this case, T : :gl N
install a resistor of apprgx. 330Q Q.etween the inputs. — <1 ;}/]_Z_l
» These outputs are non-insulated signals. -
| |
GND 251 !
@tshows a pair of twisted wires. A L L
Connect the signal0 - - — - — -
grounds between the controller and driver.
-
Open Collector Output | Masimum rating: O 2
Maximum rating: [ w
8
S

mally narrow. High-speed [ o |
. . . photo coupler
J@[ShOWS a pair of twisted wires. (Equivalent to Toshiba TLP554)
Analogue Monitor Output P 1
. . N N 43SP  1kQO '
* This output is the speed monitor signal (SP) or torque moni- :Measuring;] $ - <|
tor signal (IM). :instrumentD |
. i i + or external X
The signal r.ange is app.rox. Oto+ 9V ' ' renemalt ol 1ken
» The output impedance is 1kQ. Pay attention to the input , = <I

|
|
|
|
circuits connected. | |
|

L - - - =
impedance of your measuring instruments and external | 171 GND
<Resolution> L

1) Speed monitor signal (SP): 8r/min./LSB calculated from
6V/3000r/min (PrQ7 = 3)
2) Torque monitor signal (IM): 0.4%/LSB calculated from 3V/rated value (100%)
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CN X5 Connector

Connector CN X4

Power supply for the external scale should be prepared by the user. Alternatively, encoder power supply
shown below can be used (250 mA max.).

(for absolute encoder)O

L Connectorl] FunctionO
ApplicationO . -
O pin No.O 7-Wirell
Encoder power_supply output] 1, 20 EQVD)
t 3,40 +5V power sourcel]
Battery (+)0O
y (+) 50

O
T

Battery (+) O

Battery (-)O
(for absolute encoder)d

|-

Battery ()0

Encoder/external scale signal input[J 70 EXAD
(phase A)O 80 EXALO
Encoder/external scale signal input[d 90 EXBUO
(phase B)O 100 EXBO
Encoder/external scale signal input[d 110 EXz[O
(phase Z)0 120 EXZO
Encoder signal 1/00 170 pPSO
(Serial signal)O 180 PSO

Frame ground 20 FG

<NOTE>

"0 V" of the encoder power supply output is connected to the ground terminal of the control circuit that
is connected to Connector X5 .

<Requests>

1) Pins Nos. 13, 14, 15, 16 and 19 (not listed above) must not be connected.
2) When you use the absolute encoder or absolute/incremental-shared encoder as an incremental
encoder, you do not have to connect battery between 5- and 6-pin.

Connector CN X5

When the Pr02 control mode is set to one of 6-10 and full-closed control mode is selected, some pin func-
tions are changed. For pin function changes, see the table below and pages 160 and 161 "Functional
selection of interface connector CN X5 by control mode".

(Input Signals and their Functions |

Signal Pin No. Symbol Function I/F circuit
Control signal O 70 COM +0O | Positive terminal of control signal power supply (12 ~ 24 V)O -0
power supplyd 410 COM -0 | Negative terminal of control signal power supply (12 ~ 24 V)O O
Signal groundO 13,150 GNDO Driver circuit signal ground.O -0
a 17,250 a O a
Frame groundd 500 FGO This is a signal ground internal to the driver.O -0
Serve on inputd 290 SRV-ONO | Enables Servo-on when it is connected to COM-.00 SIh
0 ] ] U page 162]]
Control mode O 320 C-MODEO | With Pr02 (control mode setting) set to 3, 4, 5, 9, and 10, S|
changeover inputO 0 0 when connection with COM- is open and then the 1st control |page 162
O 0 0 mode shorts, the 2nd control mode will be selected. O 0
Alarm clear input 31 A-CLR Clears the alarm condition and returns to operation mode SIh

when connected to COM-. (This pin is active only when there | page 162
is an alarm that can be cleared.)O

See page 216 "Protective functions" in "Encountering
Difficulties?"




[Full-closed control mode]
Signal Pin No. Symbol Function I/F circuit
CCW drive disable O 90 CCWwL/O | Serves as the command div./multi. changeover 2 input with SI
inputd O DIv20 | selection of semi-closed control, full-closed control, hybrid |page 1621
O O O control or external encoder control. For selection of command
O O div./multi., see the table "Command div./multi. numerator
O O selection" shown below.O

CN X5 connector pin No.

O
ad O
ad O
d d
O Pin 28 DIVD] |Pin 9 DIV2(CCWL)[] Command div./multi.setting a
g u g 1st command div./multi. numerator [ fgﬂ;")a"d div./mult. numerator scale factor 0 S

OpenQ OpenO (Pr46) X2
- 0 0 Command div./multi. denominator (Pr4B) .
- u g 2nd command div./multi. numerator O command div./mult. numerator scale factor 0 -
. Short circuitD OpenO (Pra7) x2 % -
- 0 0 Command div./multi. denominator (Pr4B) 0
. u g 3rd command div./multi. numerator O command div./mult. numerator scale factor 0 -
. Open( Short circuitd (Pr48) x2 % -
- 0 0 Command div./multi. denominator (Pr4B) O
g u g 4th command div./multi. numerator O (chrgg‘)ma"d div./mult. numerator scale factor 3 B
Short circuit Short circuit (Pra9) X2

. Command div./multi. denominator (Pr4B) 0
g ] ] = a
0 O O When performing auto gain tuning, frequency response O
0 0 0 analysis by PANATERMe, functions as CCW drive disable O
O O O input regardless of setting of PrO2 (control mode setting).O O
0 0 0 When this pin is disconnected from COM-, CCW torque is d
0 0 0 not generated in any mode other than above-mentioned.[] O
O O O (Active only when Pr04 is set at 0.)0 O
CW drive disable 0 80 cwL/0O Enables or disables Smoothing filter while the control is either
inputd 0 SMOOTHO| semi-closed control, full-closed control, hybrid control or |page 162l
O O 0 external encoder control - enables the smoothing filter when O
0 0 0 connected to COM-.[0 g
O O O When performing auto gain tuning, frequency response O
0 0 0 analysis by PANATERMe, functions as CW drive disable 0
0 O O input regardless of setting of Pr02 (control mode setting).O ad
0 0 0 When this pin is disconnected from COM-, CW torque is not O
0 0 0 generated in any mode other than above-mentioned.[ d
0 0 0 (Active only when Pr04 is set at 0.)0 ad
Gain changeover [ 270 GAINDO Input of the gain changeover timing when the gain [SIf
inputd 0 0 changeover function is active.[] page 1
O O O Connecting this pin to COM— while the gain changeover O
O O O function is not active (Pr30, 2nd gain operation setting), the O
O O O speed driver operates only in proportional mode (P action).O O
O O O 0 O
Reserved for O 10 -0 Not available for userd -0
manufacturerd 20 O Leave this pin open (NC).O O
CW torque limit O 180 CWTLO | Limits the CW torque in proportion to the negative input (0 to
inputd O 0 —10 V). (Rated torque at approx. —3 V)OI page 162]
CCW torque limit O 160 CCWTLDO | Limits the CCW torque in proportion to the positive input (0 to
inputd 0 /TRQRO | +10V). (Rated torque at approx. +3 V).O page 162]
O O O With the speed/torque control is selected (Pr02 (control mode O
O O O setting) is set to 5, torque control), this pin serves as the O
O O O torque command input (approx.+ 3 V/rated torque).(] O
Speed zero clamp O 260 ZEROSPD[ Speed command is set to zero when this pin is disconnected
inputd O 0 from COM-.[J page 162]]
0 O O Active when Pr06 (ZEROSPD input select) is 1.0 O
O O O External speed command input for speed control.O O
Speed command O 14 SPR/TRQR | The gain and polarity of the command are set by the Pr50
input (speed command input gain) and Pr51 (speed command |page 162

input reverse), respectively. The input is the torque command
when torque control or position torque control is selected.O
The gain and polarity of the command are set by the Pr5C
(torque command input gain) and Pr5D (torque command
input reverse), respectively.
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CN X5 Connector

166

Signal Pin No. Symbol Function I/F circuit
Command O 280 DIV For the semi-closed control, full-closed control, hybrid control SIf
dive./multi. O 0 0 and external encoder control, refer to the table, "Command |page 1621
changeover inputOd O O div./multi. numerator selection" shown below. O
0 CN X5 connector pin No. B ) ) ) O
O Pin 9 DIV2(CCWL) _ Pin 28 DIVD Command div./multi.setting 0
o O O 1st command div./multi. numerator [J command div./multi. numerator scale factor O U
u OpenO OpenQ (Pr46) x2 % O
O 0 0 Command div./multi. denominator (Pr4B) 0
u O O 2nd command div./multi. numerator [J command div./multi. numerator scale factor O g
0 Openl Short circuitd (Pra7) X2 W 0
. 0 0 Command div./multi. denominator (Pr4B) 0
- g u 3rd command div./multi. numerator O command div./mult. numerator scale factor 0 -
0 Short circuitd OpenQ (Pr4s) X2 W 0
. 0 0 Command div./multi. denominator (Pr4B) 0
- g u 4th command div./multi. numerator O 2 command div./multi. numerator scale factor 1 -
0 Short circuit Short circuit (Pr49) X2 D
0 Command div./multi. denominator (Pr4B) 0
O O O i g
0 0 0 When this pin is connected to COM—, command div./multi. g
0 0 0 numerator is changed from Pr46 (1st command div./multi. O
O O O numerator) to Pr47 (2nd command div./multi. numerator).O O
Command pulse O 330 INH/O Scale error input during full-closed control, hybrid control or
input disabled 0 INTSPD10| external encoder control. Disconnecting this pin from COM- |page 162
0 0 /SC-ERRO| causes trip due to scale error (Err28). When designing an g
0 0 0 external protection circuit, use this input. Pr77=1 ignores d
O O O scale error input. Disconnecting this pin from COM- during O
O O O semi-closed control or position control ignores the position O
O O O command pulse. This is active when Pr43 (command pulse O
ad O O input disable) is 0.0 0
O O O During the speed control mode, this pin acts as the internal O
O O O speed select 1 input. See the table "Internal speed selection" O
0 0 0 below. ad
g CN X5 connector pin No. Pro5 set value g
0 Pin 33 INTSPD10 g
0 (INH, SC-ERR)D iy ¥ i O
a Analog speed commandl] Speed setting 1st speed(] Speed setting 1st speedL] 0
0 Opent] (CN X5 pin 14)0 (Pr53)00 (Pr53)00 0
|} n N

a Short circuitC] Analog speed pommand[l Speed setting 2st speed(] Speed setting 2st speed(] a

O o (CN X5 pin 14)0 (Pr54)0 (Prs4)0 O

O - Analog speed command] Speed setting 3st speed(] Speed setting 3st speed] a

O Opent] (CN X5 pin 14)0 (Pr55)0 (Prs5)0) 0

0 Short :‘ircuit Analog speed Fommand[l Speed setting 41st speed(]l Analog speed _command[ 0

0 (CN X5 pin 14) (Pr56) (CN X5 pin 14) 0

Counter clear 30 CL/O Connecting this pin to COM- clears the deviation counter. SI[
INTSPD2 | PrdD (counter clear input mode) selects the level and falling |page 162

edge. This pin serves as the internal speed select 2 input
during speed control mode. See the table below, "Internal

speed selection”.

CN X5 connector pin No.

Pr05 set value

Pin 30 INTSPD20O
(INH, SC-ERR)T ODD 1E|]] ZEF
Analog speed command] Speed setting 1st speed(] Speed setting 1st speedL]
Opent) (CN X5 pin 14)0] (Pr53)0] (Pr53)01
- Analog speed command] Speed setting 2st speed(] Speed setting 2st speedL]|
Opent] (CN X5 pin 14)0 (Pr54)00 (Pr54)0
- Analog speed command[] Speed setting 3st speed(] Speed setting 3st speedL]|
Short circuitO .
o (CN X5 pin 14)0 (Pr55)0 (Pr55)0
= Analog speed command(] Speed setting 41st speed(]l Analog speed command_]
Short circuit _(CN X5 pin 14) (Pr56) (CN X5 pin 14)




[Full-closed control mode]

Signal Pin No. Symbol Function I/F circuit
Command pulsel 30 pPuLS1O | Enter a position command pulse. The driver receives the [PIl
inputl O O pulse through a high-speed photo-coupler.O page 162
O A0 PULS20 | Inputimpedance is 220Q.0 0O
O O O Through Pr42, one of three input formats is selected: 1) 2- 0
Command sign O 50 SIGN1O | phase input (phase A (PULS)/phase B (SIGN)); 2) CW ]
inputd O O (PULS)/CCW (SIGN) pulse input; and 3) command pulse O
O 60 SIGN20 | (PULS) input/sign (SIGN) input.O 0
0 0 O g O
Absolute encoder O 440 BATT+ 0O | Connect the absolute encoder backup battery to this pin.O -0
battery O 0 Leave this pin open when the battery is directly connected to

45 BATT-0O | the driver.O
Recommended battery: ER6V 3.6 V (Toshiba Battery)
(Output Signals and their Functions )

Signal Pin No. Symbol Function I/F circuit
Servo alarm O 370 ALM+0 | Turns off as the error is detected and protection starts.[ SO1
output 360 ALM-0O | O page 163
Servo ready outputd 350 S-RDY+0| Turns on as control/main power supply are established so1
g 340 S-RDY-0 | without alarm condition.[ page 163
Positioning O 390 COIN+0O | In full-closed control/hybrid control/external encoder control, SO1j
completed 380 COIN-0O | the output signal turns ON when a value of the external scale | page 163
/speed achieved O O O deviation counter falls within the range set by Pr60 O
output O O (positioning completion range). It also turns ON when a O
O O O value of the deviation counter falls within the range set by O
O O O Pr60 in semi-closed control/position control.O O
O O O In speed control, the signal turns ON when the motor actual O
O O O speed reaches speed set by Pr62 (Reached Speed).O O
External brake O 110 | BRK-OFF+[J This output signal controls the external mechanical brake.O so1
release outputl 100 | BRK-OFF-[ Configure the external circuit which releases the brake when |page 163
O O O this signal turns on.O O
Torque limiting O 400 TLCO Selects the signal output by Pr09 (TLC output select).O] so1]
outputO (41)0 (COM-)O | With the default setting, outputs this signal at 0.0 page 163
Zero speed detect O 120 ZSPO Selects the signal output by PrOA (ZSP output select).O SO
outputd (41)0 (COM-)O | With the default setting, outputs this signal at 1.0] page 163
Pulse O Phase Al 210 OA+0  Output the divided encoder differential output or external | [PO1
output[ o 220 OA-O scale differential output pulse through the line driver.O] page 163
O ;hase B 480 OoB+0 « Logical relationship between phase A pulse and phase B PO1[
O O 4901 oB-0 pulse can be selected by Pr45 (pulse output logic reverse).00 | page 163
O - L 230 oz+O | O PO1
0 Pheses¥ | _ozD |0 page 163
O Phase z| 190 CczO | Open collector signal output with respect to common GND.Ll | | |
Speed monitor O 430 SPO Selects the analog signal to be monitored by using Pr07 [AO[]
signald O O (speed monitor select).O page 163
O O O Factory setting is 3 which outputs motor actual speed in 0
O O O approx. 6 V/3000 rpm/min.O 0
O O O Positive voltage is for CCW and negative voltage for CW.O O
O O O The output impedance is 1 k.00 0
Torque motor O 420 MO Selects the analog signal to be monitored by using Pr08 Xeln
signald O O (torque monitor select).] page 163
O O O Factory setting is O which outputs command torque of O
O O O approx. 3 V/rated torque to the motor.O O
O O O Positive voltage is for CCW and negative voltage for CW.[ O
0 0 O The output impedance is 1 k2.0 O
Reserved O 460 TX+0O Not available for the user.O -0
for manufacturerd 470 TX-0O Leave this pin open.O O
ReservedO 200 -0 Not available for the user.O -0
for manufacturer 0 Leave this pin open.
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Connections to external scale CN X4

External scale interface specification

e —

CN X4 DS26C32ATMO

or equivalent
2kQ0 []43kQ
1

External scale

EXA Y\
v ﬁ] —
I L 220Q —
{:} ExAl| 2k
O =
Twisted pair[p 3743'(9[]
cable I
|
| 2kQ0O 143k
EXB @ —
—_— | 220Q -
EXB|| o~ ﬁ] 2kar
10 (I
Twisted pair\lifl/ 43k
cable |
|
! 2kQ0O [143kQM
EXZ @ ]
— — 1 220Q —
u | —)
Twisted pair(j 43kQ
cable

e
3_

*Connect a signal land to pin 1 or 2.

External scale connection CN X4

Connect the signals from the external scale to the encoder connector CN X4.

1) Use shielded twisted pair cable of 0.18 mm? conductors for connecting to the encoder and external
scale.

2) The maximum length of the cable must be 20 m. If 5V supply is to be fed through a longer cable,
additional cable should be connected in parallel to reduce voltage drop.

3) Connect together the shields (sheathes) of the lead wires from the motor and those from encoder. The
sheath of the driver lead wires must be connected to the FG (pin 20) of the CN X4.

4) In the case of Cannon plug specification, connect a sheath of shield on the motor side of the encoder
cable to terminal J .

5) Signal cables must be well separated (30 cm or more) from power lines (L1, L2, L3, L1C (r), L2C (t), U,
V, W and @). Do not run these signal wires in a duct together with power cables.

6) Leave blank pins on the CN X4 NC.

7) Power supply for the external scale should be prepared by the user. Alternatively, encoder power
supply can be used (250 mA max.).



[Full-closed control mode]

[Example: 7-core absolute encoder (motor connector: Tyco Electronics AMP))

J unction cable |

Motor ! Driver
_____________ o |
Black ! 8 A 1=
i * EOV
5 | H Zeoy] ov]z
White | | 17, y AIE == &
r i : U "4 BYE
N A-bed---U---HEsy 5
Red .| 1 SIBTP-0 —
(" Pink i —2 6
- : | BTN
i : (") g EXA
i | S| EXA
i — 29
1 | EXB
: 1 [ Jio=2
| . o [EXB
: | (’“)12 EXZ
Light blué | | 4 J17 EP);Z
( Violet : . 5 (18 55
f i — .
YeIIow/greenL I 3t Y 20 o
! = | Ij*—_l
— /TN Wi
paircable T -
172169-10 172161-10
Servo motor rye; Electronics AMP) (Tyco Electronics AMP)
External scalef

| Power s_u[)|5|37 tol} *Prepare a power supply necessary for external scale, or
,_external scale | use power output (3- or 4-pin) for the encoder (no more

"""""" than 250mA).
Note: Pins 5 and 6 should be left unused the encoder is incremental type.

[Example: 7-core absolute encoder (Motor Connector: Cannon Plug))

Motor | Junction cable | Driver g
Pin No. of Cannon Plug .—.—.c.c..._._. 2_
R - g
— T A EOV o
4 '
i A J{.)ﬂ.z EOV _IOV % %
o .. "3'E5V—I+SE<_ S
| e S U‘s‘ E5V g
s 2[BTP-0
— ————{BIN-0
i A TTEXA
! S EXA
| (\)10 EXB
i 1L[EXB
(\)12 EXZ
i K 171 EXZ
— PS
L 1852
Ly 20/
Straight plugdl [
Mb?slloeazo-zgs Twisted
Cable clamp( ircable
MS305712A0 | | (pair cable
(J apan Aviation O
Servo motor  Electronics Industry)

External scalef

| Power supply toll, *Prepare a power supply necessary for external scale, or

,_external scale | use power output (3- or 4-pin) for the encoder (no more
than 250mA).

Note: Pins 5 and 6 should be left unused the encoder is incremental type.
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Parameter Setting

Parameters for Function Selection

Default setting is shown by [

]

Pararg.eter] Parameter Name Srgtr']rbnglj Function/Description
00 Axis address 0-—150| In communications with a host device such as a personal computer that uses
[ 1] RS232C/485 with multiple axes, you should identify to which axis the host accesses
and use this parameter to confirm axis address in terms of numerals.
« At power on, settings of the rotary switch ID on the front panel (0 — F) will be Panasonie =
programmed into parameters of the driver.00 ~ &&&g&
« Settings of Pr00 can be changed only by means of the rotary switch ID. @ @s@ @ ®
0 Oe
01 LED display at( 0-15 | Inthe initial condition after turning ON the control power, the following data displayed
power up on the 7-segment LED can be selected.
SettingH Description
o0 Positional deviation
[ 1] O Motor revolving speedl
20 Torque output
30 Control model
AT Rz 40 | I/O signal statusO
\‘g [g g g g g - 50 | Error cause/record
T e Lo Sl So Lo So] T 60 | Software version[]
7 L 70 Alarm
Flashing during initialization O - -
(about 2 seconds) 80 Regenerative load ratio]
90 Overload load ratioO
Setting of Pro1 100 Inertia ratio]
110 | Feedback pulse sumQ
120 | Command pulse sumO
130 | External scale deviation
140 | External scale feedback pulse sum[
See page 56 "Front Panel Key Operations and Display". 15 Motor auto recognition(]
)
02 Control modeO 0-14 | Select the control mode of the servo driver.
]
Setfihg 0 Control mode 0O *1 A special control mode focused on the full-closed
valpe The 1st Mode The 2nd Mode* 1 specification. For details, refer to “ Full-Closed
00 | Position control O -0 Control” volume on Page 000.0
[ 1] [ISpeed control [ -0 *2 When composite mode (Pr02 = 3,4,5,9,10) is set,
20 | Torque control O - you can switch the 1st and 2nd modes with the
30 | PositionO Speed control [ control mode switch input (C-MODE).
40 | Positiond Torque control O
50 | SpeedO Torque control O C-MODE OpTl Closed m
60 | Semi-closed control [ -0 ' '
70 | Full-closed control [ | - The 1st —>!<—The 2nd —>!<—The 1st
80 | Hybrid control O -0 | '
90 | SpeedOd External encoder controll] —
- 10 ms or longer 10 ms or longer
100 | SpeedO Semi-closed control(]
High-stiff equipment [ <Caution>[]
110 position control [ -0 Enter a command after 10ms or longer have passed
B Low-stiff equipment [ 5 since C-MODE was entered.J
12'_|D position control [ ;D Do not enter any command on position, speed or
1UD Low-stiff equipment [ fl] torque.
% speed control O 0
14 | Second full-closed control | —OJ
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[Full-closed control mode]

Default setting is shown by [ ]

Parilrg.eter] Parameter Name SrgtgbngE Function/Description
03 Torquel 0— 10 | The parameter is used to disable analog torque limit input (CCWTL, CWTL) signals. O
limit selection [ 1] 0: Enabled 0O
1: Disabled
If you do not use torque limit functions, set“ 1" to Pr03.00
With Pr03 set to “ 0" and torque limit input (CCWTL, CWTL) open, no torque will be generated, and thus the
motor does not rotate.
04 Overtravel inputd 0-1 In the case of linear driving, in particular, to prevent mechanical damage due to
inhibit overtraveling of work, you should provide limit switches on both ends of the axis, as
shown below, whereby driving in a direction of switch action is required to be
inhibited. CW direction Work CCW direction
el B e
I:':ED { | ] Driver
Servo Motor Limit0) Limit0)
Switch Switch cowL
cwL |
Settingd | CCWL/CWLT[] O O O Action
value InputO Inputd Connection with COM-[10J
0 O CCWL O Connected] Normall cor.xdltlon in WhI.Ch the limit switch on O
0 O (CN X5-9 pin)C o CCw S|.de |§ no_t ope_ratmg.l] _
% . Opendd CCW direction inhibited, CW direction allowed]
ot Enablel - Normal condition in which the limit switch on O
. . CWLD Conn%ctedlj CW side is not operating.[
O 0 (CN X5-8 pin) —— — —
o O Open CW direction inhibited, CCW direction allowed
- - Both CCWL and CWL inputs are ignored and they normally operate as no O
[ 1] Disable S
overtravel inhibit being set.
<Cautions>0J
1. When you set 0 to Pr04 and do not connect both CCWL and CWL inputs to COM-
(off), abnormal condition in which limits are exceeded in both CCW and CW
directions is detected, and the driver will then trip due to “ abnormal overtravel
input inhibit* .00
2. You can set whether or not to activate the dynamic brake when slowdown occurs
because CCW or CW overtravel input inhibit has been enabled. For details, refer
to descriptions on Pr66 (DB deactivation at overtravel input inhibit).[]
3. Work may repeat vertical motion as a result of absence of upward torque after you
turned off the limit switch on the upper side of work on the vertical axis. In such a
case, you should not use this function, and instead execute limit processing on the
host controller side.O
07 Speed monitord 0-9 | The parameter selects/sets a relationship between voltage output to the speed
(SP) selection monitor signal output (SP: CN X5 43-pin) and the actual motor speed or command
speed.
Setting valuelll SP SignalsO | Relationship between Output Voltage Level and Speed
o 0 6V /47 r/min0]
10 Motor Actuall] 6V /187 r/m?nD
20 6V / 750 r/min0]
Speed -
[3] O 0 6V /3000 r/min0]
40 = 1.5V /3000 r/min0
50 E 6V / 47 rimin0]
60 6V /187 r/min(
CommandO -
70 Speed 6V / 750 r/minO
80 6V /3000 r/min]
9 1.5V / 3000 r/min
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Parameter Setting

Default setting is shown by [

]

Parameter(] SettingL] . o
No. Parameter Name range Function/Description
08 Torque monitor(d 0-12 | The parameter selects/sets a relationship between voltage output to the torque
(IM) selection monitor signal output (IM: CN X5 42-pin) and generated torque of the motor or
number of deviation pulses.
Setting valuelllM Signals[Relationship between output level and torque or number of deviation pulses
[0] O| TorqueO O 3V / rated (100%) torquel]
10 O O 3V / 31Pulsel
20 No. ofd O 3V / 125Pulsel]
30 Deviation[] ad 3V / 500Pulse
40 PulsesD ad 3V / 2000Pulse
50 | O 3V / 8000Pulsel
T
60
No. ofC] O 3V /31PulseO
70 0 3V / 125Pulsel]
full-closed
80 . O 3V / 500Pulsel]
deviation
9 O 3V / 2000Pulse
pulsel
1000 . 0 3V / 8000Pulsel
110 - O 3V /200% torquel]
Torque
12 O 3V / 400% torque
09 TLC outputO 0-5 The parameter allocates functions of output in torque limits (TLC: CN X5 40-pin).
selection Setting valuell FunctionsO Remarks[
0] O | Output in torque limit0 [] .
Lol P d - For functional de-
10 Output of zero-speed detection 0 ) )
- tails of respective
Output of an alarm due to either of over- .
20 . outputs listed left,
U regeneration/overload/absolute battery [ .
- refer to "Wiring to
30 Output of over-regeneration alarm .
Connector CN X5
40 Output of overload alarm
on page 78.
5 Output of absolute battery alarm
0A ZSP outputd 0-5 | The parameter allocates functions of zero speed detection output (ZSP: CN X5 12-pin).
selection Setting valuel]] Functions Remarks(]
O Output in torque limit0
0 WP que 1! - q:or functional de-
[ 1] O | Output of zero-speed detection [ . .
- tails of respective
Output of an alarm due to either of over- .
20 . outputs listed left,
| regeneration/overload/absolute battery O refer to "Wiring to
30 Output of over-regeneration alarm g
Connector CN X5"
40 Output of overload alarm
on page 78.
5 Output of absolute battery alarm
0B Absolute encoder] 0-2 Listed below are settings when you use the absolute encoder:
setup Setting valuel]] Descriptiond
o0 To use the absolute encoder as absolute.(J
[ 1] O | To use the absolute encoder as incremental.]
o0 To use the absolute encode as absolute. In this case, multi-rotation
. excess counter is ignored.
|-}
B fO -2 -
oc R:Zgzrgte ° 0 Setting valuel] Baud Rate[
od 2400bpsO]
10 4800bps
[ 2] 9600bps
ob i:i:;gte oft 0-2 Setting valuel] Baud Ratel]
0 00 2400bpsO
10 4800bpsD
[ 2] 9600bps
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[Full-closed control mode]

Default setting is shown by [

Parilrg.eter] Parameter Name SrgtgbngE Unit Function/Description

10 1st position loopd |0—32767001 1/s » The parameter defines responsiveness of the position control system.[]
gain [ 63] * Higher position gain would shorten time of positioning.

11 1st Velocity loopd |1 -350000 Hz » The parameter defines responsiveness of the speed loop. You need to
gain [ 35] * set this speed loop gain high so as to improve responsiveness of the

entire servo system by increasing position loop gain.

12 1st Velocity loopO | 1 —-100000 ms » This parameter is an integration element of a speed loop and acts to
integration timeOd [ 16] * drive quickly the subtle speed deviation into zero. The smaller the
constant setting is, the faster deviation will be zeroed. O

* Setting of “ 1000” will remove effects of integration.

13 1st speed 0-60 -0 » The parameter sets in 6 phases (0 to 5) a time constant of the low-pass
detectiond [O] * filter inserted after the block of converting an encoder signal into a
filter speed signal.0]

 Setting this parameter high would increase a time constant, thereby
reducing noise of the motor. However, usually use the factory setting (0).

14 1st torque filterd | 0—25000] 0.01ms | « The parameter sets a time constant of the primary delay filter inserted

time constant [ 65] * into the torque command unit.0J
« It effects the control of vibration because of the torsion resonance.

15 Velocity feedd —20000| 0.1% |+ The parameter defines volume of speed feed forward under position

forward — 20000 control. Setting it to 100% would make positional deviation in operation
[ 300] # at a constant rate almost 0. When you set it higher, positional deviation
will decrease and responsiveness will be improved. Be careful, however,

as overshooting is apt to occur.

16 Feed forward 0-64000] 0.01ms | » The parameter sets a time constant of the primary delay filter inserted
filterO [ 50] * into the speed feed forward unit.(J
time constant * Inclusion of the feed forward function would cause speed overshoot-

ing/undershooting. Thus, this filter may make improvement when a posi-
tioning completion signal is chattering.

180 | 2nd position loop 0—3276701 1/sO | A position loop, speed loop, speed detection filter, and torque command

g gainO [ 73] *[1 g filter, respectively, has 2 pairs of gains or time constants (the 1st and

190 | 2nd Velocity loopd| 1 — 3500001 HzO 2nd).0O0

ad gaind [ 35] *[I ad » Each function/content is similar to the 1st gain/time constraint, described
1A0 |2nd Velocity loopd| 1 —10000] msO earlier.0

ad integration timed [ 1000] tO O * For details on switching of the 1st and 2nd gains or time constants, refer

ad constantd d -0 to Adjustment volume on page 186.01

1BO | 2nd speedd 0-60 d * Prl1 and Pr19 will be set in terms of (Hz) when Pr20 inertia ratio has

ad detection filterd [ O] *O ad been set correctly.

1C 2nd torque filterd | 0 — 25000 0.01ms
time constant [ 65] *

1D 1st notchO 100 -150000 Hz » The parameter sets frequency of the resonance suppression notch filter.(J
frequency [ 1500] * You should set it about 10% lower than the resonance frequency of the

mechanical system that has been found by the frequency characteristics
analysis facility of the setup assisted software “ PANATERM" .00
* Setting this parameter ” 1500” would disable the function of notch filter.
1E 1st notch widthO 0-40 -0 » The parameter sets width of the resonance suppression notch filter in 5

selection

steps. The higher the setting is, the greater the width is.]

Normally, use a factory setting.
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Parameter Setting

Default setting is shown by [ ]

Parfs\\lrg'eter] Parameter Name Srgtr'][bngD Unit Function/Description
20 Inertia ratio 0-—1000001 % * Defines the ratio of load inertia to the motor's rotor inertia.O]
[ 100] E Pr20 = (rotor inertia / load inertia) x 100[ %]
* When you execute auto gain tuning, load inertia will be estimated and
the result will be reflected in this parameter.O
Pr11 and Pr19 will be set in terms of (Hz) when inertia ratio has been set
correctly. When Pr20 inertia ratio is greater than the actual ratio, setting
of the speed loop gain will increase. When Pr20 inertia ratio is smaller
than the actual ratio, setting of speed loop gain will decrease.
2600 | Disturbancel 0 — 2000 % * When the control mode is HP, LP, LS or UPF, a gain, in which the torque
*1 torquel [ O] command is multiplied by a disturbance torque estimate value, is set.O]
compensationd » By setting 100 [ %] , a torque compensation that clears the disturbance
gain torque is applied. O
* When Pr21 real time auto tuning mode setting is altered, Pr26 changes
to O (disabled).
270 | Disturbancel 0-255 -0 » Cut-off frequency of the filter for disturbance torque observer is set.
*1 |torqueobserverl] Set value] Cutoff Frequency[l
filter selection [ 0] *O Disturbance Observer Disabled[]
1-255 Enabled, filter cutoff frequency [ Hz] = 3.7 x setting
A larger value provides stronger disturbance suppression; but a larger operation noise is emitted. When using this
function, it is necessary to set Pr20 inertia ratio correctly. When Pr.21 real time auto tuning mode setting is altered,
Pr27 changes to O(disabled). Also, while the real time auto tuning is enabled (Pr21 is not 0 or 7), Pr27 is fixed to 0
and the disturbance observer is disabled.
28 2nd notchO 100 -150000 Hz » Defines the notch frequency of the second resonance suppression notch
frequency [ 1500] filter.O
e The unit is [ Hz] . Match the notch frequency with the machine's resor
nance frequency.[]
100 to 1499: Filter enabled 1500: Filter disabled
29 2nd notch widthO 0-40 -0 « Select the notch width of the second resonance suppression notch filter.O]
selection [ 2] « Increasing the set value enlarges the notch width.
2A 2nd notch depthO | 0-990 -0 « Select the notch depth of the second resonance suppression notch filter.]
selection [ O] * Increasing the set value reduces the notch depth and the phase delay.

*1: Enabled only in the 2nd full-closed control

Default setting is shown by [ ]

set up

Parameter(] Setting ] . . .
No. Parameter Name range Unit Function/Description
30 2nd gain actiond 0-1 -0 * The parameter selects switching of PI/P operation and the 1st/2nd gain

switching.

Setting valuell]
od
(1]~

*1 Switching of 1 PI/P operation is done through gain switching input

(GAIN CN X5 27-pin).

Gain Selection/Switching
The 1st Gain (Possible to switch PI/P) *100
Possible to switch the 1st/2nd gain *2

GAIN inputd Operation of speed loopO
Open with COM-[J PI operation
Connect to COM—. P operation

*2 For conditions of switching between the 1st and 2nd gains, refer to
“ Adjustment upon switching gain” of Adjustment volume on page 202.
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[Full-closed control mode]

Default setting is shown by [

]

Parﬁng.eter] Parameter Name Sr:tr;[bngt Unit Function/Description
31 Position control 0-10 -0 » The parameter selects conditions of switching the 1st and 2nd gains in
switching mode position control mode.
Setting value[ Conditions for Switching Gains
o0 Fixed to the 1st gain.O
10 Fixed to the 2nd gain.O
20 The 2nd gain is selected with gain switching input (GAIN) turned ON (Pr30 needs setting of 1).00
*3[0 Torque command variation is greater than setting of Pr33 (position control switching level) and O
? 0| Prl4, and the 2nd gain is selected.[]
40 *30 Fixed to the 1st gain.O
50 *3[0] Command speed is greater than setting of Pr33 (position control switching level) and Pr14, O
o 0| and the 2nd gain is selected.O
6u|] *3[] Positional deviation is greater than setting of Pr33 (position control switching level) and Pr14, O
o 0| and the 2nd gain is selected.O
;D *3[ Position command is present and the 2nd gain is selected.(]
O 0| The 2nd gain is selected when the command pulse is 1 or higher in 166ms.[]
g 0| The 2nd gain is selected with positioning not complete.[
800 +*30 The 2nd gain is selected when a value of the positional deviation counter is greater than Pr60 [
O 0| (positioning completion range).O]
— 30 Motor actual speed is greater than setting of Pr33 (position control switching level) and Pr34, O
9E 0| and the 2nd gain is selected.[
O . Switching to the 2nd gain with position command present.[]
[ 10] * Switching to the 1st gain when absence of position command continues for Pr32 (x 166ms) and [
speed falls below Pr33 - Pr34 [ r/min] .
*3 For levels to be switching and timing, refer to "Adjustment upon switch-
ing gain" of Adjustment volume on page 202.
32 Position controlD 0— 1000001 x 166us | « The parameter sets delay time of deviation from switching conditions set
switching delay time [ 30] * with Pr31 to actual return to the 1st gain.
33 Position controld |0 — 20000( - » The parameter is enabled when Pr31 is set to 3 — 8, and sets a determi-
switching level [ 50] * nation level when No.1 and No.2 gain are switched.
34 Position controld |0-2000001 -0 » The parameter sets width of hysteresis to be provided above and under
switching[ [33] * the judgment level set with Pr33 mentioned above.(
hysteresis * The following figure shows definitions of the above-mentioned Pr32 (de-
lay), Pr33 (level) and Pr34 (hysteresis).
— Y
Pr33 —» \\A P34
0 5 :
1stGain _:2nd Gain: . 1st
<Caution>0 1 Pr3z
Settings of Pr33 (level) and Pr34 (hysteresis) are enabled as an absolute
value (positive/negative).
35 Position gainld 0 — 100000)(Setting +1)[» The parameter sets stepped switching time only for position loop gain

switching time

[ 20] *| x 166us upon switching gains when the 2nd gain switching function has been en-
abled. (Example) 166 1660 Kp1(Pr10)<Kp2(Pr18)
166 166
Kp2(Pr10) —> = [0] Thick solid line
Pras= [0 | A~ 8 | A ——— -
________
Thin solid line
Kpl(Pr1i8) —>
1st Gain | 2nd Gain | 1st Gain

 Switching time should be provided only when a small position loop gain
is switched to a large position loop gain (Kpl = Kp2). (This is to allevi-
ate impact on the machine due to rapid change of gain.)O

* You should set a value smaller than a difference of Kp2 and Kp1.
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Parameter Setting

Parameters for Position Control

Default setting is shown by [

inhibit inputd
invalidation

Par%rgeter] Parameter Name Srgtr']rlgnglj Function/Description
40 Command pulsel 1-4 | « The parameter sets a multiply when “ 2-phase pulse input” has been selected as 4
multiplier set up command pulse form with Pr42 (command pulse input mode setting).
Setting valuelll Multiply when 2-phase pulse is inputd
10 x 10
20 x 20
3or[ 4] X 4
41 Command pulsel 0-3 | « Each of logics of 2 pulse command input (PULS, SIGN) systems can be individually
logic inversion set inside the driver.
Setting valuel]] “ PULS” Signal Logicl “ SIGN” Signal LogicO
[0] O Non-inverting[ Non-inverting[
10 Inverting[ Non-inverting™
20 Non-inverting[ Inverting
3 Inverting Inverting
42 Command pulsel 0-3 * The parameter sets an input form of a command pulse to be given from the host
input mode device to the driver. Three types of forms listed in the following table can be set.
Make selection in accordance with specifications of the host device. _
O Commandl | - -
Settmq:Yalue pulse form0l Signal Name[J CCW Command CW Command
0 O ot o
O 90° phase differencel]) . P“""W ﬂ—:,_\—
Oor20 | Two-phase pulsel] Z%‘SS Phaﬂ,lf_iii_\_ _-—»,_:|_I_\_
. (Phase A + Phase B){] 0 Phase Btlad\;;nces 90°( tIthailse B delays 90°C
U O g ahead of phase A. from phase A
O . 0
O CW pulse traind PULSO j3_
[1] O +[ 2 w©
O CCW pulse train[] SIGDND 0B
g H
0 Pulse train0 .
3 +0 PIULSD _If\%'_\—,_l_ 7S
symbols S t6 Ho .t6 IG. = t6
I
Allowed maximum input frequency and required minimum time width of command pulse input signal
Input I/F of Allowed maximum[1l Required minimum time width [us]
PULS/SIGN signals input frequencyd] t10 | 20 | t30 t40 | t50 | t60
o - 0 ! ! § 0 0
Line driver interfacel 500kpps] 2D 10 10 10 10 10
T T ) ) T ) )
Open collector interface 200kpps éj 25 25 25 25 25
Pulse rise/fall time of command pulse input signal should be set to no more than 0.1us.
43 Command pulsel | 0-1 | ¢ The parameter selects enable/disable of command pulse inhibit input INH: CN X5

33-pin).

Setting valuel]] INH Input
o Enable
[ 1] Disable

With INH input, connection with COM- will be open, and command pulse input will
be inhibited. If you do not use INH input, set 1 to Pr43. You no longer need to
connect INH (CN 1/F 33-pin) and COM- (41-pin) external to the driver.
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[Full-closed control mode]

Default setting is shown by [ ]

Parameter(] Setting ] . o
No. Parameter Name range Function/Description
44 Output pulses per(]1— 1638401 The parameter sets number of pulses per one revolution of encoder pulse to be out-
single turn [ 2500] | put to the host device. The pulse will be set in dividing.O

You should directly set in this parameter the number of pulses per revolution needed
for your device/system in terms of [ Pulse/rev] .

45 Pulse outputO 0-1 In a relationship of phases of output pulse from the rotary encoder, Phase B pulse is
logic inversion behind pulse A when the motor rotates in CW direction. (Phase B pulse advances
ahead of phase A pulse, when the motor rotates in CCW direction.)

Inversion of logic of phase B pulse with this parameter could invert a phase
relation of phase B pulse to phase A pulse.

0 O IWhen Motor is Rotatingl] IWhen Motor is Rotating[]
. a in CCW direction in CW direction
Setting valuelh

O A puIseD(OA)D

=

(o1 | 2P0 7 g PRy

]

Non-inverting

=)

1 e | LU UL

Inverting
460 | O Related to command pulse multiply division function (Pr46 to 4B)
O 1st numerator ofO | 1 — 1000001 Command pulse multiply division (electronic gear) functiond
O |commandO [ 10000]|dPurpose of Usell
0 pulse ratiod 0 1) To arbitrarily set rotation/movement of the motor per unit input command pulse.O]
470 | 2nd numerator ofll 1 — 10000m 2) In the case predetermined motor speed cannot be achieved because of limited
0 commandi [ 10000]|0 pulse oscillation capacity (highest possible output frequency) of the host device,
0 pulse ratiold 0 multiply function should be used to increase seeming command pulse frequency.O
280 | 3rd numerator of0 |1 — 10000t ® Block Diagram of Multiply Division Unit:
O commandO [ 10000]|O0
) Command0 | +1The 1st Numerator (Pra6) |, Scale Factor (Pr4A) | | Internall)
O pulse ratiod 0 Pulse | +[The 2nd Numerator (Pr47) Command To Deviation O
490 | 4th numerator ofd | 1 — 10000[] f +iThe 3rd Numerator (Pr48) F - Counter
O commandO [ 10000]|0 ~2{The 4th Numerator (Pr49) ; Feedback [ y
] pulse ratiod O Denominator (Pr4B) Pulse O_ 10000P/rev [J T
4A0 | Multiplier of0 0- 170 (Resolution) or 21Pitev ]
.. - @
0 numerator of0] [ojol* An upper limit of compu_ted value of_a r.1um_erator will _be 2§21440. Note thqt even 2
0 command pulsel 0 when you set a value higher than this, it will become invalid and 2621440 will be a =)
0 |ration 0 numerator.[J 3

*1: Select the 1st or 2nd numerator by means of command multiply division switch-
ing (DIV:CN X5 28-pin).

DIV Off00 | Select the first numerator (Pr46).00
DIV ONO| Select the second numerator (Pr47).

4B Denominator of(d |1 — 10000([
command pulse | [ 10000]
ratio

*2: 3rd and 4th numerators are used for special specifications such as full-closed
specification. For further information, refer to “ Full-Closed Control” volume or
page 156.00

<Examples of Setting>0

* It is basic to have a relation “ a motor rotates once with command input (f) for reso-

lution of an encoder” when the multiply division ratio is 1.00

Therefore, to rotate the motor once as an example of the case in which the encoder
has resolution of 10000P/r, f=5000Pulse at multiply of 2 and f=40000Pulse at 1/4
division should be input.0]

 Pr46, Pr4A and Pr4B should be set so that internal command after multiply division

will be equal to resolution of the encoder (i.e., 10000 or 217).

- Pr46 x 2 PrdA  _ 7
F=1fx PraB O 10000 or 2270

F: Number of internal command pulses for one revolution of the motor(]
f: Number of command pulses for one revolution of the motor
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Parameter Setting

Default setting is shown by [

input

Parilrg.eter] Parameter Name Srgtr}:gné;D Function/Description
460 | O Related to command pulse multiply division function (Pr46 to 4B)
(Continued)J1st numerator ofd | 1 — 100000 (Continued)
0 commandO [ 10000] -
. Resolution of Encoder[] 217 (131072) 10000 (2500P/r x 4)
O pulse ratiod O
470 | 2nd numerator of[d| 1 — 100000 Example 1: 0 . Praa [I7] PraA 0]
0 commandD [ 10000]|0 When command input (f) Pra6 (1] x 2 Pr46 X2
0 pulse ratiol] 0 is set t(_) 5000 per PraB PraB
480 | 3rd numerator of(] | 1 — 100000 Ir;:/;rl:slc;nz(_)fmthe motor]
S ;3:221?;?0% [ 108001 H When command input (f) Pra6 [1] x 2 7™ Pr46 x 2 PAldl
290 | 4th numerator of0d | 1 — 10000fp |'S S€t t0 40000 per PraB Pras
0 commandml [ 10000] revolution of the motor]
O pulse ratiold O
4A0 | Multiplier ofO 0-170
0 numerator of(J [o] O
O command pulsel O
O ratiod O
4B Denominator of (0 |1 - 100000
command pulseld | [ 10000]
ratio
4C Smoothing filterO 0-7 | A smoothing filter is a primary delay filter inserted after command multiply division
O unit of command pulse input unit.
Purpose of Smoothing Filter:0
* Basically, it is to alleviate stepped movement of the motor when a command
pulse is rough.O
* Following are the specific examples in which a command pulse becomes rough:[J
1) When a multiply ratio is set for command multiply division (10 times or higher)O
2) When command pulse frequency is low in some cases
« A time constant of the smoothing filter should be set in 8 steps with Pr4C.
Setting valuell Time constant[]
od No filter functiond
[1] O Small time constant[]
0 O
7 Great time constant
4D Counter cleard 0-1 The parameter sets clear conditions of counter clear input signal for clearing the de-

viation counter (CL: CNX5 30-pin).

Setting valuell Clear Conditions O
[0] O Clear at level (*1).0
1 Clear at edge (falling edge).

*1: Minimum time width of CL signal

N

CL (30-pin
(30-pin) 100us or longer
 —
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Parameters for Speed Control

[Full-closed control mode]

Default setting is shown by [ ]

Parameter(] Setting[] " . s
No. Parameter Name range Unit Function/Description
57 JOG speed setup | 0-50000 r/min | The parameter directly sets JOG speed in JOG run in “ motor trial run
[ 300] mode” in terms of [ r/min] .O

For details on J OG function, refer to “ Trial Run (J OG)” of Preparations va|

ume on page 68.

Parameters for Torque Control

Default setting is shown by [

Parameter(J Setting . . o
No. Parameter Name range Unit Function/Description
5E Torque limitO 0-500 % e This function limits maximum torque of the motor through setting of
ad parameters within the driver.O

« In normal specifications, torque about 3 times higher than the rated is al-
lowed for an instant. This parameter limits the maximum torque, how-
ever, if the triple torque may cause a trouble in the strength of motor
load (machine).

Torque [ %9)CCW

« Setting should be given as a % 300 (Max.)

value to rated torque.O

« The right figure shows a case
in which the maximum torque
is limited to 150%.0

¢ Pr5E limits maximum torque in
both CW and CCW directions
simultaneously.

When Pr5E=150 2001

10043
(Rated)

4 Speed
r100  (Rated) (Max.)

r200

300

<Caution>0

You cannot set this parameter to a value above a factory setting of the

system parameter (i.e., a factory set parameter that cannot be changed

through of PANATERMe and panel manipulation) “ Maximum Output
Torque Setting” . A factory setting may vary depending on a combination
of an driver and motor. For further information, refer to “ Pr5E Setting of
Torque Limit” of Preparations volume on page 55.
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Parameter Setting

Parameters for various sequences

Default setting is shown by [

Pararg.eter] Parameter Name Srgtr;ugngﬂ Unit Function/Description
60 In-position range | 0—327670] Pluse |+ The parameter sets timing to output a positioning completion signal
[ 131] (COIN: CN X5 39-pin) when movement of the motor (work) is complete
after input of a command pulse ends.O
* A positioning completion signal (COIN) is output when the number of pul-
ses of the deviation counter is within = (setting).

« A basic unit of deviation pulse is “ resolution” of an encoder you wil
use. Thus, be careful because it varies depending on an encoder, as
shown below:0
1) 17-bit encoder: 217 = 1310720
2) Encoder of 2500 P/rev: 4 x 2500 = 100000

<Cam,i0n3> 0 . Deviation K

1.Setting Pr60 too small might ex-  pyise
tend time till COIN signal is out- Pr60
put or cause chattering upon TN T
output.0 | \/A

2.Setting of “ Positioning Comple- '
tion Range” will have no effect com  LON_ preo
on final positioning precision.

61 Zero speed 0-—2000001  r/min » The parameter directly sets timing to an output zero speed detection out-
[ 50] put signal (ZSP: CN X5 12-pin) in terms of [ r/min] .0
» A zero speed detection signal (ZSP) is output when motor speed falls
below the speed set with this parameter Pr61.

« Setting of Pré1 acts on both cew
CW and CCW directions, ir-
respective of rotating direction /
of the motor.O

* There is hysteresis of 10rpm.0O / < PréL
The parameter should be set to
10 or greater. ZSP—| oN I_

63 Position errord 1-327670 -0 The parameter sets a detection level of “ protection against excessive
set up [ 25000] positional deviation” function when it is determined that positional devia-
tion is excessive, by using the number of residual pulses.

* Calculate a setting value following the expression shown below:

Setting value = Positional deviation excess determination level [ PULSE] [
256

<Note>0

Note that setting this Pr63 too small, in particular, when positional gain

is set low might activate protection against excessive positional devia-

tion even though there was no abnormality.
64 Position errord 0-1 -0 This parameter disables “ protection against excessive positional deviation” .
invalidation Setting value]  Protection against excessive positional deviation
[0] O EnabledO
ad Disabled. Operation will continue without determining ab-
O normality, even though positional deviation pulses exceed
1 the judgment level set with Pr63.00
If you make a mistake in phase sequence or wiring of the
encoder, runaway may occur. You should install a safe-
guard against runaway in the device.
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[Full-closed control mode]

Default setting is shown by [

action

Parﬁlrg.eter] Parameter Name S;gtr;[bngt Unit Function/Description
65 Undervoltaged 0-1 -0 The parameter sets whether to enable the “ protection against main power
error responsel] source under-voltage” function when you shut down the main power of
at main power-off main and control power supplies.
Setting valuell Main Power Source Under-voltage Protection Action
E In this case, if you shut off the main power during Servo
[0] O ON, it will be SERVO-OFF without a trip. Then, when the
0 main power supply turns ON again, it will be recovered to
= Servo ON.O
- Shutting off main power during Servo ON will activate ab-
1 normal main power supply under-voltage (alarm code
No0.13) and cause a trip.
Refer to the timing chart “ At Power ON” of Preparations volume on page 40.
6600 | Dynamic brekel 0-1 -0 The parameter sets driving conditions at decelerated operation after over-
*1 inhibition atO travel input inhibit (CCWL: connector CN X5 9-pin or CWL: connector CN
overtravel limit X5 8-pin) has been activated and enabled.
Setting valuelll Driving Conditions from Deceleration to Stop
[ %] 0 The motor decelerates and stops as the dynamic brake (DB) is
o operated. The motor will be in free condition after it stops.O
1u Free running, the motor decelerates and stops. The motor
will be in free condition after it stops.
67 Error responsel] 0-7 -0 The parameter sets:[]
at main power-off (1) Driving conditions during deceleration and after stopping; and O
(2) Processing to clear content of the deviation counter[
after the main power source is shut off.
Setting O Driving Conditions Content of Deviation[]
valuel |During Deceleration] After StoppedO Counterd
[0] O DBO DBO Cleard
10 Free RunO DBO Cleard
20 DBO Free[ ClearO
30 Free RunJ Free[ ClearO
40 DBO DBO Retention
50 Free Run DBO Retentiond
60 DB Free[ Retention
7 Free Run Free Retention
DB: Activation of dynamic brake
68 Error responsel] 0-3 -0 The parameter sets driving conditions during deceleration or following

stop, after any of protective functions of the driver has been activated and
alarm has been generated.

SettingD Driving Conditions[ Content of Deviation[J
valuell |During Deceleration] After Stopped Counterd

[0] O DBO DBO ClearO

10 Free Run( DBO ClearO

20 DBO Free[ ClearO

30 Free Run Free Clear

(DB: Aktivation of dynamic brake)O
See also “ When Abnormality (Alarm) Occurs (Serve ON Command State)”
of the timing chart, Preparations volume on page 41.

*1: Enabled only in the 2nd full-closed control
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Parameter Setting

Default setting is shown by [

Parameter
No.

1

Parameter Name

Setting[]
range

Unit

Function/Description

69

Sequence atl]
Servo-OFF

0-70
[ 0]

-0

» The parameter sets:[]
1) Driving conditions during deceleration or after stopd
2) Processing to clear the deviation counterd
following Servo off (SRV-ON signal: CN X5 29-pin turns On F Off).0

* A relationship between setting of Pr69 and driving conditions/deviation
counter processing conditions is similar to that of Pr67 (Sequence at
Main Power Off).O

* See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 42.

6A

Mechanical brakel
delay atOl
motor standstill

0 — 100}
[ 0]

2ms

The parameter sets time till non-energization of motor (servo free) after
the brake release signal (BRK-OFF) turns off (brake retained), at Serve
Off while the motor stops.

e In order to prevent minor SRV-ON oN OFF
movement/drop of the motor .
. BRK-OFF | ——
(work) due to operation de- Release| = Retention
lay time of the brake (tb):0 -~

- Actual Brake i : -
| Setting of PréA = th.[] _Release; __ | Retention

» See “ Serve On/Off Operation Motor Energized ! o
” Energization, b
When the Motor Stops” of —.—Ienerglzatlon

the timing chart on page 42. Lﬂl

See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 43.

6B

Mechanical brakel
delay at[]
motor in motion

0 - 10001
[ 0]

2ms

Unlike Pr6A, the parameter sets time till brake release signal (BRK-OFF)
turns off (brake retained) after motor non-energization (servo-free), at Ser-
vo off while the motor is rotating.

« This should be set to prevent de-  SRV-ON ON OFF
terioration of the brake due to
) BRK-OFF -
revolutions of the motor.J M
* At Servo off while the motor iS ro-  motor Energized B

—

tating, time tb in the right figure Enem ene%?;a_lttilon
will be either set time of Pr6B or )
time till the motor rotational Motor Spee"_N;af rimin
speed falls below approximately : '

?

30r/min, whichever is smaller.]
* See “ Serve On/Off Operation When the Motor is
Rotating” of the timing chart of on page 43.

See also “ Serve On/Off Operation When the Motor Stops” of the timing
chart of Preparations volume on page 42.

]
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[Full-closed control mode]

Default setting is shown by [

Parameter
No.

1

Parameter Name

Setting[]
range

Unit

Function/Description

6C

Externall
regenerativel
resister set up

0-3

-0

This parameter is set depending on whether to use regeneration resis-
tance built in the driver, or to provide a regeneration resistance in the ex-
ternal (connect between RB1 and RB2 of connector CN X 2 in types A to
D, and between terminal blocks P and B2 in types E - G).

SettingD
valuel
O

(0] O

Regeneration] Protection against Regeneration[]
Resistance to Usel] Resistance Overload
According to built-in resistance, (about
1% duty) protection against regenera-
tion resistance overload works.[J
This is activated with operating limits of
the external resistance at 10% duty.[]
This is activated with operating limits of
the external resistance at 100% duty.
Regeneration resistance does not
work, and a built-in condenser accom-
modates all regenerated power.

O
Built-in resistancel]

=
|-

External resistance

T

]
=

Built-in reﬁistanceE

O
3 External resistance

<Request>[]

When you use an external regeneration, you must install external safe-
guards such as a temperature fuse, etc.O

Otherwise, as protection of regeneration resistance would be lost, causing
abnormal heat generation and burnout.]

<Caution>0

Be careful not to touch an external regeneration resistance.l

While you are using an external resistance, it may become hot and scald
you. For type A, only external regeneration resistance is used.

6D

Main power-off[]
detection time

0-3276701

[ 35]

2ms

The parameter sets time to detect shut-off when shut-off of main power
supply continues.

Parameters for Full-closed Control

Default setting is shown by [

Parfs\llrg.eter] Parameter Name Srgtr;[bngt Unit Function/Description
700 | Hybrid switchingO|1—2000001 r/min » Speed for determining the timing of switching from ordinary semi-closed
*2 speed [ 10D control to hybrid control after stoppage is set.
710 | Hybrid shiftingd |0-1000001 2ms * When a status that the speed is less than a value set by Pr70 (hybrid
*2 delay time O [ op switching speed) continues for a period longer than the time set by this
a0 d parameter, the mode shifts to hybrid control.
720 | Hybrid controlO 1-1000000 2ms * Cycle for adding correction pulse of the hybrid control is set.
*2 period [ 10D
73 Hybrid error limitd| 1 — 10000[Resolution| « Defines the allowable difference between the current motor position and
excess [ 1007 |of external| the current position of the external scale, when an external scale is used
d scale for control.
74 Numerator of] 1-1000000 -0 « Defines the numerator of the ratio of encoder pulse to external scale pulse.O
external ratio [ 1] » The actual numerator is the nth power of the numerator of the external
0 scale pulse ratio (Pr74) multiplied by 2. (n = Set value)O
e The upper limit of the actual numerator calculation is 131072. If the
calculated value exceeds this limit, it becomes invalid, and the actual
numerator is set to 131072.0
This parameter must be changed during Servo-OFF.

*2: Enabled only in the Hybrid control
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Parameter Setting

Default setting is shown by [

Parﬁlrg.eter] Parameter Name Srgtr"ugngt Unit Function/Description
75 Multiplier of0 0-170 2n * Defines the numerator of the ratio of encoder pulse to external scale pulse.O
numerator of[] [ 17] » The actual numerator is the nth power of the numerator of the external
external scalel] scale pulse ratio (Pr74) multiplied by 2. (n = Pr75 Set value)O
ratio » The upper limit of the actual numerator calculation is 131072. If the
calculated value exceeds this limit, it becomes invalid, and the actual
numerator is set to 131072.0
* This parameter must be changed during Servo-OFF.
76 Denominator of 0 |1-100000 -0 * Defines the denominator of the ratio of encoder pulse to external scale
external scaleld [ 10000 pulse.O]
ratio O * This parameter must be changed during Servo-OFF.
77 Scale errord 0-3 -0 » The parameter sets enable/disable of scale error input (X5 SC-ERR:33-
cancel pin) and EXZ input disconnection detection in full-closed control, hybrid
control, external encoder control mode, and the 2nd full-closed control.
Setting valuel]] SC-ERR EXZ disconnection
o0 Enabled Enabled
[1] O DisabledO EnabledO
20 EnabledO Disabled[
3 Disabled Disabled
78 Pulse output 0-10 -0 « In full-closed control, hybrid control, external encoder control, or 2nd full-
selection [ 0] closed control mode, original signal for the pulse output signal (X5 0A+:
21-pin, 0OA-: 22-pin, 0B+ : 48pin, 0B-: 49-pin) is selected.O
0: External scale (EXA, EXB, EXZ-phase) 1: Encoder (A, B, Z-phase)d
In a control mode other than the above, this parameter is disabled and
encoder (A, B, Z-phase) outputs pulses.
79 Numerator of 1-100000 -0O * Defines the numerator of the pulse output scale ratio when Pr78 (Pulse
external scaled [ 10000 output selection) is set to "0".00
pulse output ratio O « Set up this parameter so that the scale ratio is "1" or less.[]
7A Denominator of 0 |1-100000 -0 » The parameter sets a denominator of division ratio of pulse output when
external scaled [ 100001 Pr78 pulse output selection is 0.0
pulse output ratio 0 * Set up this parameter so that the scale ratio is "1" or less.
7B0O | TorsionO —20000 1/s « Difference (torsion amount) between the motor and load position is filtered
*1 correction gain 0 | —20000 through a high-pass filter detemined by Pr7C; and the obtained value is
O [0l O multiplied by this gain and is sbtracted from the speed command.[]
O Note) When using Pr7B, set Pr7D and Pr7E to 0.
7CO | Torsion/O 0-—25500 3.7Hz |  Defines the high-pass filter's response to the torsion multiplied by the Pr7B
*1 Differential speedd [ 0] set value, and the low-pass filter's response to the differential speed
detection filter multiplied by the Pr7E set value.OO
0: Disabled 1 to 255: EnabledO
* The filter's cutoff frequency is (Set value x 3.7 [ Hz] ).
7D Torsion feedback| -20470 -0  Difference (torsion amount) between the motor and load position is
gain — 20470 multiplued by this gain/256; and the obtained value is added to the torque
[0l O command (2000 = rated torque).O]
O Note) When using Pr7D and Pr7E, set Pr7B to 0.
TE Differential speed] -20470 -0 « Difference (differential speed) between the motor and load speed is filtered
feedback gain — 20470 through a low-pas filter determined by Pr7C; and the obtained value is
[ O] multiplied by this gain/2 and is added to torque command (2000 = rated
torque).O
Note) When using Pr7D and Pr7E, set Pr7B to 0.

*1: Enabled only in the 2nd full-closed controllJ
*2: Enabled only in the Hybrid control
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Gain tuning

Gain Adjustment

(Purposes of |

The motor is required to act per any command without any time delay, or without missing any commands.
To provide the motor operation more resemble to the command pulse and obtain the best performance of
the machine, perform gain adjustment.

<Example: ball screw>

Gain set-up: low Gain set-up: high + Feed forward set-up
+2000 +2000 /'7\ 7\ [\
/. AN /. A\Y /. \
N A\ /7 \ / \
0 0 [ Command[] » »
| Speed [J
Actual velocity
(},2,-9,?”% (}/zr?,?no)o.o 125 250 375 00 125 250 375 00 125 250 375
Position loop gain : 20 Position loop gain 1100 Position loop gain 1100
Speed loop gain 1100 Speed loop gain : 50 Speed loop gain : 50
Speed loop integration time constant : 50 Speed loop integration time constant : 50 Speed loop integration time constant : 50
Speed feed forward 0 Speed feed forward 0 Speed feed forward . 50
Inertia ratio : 100 Inertia ratio : 100 Inertia ratio : 100

(How to Adjust Gain

Is auto tuning»
executed?

No

No l

Normal mode autol]
gain tuning

(Setting before
shipment

Real time autol
gain tuning

Adaptive filterd
I

=

Y

Fit gain function] ) )
O Is operation OK? No >

0 Yes

! 2 »
Is operation OK? No
Yes

Manual gain tuning
(Basic) (Application)
| Basic procedure | [Instantaneous speed observer(]
| Gain switching function | | Command follow-up control |
Y |Mechanica| resonince suppression |EI| Dampingmcontrol ad |
Soes o2 —— - - -

chaf;?ﬁe‘%gcsu |Automat|c gain setting funct|0n| | Resonance ratio control[] |

uctuate - =
Yes | Disturbance observerl |

Auto tuning function(]] =
release [ Torsion correction/status feedback|

- I

Is operation OK?

Yes

Write to EEPROM
Tuning completion

Y
(Make contact with Matsushita.)
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[Adjustments]

Function Description Refaerencel]
Page
O Real time automatic gain tuning[J This. function g;timates n”.lachine‘s. load ineﬂia in real time, and auto- P.1§8E
0 0 matically specifies the optimum gain according to the result. O
0 0 This function estimates resonance frequency from the frequency com- O
ponent appearing in motor speed in actual operating condition, and re- O
g B Adaptive filterd duces vibration at resonance point by automatically specifying the| P.189[]
O 0 coefficient of the notch filter that eliminates resonance component from O
Automaticl] [ torque command. [ 0
. To improve accuracy of real-time automatic gain tuning for position O
tuning O O . . ) . )
a 0 Fit gain function(] control, this funct.|.0n gutomat|ca|ly searche.s for the gain .that prowde.s P.1@OE
0 the shortest stabilization time when operation of a specified pattern is
ad O repeatedly input. 0 0
O E When the motor is operated based on a command pattern automatical- 0
0 Normal mode automatic gain tuningfl ly generateq by the driver, th|§ function estlmat.es load |n(.er.t|a from thg P.1@3E
0 0 torque rngred for the operation, and automatically specifies the opti- -
o mum gain.O =
0 - . . . This function indicates precautions for executing real-time automatic -
ad Elsabllng of auto tuning functiont] gain tuning with default settings, or for disabling the adaptive filter. O P.196L
0 If automatic gain tuning cannot be executed because of limitation on O
0 Hanual gain tuning (Basic)O control mode or load condition, or to ensure the maximum response| P.197[]
0 according to each load, manual tuning should be executed.O 0
0 0 For position controlO P.198[]
ad For speed control O P.2000
O E Basic procedure For torque control O P.200[]
0 O For full-closed controlO P.2010]
For hybrid controlC) P.2010]
O B g By switching gain based on internal data or external signal, this func- 0
O O Gain switching functionO tion can reduce vibration at stop, shorten stabilization time, and im-| P.202[]
a 0 prove command follow-up performance. O ad
0 0 When mechanical stiffness is low, resonance due to axial torsion may O
0 0 Mechanical resonance suppression [ gene.rgte V|prat|on gr sound, disabling higher gain sgttmg. In such a P.2%4E
0 condition, this function can suppress resonance by using two types of
b filters.O 0
o E] ] This function initializes control parameter or gain switching parameter 0
O 0 Automatic gain setting function O to the value defined depending on automatic tuning stiffness parameter| P.206L]
Manual[l 0 before exec.u.tion. of manual tuning. D . ' _ 0
tuning Manual gain tuning (Application)(] :Nh_en spec_lflcgtlons gannot pe satisfied t_hrough _basm tuning, the fol- d?Z%?E
0 owing application tuning functions are available to improve performance
This function improves the speed detection accuracy by estimating the 0
H Instantaneous speed observerd motor speed with a load model, to ensure balance between high re-| P.207[]
0 sponse speed and reduction in vibration at stop. [ 0
O This control method maintains position error at nearly "0", and sets the 0
0 Command follow-up control O] positioning stabilizing time to O. py improving position command fol- P.2%8E
0 low-up performance through position integration and feedforward con-
0 trol.0J 0
When vibration occurs with the end of the machine, this function elim- 0
B Damping control O inates vibration frequency component from command to suppress vi-| P.211[]
0 bration. 0 d
0 When resonance vibration occurs, this function estimates the axial tor- 0
O Resonance ratio controlC] que betyveen the motor and load, and cprrects the motor torque so that P.ﬂZE
0 the torsion can be reduced, thus lowering the resonance peak to sup-
0 press vibration. O ad
Using disturbance torque value estimated by the disturbance observer, 0
B Disturbance observer( this function reduces influence of disturbance torque to suppress vibra-| P.213[]|
0 tion. 0 d
Through addition or subtraction of encoder position and external scale O
0 Torsion correction/status feedback | position data with speed command or torque command, this function| P.214
reduces the torsion between the motor and load to suppress vibration.
<Note>

» Pay extra attention to safety.
« If the machine enter to oscillation ( abnormal sound and vibration) , shut off the power immediately, or
change to Servo-OFF.

sjuawsnipy
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Real time auto gain tuning

Load inertia of the machine is estimated - Gain auto Filter auto
. ) L. Posmon/spged] setting tuning /q Torque
at real tlme: and the optimum gain is set comman >Posiionspeed Appica] command Curen]
up automatically based on the estimated g czion command under
result. A load, which has a resonance, also | 2} o2sraton conditons [
. . . f i
can be handled owing to the adaptive fil- o LTS
Load inertia estimate

ter.

Real time auto[]
gain tuning

Encoder

Real-time auto gain tuning is applicable to
the following control modes:

Servo driver

Pr02=0: Position controld Pr02=3:Position/speed controll] Pr02=6: Speed controllJ
Pr02=1: Speed controld  Pr02=4: Position/torque controlll Pr02=10: Speed/semi-closed control
Pr02=2: Torque control Pr02=5: Speed/torque control

Control[J
Modes

(Application range |

Under the following conditions, the real time auto gain tuning may not function properly.
In such case, use the normal mode auto gain tuning (see page 193 "Adjustments") or manual gain tuning(see
page 197 "Adjustments").

Conditions under which the real time auto gain tuning is prevented from functioning
* When the load inertia is smaller/larger than the rotor inertiall
Load inertia (3 times or less; or 20 times or more)O

* When the load inertia fluctuates
« When the machine stiffness is extremely low
* When any unsecured part resides in such as backlash, etc.O]

Load

« In case of a continuous low speed operation under 100 [ r/min] .0
Operation pattern « In case of soft acceleration/deceleration under 2000 [ r/min] per1[ s] .O
» When acceleration/deceleration torque is smaller than unbalanced load/viscous friction torque.

(How to use |
[ 1] Stop the motor (Servo-OFF).

[ 2] Setup Pr2l (Real-time auto tuning set-up) to 1 — 6.
Set up value before shipment is1.

Setting value Real-time auto tuning Changing degree of load inertia during operation | Adaptive filter
oo Not used -0 NoO
[1] O O Little change a
20 0 Change slowlyO YesO
30 UsedO Change s haplyO d
40 O Little changel a
50 0 Change slowlyO NoO
60 O Change s haplyO ad
7 Not used -0 Yes

When the degree of changes in load inertia is large, set 3 or 6 to Pr21.
When the influence of resonance is conceivable, select “ adaptive filter YES” .

[ 3] Set0 -2 to Pr22 (machine stiffness at real-time auto tuning)
[ 4] Turn the servo ON to operate the machine ordinarily.

[ 5] To improve responsiveness, gradually increase Pr22 (machine stiffness at real-time auto tuning). When
you encounter with any abnormal noise or oscillation, however, immediately reset it to a lower value.

[ 6] To store the result, write the data into the EEPROM.
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[Adjustments]

[Description of the adaptive filter)

By setting Pr21 (Real-time auto tuning set-up) to 1 — 3 or 7, the adaptive filter is enabled.

In an actual operation state, resonance frequency is estimated based on the vibration component, which
appears in motor speed, and resonance point vibration is reduced by removing resonance component from
the torque command by the adaptive filter.

The adaptive filter may not function normally under the following conditions. In such a case, take anti-reso-
nance measures using the 1 st. notch frequency (Pr1D and 1E) or second notch filter (Pr28 ~ 2A) in accor-
dance with the manual tuning procedure.

For further information on the notch filter, refer to “ To Reduce the Mechanical Resonance” on page 204.

Conditions under which the adaptive filter is prevented from functioning
» When the resonance frequency is 300 [ Hz] or less
Resonance point | ¢ When resonance peak is low, or control gain is low; and its influence does not appear on the motor speed(]

* When plural resonance points reside inJ
Load « When a motor speed fluctuation having a high frequency component is caused due to a non-linear element such as backlash etcO

Command pattern | « When acceleration/deceleration is too sharp like 30000 [ r/min] or more per 1 [ s]

[Parameters, which are set up automatically)

The following parameters(] In addition, the following parameters[]
are tuned automatically. are also automatically set.

Parameter No. Name Parameter No. Name Set value
100 1st position loop gain 150 Velocity feed forward O 3000
110 1st velocity loop gaind 160 Feed forward filter time constant O 500
120 1st velocity loop integration time constant] 170 1st position integration gain O od
130 1st speed detection filterd 1F0 2nd position integration gain O od
140 1st torque filter time constant] 270 Disturbance torque observer filter selection [ od
180 2nd position loop gain] 300 2nd gain action set-up [ 10
190 2nd velocity loop gainO 310 Position control switching mode O 100
1A0 2nd velocity loop integration time constant(] 320 Position control switching delay time O 300
1B0O 2nd speed detection filter(] 330 Position control switching level O 500
1CO 2nd torque filter time constant] 340 Position control switching hysteresis [ 330
200 Inertia ratio] 3500 Position loop gain switching timel(] 200
2F Adaptive filter frequency 360 Speed control switching mode[] o0

3A Torque control switching mode 0

[ 1] Immediately after the first turning the servo ON at start up, or when Pr22 (Machine stiffness at real-timg
auto tuning) is stated up, sometimes a noise or vibration may be generated until the load inertia is
determined or the adaptive filter is stabilized. But, when the machine gets stabilized soon, there is no
problem. But, when such problem as vibration or noise continues during a period of 3 reciprocal opera-
tions, etc occurs frequently, take the following measures.

1) Write the parameter of normal operation into the EEPROM.
2) Decrease the Pr22 (Machine stiffness at real-time auto tuning).
*3) Once set up Pr21 (Real-time auto tuning set-up) to 0 to disable the adaptive filter. Then, enable the
real time auto tuning again. (resetting of inertia estimate adaptive operation)
*4) Set up the notch filter manually.
*When disabling he real time auto tuning, see page 196 "Disabling of auto tuning function" in Adjust
ments.

[ 2] After a noise or vibration has occurred, Pr20 (Inertia ratio) and/or Pr2F (Adaptive filter frequency) may
have been changed into an extreme value. In such a case also, take the above measures.

[ 3JAmong results of real-time auto gain tuning, Pr20 (Inertia ratio) and Pr2F (Adaptive filter frequency) are pro-
grammed into EEPROM every 30 minutes. When you turn on the power again, auto tuning will be executed
using the data as initial value.
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Real time auto gain tuning

Outline

The MINAS-AIIl series is equipped with the fit gain
function, whereby optimization fitted to devices is fur-

Position command]

ther conducted when real-time auto gain tuning is

used in position control. Through repetition of cer-

S

tain reciprocal operations in position control, optimal
gain setting will be searched full automatically.

In the fit gain function, a user can select 2 ways of
searching. In level 2 (stiffness) search, gain will be
further fine-tuned so that the shortest settling time
will be achieved, after automatic search of optimal real-time stiffness No. with less vibration.

| Level 1 Search | e | Real-time Stiffness No. Search |

(Trapezoid speed waveform
reciprocate command)

+ _ devi

Position[]

Motor[J

Torquel

y command
Applied Current!
filter control

ation Position/speed

control

Real time[
auto gain tuning

*

Resonant frequency estimate|

Load inertia estimate

(Tuning time)

Rigidity/gain tablel}
auto setting

(Vibration detection)

Fit gain functiond

Level 1: Rigidity searchl
Level 2: Optimum gain search

Servo driver

Level 2 Search

— | Real-time Stiffness No. Search | + | Fine-tuning of Optimal Gain

(Applicable range )

This function cannot be applied unless the following conditions, in addition to those for applying real-time
auto gain tuning conditions, are met.

Conditions under which the fit gain function works.

Real time auto gain

tuning operation | O

1 Real time auto gain tuning works normally.O

Control mode

0: Position controld

« Position control mode or semi-closed control mode is selected.[]
Pro2 =
Pr02 = 3: First control mode of position/speed control[]
Pr02 = 4: First control mode of position/torque control(]
The 2nd control mode of Pr02 =6 or Pr02=10: Semi-closed control[]

« Position command that performs reciprocate operation.

Operation pattern

be 1]

kpps] or more.O

(Necessary for starting and ending of a command)

» One position control should continue for 2 revolutions of the motor or longer.O
« Period of one position command is 50 [ ms] or more.O
« Time interval from completion of a position command O

to a next position command should be 1] s] .0
« Acceleration/deceleration should be not more than O

3000r/min/0.1s.0
» The lowest frequency of a position command should O

accel/decel speed = (3000r/min/0.1s)

Command O 1[ s] ormore

waveform f Y
—
ON :50[ ms] or more
Positioning
completion D-I I_I I_

OFF —= ~—0[s] ormore

Others

« Should be servo ON state.

(Before Use

Before starting the fit gain function, set the following with parameter set mode on the front panel or setup
assisted software “ PANATERM” :

Parameterd Set valuel RemarksO
P21 O Any of 1 to 3:0 The parameters shown to
. . 1: Almost no change in load inertia and the adaptive filter enabled.lthe left can also be set in
(Real-time auto tuning mode . - L I
setting)[] 2: Moderate change in load inertia and the adaptive filter enabled.] execution display of the
a g 3: Sharp change in load inertia and the adaptive filter enabled.[] real-time auto gain tuning

Pr22 (Real-time auto tuning
machine stiffness selection)

. . O
%: Real-time stiffness No.0

screen on the front panel.
(See page 63)

(Positioning completion range)

Pr23 0 1: Level 1 (stiffness) search
(Fit gain function mode setting)12: Level 2 (optimal gain) searchd
Pr230 In the case of a 17-bit encoder, it shall be 20 pulses or more.O

In the case of a 2500 P/r encoder, it shall be 10 pulses or more.
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[Adjustments]

(Operating Instructions |

Operating Procedures Example of Display on Front Panel

1) Change the display on the front panel to exe- Selection Display Execution Display
cution display of real-time auto gain tuning

screen. (For details on manipulations on the [ o C L ‘ - “'n
front panel, see pages 57 and 65.) [J e -1 1L SET >/ (When Pr23=1)
O Real-time Auto Gain [ Execution Display of Real-time [
. Tuning S Auto Gain T S
2) Holding down @ on the front panel for about uning sereen uto Gain Tuning Screen
3 seconds, start the fit gain function.] \(’V\Clm the’f abfcl’;’sh‘l’r'lzp:t‘{hi
3) Give a position command that satisfies oper- right end), hold down @ O
ating pattern condition of scope on page 190. for about 3 seconds.
- The display on front panel O [y § #7177 077 17| Fit gain function
(Cauthn 1)_D _ _ will change to 000.000. LV e stargted
In the fit gain operation, there will be about 50
reciprocal operations at the maximum in level l
1 search, and about 250 operations at the | with operations of the O T
machine, the display on O Lo

maximum in level 2 search. Normally, the fit

. : : : front | will change.
gain function ends when searching of optimal ront panet it ehange !
real-time stiffness No. and fine-tuning of gain _ _V —

Lo
are completed. 100 0.0, 71 0000
4) When the fit gain function normally ends,[] ‘!'
appears. If it abnormally ends, O o el
is displayed. (You clear display of [ oo,

through manipulation of some key.)

(Caution 2)O0

is displayed in the following cases: [

Level 1 search:[Real-time stiffness No. with no vibration and minor{J
O0000000OMMVIBETBH Eould not be found.O

Level 2 search:[$ettling time has not fallen below 1 second.U

Others: There was key manipulation on the front panel during fit gainJ
0 00 O 6pefation, [dflconditions for application were not met.

(Result of Fit Gain
When the fit gain function normally ends, data on real-time stiffness No. and gain will be saved in Pr24 (fit
gain function tuning result). If you wish to apply the result obtained through fit gain after power reset,

program it into EEPROM (See the description below).
If you do not apply the result, program into EEPROM after clearing the fit gain result with the following

procedures:

>
2
(=
(7]
—
3
(9]
>
—
(7]

[Execution Display] Programming or Clearing Result on Real-time Auto Tuning Screen

If you hold down @ on the front panel for about 3 seconds with “ n
displayed, fit gain result and current setting will be programmed into
EEPROM.O

If you hold down @ on the front panel for about 3 seconds with “ F.”
displayed, fit gain result will be cleared (Set “ 0" to Pr23).

1
LI

-

- - I _
Rl '
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Real time auto gain tuning

(Parameters, which are set up automatically )

The following parameters(]
are tuned automatically.

In addition, the following parameters[]

are also automatically set.

Parameter No. Name Parameter No. Name Set value
100 1st position loop gain 150 Velocity feed forward O 3000
110 1st velocity loop gaind 160 Feed forward filter time constant O 500
120 1st velocity loop integration time constantd 170 1st position integration gain O od
130 1st speed detection filter( 1F0 2nd position integration gain O od
140 1st torque filter time constant] 270 Disturbance observer filter setting O od
180 2nd position loop gainJ 300 2nd gain action set-up [ 10
190 2nd velocity loop gainO 310 Position control switching mode O 100
1A0 2nd velocity loop integration time constant(] 320 Position control switching delay time O 300
1B0O 2nd speed detection filter] 3500 Position loop gain switching time[] 200
1CO 2nd torque filter time constant] 360 Speed control switching model] 00
200 Inertia ratio] 3A Torque control switching mode 0
220 Machine stiffness at auto tuning
2F0 Adaptive filter frequency
330 Position control switching levell
34 Position control switching hysteresis

During fit gain operation, some sound or vibration may be generated. Normally, they will cause no problem,
because gain will be lowered automatically. However, sound or vibration continues, press any button on the
front panel to suspend fit gain.
In addition, if abnormal behavior occurs after execution fit gain, change Pr23 (fit gain function mode setting)
to“ 0" (disable) or clear the result of fit gain on the fit gain screen.
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Nomal mode auto gain tuning [Adjustments]

Fit gain function
OUtI I ne Position Command I Wiod Motor Acceleration
Normal Model
The motor is operated using a command pattern, which is ‘IAV' Auto Gain Tuning ~II\:|:FL

. . . Load Inertiall
automatically generated by the driver to estimate the load Estimation
inertia based on the required torque, and proper gain is S Adusimen._Torquel

. i m Seedcomman
set up automatically. inemal Positionf] —IP*°¢noRee

Command

Gain Automaticl]

Electric!
Current|
Control

U

' Motor Toque

Servo Driver

(Applicable range |
This function operates under the following conditions:

Conditions under which the nomal auto gain tuning works.

« Control mode set-up (Pr02) is any one of the following conditions.[]

Pr02 =0: Position controld

Pr02 =1: Speed control

Pr02 =2: Torque controlO

Pr02 =3: Position /speed control

Pr02 =4: Position /torque control]

Pr02 =5: Speed /torque control]

The 2nd control mode of Pr02=6 or Pr02=10: Semi-closed control[]
» Servo-ON status[]

Control mode

Others - . . .
« Deviation counter clear signal is not inputted.

Under the following conditions, normal mode auto gain tuning may not function normally.
In such case, set up the data in manual gain tuning mode.

Conditions under which normal mode auto gain tuning is prevented from functioning.

« Load inertia is smaller/larger than the rotor inertiall
Load inertia (Less than 3 times, or larger 20 times)
* Load inertia fluctuatesO

« Extremely low machine stiffness]
Load . .
« Unsecured part such as backlash etc resides in

* When an error, servo-OFF or deviation counter clear has occurred during auto gain tuning operation, it
results in a tuning error.

» Even when the auto gain tuning has carried out, when it has failed in estimating the load inertia value, the
gain value is not changed and the previous data remains as it was.

» Motor output torque during auto gain tuning operation is permitted up to the maximum output torque that
has been set up by Pr5E (torgue limit set-up), and CW/CCW drive prohibition input is ignored.

>
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>
—
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Be very careful of the safety. If vibration occurs, turn OFF the power or the servo
promptly, and return the gain to the set value before shipment with the parameter.
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Nomal mode auto gain tuning

(Auto gain tuning operation )
[ 1] Hme normal mode auto tuning, the response performance is set up by means of machine stiffness number.

Machine stiffness numbers
» Machine stiffness numbers are for setting the degree of machine stiffness of the user machine.
Setting range is 0-15.
» A machine, which has higher machine stiffness, allows setting a larger value to obtain a higher
gain.
» Usually, repeat auto gain tuning by increasing stiffness No. in ascending order and stop it
when you reach a level in which no oscillation/abnormal noise/vibration will be generated.

[ 2] Operation pattern set by Pr25 (normal mode auto tuning set-up) is repeated up to 5 cycles. Operation
acceleration increases by 2 times per 1 cycle from the third cycle. Depending on the load status, the
operation may be terminated without performing 5 cycles, or the operation acceleration may not change.

It is not an error.

(How to oprate )

[ 1] Set the operation pattern to Pr25.

[ 2] Mowuhe load to a position where is safe even when the motor performs a operation pattern set up by Pr.25.

[ 3] Prohibit the command.

[ 4] Turn the servo ON.

[ 5] Start the auto gain tuning operation.
Start the operation using the front panel or PANATERMe.
For operating instructions of the front panel, refer to the next page.

[ 6] Adjust the machine stiffness number so that a desired response is obtained within a level in which any
vibration does not occur.

[ 71 When no problem is found in the result, write the data into the EEPROM.

(Parameters, which are set up automatically]

The following parameters are The following parameters are also set up to the following
tuned automatically. fixed values automatically.

Pr No. Name Pr No. Name Set value
Pr100| 1st position loop gain( Pr150 | Velocity feed forward( 3000
Pr1l0 | 1st velocity loop gain Pr160 | Feed forward filter time constant(] 500
Pri200| 1st velocity loop integration time constant(] Pr170 | 1st position integration gain[] (o]m}
Pri30| 1st speed detection filter(] PriFO| 2nd position integration gain(] (o]m}
Pr140| 1sttorque filter time constant[] Pr300 | 2nd gain action set upd 10
Pri180| 2nd position loop gainO] Pr310 | Position control switching model] 100
Pr190 | 2nd velocity loop gainO Pr3200 | Position control switching delay time[] 300
PriA0| 2nd velocity loop integration time constant(] Pr330 | Position control switching levell 500
PriBO| 2nd speed detection filter(] Pr340 | Position control switching hysteresis(] 330
PriCO| 2nd torque filter time constant(] Pr350 | Position loop gain switching time[J 200
Pr20 Inertia ratio Pr360 | Velocity control switching model] o0

Pr3A0| Torque control switching model] (o]m}
Pr7B0O| Torsion correction gain(l (o]m}
Pr7CO| Torsion and Differential speed detection filter[] (o]m}
Pr7DO| Torsion feedback gain(] (o]m}
Pr7E | Differential speed feedback gain 0

194



[Adjustments]

Operation on front panel

1) Select the Normal Auto Gain Tuning Mode.[l 1 ) o
Press SET button once and press MODE I~ L] Motor speed display (initial display)
switching button three times. [
See page 56 "Operating procedure" in HE _ o ,'

Preparations.l] L

O
2) Press (V) or A button to select the
stiffness of the machine.

Mechanical stiffness value

A
(AR R i i i - —
- _ 1o - Mechanical stiffness (higher) Driving method Machine Stiffness No.
Press @ and machine stiffness No. [ Ball screw direct connection] 8 — 140
| will change in the arrow direction. Ball screw + timing beltC] 6-120
Press (), and it will change in the O Timing beltt)_ 4-100
A opposite direction. Gear, or rack & piniond 2-80
il o Other machines with low stiffness 2-8
I C _ 11 ) Mechanical stiffness (lower)
A
3) Press (©Q)button to turn to thel _
monitor/execution mode.[] nC o -

0 Y
4) Operation at the monitor/execution mode:[]

Keep pressing (A button until appears.[]

» The connector CN X5 29-pin is in servo ON state.[]

* Pr1D (notch frequency) is set to 1500.0 - - - - -

Keep pressing @) button O .

(approx. three seconds). 0O
The horizontal bar increases as shown in the right figure.l

-
()

-
<
[ '
-
'-

-

O cCoLoo_ L

The motor has started rotating.[] SL L

Then, for about 15 seconds, the motor rotates twice in

CCWY/CW directions, which will be regarded as one cycle.

The motor rotates up to 5 cycles. Even when it stops -

before reaching 5 cycles, it will not be abnormality.(] : | %
O = = = &
5) Program a gain value into EEPROM so that it will not be l" 1 '.'l l"l l‘_' ~oTanr CBD

lost during shutoff of the power source. %

<Caution>
DDo not use the motor driver alone for normal mode auto gain tuning. Pr20 (inertia ratio) will be 0.

<Notes>
Symptom Cause Remedy
Error message O Either one of Alarm, Servo- | «[Avoid operation near the limit switch or home position sensor.O
displayedO Off or Position Error Counter | «[Turn to Servo-ON.O
a Clear activated.] [Cancel the Position Error Counter Clear.O
Values such as Pr10 O | The load inertia cannot be | «[Retry by changing Pr10 to 10, and Pr1l to 50.0
related to gain, etc. 0 | calculated.O «[Execute the manual adjustment.[]
remains same as a [ O O
value before execution.[l [J 0
Motor does not rotate | CL (30pin) of CN X5 is input. | «[Turn on CL (30pin) of CN X5.
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Disabling of auto tuning function

Following are the points to note when you disable real-time auto gain tuning of factory setting or adaptive filer.

When you disable the auto adjustment function, do so while the motor stops its operation
(servo off).

(Disabling of the real time auto gain tuning )

By setting Pr21 (Real-time auto tuning set-up) to 0 or 7 (adaptive filter only enabled), the auto estimate of
Pr20 (Inertia ratio) is terminated and the real time auto gain tuning is disabled.

(However, this change will become valid once the servo turns OFF and then ON again.)

In case that the parameter get an apparently incorrect value due to the remaining estimate result of Pr20
(Inertia ratio), set up an appropriate value manually using the normal mode auto tuning or calculating the
value.

(Disabling of the adaptive filter )

By setting Pr21 (real-time auto tuning set-up) to O or to 4-6 (real time auto gain tuning only enabled), the

adaptive filter function, which automatically follows up the load resonance, stops.

If the adaptive filter is disabled during operating properly, influence of the suppressed resonance may ap-

pear resulting in a noise or vibration etc.

Therefore, when you disable the adaptive filter, on the fit gain screen of the front panel (refer to “ Fit Gain
Screen” of Preparations volume on page 65), copy frequency of adaptive filter setting (Pr2F) to the 1st notch
filter (PrlD), and disable after suppressing resonance with the 1st notch filter (see page 65) or manually

setting Pr1D (the 1st notch frequency) from Pr2F (adaptive filter frequency) by means of the table below.

However, when you execute copy function, Pri1E (first notch selection) will be set to "2".

Pr2F | The 1st Notch Frequency [ Hz] 1 Pr2F0 | The 1st Notch Frequency [ Hz] (I Pr2F0 | The 1st Notch Frequency [ HZ
od 1800 (1499)0 220 7660 447] 3260
10 1731 (1499)0 230 7370 450 3140
20 1666 (1499)0 240 7090 460 3020
30 1602 (1499)0 250 6820 470 2900
40 1541 (1499)0 260 65601 480 2790
50 14820 270 6310 490 2690
60 14260 280 6070 500 2580
70 13720 290 5840 510 2480
80 13190 300 5620 520 2390
aQl 12690 310 5400 530 2300
100 12210 320 5200 540 2210
110 11740 330 5000 550 2130
1200 11300 340 4810 560 2050
130 10870 350 4620 570 1970
1400 10450 360 445[] 580 1890
150 10050 370 428[1 590 1820
160 9670 380 41201 600 1750
170 9300 390 3960 610 1690
180 89507 400 3810 620 1620
190 86107 4101 36601 630 15600
200 82801 42[] 35200 640 150
21 796 43 339 a

* By executing the copy function when Pr2 Fis set up to 0-4, the frequency within the ( ) is set up
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Manual gain turning (Basic)

MINAS- Alll series provides the above d escribed auto gain tuning function. However, theremay be a case
that fine tuning is required when it is failed to obtain a desired gain aftercarrying out the auto gain tuning due
to the load conditions etc; or in a case that the optimumresponse performance or stability is required in
accordance with the respective loads, and soon.

In this section, the steps of manual gain tuning will be described on each control mode andfunction.

[Adjustments]

(Before Adjustment )

Although adjustment is possible with the motor (machine) behavior or sound, you can achieve quick and
reliable adjustment by observing analog waveforms using the monitor function.
1. Analog Monitor Output
You can measure motor actual speed, command speed, torque and number of deviation pulses by using
the oscilloscope at analog voltage level. Use Pr07 (speed monitor selection) and Pr08 (torque monitor
selection) to set a type of signal to be output or output voltage level.
For further information, refer “ Wiring to Connector CN X5” and “ Parameter Settings” for each control mode.
2. Waveform Graphic Function of PANATERMe
You can measure command to the motor and behavior of the motor (speed, torque, and deviation pulse)
as waveforms on the display of personal computer. For details, refer to “ Outline of Setup Assisted Soft-
ware PANATERMe" of Reference volume on page 236.

Panasonic

BB8BEEE
#0600
") MO
E 1k 777
1kQO ) 42
> 43 * Notell
Connect told
A 12 CN X60
CN X5 (not CN X7)

(Guidance Values of Gains, and How to Adjust
See the table below for the guidance values of gains, if the inertia ratio has been set correctly.

Machine Position loop gainlll Speed loop gain[J] Speed loop integration time constant[
Pr10 Prll Prl12
Ball screw O 1000 500 500
Timing belt O 500 250 500
Rack & pinion 50 25 200 - 500
Adjust the

1) Speed loop gain Pr1l.
2) Position loop gain, Pr10 = 2 x speed loop gain Prll as guidance of operation.
3) Once the position loop gain Pr10 > 5 x speed loop gain Prl1, hunting or oscillation may occur.

<Note>

You cannot adjust the current loop gain.

(Functions of Each Control Mode |

In each control mode, you can use the functions listed in the following table:

Commandll

[ VibrationO

; Instantanel] i i
GainOd NI Resonancel]Disturbancell Torsion[]
Command Control mode switching ous speed(] follow-upLlsuppressionfiatio controll observer |correction |Status FB
observer control control
PositionO] ©) @) ©)
L Semi-closedl] O O O
Position — - - -
Position for high-stiffness equipment] O O O O
Position for low-stiffness equipmentd O O
Speed Speed[] . - O O
Speed forlow-stiffness equipmentf] O O
Torque | Torquel O
i Full closed loopO O
Fullh 0 brido O
closedO
loop External encoderl(]
Second full-closed O O O O O
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Manual gain tuning (Basic)

Tuning of position control mode

Position control system of the MINAS-AIIl series is as shown in the following block diagram (see page 72).
In this section, the basic tuning procedure circled with double frame, in which parameter is used but gain
switching is not used, will be described.

[1] Initial setting of parameter

Return the parameter to the preset value before shipment.

* In case that vibration occurs with the preset value before shipment, reduce the 1st speed loop gain
(Pr11) and the 1st position loop gain (Pr10) by the same value.

[2] Setting of inertia ratio

Set up the inertia ratio (Pr20).

* When the inertia ratio (Pr20) has been obtained by the real time auto gain tuning, use the Pr20 set
value as it is.

* When the inertia ratio is known by means of calculation etc, input the calculated value.

* When the inertia ratio is unknown, execute the normal mode auto gain tuning to measure the inertia.
After the measurement, since the control gain also has been altered, return to the step [ 1] and carry out
initial setting of the parameter.

[3] Upper limit search of speed loop gain

Increase the 1st speed loop gain (Prl1l) by 10-increment.

* At this time, increase the 1st position loop gain (Prl10) also to the same value as the 1st speed loop gain
(Pr11).

» When vibration begins to be generated, proceed to the step [ 4] Setting of notch filter.

* When vibration occurs, decrease the 1st speed loop gain (Pr1l) promptly, and then decrease the 1st
position loop gain (Pr10) to the same value as Prl11, and proceed to the step [ 4] .

[4] Setting of notch filter

Measure the vibration frequency of the torque command using the waveform graphic function
or frequency characteristics measurement function etc of the monitor output / Set up support
software PANATERMe.

» Based on the measured vibration frequency, carry out one of the steps (A)-(C).

* After the step above, since the upper limit of the 1st speed loop gain (Pr11) may have been change,
carry out the step [ 3] again to check the upper limit.
Compare the values before and after the above step, continue the tuning using the setting by which the
1st speed loop gain (Prl1l) increases more largely.

(A) When the vibration frequency is 1.5 kHz or more

Set up alarger 1st. torque filter time constant (Pr14)

* For the absolute encoder (7-core 17-bit) , set up Pr14 to approx. 25; for the incremental encoder (5-
core 2500P/r), set up Prl14 to approx. 63 as a reference target, increase the value until the vibration
falls in allowable range.

» When the 1st torque filter time constant (Pr14) is set up too large, vibration of lower frequency may
become large. In this case, reduce the value of the 1st speed loop gain (Pr1l).



[Adjustments]

(B) When the vibration frequency is 600 Hz — 1500 Hz

Set up the 1st notch frequency (Pr1D) to the value of vibration frequency.

* When the vibration is not reduced, slightly change the value of Pr1D and 1E.

* Resonance peak can be measured using the frequency characteristic function of the set up support
software PANATERMe. Set up the notch filter so as to reduce the resonance peak.

» When vibration of 600Hz or more is still generated, set up the 1st torque filter time constant (Pr14) to
a larger value.

(C) When the vibration frequency is 400 — 600Hz
* Measure the resonance frequency using the frequency characteristic function etc of the set up
support software PANATERMoe.

Set up the 1st notch frequency (Pr1D) to the value of resonance frequency.

» Measure the frequency characteristics again and check that the resonance peak is reduced.

* When the resonance peak is not reduced, adjust the 1st notch width selection (PrlE) and the 1st
notch frequency (Prl1D) so that the resonance peak is reduced.

« As for vibration of which resonance peak is in low frequency and is lower than the anti- resonance
frequency, set the 1st speed loop gain (Prl1l) to a smaller value.

* When the resonance frequency falls in approx. 350 — 450 Hz, increase the value of the 1st speed
loop gain (Prl11) and set the notch filter at a point that vibration begin to be generated. The vibration
may be reduced.

* When the vibration is not reduced, disable the notch filter. Determine the value of the first speed loop
gain as the upper limit value.

[5] Setting of torque filter time constant

When any operation noise is heard, gradually increase the value of the 1st torque filter time
constant (Pr14).

To increase the response, gradually reduce the value of the 1st torque filter time constant
(Pr14) and increase the value of the 1st speed loop gain (Prl1l).

» As a reference value of the minimum value, it is recommended to set the value, for the absolute en-
coder (7-core 17-bit), to10; for the incremental encoder (5-core 2500P/r), to 25.

[6] Setting of 1st speed detection filter (Pr13)

To increase the response, gradually reduce the value of the 1st speed detection filter (Pr13)
and increase the value of the 1st speed loop gain (Prl1l).

In the case that high frequency noise is generated when the value of the 1st speed detection
filter (Pr13) is reduced, measure the resonance frequency using the waveform graphic function
etc of the Matsushita set up support software PANATERMe and adjust the notch filter in step [4]
or the torque filter in step [5].

[7] Setting of 1st position loop gain (Pr10)

Input a value of approx. the value of the first speed loop gain (Prl1l) x 1.5 to the 1st position
loop gain (Pr10). Then, roughly set up the value of Pr10 so that the positioning setting time is
shortened at a certain degree.

» To change the parameter, execute it at a timing of which positional deviation is small.
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Manual gain tuning (Basic)

[8] Setting of 1st speed loop integration time constant (Pr12)

Lower the 1st speed loop integration time constant (Pr12) from the following initial values:

* We recommend that you use an initial value of Pr12=15000/(2p x Prl1l).
e Lower Pr12 = 30 by 10.

Lower 30 > Pr12= 15 by 5.

Lower Pr12<15 by 1.

* By setting the first speed loop integration time constant to a smaller value, although it is possible to
make the deviation at the positioning closer to 0, the time to reach to the stabilization range may
become slower.

* In such a case, by setting the value of the 2nd speed loop integration time constant (Pr1A) during
operation to 1000 (disabled) using the gain switching function, it may be increased.

[9] Setting of speed feed forward (Prl15)
Set the speed feed forward (Pr15) to 500 (300 — 700).

* When the value of the speed feed forward (Pr15), although the positional deviation during operation is
reduced and the positional deviation after completion of command output is converged sooner, over-
shoot or vibration becomes to occur more frequently.

* When the operation noise has become larger after setting this parameter, set the feed forward filter
setting (Pr17) and the smoothing filter setting (Pr4C) to a larger value respectively.

Tuning of speed control mode

Speed control system of the MINAS- Alll series is as shown in the f ollowing block diagram (see page 106).

The tuning steps in speed control is almost the same as that of the position control mode in page 198.
Excluding the setting of [ 7] position loop gain and [ 9] speed feed forward, follow the steps[ 1] —[ 6] and[ 8] t
carry out the tuning.

Tuning of torque control mode

Torque control system of the MINAS-AIIl series is as shown in the f ollowing block diagram (page 132).
The torque control system is structured based on the speed control loop using Pr56: 4th internal speed as
the speed limit. In this section, the setting procedure of the speed limit value will be described.

» Setting of speed limit value

Set up a speed limit value to the 4th Internal speed (Pr56)

* When the motor speed becomes closer to the speed limit value, the control is switched from the torque
control mode, in which the control follows up the analogue torque command, to the speed control
mode, in which the speed limit value depending on the 4th internal speed (Pr56) is used as the com-
mand.

« To obtain an stable operation in the speed limit mode, it is necessary to carry out control gain and filter
setting in accordance with the tuning of the speed control mode described above..

* In the case that the speed limit value = 4th internal speed (Pr56) is too low, the speed loop gain is too
low or the speed loop integration time constant is set up to 1000 (disabled), since the input to the
torgue limit shown in the above diagram becomes smaller, there may be a case that torque according
to the analogue torque command is not obtained.



[Adjustments]
Tuning of full closed loop control mode

Full-closed control system of the MINAS-AIll series is as shown in the following block diagram (see page 159).
In the full-closed control mode, excluding the cautions (difference in command unit, unit conversion of the
position loop gain is necessary and difference in command division scale ratio etc) as described in page 156
"Full-closed control", the tuning can be carried out by following the same steps as "Tuning of position control
mode" in page 198.

In this section, the setting of the external scale ratio, the hybrid error and the hybrid control in the initial
setting of the full-closed control will be described.

 Setting of external scale ratio

Set up the external scale ratio using the numerator of external scale ratio (Pr74), the multiplier
of numerator of external scale ratio (Pr75) and the denominator of external scale ratio (Pr76).

» Check the number of encoder pulses per motor rotation and the number of external scale pulses per
motor rotation, set up the numerator of external scale ratio (Pr74), multiplier of numerator of external

scale ratio (Pr75) and denominator of external scale ratio (Pr76) so that the following formula is ful-
filled.

Pr74 1] x 2P7°L0 _ __Number of encoder pulses per motor rotation
Pr74 5000 Number of external scale pulses per motor rotation

« If the ratio is incorrect, the difference between the position calculated from the encoder pulse and the

position calculated from the external scale pulse is increased. Particularly, when it is driven a long
distance, a hybrid error (Err25) occurs.

* Setting of hybrid error

Set up the hybrid error (Pr73) in a range of minimum value in which the difference between the
motor (encoder) position and the load (external scale) position is determined as " too-large" .

» Check an excessive hybrid error (Err.25) as in addition to the above-mentioned factor, reverse connec-
tion or loose connection between the motor and load, etc. may also cause it.

Setting for hybrid control

Setting for hybrid control at Pr02 = 8 is as shown in the block diagram below (see page 298).
In this section, the setting of hybrid correction switching will be described.

 Hybrid control is a control mode intended to ensure the response performance during operation and the
external scale accuracy during a stop, in which, while constantly operating in semi-closed control mode,
and after a motor stop, the difference between the external scale position and the encoder position is
calculated at a specific period and is added to the position command as the correction command.

* In a state that the command pulse is not fed, as shown in the diagram below, from a point of time when a
state of Pr70 (hybrid switching speed) or less has
passed the point of Pr71 (hybrid shifting delay time),
the above-described correction is applied at period

of Pr72 (hybrid control period). ‘. @ @ @ @

Speed 4
Correction timing

* The following diagram shows a case in which speed
changes smoothly(®). However, as a case of ®), Pr.70 R R EEEE QL RREEEEE Pooees Pooees Pooee- Pooee-
when the hybrid correction is applied before the | 2. % : :

0

vibration is converged, a large correction amount | seeed

may cause vibration resulting in an oscillation ad- , NS poTme
versely. In such a case, set up the Pr71(hybrid shift- Pk st e it SIS S
ing delay time) longer to start the correction opera- o OO

H hybrid switchi hybrid

tion later. ydrvlalailméﬁ?\emg contrgl ;rJIeriod
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Manual gain tuning (Basic)

You can set not only the 1st gain but also 2nd gain manually.
You can utilize the function of switching from the 1st to 2nd

gain in a machine with higher responsiveness.
<Example>

This is the example in which you reduce noise by switching to low
gain setting after the motor stops (servo lock), when you feel un-

easy about sound during stoppage of the motor.

Action |Command speedi ‘
Stopd : Run : StopO — Time
Status | (Servo-Lock)O i (Servo-Lock)
O : —
. Low gainO High gaind Low gainOJ
Gain (1st gain) i (2nd gain) (1st gain)
L Ams 2msy

\ i
Suppress the vibration 0
by lowering the gain.

Parameter No. Parameter Guideline How to adjust
Pr100 | 1st position Loop Gain[iISame as 2nd position loop gainC] -0
O 1st speed O Same as 2nd speed [ If the motor does not generate abnormal sound when it stops
Prii00 |loop gainO . (servo lock), the parameter setting is acceptable. If the motor
0 0 Bop gainti generates abnormal sound, reduce the set value.O
O 1st speed O O If the motor normally operates, the parameter setting is acceptable.
Pri200 |integration time O 500 Reducing the set value provides improved motor response.
0 constantd 0 However, if the parameter setting is too low, oscillation occurs.O
Pr130 | 1stspeed detection filter(] o0 Fixedd
ad 1st torque filter 0 | Same as 2nd torque filter If the motor does not generate abnormal sound when it stops
Pri40 | (servo lock), the parameter setting is acceptable. If the motor
d time constantl] &onstantl:l generates abnormal sound, change the set value.O
o ,

g ;n d position 01 g If the motor normally operates, the parameter setting is acceptable.[]
Prigsn loop gain0l 500 Increasing the set value provides improved motor response.
0 o 0 However, if the parameter setting is too high, oscillation occurs.

g ;nd speed O 0 If the motor does not generate abnormal sound during operation,
Prio0 : 300 the parameter setting is acceptable. If the motor generates
0O Bop gaintJ 0 abnormal sound, reduce the set value.(
Pr200 |Inertia ratio 0 Set up this parameter correctly at first. 0
Pr300 |2nd gain action set-up[J 10 -0
Position control O -0
Pr'?i‘li switching model] 7E 0
- 2nd speed integration|O Ny -0
PrhAD time constant] 10%()[' O
PriB0O | 2nd speed detection filter(] 00 FixedO
O 2nd torque filter O O If the motor does not generate abnormal sound during operation,
Pric time constant 500 the parameter setting is acceptable. If the motor generates
d abnormal sound, change the set value.

(Gain Switching Conditions]
* Position Control Mode

(©: the parameter valid, — : invalid)

Gain switching conditions Parameters for position control
Delay time * 1 Level Hysteresis * 2
Pr3i Switching conditions Figure Pr32 Pr33 Pr3a
0 Fixed to 1st gain — — —
1 Fixed to 2nd gain — — —
Gain switching input,
2 2nd gain selected with GAIN On — _ _
2nd gain selected with a large O*3 O*3
3 torque command differential A O [ 0.05%/16@s] [ 0.05%/166s]
4 Fixed to 1st gain — — —
5 Large target speed commanded C O Ol r/min] Ol r/min]
6 Large position error D O Ol pulse] *4 O] pulse] *4
7 Position command existing E O — —
8 Positioning incomplete F O — —
9 Speed A O Ol r/min] Ol r/min]
10 Presence of a command + speed G O O[ r/min] *6 O r/min] *6
» Speed Control Mode
Gain switching conditions Parameters for speed control
Delay time * 1 Level Hysteresis * 2
Pr36 Switching conditions Figure Pr37 Pr3s Pr39
0 Fixed to 1st gain — — —
1 Fixed to 2nd gain — — —
2 Gain switching input, . .
2nd gain selected with GAIN On _
3 2nd gain selected with a large A o O*3 O*3
torque command differential [ 0.05%/16@s] [ 0.05%/166s]
4 2nd gain selected with a large B o) O* 5
speed command differential [ 10(r/min)/s] [ 10(r/min)/s]
Large speed command O O] r/min] Ol r/min]
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[Adjustments]

» Torque Control Mode

Gain switching conditions Parameters for speed control
Delay time * 10J Levell Hysteresis * 20

Pr3A Switching conditions Figure PraB Pr3c Pr3D

00 Fixed to 1st gainO 0 —0 —0 —0

10 Fixed to 2nd gain[] ] —0 —0 —0

o0 Gain switching input, O g 0 _ 0 _ 0

i 2nd gain selected with GAIN On[J 0 O 0

3” 2nd gain selected with a large U A o O*30 O*30

torque command differential [ 0.05%/16@S] [ 0.05%/16@s]
*1 Delay time (parameters Pr32, Pr37 and Pr3B) become effective when returning from 2nd gain to

1st gain.[

*2 For the definitions of hysteresis parameters (Pr34, Pr39 and Pr3D), see the right figure.[]
*3 Set the value 200 in the case that 10% torque-fluctuation happens within 166us.[
10% / 166us = Setting value[ 200 x [ 0.05% / 16as] O
*4 Resolution of encodersl]
*5 Set the value 1 in the case that 10r/min speed changes within 1s.0
*6 When Pr31=10, delay time, level and hysteresis have different meaning than usual (See Figure G).

Hystelgsisg D H

Level —[]L

(Pr33.38.3C)
0
‘ Speed N A Speed command S C j (Speed command S E T
I ! I !
‘ ‘
| _/—\_ | el - |
I | — I
i ‘ delayed ‘ delayed e —
Torque T ‘ | 1st ond Gain 1st [ 1st 2nd Gain 1st 1
|
AT ‘ -—_ - -
|
Level H ] [ wr D T ( F T
L ‘ ‘ Speed N ! | SpeedN |
‘ L
| .. I | | |
boH : P |
‘ DelayH>— > S SR SEE ‘ ‘ Position error ‘ ‘ ‘
. /7 \ COIN
1st0) 2ndl\ 2nd E 1st Gain _|2nd| |2nd [1st b Level - i | | I
O
! 1st0 1stO ‘ ‘ _/ \_ ‘ E ‘
5 —- delaved ed ﬁﬁ
1
e < T claye ‘ ! 1st 2nd Gain 1st ‘
i Speed command S B } 1st 2nd Gain 1st L J >
‘ T T T T T T T T T T T ¢ 2
—_ m . - - - =
! ‘ ! command pulse is off(] G T <28
‘ | ‘ command pulse is on X Pr32 | actual speed | < Pr33 ‘ 3
motor in standstill motor in motion motor in fixed motor in about standstill o®
l AS | 3
— . 2nd Gain : onl d int | calculus|]
| ‘ ! T ‘
‘ \ ! ‘ | actual speed | < (Pr33 Level — Pr34 Hysteresis) !
| —>t delayed| | —>1 ‘ ‘ ‘
‘ 1st ond 1st Gain ond  l1st ! ‘ | actual speed | < (Pr33 Level — Pr34 Hysteresis) !
| 1
;,7,7,7,7,7,7J ;,7,7,7,7,7,7,7,7,7,7,7,7,7,J
<Notes>

The figures above do not reflect the gain switching timing delay caused by hysteresis
(parameters Pr34, Pr39 and Pr3D) .
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Manual gain tuning (Basic)

To Reduce the Mechanical Resonance

If the machine is not stiff, vibration and noise may be generated due to the resonance by shaft torsion, which
may interfere to set-up the higher gains. You can suppress the resonance by 2 types of the filters.

1.Torgue command filter (Pr14 and Pr1C)
Set a filter time constant so that attenuation takes place around resonance frequency. You can deter-
mine cutoff frequency with the following expression:
Cutoff Frequency (Hz) fc = 1/(2p x parameter set value x 0.00001)

2. Notch filter
e Adaputive filter (Pr21 and Pr2F)
In MINAS-A |1l series, vibration at load that is difficult to accommodate with the conventional notch
filter or torque filter, for instance, because a resonance point varies for every device can be controlled
by using an adaptive filter. You can enable the adaptive filter by setting 1-3 or 7 to Pr21 (real-time
auto gain tuning mode setting).

Pr21 | Real timeO | 1~3and 7 : adptive filter actived Pr2F | Adaptive] | disply the table number of
auto tuning filter O adaptive filter frequencyOd
set up frequency | (can not change)

« 1st and 2nd notch filter (PriD, PrlE, Pr28, Pr29 and Pr2A)

MINAS-AIIl series is equipped with 2 normal notch filters: the 1st notch filter makes it possible to
adjust frequency and width, while the 2nd notch filter makes it possible to adjust by frequency, width,

and depth parameters.

PriD[] 1st notch O | Set this about 10% lower than the Pr280 2nd notch 0| Set this about 10% lower than the
O | frequencyO | resonance frequency measured O | frequencyO | resonance frequency measured
o |0 by the frequency characteristics O |0 by the frequency characteristics
oo analysis function of PANATERMe.[] 0|0 analysis function of PANATERMe.[]
PriE | 1st notch O | Setting by the resonance Pr290 2nd notch 0| Setting by the resonance
widthO frequency characteristics. O | width selectionl] frequency characteristics.
selection Pr2A | 2nd notch O
depth selection

Resonance characteristics

Resonance

Gain

Anti-resonance

Characteristics of Frequency

notch filter

Gain

Frequency
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width width After[]
¢ > ¢ > filteringO
Torquel S Torquel
command command
—— >
depth
automaticallyd ‘ ‘
following fregency freqency freqency
Adaptive filter 1st notch filter 2nd notch filter
Suppress resonance Present adaptive filter Adjastable fregency,
points in an instance setting is copied to the first width and depth
notch filter. (See page 196)
Applications |
gain gain gain
" k A A fregency A freqency
A » | »
R Tttt . ¥
R %, fregency ' ...
I N N responce )
Machine chenges resonancel] Machine have some resonance points Machine has a little peak[]
points by difference of eachO near the responce point
machine or machine aging

[How to measure the resonance frequency of a machine system]

1) Log-on PANATERMe and open the frequency characteristics screen.
2) Set the following parameters and measuring conditions. Note that the values shown below are for
reference only.
» Decrease the value of Pr11 (1st speed loop gain) to 25 (to make the resonance frequency more
distinguishable).
» Set the amplitude to 50 r/min (so that the torque may not saturate).
e Set the offset to 100 r/min. (to increase the amount of speed detection information, and run the
motor in one-way rotation).
 Polarities: (+) for CCW and (-) for CW.
» Set the sampling rate to 1 (from a range between 0 and 7).
3) Start the frequency characteristics analysis function.

<Notes>

» Before starting the measurement, make sure that the machine does not move beyond the limit.
Approximate speed = Offset (r/min.) x 0.017 x (Sampling rate + 1)
With a larger offset value, good results can be obtained, though the speed becomes higher.

e Set-up Pr22 (Real time auto tuning mode set-up) to O.

<Notes>

» Set-up the offset larger than the amplitude setting, and with one-way rotation so that you can obtain
better results.

>
2
(=
(7]
—
3
(9]
>
—
(7]

[Relationship between Gain Adjustment and Mechanical Stiffness)

To increase the mechanical stiffness,

1) The machine (motor load) should be firmly secured to a rigid foundation.

2) The coupling between the motor and machine should be designed with high stiffness for servo motors.

3) The timing belt should have a larger width. The tension of the timing belt should be adjusted according
to the allowable axial load of the motor.

4) The gears should have a smaller backlash.

» The inherent frequency (resonance) of the machine significantly affects the gain adjustment of
the servo motor.

If the machine has a lower resonance frequency (i.e. lower stiffness), you can't set the high response
of the servo system.
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Manual gain tuning (Basic)

Gain auto setting function

Outline

Gain auto setting function is for initializing the control parameter/gain switching parameter to a gain setting
of the auto tuning corresponding to the stiffness before carrying out manual tuning.

Before executing the gain auto setting function, terminate the operation.

(How to use |

Refer to “ Real-time Auto Gain Tuning Screen” of Preparations volume on page 65.
[ 1] Once stop the operation.
[ 2] Start gain automatic setting function on the real-time auto gain tuning screen.

[ 3] When gain automatic setting normally end$f «~ . 5 k] appears. If it abnormally ends, is

displayed. (You can clear these displays through some key manipulation.)

(Parameters, which are set up automatically. |

The following parameters are tuned automatically.

Parameter No. Parameters for position control
Pri0o0 1st position loop gain]
Pri10d 1st velocity loop gaind

Pri20 1st velocity loop integration time constant[]
Pri30 1st speed detection filter(
Pr140 1st torque filter time constant

Pri80 2nd position loop gaind

Pri1o0 2nd velocity loop gainC

PriA0 2nd velocity loop integration time constant(]
PriB0O 2nd speed detection filter

PricO 2nd torque filter time constantO

Pr20 Inertia ratio

The following parameters are also set up to the following fixed values automatically.

Parameter No. Parameters for position control Set value
Pri50 Velocity feed forward O 3000
Prie0 Feed forward filter time constant O 500
Pri70 1st position integration gain O o0
PrirFO 2nd position integration gain O od
Pr300 2nd gain action set-up 0 10
Pr310 Position control switching mode O 100
Pr320 Position control switching delay time O 300
Pr330 Position control switching level O 500
Pr340d Position control switching hysteresis [ 330
Pr3s0 Position loop gain switching time O 200
Pr360 Speed control switching mode O o0
Pr3AO Torque control switching mode O o0
Pr7BO Torsion correction gain [ od
Pr7CO Torsion and Differential speed detection filter O o0
Pr7DO Torsion feedback gain O o0
Pr7e Differential speed feedback gain 0




Manual gain tuning (Application) [Adjustments]

Outline

Instantaneous speed observer

Instantaneous speed observer is a function in which the s N

Speed Torqued Motor(]

speed detection accuracy is increased by estimating motor | <™ S @

speed using a load model to increase the response perfor- Speeds (e e /
i . estimate( || Instantaneous(}

mance and to reduce the vibration after a stop. e —jspecd obsener )

(Total inertia) | .-~

Load model

To position(] Motor()
control position

-

(Applicable range | e s
This function is applicable under the following condition.

Encoder

Conditions under which the instantaneous speed observer functions

« Any one of the position control for high-stiffness equipment, speed control forlow-stiffness [
equipment or second full-closed control.[]
* The combined motor encoder shall be a 17-bit absolute/increment.O]
Pr02 = 11: position control for high-stiffness equipmentd
Pr02 = 13: speed control for low-stiffness equipmentd
Pr02 = 14: second full-closed control

Control mode

Under the following conditions, the function may not work normally, or the intended effect may not be obtained.
Conditions under which the effect of the instantaneous speed observer is prevented
« Compared to the inertia load including the motor and load as a unit, error is too different from that

of the actual equipment .00
« Example) A large resonance point resides in the frequency zone of 300 [ Hz] or less; A non-linear|O

Load factor such as large backlash etc resides in, and so on.[

« Load inertia changes]

« An external disturbance torque of large high frequency component is applied]
Other « Positioning setting range is too narrow

(How to use |
[ 1] Setting of inertia ratio (Pr20)

Set up an inertia ratio as precise as possible.

* When an applicable inertia ratio (Pr20) has been already obtained through the real time auto gain
tuning during an ordinary position control etc, use it as the setting value of Pr20 as it is.

* When the inertia ratio is known via calculation etc, input the calculated value.

* When the inertia ratio is unknown, once change to the ordinary position control (Pr02 = 0) to carry out
the normal mode auto gain tuning and measure the inertia.

[ 2] Tuning in ordinary position control

* See page 198 "Tuning of position control mode".

[ 3] Setting of the 1st/2nd speed detection filter (Pr13 and Prl1B)

« Setting 6 to the 1st/2nd speed detection filter (Pr13 and Prl1B) switches the speed detection method to
instantaneous speed observer.

* Then, if variations in torque waveforms or operating sound increases, immediately reset to original
setting and recheck cautions and (1) described above.

* If some effects such as decreased torque waveforms variations or operating sound, etc., have been
achieved, find setting where variations are minimized, by fine-tuning inertia ratio (Pr20) while observ-
ing position deviation waveforms or actual speed waveforms. In addition, since an optimal value of
inertia ratio (Pr20) may change when you have made a change to a position loop gain or speed loop
gain, execute fine-tuning again.

« If you use gain switching, change in ascending order of operating time of the 1st/2nd gain. As sound
may be generated at timing of switching, select setting that is used for both as far as possible.
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Manual gain tuning (Application)

Outline

Command follow-up control is a control mode in which, by utilizing the position integration function and the
feed forward function, the follow-up performance to the position command is increased, and by controlling
the position error so as to become close to 0, the stabilizing time is made zero.

Changes in position deviation

Y H : |Speed feedﬂ]
Position command differential value[] | foreword |

(Command speed)[ Position(] Positionall] A b C;—l‘?‘lrr‘g:ﬁg

command + deviation =5 oo ]+ Speed control[1 Current(]
control (Pl) ity 4 (P1) control

/S

I Gain switching funcnonl

] SpeedC
""""" detection|

Servo driver

|

'

: Changes in position deviation
(0] 0 Positional osrgen;znd

i 0 /A deviation

| V'V

'

' |

Position command completion point

(Applicable range )

This function is applicable to the following condition.
Condition under which the command follow-up control functions

« Position control for high-stiffness equipmentd
Control mode * The combined motor encoder shall be a 17-bit absolute/increment.]

Pr02 = 11: position control for high-stiffness equipment
Cautions

Under the following conditions, the function may not work normally, or the intended effect may not be obtained.

Condition under which the effect of the command follow-up control is prevented

« A command pattern in which the command speed comes to 0 before the positionerror is [
converged during deceleration]
Example) a small shift amount;
a large command acceleration/deceleration, etc]
« Stiffness of the load is low0
Example) A large resonance point resides in the frequency band of 300 [ Hz] or less, etc

Command pattern

Load

* In the command follow-up control, a positional deviation is always around O even during operation.
Thus, COIN (positioning completion signal) may continue to be ON. Determine on completion of
positioning in terms of command pulse output signal of the host controller.

(How to use |

[ 1] Tuning in ordinary position control
» See page 198 "Tuning of position control mode".

[ 2] Gain switching setting
» Referring to sect.11-6-5, set up the following items.

Pr18 — 1C (2nd gain) = Pr10 — 14 (1st gain)
Prl17 (1st position integration gain) = 0
Pr1F (2nd position integration gain) = 0
Pr30 (2nd gain action set-up) = 1
Pr31 (Position control switching mode) = 7
Pr32 (Position control switching delay time) = 0
Pr33 (Position control switching level) = 0
Pr34 (Position control switching hysteresis) = 0
Pr35 (Position loop gain switching time) = 0

[ 3] Setting of speed integration gain
e Set up Prl12 (1st speed loop integration time constant) using the following formula as a reference.
Pr12 = 50000/(Prl1l x 2n)
» Enable the Prl1A (2nd speed loop integration time constant).
Pri2 = 1000
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Example 1) By carrying out the tuning up to this point, the response waveform during trapezoid drive
be comes as shown below.

actual speed [ r/min] Torque [ %)
5000 ‘ ™ Command speed/ 7 ! ‘ ] 500 540
4000 ----- P v actual speed [ T Position[ | 400 480
3000 < deviation |300 420
2000 ‘ Gt S 200 360
1000 100 300
0 0 240
—1000 -100 180
B0 | T e it A e -200 120
~3000 -300 60
—4000 ‘ 1 -400 0
~5000 Torquel] ; ‘ -500 —60
command 0.06 0.08 01 012 0.14 sy T
Command speed [ r/min Position deviation [ pulse]

[ 4] Setting of FIR filter 1
» Check the position command input using the command speed monitor etc of the Matsushita set up
support software PANATERMe, and check that the command speed changes smoothly at every sampling.
» When the fluctuation of the command waveform are too large, measure the cycle of the fluctuation and
turn the servo OFF once. Then, set up Pr4E (FIR filter 1 setting) so as to fulfill the following formula, and
reset the control power.
(Pr4E (FIR filter 1setting) setting value + 1) x 166.6 [us] = fluctuation cycle [ s]

[ 5] Setting of speed feed forward

» Set up Pr15 (Speed feed forward) to 1000.

* In the case that operation noise becomes larger again when inputting a command, turn the servo OFF
once. Then, set up Pr4F (FIR filter 2 setting) to a larger value and reset the control power to check for
operation noise.

Example 2) By carrying out the tuning up to this point, the response waveform during trapezoid drive
becomes as shown below.

actual speed [ r/min] — Torque [ %]
5000 ;c\)/sigé%r:]lj | Command speed/ O | 500 540
4000 ‘ actual speed  |--f------:-1 400 480
3000 420
2000 360
1000 300
0 240
—1000 180
—2000 120
—3000 60
—4000 ) ) 0
e TR
_5000 | Torquel —60
command ) ) ) CLsl T
Command speed [ r/min Position deviation [ pulse]

[ 6] Setting of position integration gain
» Set up Pr1F (2nd position integration gain) using the following formula as a reference.
PriF = (Pr18 x 2)/30
Example 3) By carrying out the tuning up to this point, the response waveform during trapezoid drive
becomes as shown below.

sjuawsnipy

actual speed [ r/min] — Torque [ %]
5000 di?/siiat{ic:)mm Command speed/ O ] S00 540
4000 r------fAL =T oo actual speed  |--ir------i-{ 400 480
3000 300 420
2000 200 360
1000 100 300
0 0 240
BT+ e 0 1) N N - -100 180
2000 f--mmmm e Ll —-200 120
—3000 [------f ~-1-300 60
—4000 W—mo 0
—s000 L Torqued : : ‘ : 500 60
command } } ) SISl T
Command speed T F/min Position deviation [ pulse]
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Manual gain tuning (Application)

[ 7] Fine-tuning of PrlF (2nd position integration gain)
* Tune Prl1F (2nd position integration gain) to con-
verge the position error to 0 swiftly.

Changes in position deviation

* Gradually increase PrilF to set it up so as to -
converge the position command without fluc- Egﬁ{&";ﬁm . .
tuation like the waveform shown in the right dia- | differential value ; NS

gram before the position command completes. | |
If PrlF is too large, a fluctuation is caused like
the waveform shown in the right diagram.

» When the viscous friction is too large, the convergence value of the position error deviates from 0. In such
case, as shown in "the case of too-large viscous friction", tune Pr1A (2nd speed loop integration time
constant) so that the convergence value is 0.

Position commandO
completion point

Position command]
completion point

[ 8] Fine-tuning of Pr18 (2nd position loop gain)

* When position error during operation converges
to a target value too late, tune Pr18 (2nd posi-
tion loop gain).

* By setting Pr18 and Prl1F (2nd position integra-
tion gain), the position error converges to the
target value swiftly. However, too-large value
causes vibration as shown in the right diagram.
Set up them to an appropriate value free from
vibration. Also, tune Pr1A (2nd speed loop integration time constant) so that the convergence value of the
position error becomes 0.

Changes in position deviation

Pr18is optimum Pr18is too large

Position O
command(] ,
differential value 1

Position commandr]
completion point

Position command[]
completion point

[ 9] Fine-tuning of gain switching timing

* To reduce fluctuation during setting, tune the gain switching timing.

« After setting Pr31 (Position control switching mode) to 5 (switching via command speed), increase or
decrease Pr33 (Position control switching level) to tune the timing of the gain switching. While gradually
increasing Pr31 from approx. 20 by10 increments, and set it to a value at which the vibration becomes
minimum.

Changes in position deviation

Position [

commandO )

differential value :
Kposition command(

completion point

Changes in position deviation

Position [
commandO
differential value

»

(osition commandl]

completion point

[ 10] Fine tuning of Prl1A (2nd speed loop integration time constant)
When the viscous friction is too large, the convergence value of the position error immediately before the
position command completes varies as shown in the right diagram. In this case, the convergence value
can be adjusted via Pr1A (2nd speed loop integration time constant). Adjust Pr1A so that the convergence
value of the position error immediately before the position command completes become 0. The larger
viscous friction requires the smaller value of Prl1A.

Changes in position deviation

Adjust Prl1A.

| Viscous friction is too large |

Position O
command( . .
differential value ! ;

Position command0
completion point

Position commandO
completion point
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[Adjustments]

Vibration suppression control
Outline s

Vibration suppression control is a function by which, | meceured by

measured byOl
, displacement]
- Sensor.

when the front end of a tool vibrates, the vibration is " Vibraton irequency at th font end i set.

reduced by removing vibration frequency component ! T\ g st

from the command. ) e e 2ol b
osition command Motor(} }

command VibrationC)

reducing fiter

Position/ speedL Currenti[Urent i
control control 1

Motor position

Encoder

(Applicable range |
This function is applicable to the following conditions.

Servo driver

Command under which the command slave control functions

« Any one of the position control, semi-closed control or position control for low-stiffness equipment(]
Pr02 = 0: position control]
Pr02 = 3: first control mode of position / speed control
Control mode . "
Pr02 = 4: first control mode of position / torque control
second control mode of Pr02 = 6 or Pr02 = 10: semi-closed control

Pr02 = 12: position control (for low stiffness load)

Before changing parameter setting, make sure to stop the operation.

» Under the following conditions, the function may not work normally, or the intended effect may not be
obtained.

Conditions under which the effect of the vibration suppression control is prevented

* When vibration is generated by a cause (external force etc.) other than the command
Load * When the ratio between the resonance frequency and anti-resonance frequency is too larged
« Vibration frequency is too high (100 [ Hz] or more).

(How to use )

[ 1] Setting of vibration suppression frequency (Pr2B)
Measure the vibration frequency at the front end of the tool. Commandr | ¥ Position deviation
When the vibration can be directly measured using a laser displace- |speed Vibration frequencyl
ment meter etc, read the vibration frequency [ Hz] from the measured is calculated
waveform and input to the vibration suppression frequency (Pr2B).
When there is no measuring equipment, read the frequency [ Hz] of NNNAND
the residual vibration from position error waveform as shown in the \/ \/ \/ \/
diagram below using the waveform graphic function of the Matsushita

set up support software PANATERMe, and set up the value.

[ 2] Setting of vibration suppression filter setting (Pr2C)
First, set up the value to 0.
By setting a large value, although the stabi-
lizing time can be shortened, torque ripples

. . j «— Torque saturate
increase at the changing point of the com-
mand as shown in the diagram below. Set up J\KL\

- N

Pr2C is optimum. Pr2C is too large

the value within a range that torque satura-
tion does not occur under actually used con-
ditions. If torque saturation occurs, the vibra-
tion suppression performance is decreased.

Torque command
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Manual gain tuning (Application)

Resonance ratio control

Outline
Resonance ratio control is a function by which, when vibration is caused dism,%éfézi'o?que? . Two-inerta system
by resonance, the resonance peak and vibration are reduced by esti- .' "
Axis torque ~§_~ Sorin

mating shaft torque between the motor and the load, and the motor
torque is corrected so that the torsion becomes small.

0 -0
pring

3
S

Subtract in the(l IN
direction that axis[)- ~
torque decreases

o]

Set by Pr.26[]
| 0~200

Set by Pr.2700
0~255

Axis torque estimate |

(Applicable range ) ———
This function is applicable to the following conditions.

Conditions under which the resonance ratio control functions

« Any one of the position control for low-stiffness equipment, speed control for low-stiffness O
equipment or second full-closed control

Control mode * The combined motor encoder shall be a 17-bit absolute/increment.[]

Pr02 = 12: position control for low-stiffness equipmentO

Pr02 = 13: speed control for low-stiffness equipmentd

Pr02 = 14: second full-closed control

Under the following conditions, the function may not work normally, or the intended effect may not be ob-
tained.

Conditions under which the effect of the resonance ratio control is prevented
« Vibration frequency is too high (200 [ Hz] or more)O
« Plural resonance points reside in a low frequency zone.

Load

(How to use)

[ 1] Setting of disturbance torque observer filter selection (Pr27)

Measure the frequency [ Hz] at the resonance point using the frequency characteristics measurement
function of the Matsushita set up support software PANATERMe, and set up the disturbance torque ob-
server filter selection (Pr27) so that the cutoff frequency [ Hz] of the filter is larger than that value.

Cutoff frequency [ Hz] = disturbance torque observer filter selection (Pr27) x 3.7[ Hz]

Cutoff frequency [ Hz frequency [ Hz] at the resonance point
A larger filter setting value provides an estimation of shaft torque with smaller delay resulting in an en-
hanced resonance suppression performance, but operation noise is increased.

[ 2] Setting of disturbance torque compensation gain (Pr26)
While operating the actual machine, check the position error and torque waveform etc and gradually
increase the disturbance torque compensation gain (Pr26). A larger value of the gain provides an en-
hanced resonance suppression performance, but operation noise is increased. In this case, alter the
disturbance torque observer filter setting (Pr27) to search the optimum setting in which well-balance is
obtained.
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[Adjustments]

Disturbance observer

Outline
Disturbance observer is a function by which, using a disturbance E*‘e'"a'"‘S‘“i“”“s‘”““e
torque estimate value which is estimated by the disturbance . i
observer, influence of disturbance torque and vibration are re- Torae COmmENT " -
Addition in the direction] I+
that external disturbancel1 == =2, /| Torque command Motor speed
d u Ced . decreases. el

Load model

Set by Pr270
0~ 255

Gain
Set by Pr26L]|
0~ 200

External disturbance

( Ap p I I C ab I e ran g e } External disturbance[* <

torque estimate value

This function is applicable to the following conditions.

Conditions under which the disturbance observer functions

« Any one of the position control, speed control, semi-closed control or position control for O
high-stiffness equipmentO
Pr02 = 0: position control
Pr02 = 1: speed controlO

Control mode Pr02 = 3: both of position and speed control[]

Pr02 = 4: first control mode of position / torque controlC)

Pr02 = 5: first control mode speed /torque control[]

Second control mode of PrO2 = 6 or Pr02 = 10: semi-closed controlOd

Pr02 = 11: position control for high-stiffness equipment

Under the following conditions, the intended effect may not be obtained.

Conditions under which the effect of the disturbance observer is prevented
« In a control mode other than Pr02 = 11: position control for high-stiffness equipment, when the O

motor speed [ r/min] is less than the following values[]

For 17hit (131072 resolution 7-serial) encoder: 50 [ r/min] O

For 2500P/r (10000resolution 5-serial) encoder: 600 [ r/min] O
* When the resonance point resides under the cutoff frequency estimated by disturbance observer
« High frequency component is included in the disturbance torque

Command pattern

Load

(How to use |

[ 1] Setting of disturbance torque observer filter selection (Pr27)
While operating the actual machine, in a state that influence of an disturbance appears, gradually in-
crease the setting value of the disturbance torque observer filter selection (Pr27).
Cutoff frequency [ Hz] = Disturbance torque observer filter selection (Pr27) x 3.7 [ Hz]
By setting a larger filter setting value, a disturbance torque with less delay can be estimated resulting in
an enhanced suppression performance against the influence of the disturbance, but operation noise is
increased. Search a well-balanced setting.

>
2
(=

(7]

—
3

(9]

>

—
(7]

[ 2] Setting of disturbance torque compensation gain (Pr26)
(Position control for high-stiffness equipment (Pr02 = 11) only requires to be set up)
For position control for high-stiffness equipment (Pr02 = 11), after setting the disturbance torque observer
filter selection (Pr27), set a larger value to the disturbance torque compensation gain (Pr26).
By setting the gain to a larger value, an enhanced suppression performance against the external distur-
bance, but operation noise is increased. In combination with the disturbance torque observer filter selec-
tion (Pr27), search a well-balanced setting.
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Manual gain tuning (Application)

Torsion correction / Status feed back control

Status feed back control is a function in which, by adding the difference (torsion) between the encoder
position and the external scale position from speed command or torque command, torsion between the
motor and the load is reduced to reduce the vibration.

(Applicable range )
This function is applicable to the following conditions.

Condition under which the torsion correction/ status feedback control functions
* Second full-closed control moded

Control mode * The combined motor encoder shall be a 17-bit absolute/increment.]

Pr02 = 14 : second full-closed control

Under the following conditions, the intended effect may not be obtained.

Conditions under which the torsion correction/status feedback control is prevented from functioning
* When resonance point resides in a frequency zone of 200 [ Hz] or more
* Torsion is too small

Load

The torsion correction and the status feedback control commonly use Pr7C as the filter setting. Therefore,
use the respective functions separately.

(How to use [1] : Torsion correction]

[ 1] Setting of torsion and Differential speed detection filter (Pr7C)
Set the initial value for the torsion and Differential speed detection filter (Pr7C) in accordance with the
following formula:
Torsion and Differential speed detection filter (Pr7C) = 1st position loop gain (Pr10) x 2

[ 2] Setting of torsion correction gain (Pr7B)
While driving in the second full-closed control mode, gradually increase the torsion correction gain(Pr7B),
check the changes in response of the full-closed position error.
When the response performance is increased, while tuning the torsion and differential speed detection
filter (Pr7C), search an appropriate combination that the optimum repose is obtained.

(How to use [2] : Status feedback control )

[ 1] Setting of torsion and differential speed detection filter (Pr7C)
Set up the initial value using the following formula:
Torsion and Differential speed detection filter (Pr7C) = 1st position loop gain (Pr10) x 2

[ 2] Setting of torsion feedback gain (Pr7D) and differential speed feedback gain (Pr7E)
While driving in the second full-closed control, scale ratio the values of torsion feedback gain (Pr7D) and
the differential speed feedback gain (Pr7E), check the changes of the response of the full-closed position
error.
When the response performance is increased, while tuning the torsion and differential speed detection
filter (Pr7C) also, search an appropriate combination that the optimum repose is obtained.
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ldentifying Problem

Check Points

The voltage of the
power is correct?(]
O

Is the power fed?0
Power line O
connections
firmly secured?
U

Are connectors [
firmly secured?0

O

Aren’ t short lines

disconnected?

[

Abnormal sound
from the motor?0

ad

The magnetic brake
improperly activated

3

Machine

Alarm Code No. displayed?)

aaaaaa

Coupling O
loosened?[}

Parameter O
values correct?(]
[H]

Controllerd
O

1

correct? O
|_Not loosened?0

/CN X5 connections

T

correct? [

|_Not loosened?0]

= -
CN X4 connections

|

d

[ Loosened connections (wire break, 3]

ill contact)? Wiring correct?0

Protective Functions (What are Alarm codes?)

The driver has various protective functions. When one of the protections is activated, the motor trips accord-
ing to the timing chart shown in page 41, and the Servo Alarm Output (ALM) is turned off.

Actions to be taken after trip events

* After a trip event, the LED touch panel displays an alarm code no., and no Servo-ON occurs.

 Any trip status is cleared by keeping A-CLR (Alarm Clear Input) on for at least 120 ms after A-CLR off.

» The overload protective (protection against overload) function is activated based on the time limit charac-
teristic when effective current reaches or exceeds 115% of rated current. Ensure that effective current
does not exceed rated current of the servo driver. You can clear alarm with an alarm clear signal (A-CLR)
10 seconds or longer after the alarm has occurred, when the overload protective (protection against
overload) function has been activated. When control current of the driver between L1C and L2C or r and
t is turned off, the time limit characteristic is cleared.

» The alarms mentioned above can also be cleared with the LED touch panel. See page 66 "Alarm Clear".

» The alarms mentioned above can also be cleared by using PANATERMe.

<Notes>
* Protections marked with * cannot be cleared with A-CLR (Alarm Clear Input). They should be cleared by
turning the power off, removing the causes, and then turning the power on again.

* these alarm will not be recorded.
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Control power undervoltage
Main power undervoltage

EEPROM parameter error

EEPROM check code error
Overtravel inhibit input error
Motor automatic recognition error protection
Motor auto recognition error

(Alarm code No.11)
(Alarm code No.13)
(Alarm code No0.36)
(Alarm code No0.37)
(Alarm code No0.38)
(Alarm code No0.95)
(Alarm code No0.97)



Protective Functions (Details of Alarm Codes)

[Encountering Difficulties?]

undervoltageld

Ooooooooooooooooooodg

OooooooooooOoooooooDooowooooooooooooog

Protection COA(Ij%rmE Cause Countermeasures
Control power 110| The P-N voltage of the control power converter is | Measure the P-N voltage to check whether the
undervoltagel O |lower than the specified value. Or the control voltage is correct or not. Modify the control voltage
O O | voltage is too low due to an instantaneous outage | to an acceptable value, and/or increase the power
H] O | or shortage of power capacity.[] capacity. [
Overvoltagel 120[ The line voltage is larger than the specified Measure the terminal-to-terminal voltages
O acceptable range, so that the P-N voltage of the (between L1, L2 and L3). Remove the causes,
O converter is larger than the specified value, or the | and input the correct voltage.O
ad line voltage was raised by a condensive load or O
d UPS (Uninterruptible Power Supply).O] d
O 1) The internal regenerative discharge resistor is 1) Measure the P-B1 resistance of the driver using
O disconnected. a circuit tester. If it read o, the connec-tion is
ad O broken. Replace the driver. Insert an external
d ad regenerative discharge resistor between the P
g g and B2 terminals.[]
O 2) The external regenerative discharge resistor is 2) Use a resistor having the specified resistance
ad not suitable so that regenerative energy cannot for specified Watt.[]
O be absorbed.O ad
0 3) The driver (circuit) failed.O 3) Replace with a new driver (that is working
a 0 correctly for another axis).O
Main power 130[ The P-N voltage of the main power converter is Measure the terminal-to-terminal voltages

lower than the specified value during Servo-ON.J

1) The main power line voltage is too low, an
instantaneous outage occurred, the power
source is too small, the main power is turned
off, or the main power is not fed.[]

2) Shortage of power source: the line voltage
dropped due to the inrush current at power on.[]

3) Lack of phasel]
Power source has been operated at single
phase.O

0

4) Servo-on at main power source off.(]

s

5) driver damage (circuit damage)

0

6) With the short line (short bar) between the
connector X2 or DL1 — DL2 (B1-B2)
disconnected, a user turned the servo ON.O

(between L1, L2 and L3).0

1) Increase the capacity supply voltage. Change
power source. Remove the source that caused
the electromagnetic contractor to drop, and turn
the power on again.

2) Increase the capacity of the main power. For the
required capacity, see page 30 "List of drivers
and Combatible Peripheral Equipment".[]

3) Correct the phase (L1, L2 and L3) connections
of the main power. If the main power is signle-
phase 100V. use L1 and L3.0

4) Check the timing of power-on (for both the main
power and control power). O
After the servo ready signal is output, activates
servo-on.J
See page 40 the “ Timing Chart” .0

5) Replace to a new driver (which is operated at
another axis)O

6) Ensure that the short line (short bar) between
the connector CN X2 or DL-DL2 is not
disconnected.O

* Overcurrent
and ground fault

[N
N

The current flowing in the converter is larger than

the specified value.[]

1) The driver failed (due to defective circuits or O
IGBT parts).O]

0

0

2) Motor wires (U, V and W) are shorted.[]

ad

3) Motor wires (U, V and W) are grounded.[

0

ad

4) Motor burned

0

0

5) Poor connection of Motor wires [

ad

0

0

6) The relay for the dynamic brake is melted and
stuck due to the frequent Servo-ON/OFF.0

7) The motor is not compatible with the driver.O

0

8) The timing of the pulse input and servo-on is
the same, or the pulse is faster.

a

a

1) Disconnect the motor wires, and enter Servo-
ON. If this trouble happens immediately,
replace the driver with a new one (that is
working correctly).O]

2) Check if the U. V and W wires are shorted at
the connections. Reconnect them, if necessary.[]

3) Measure the insulation resistance between
U/VIW and earth wire. If the resistance is not
correct, replace the motor with a new one.[

4) Measure the resistance between U,V and W. If
they are unbalanced, replace the motor with a
new one.[J

5) Check if the U/V/W connector pins are firmly
secured with screws. Loosened pins should be
fixed firmly. O

6) Replace the driver with a new one. Do not start
or stop the motor by entering Servo-ON or OFF.[]

7) Check the capacity of the motor and driver on
the nameplate. If the motor is not compatible
with the driver, replace it with a correct one.O]

8) Input the pulse at least 50 ms after servo-on.[]
See page 41 the “ Timing Chart” .
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ldentifying Problem

218

Protection |l Cause Countermeasures
* Motor and/ or 150 The radiator is heated up to exceed the limit Check the ambient temperature and cooling
Drive Overtemp.[J] O |temperature. The power elements of the driver is | conditions. Check the load rate. Make the
g O | overheated. O environment under O
O O | Overload.O which the driver operates. Reduce the load.(J
Overload 160 Overload protection is activated based on the Monitor the torque (current wave) using an
(Discharge) specified time limiting operation when the oscilloscope to check whether the torque is
g integration of a torque command exceeds the surging or not. Check the load factor and overload

e O I

e e v e o o |

specified overload level. Caused by a long

operation with a torque that exceeds the specified

torque limit. (table of characteristics)O

1) Long operation with more load and torque than
the rating.O

O

2) Vibration or hunting due to incorrect gains.
Cause vibration and/or abnormal sound.[

3) Motor wires connected wrong or broken

O

4) The machine is hit against a heavy thing, or
suddenly becomes heavy in operation. The
machine is entangled.]

5) The electromagnetic brake is ON.O

0

6) In a system of multiple drivers, some motors
are wired incorrectly to other axis.[]

alarm messages.[]

a

a

1) Increase the capacity of the driver and motor.
Lengthen the ramp time of
acceleration/deceleration. Reduce the motor
load.O

2) Readjust the gains.O

3) Correct the motor wiring per the wiring
diagrams. Replace cables.[]

4) Free the machine of any tangle. O

Reduce the motor load.O

O

5) Measure the voltage at the brake wiring
connections. Turn off the brake.O

6) Correct the motor and encoder wiring to eliminate
the mismatching between the motors and axis.]

g Time(sec) ~ Overload Protection: Time Limiting Characteristic
0 100 0 0 ) B
0 - { MAMA 100W
0 MSMA 30W - 100W
q MAMA 200W — 750W
0 K\ MSMA  200W — 5kW
\ __ _] MDMA 750W-5kw
- \ AR MHMA 500W — 5kW
o ANUIER MFMA  400W — 4.5kW
g 10 RN = MGMA 300W —4.5kW [
0 3 \\\ = L
- s T NANNAdREEINS
0 | \\\\ L
0 : T |
O ! =
U 1 s
O 100 150 200 250 300 350 400 450 500 550
! Torque(%)

=)

* Regenerative
resistor overload

180

O

The regenerative energy is larger than the

capacity of the regenerative discharge resistor.0

0

1) When the load inertia is too large,the converter
voltage increases due to the large energy
regenerated during deceleration, and increases
more due to the shortage of energy
consumption by the regenerative discharge
resistor.[]

O

O

2) When the speed of the motor is too high, the
regenerative energy cannot be consumed
within the specified deceleration time.

Check the load rate of the regenerative resistor in
the Monitor mode. The driver should not be used
with continuous regenerative braking.O]

1) Check the operation pattern (using the velocity
monitor). Check the load rate of the
regenerative resistor and the over-regeneration
alarm on display. O
Increase the capacity of the driver and motor.
Increase the deceleration time. Use an external
regenerative resistor. Check the connection
wire between DL1 — DL2 (B1 and B2) terminals.[]

2) Check the operation pattern (using the speed
monitor). Check the load rate of the
regenerative resistor and the over-regeneration
alarm on display. O
Increase the capacity of the driver and motor.
Increase the deceleration time. Reduce the
motor speed. Use an external regenerative
resistor.




[Encountering Difficulties?]

Protection | cham Cause Countermeasures
* Encoder 210 Due to communication breakdown between the Correct the encoder wiring per the wiring diagram.

communication O | encoder and driver, the detective function for Correct the connection of the pins.[]

errord O | broken encoder wires is activated.[] O

g 0 | <Caution>0 O

0 O | If the above has occurred before power-on, be a

ad O | careful as the motor automatic recognition ofand | O

ad O | protection against abnormality (alarm code No.95) | O

d O | will be activated.O O

* Encoder 230| The encoder sends an erroneous data mainly due | Make sure that the power of the encoder is 5VDC
communication O | to noises. The encoder is connected correctly, + 5% (4.75 to 5.25V). Especially when the wire
data error(] O |though the data is not correct.(J length is long, it is important to meet this

ad 0 |<Caution>0 requirement. You should not bundle the encoder
ad O | If the above has occurred before power-on, be wires and motor wires together. Connect the

0 O | careful as the motor automatic recognition of and | shield to FG. See the encoder wiring diagram.J
00 O | protection against abnormality (alarm code No.95) | O

dJ O | will be activated.[] O

Position 24| The position error pulse is larger than Pr63 Check whether the motor operates per the
deviation error] O | (position error limit). The motor operation does not | position command pulse or not. See the torque

ad O |respond to the commands.[ monitor to check if the output torque is saturated.
0 0|0 Readjust the gains. Maximize the value of Pr5E
00 OO0 (torque limit set-up). Correct the encoder wiring

d 0|0 per the wiring diagram. Increase the acceleration
O 0|0 and deceleration time. Reduce the load and

ad o0 speed.O]

* Hybrid 250 When the driver of the full-closed version is under | Check the connection between the motor and
deviation error(J O | the full-closed and hybrid control with an external | load. Check the connection between the external
O O | encoder, the load position detected by the external | encoder and driver. Correct the values of the

O O | encoder and the motor position detected by the external scale numerator and denominator

a O | motor encoder are beyond the limit specified by regarding parameters Pr74, Pr75, Pr 76 and Pr77.
g O | Pr73 (hybrid error limit).O] Increase the value of Pr73 Increase the value of
ad o0 Pr71 (hybrid switching time).OJ

Overspeed 0 260 The motor speed exceeds the specified limit.[] Decrease the target speed (command values).

O OO0 Decrease the value of Pr50 (speed command

d 0|0 input gain). Adjust the scale ratio so that the

a oo frequency of the command pulse is 500 kpps or
g oo less. If an overshoot occurs, readjust the gains.
ad o0 Correct the encoder wiring per the wiring diagram.[]
Command 270 The command pulse is larger than 500 kpps at the | Reduce the multiplication factor by adjusting the
scaling errord O | entrance of the position error counter. The scale values of Pr46 through Pr4B, and then adjust the
O O | ratios set by Pr46 through Pr4B (numerator of 1st | scale ratios so that the command pulse frequency
ad O |to 4th command scale) are not correct.[] is 500 kpps or less.[]

* External scale 280 When Pr76 (scale error invalidation) = 0, and the | Check the reason why the CN X5 Pin 33 is OFF.0J
communication O |driver is operated under the full-closed and hybrid | O

data errord O | control with an external encoder, the scale error O

0J O | input is OFF.O 0

Deviation 290 The value of the position error counter is over 227 | Check that the motor operates per the position
counter overflowd O |(134217728).0 command pulse. See the torque monitor to check
g oo that the output torque does not get saturated.

0 oo Readjust the gains. Maximize the value of Pr5E
0 OO0 (torque limit set-up). Correct the encoder wiring
00 0|0 per the wiring diagram.J

* External scale 350 The external scale is disconnected, or the scale Check the power supply for the external scale.
communication 0 |fails.O Properly connect the external scale cable and the
error(] o0 CN X4 cable according to the wiring diagram.[

* EEPROM 360| The data contained in the parameter storage area | Set all the parameters again. If this error occurs
parameter error(] O | of the EEPROM is broken, so erroneous data is frequently, the driver may have been broken.

O O | retrieved.O Replace the driver with a new one. Return the old
O 0|0 driver to the sales agent for repair.0]

* EEPROM 370| The check code of the EEPROM is broken, so The driver may have been broken. Replace the
check code errorl] O |erroneous data is retrieved.O driver with a new one. Return the old driver to the
0 o0 sales agent for repair.[]

Overtravel inhibit | 380 Both the CW and CCW over-travel limits are not Check if the switch, cable and power supply for
input error O | active. the CW/CCW overtravel inhibit input are normal.

Check that the control power (12 to 24VDC) can
be established without delay. Check the value of
Pr04. Correct the wiring, if necessary.
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ldentifying Problem
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Alarm0

Protection  |~jde No. Cause Countermeasures
Absolute 400 Voltage of the battery for the absolute encoder Check the voltage of the battery. Connect to the
encoder system 0 | has dropped below a specified value.[] battery, and then clear the encoder using the
down errorQd o0 absolute encoder clear mode contained in the
O O|g auxiliary function (see page 231 "Setup of the
ad g0 absolute encoder (initialization)" in Appendix).(]
* Absolute 410 The data of the multi-turn counter of the encoder Limit the movable range to £32767 revolutions (15
encoder counter 0 | exceeds the specified limit.(] bits) from the initial position. Adjust the value of
overflow[ 0|0 ProB.0
Absolute 420]| The encoder rotates faster than the specified rate | Connect the power to the encoder and then make
encoder O | when it is battery-powered.O sure that the encoder voltage is 5V+5%. Correct
overspeed] g0 CN X4 connections, if necessary.[]
* Absolute encoder | 44| The encoder detects an error of the single-turn Turn off the power and turn it on again. If the error
single-rotation 0O | counter.O cannot be eliminated, the motor and/or driver may
counter error(J 0|0 be broken. Disconnect the power supply of these
* Absolute encoder | 450| 2500P/r [JThe encoder has detected abnormality | equipment, and replace them with new ones.
multi-rotation 0 of the single rotation counter.[] Return the old equipment to the sales agent for
counter error(] 0 | 17 bit O | The encoder has detected abnormality repair.(J
ad 0O of the multi-rotation counter.(J ]
Absolute 4700| The encoder detects an internal status error. After | Prevent the motor from rotating before output of
encoder status 0 | the control power on, the encoder rotates faster servo ready (S-RDY) since control power supply
error] O | than the specified rate.[] of the driver turned on.OJ
* Encoder O 480| Pulse dropouts in phase Z of 2500 [ P/r] 5 serial | Turn off the power and turn it on again. If the error
Z-phase error(] J | encoders have been detected.] cannot be eliminated, the motor and/or driver may
g 0 | The encoder is defective. be broken. Disconnect the power supply of these
g OO0 equipment, and replace them with new ones.
0 0|0 Return the old equipment to the sales agent for
0 o0 repair.[]
* Encoder 4901 Abnormal logic of CS signal of 2500 [ P/r] 5 serial | Turn off the power and turn it on again. If the error
commutation 0 | encoders have been detected.] cannot be eliminated, the motor and/or driver may
signal error( 0 | The encoder is defective. be broken. Disconnect the power supply of these
g OO0 equipment, and replace them with new ones.
0 0|0 Return the old equipment to the sales agent for
0 o0 repair.[]
* Motor auto 950|(1) The motor is not compatible with the servo (1) Replace the motor with one that matches the
recognition error] 0O driver. O servo driver.(J
ad 0 [(2) When power is turned on, the encoder has not | (2) Check connection of the encoder.[]
g 0 been connected.O O
0 0O | <Cautions>0 O
O O | Before power-on, if (1) the encoder line has been | O
O O | disconnected, or (2) data from the encoder has O
0 0 | caused abnormal communications, be careful as 0O
ad O | the motor automatic recognition of and protection | O
g 0 | against abnormality (alarm code No0.95) will be O
0 0O | activated, after power is turned on.O ]
0 0O | In the case of (1) or (2) above, execute processing | O
ad 0 | of alarm codes No.21 and 23.00 ]
* Control moded | g7 | The selected control mode cannot be used in Set up Pr02 (Control mode setup) properly.[]
setting error(] combination with the encoder. The control mode O
d does not support use of the encoder.J O
* Other errors 0 [¢£££££f The control circuit operates incorrectly due to Turn off the power and turn it on again. If the error
O 333333 large noises or any other reasons.[ cannot be eliminated, the motor and/or driver may

g
B

FEFEFE
EEEREE

g
]

* Other errors

otherd
thanCd
thel

above

Numbersl) The driver's self-diagnosing function is activated,

because an error happens in the driver.

be broken. Disconnect the power supply of these
equipment, and replace them with new ones.
Return the old equipment to the sales agent for
repair.




Troubleshooting

(The motor does not rotate. |

[Encountering Difficulties?]

Category Causes Countermeasures

Parameters(] The control mode selected is not Check the value of Pr02 (control mode set-up).[]

0 correct.(] 0: position control, 1: speed control, 2: torque control

g The internal speed command (switching |Check the value of PrO5 (Internal speed swiching).O

g between internal and external 0: At analogue speed command set-up,0

O commands) does not work.O Change the value to 1 or 2.0

O The torque limit inhibition setting is not | Check the value of PrO30

O correct.(] (Analog torque limit inhibit).O

O O 0: torque cannot be produced, so the motor does not rotate.[]

a O Change the value to 1.00

a The torque limit has been set to 0.0] Check the value of Pr5E (torque limit set-up).0]

ad O Change the value to 300 (default).(]

g The zero speed clamp is ON, so the Check the value of Pr06 (ZERPSPD input selection).O

ad motor does not operate.[] Change the value to 0. If the value is 1, the zero clamp function is

d g valid. If you desire to set the parameter to 1, enable the zero

g 0 speed clamp input, and adjust the wiring so that the zero speed

O O clamp input can be turned on correctly.OJ

O The internal speed setting parameter is |Check the Pr53 ~ 56.0

O not input.td Set to the speed desired.O

WiringO CWI/CCW overtravel inhibit input of CN | Check the value of PrO4. If the value is 0, connect between CN

0 X5 is open. O X5 pins 9 and 41, and 8 and 41.0

a CN X5 Servo-ON signal is not received.[]| Connect (short circuit) between CN IX5 pins 29 and 41.0

ad CN X5 Counter clear is ON (shorted).0 |Disconnect between CN IX5 pins 30 and 41.00

ad CN X5 command pulse input inhibit is Check the value of Pr43 If the value is 0, connect between CN

g active, so the motor does not operate.[] | X5 pins 33 and 41. If the value is 1, the command pulse input

ad g inhibition is disregarded, so the motor will rotate according to

d g command pulses.

Installation Bearing lock Turn off the power. Disconnect the motor. Rotate the motor shaft

O by hand to make sure that the motor rotates freely. If the motor is

fitted with an electromagnetic brake, rotate the shaft by hand
while applying a voltage O
(24VDC) to the brake. If the motor does not rotate, consult the
sales agent to repair it.

[The rotation is not smooth.)

[The motor rotates slowly even if the target speed is z ero in the speed control mode.)

Category Causes Countermeasures
Parameters(] The control mode selection is not With the position control mode selected, if PrO2 is set to other
ad correct.(J than 0, the motor will rotate slowly because speed command
d g offset governs the operation of the motor. Change the value of
0 O Pr02 to 0.0

Adjustment

The gains are not appropriate.[

Increase the value of Pr1l (1st speed loop gain). Insert a torque

0 0 filter (Pr14) and then further increase the value of Pr11.00

O Speed and position commands are not |Check the condition of the motor using the check pin on the LED
O stable.O] touch panel and the wave form graphics function of

O O PANATERMe. Check the wiring and its connections. Check the

g O controller.dJ

Wiring CN X5 signals are chattering.( 1) Check the wiring and connections between CN X5 pins 29 and

1) Servo-ON signalll

O

O

2) CW/CCW torque limit input signal]
O

O

O

3) Counter clear input signal

41 by monitoring the display of input and output signals status.
Modify the wiring so that Servo-ON signals can be made
active correctly. Check the controller.(J

2) Check the wiring and connections between CN X5 pins 17 and
18, and 16 and 17 using a circuit tester and/or oscilloscope.
Modify the wiring so that CW/CCW torque limit input can be
made active correctly. Check the controller.0)

3) Check the wiring and connections between CN X5 pins 30 and
41 by monitoring the display of input and output signals status.
Modify the wiring so that Position Error Counter input can be
made active correctly. Check the controller.
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Troubleshooting

Category Causes Countermeasures
Wiring 4) Speed zero clamp signalld 4) Check the wiring and connections between CN X5 pins 26 and
O 41 by monitoring the display of input and output signals status.
O Modify the wiring so that Zero Speed Clamp input can be
| made active correctly. Check the controller.(J

5) Command pulse input inhibit signal(]
O
O
O

5) Check the wiring and connections between CN X5 pins 33 and
41 by monitoring the display of input and output signals status.
Modify the wir-ing so that Command Pulse Input Inhibit can be
made active correctly. Check the ontroller.[]

Speed commands contain noises.[]
O

Use shielded cables for connection to CN X5. Power and signal
cables should be separated by at least 30 cm and put in duct.(J

Improper offset
O
O

Measure the voltage between CN X5 pins 14 and 15 (speed
command inputs) using a circuit tester and/or oscilloscope. Adjust
the value of Pr52 so that the motor can stop.[

Speed commands contain noises.

Use shielded cables for connection to CN X5. Power and signal
cables should be separated by at least 30 cm and put in duct.

(Positioning accuracy is bad. )

222

Category

Causes

Countermeasures

%]
<
24
@
3
O

OoooooOoooQoao

Position commands (amount of
command pulses) are not correct.OJ
0

Count the number of feedback pulses while repeating to travel
back and forth within a fixed distance. If the number of feedback
pulses varies, adjust the controller. Take measures to reduce the

O noise on the command pulse.O]

Reading of in-position signals occurs at |Use the check pin (IM), to monitor the position error when the in-
the edge.O position signals are received. Read the in-position signals at a

O mid point on the time span, not at the edge.[

The form and width of the command
pulses deviate from the specified
values.

If the command pulses are deformed or narrowed, adjust the
pulse generation circuit. Take measures to reduce the noise on
the command pulse.O

Adjustmentd
0

The position loop gain is too small.O]
0

Check the amount of position error in the monitor mode. Increase
the value of Pr10 to the extent that no oscillation occurs.J

Parameterd The setting of in-position detection Decease the value of Pr60 (in-position range) to the extent that
O range is too large.OJ the in-position signals do not chatter.(J

a The command pulse frequency exceeds |Decrease the command pulse frequency. Change the values of
O 500 kpps.O Pr46 through Pr4B (numerator of 1st to 4th command scale).O]

ad The scale is not appropriate.[] Check the repetition accuracy. If repeated without fluctuation,

ad O increase the capacity of the motor and driver.(J

Wiring CN X5 signals are chattering:J ad

0 1) Servo-ON signalsUJ 1) Check the wiring and connections between CN X5 pins 29 and
O g 41 by monitoring the display of input and output signals status.
] O Modify the wiring so that Servo-ON signals can be made

O | active correctly. Check the controller.d

O 2) Counter clear input signall 2) Check the wiring and connections between CN X5 pins 30 and
a a 41 by monitoring the display of input and output signals status.
ad O Modify the wiring so that Position Error Counter input can be

O O made active correctly. Check the controller.0]

ad 3) CW/CCW torque limit input signal(] 3) Check the wiring and connections between CN X5 pins 17 and
O g 18, and 16 and 17 using a circuit tester and/or oscilloscope.

O g Modify the wiring so that CW/CCW torque limit input can be

0 g made active correctly. Check the controller.0)

g 4) Command pulse input inhibit signallJ |4) Check the wiring and connections between CN X5 pins 33 and
O O 41 by monitoring the display of input and output signals status.
0 O Modify the wiring so that Command Pulse Input Inhibit can be
O O made active correctly. Check the controller.J

InstallationO Load inertia is large. Check the overshoot at stop using the wave form graphics

ad function of PANATERMe. Adjust the gains. If this is not effective,
ad increase the capacity of the driver and motor.




[Encountering Difficulties?]

(The initial (home) position varies. |

Category Causes Countermeasures

System[] When calculating the initial (home) Check that the Z-phase accords to the center of the proximity

ad position, the Z-phase output is not dog. Perform initialization correctly according to the controller.0J

O detected.O O

0 Creep speed to initial position is too Decrease the return speed near the initial (home) position, or

0 high.O lengthen the initialization sensor.0J

Wiring The output of the initial (home) position |Check the input to the sensor using an oscilloscope. Modify the
proximity sensor (Proximity dog sensor) |wiring around the sensor. Take measures to reduce the noise.[]
is chattering.[] O
Noise on encoder wires] Take measures to reduce the noise (noise filters, ferrite cores,
O etc.). Properly connect the shield wires of I/F cables. Use twist-
O paired wires. Separate the signal and power wires.[
Z-phase signal is not output.(] Monitor the Z-phase signal using an oscilloscope. Check that CN
O X5 Pin 13 is connected to the ground terminal of the controller.
O Connect the open collector to the ground of the driver. Replace
ad the driver and controller, or repair them.[J
The circuit for Z-phase signal is not Check that the line driver is connected at the both sides. If the
correct.(J controller does not have a differential input, use CZ output (open
O collector).O

Check that the line driver is connectdt at the both sides.

(The motor produces an abnormal sound and/or vibration. |

Category Causes Countermeasures

WiringO Speed commands contain noises.J Check the wiring between CN X5 Pins 14 and 15 (speed

ad g command inputs) using an oscilloscope. Take measures to

d g reduce the noise (noise filters, ferrite cores, etc.). Properly

0 0 connect the shield wires of I/F cables. Use twist-paired wires.

0 d Separate the signal and power wires.

O The gains are too large.O Decrease the values of Pr10 (speed loop gain) and Pr11 (position

Adjustment O loop gain).O

O The speed detection filter is not correct.0| Increase the value of Pr13 (speed detection filter) until the sound

O O decreases to an acceptable level, or return the value to 4

a O (default).O]

Installation Resonance between the machine and | Adjust the value of Pr14 (torque filter). Check the mechanical
motor occurs.[] resonance using the frequency characteristics analysis program
O in PANATERMe. If a resonance occurs, set Pr10(notch
O frequency).O
Motor bearingd Operate the motor without load in order to check the sound and
g vibration near the bearing. Replace the motor and operate it to do
O the same checks. Repair the motor, if necessary.lJ
Electromagnetic sound, gear sound, Operate the motor without load in order to check the sound.
braking sound, hub sound, rubbing Repair the motor, if necessary.
sound from the encoder, etc.

(-
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Troubleshooting

(Overshoot or undershoot | (The motor overheats (burnt) |

Category Causes Countermeasures
Adjustment] Gains are not correct.[] Check the gains using the wave form graphics monitoring function
O ad of PANATERMe, speed monitor (SP) and/or torque monitor (IM).
O ad Adjust the gains. See "Adjustments" chapter.[]
Installation Load inertia is too large.[] Check the load inertia using the wave form graphics monitoring
O function of PANATERMe, speed monitor. Adjust the gains
O correctly. Increase the wattage of the motor and the driver.
d Reduce the inertia ratio. Use gears.[]

Rattling or slip of the machined

Check the coupling between the motor and machine.[]

Environment (ambient temperature, etc.)l
O

lIf the ambient temperature is higher than the specified value,
install a cooling fan.O

The cooling fan does not work. The air
intake is dirty.0

Check the cooling fans of the driver and machine. The cooling
fan of the driver should be replaced at regular cycles. This

g replacement should be done by a service engineer of the sales
ad agent.OJ

Mismatch between the driver and motor(J| Check the nameplates of the driver and motor. For available

O combinations between driver and motor, see the instruction

d manuals or catalogues.[

Motor bearings fail.O Turn off the power. Rotate the motor shaft by hand to check

| whether abnormal sound (rumbling) occurs or not. If it rumbles,
O replace it with a new one, or repair it.0J

The electromagnetic brake is ON (failure
to release the brake).O)

Check the voltage at the brake terminal. Apply 24VDC to release
the brake.O

The motor fails (due to oil, water, etc.).O]

Avoid high temperature/humidity, oil, dust and iron powders.[]

The motor is operated by external forces

Check the operation pattern, use and working status. This kind of

while the dynamic brake is activated.

operation should be avoided.

(The motor speed does not increase up to the specified value.)

(The speed (movement) is too large or small. )

Category Causes Countermeasures
Parameter(] The speed command input gain is not Check that the value of Pr50 (speed command input gain) is 500
ad correct.(] (i.e. 3000r/min/6V).O
Adjustment The position loop gain is too small.0 Adjust the value of Pr10 (position loop gain) to approximately

0

100.0

The scale is not appropriate.

Correct the values of Pr46 (numerator of 1st command pulse
ratio), Pr4A (Multiplier of numerator of command pulse radio) and
Pr4B (denominator of pulse command scale). See "Parameter

settings" for the mode in topic.

(Parameter values change to the former value. |

Category

Causes

Countermeasures

Parameter

Parameter values are not downloaded
into EEPROM before power off.

See page 63 "Writing parameter into EEPROM" in Preparations.

(PANATERM®, amessage " communication port or driver cannot be detected" appears]
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Category

Causes

Countermeasures

Wiring

The communication cable (RS232C) is
connected to CN X7.

The communication cable (RS232C) must be connected to CN
X6.
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Absolute System

Outline

An absolute system based on an absolute encoder eliminates the necessity of origin return upon power up.
This is an advantageous feature when the application includes operation of robot etc.

When the MINAS-AIII of absolute and/or incremental is connected to a motor containing an encoder fed by
dedicated battery and the parameter PrOB is set to 0, the upper unit (host controller) can obtain accurate
positioning information once the absolute system is powered up.

After initial connection of the battery, return the system to its origin, and then reset the absolute encoder to
clear revolution data. In the subsequent operation, absolute position is detected without first returning to the
home position.

The upper device can connect up to 16 MINAS-AIII units and acquire current position data through RS232C
or RS485 serial communication links; and then, based on the data, can determine the absolute position of
individual shafts.

Components of absolute system

'

Drivers and motors |

Motor
Driver O - -
_ Model Resolutions of encoderll Lead wired
" 17 bitsO
M#*DCrr**** M*MA***S** 7 conductors
(131072)

Absolute specification

The MINAS-AIIl driver can be connected to the upper unit (host) in one of the three ways shown below,
based on specification of the host interface and the number of MINAS-AIlls connected together, if any. When
two or more MINAS-AIllls are to be connected to a single host through a communication line, allocate the
module ID to each RSW.

(Module ID (RSW)

» Up to 16 MINAS-AIII can be connected to the host though RS232C interface by allocating unique ID (0 to
F) to them.

* When a MINAS-AIIl connected to the host through RS232C is also connected to other MINAS-AIlls through
RS485, it must be given an ID 0, while the remaining devices from 1, 2,,,(F).

 Alternatively, up to MINAS-AIllls can be connected to the host through RS485 interface. If this is the case,
module ID 0 is allocated to the host and 1 ,,, (F) to MINAS-Allls. (Up to 15 units can be connected.)

3

&

1%
>

%/l)

|
07

RSW

MBDC Driver
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[Appendix]

Configuration of the absolute system using the RS232C interface

RS232C
5 — Switching device |
Host

EEEERFRER BRI

[ |
[ |
[ |8

EEH R Ty

[ -Ja —

B T Y

E—X—

Host controller

1 * - -
SN751701 00 | To store revolutions data in the encoder,

RS232C interface s equivalent a backup battery is required which should
S o > be connected to:
i GND GND — 5 1. When installed on the upper controller,
Connect to [1].
i ; 2. When installed on the driver, Connect to
: 2]. See page 228 "Battery installation".
| . 3. When the control system is separated from
controller | = ; the mechanical system, e.g. robot, Con-
i ! Motor nect to .

44 5

!
BTPO
e ' =n
ateny T 45 BTN-0 : 6 I
H
!

.

RS485 interface

Module ID = 0

Host 100000
Hllj
% ﬁ e+ Upto 15 axes
E H
!
RSW(ID)=1 RSW(ID)=2 RSW(ID)=3 RSW(ID)=4
Host controller Servo driver . .
* To store revolutions data in the encoder,
) ! ADM485 orlJ | i i K
RS485 interface , equivalent ! a backup battery is required which should
T pRse g oot 1< H | setthe Rsw (D) be connected to:
] GND 4{GND ) E 0282?3"12“1‘1'05(9 1. When installed on the upper controller,
71; [cNx6 [P ' Connect to [1].
7 ! H . .
Thel — oRS485+ ! 2. When installed on the driver, Connect to
downstream34— RS485- ' " . A
gier = GND | . See page 228 "Battery installation”.
j ; 3. When the control system is separated from
: : the mechanical system, e.g. robot, Con-
-_CN X5 ,
: : nect to [3].
. : ="
Positioning] ' vh
controller <:> N X4 .
: E ' Motor
44 "
Battery < 45 EIEI(()) L, <:>E i
1]. | | .
! =t .

* For battery connecting procedure, see "Battery installation" described on the next page.
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Absolute System

Battery installation

(Initial installation )

Connect the lead wire from the battery unit top to its own connector. Wait for 5 minutes and then install the
battery to the servo driver which should have been turned on for at least 1 hour. (This is because excessive
charging current rushes to the encoder internal capacitor after the power to the driver is first turned on.) After
installing the battery by following the procedure shown below, set up the absolute encoder in accordance
with page 231 "Setup of the absolute encoder (initialization).

Keep the battery in good condition by turning on the main power daily for appropriate period.

(Replacing the battery unit |

The battery unit must be replaced with a new one upon a battery alarm.
Follow one of the replacement procedures described below.
1) Replace the battery while keeping the driver control power supply turned on.
2) Turn on the driver control power supply and then off after it fully charges the encoder internal capacitor
(for at least 1 hour); and then start the replacement procedure.

Because the internal capacitor has limited capacity, replacement according to step 2) above must be fin-
ished within the period as described below.

* Data retention time with the internal capacitor:
New capacitor: 1
Note that the life expectancy of the capacitor depends on working and storage temperature.

After battery replacement, reset the battery warning.Refer to P.235, "How to Reset the Battery Warning".
If the battery unit replacement is not finished before the backup capacitor discharges to a low voltage level,
an absolute system down error occurs. Should this happen, the absolute encoder must be initialized again.
See page 231 "Setup of the absolute encoder (initialization).

* Alll Series Type B ~ Type D

1) Refresh the new battery unit. Connect the 2) Remove the battery cover by sliding it downward.
upper lead connector of the battery unit to
CN601, and leave it for 5 minutes. After 5
minutes, remove the connector from
CN601.

CN601

After 5 minutes, remove thell
connector from CN601.
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[Appendix]

3) Mount the new battery unit to the panel with attention not to catch the lead wire, and mount the battery
cover. (After inserting the battery cover from the bottom of the panel, slide the cover upward.)

NS/ Insert the lead wire into O

battery unit

* Alll Series Type E ~ Type G
1) Remove the battery cover.

Press and hold the cover at
and then open.

Battery covor
2) Insert the battery into the battery holder,

connector

[~ 2. Plug the connector
into socket.

|l — 1. Press the tab while [
inserting the battery.

Battery holder

3) Mount the battery cover.

<Warning>

1. For Type A, a battery unit is specified to be externally attached. Connect it to Connector CN X5 (44- and
45-pin) or connect it on the host controller side.

2. If battery is installed on both the upper controller and drive, confliction of two power circuits leads to

dangerous malfunction.

. Battery and battery connector must be positively engaged to avoid loose connection.

4. Use the following battery:
Lithium ER6V 3.6 V 2000 mAh, Toshiba Battery Co., Ltd. Part No.: DVOP2990

w
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Absolute System

<Reference>

The below calculates the expected lift of a lithium battery, taking Toshiba Battery Co., Ltd. ER6V 3.6 V 2000
mAh as an example.

Since the battery life depends on the application (in this example, robot) and working/storage conditions, the
calculated life below may not be guaranteed.

(1) 2 cycles/day operation

|Mon.- Sat. 313 of 365 days| Sun. 52 of 365 days |
24h 24h
10h ,2h, 10h ,2h
ON
Power
OFF T T

a bc a bec c

a: current consumption in the normal mode, 3.6[uA] O

b: current consumption in interruption timer mode, 280[uA] U
[ Interruption timer mode: the unit can response up to the maximum revolutions for 5 seconds [J
after power is turned off] O

C: current consumption in interruption mode, 110[uA]

Amount of discharges per year = (10h x a + 0.0014h x b + 2h x ¢) x 2 x 313days + 24h x ¢ x 52days
= 297.8[ mAh]

Battery life = 2000[ mAh] /297.8 [ mAh/year] = 6.7 (6.7159) [ year]

(2) 1 cycle/day operation
The life expectancy of the battery as shown in 1) above, but the 2nd cycle is not employed.

Amount of discharges per year = (10h x a + 0.0014h x b + 14h x ¢) x 313days + 24h x ¢ x 52days
= 630.6] mAh]

Battery life = 2000[ mAh] /630.6] mAh/year] = 3.1(3.1715) [ year]
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Setup of the absolute encoder(initializ ation)

Set up the absolute encoder in the following cases:

* When the machine is first started
*» Absolute system down error (alarm 40) is generated
* Encoder cable is disconnected

To do so, return to the machine to the origin, clear the absolute encoder to release the encoder error and
reset the revolution data to 0. The absolute encoder can be cleared from the front control panel or PANATERMe.
Turn off the control power to store the data and then turn it again.

[Setting up the absolute encoder)

(Auxiliary function mode)

| Mode selection | - > Execute
v .

1) Turn power on. Return the 'l.',l = i :: C' Automatic offset [J i £ L', -
machine to the home position.[] == adjust mode = =
Automatic offset adjust model] Il "I PR o

2) Set control on the front panel M- _ 3,1 Motortestrunmode | g oy oy -
to the auxiliary function mode. S v - _

Display "Absolute encoder_ ,'-,' ,'- _ ,'-,' g ,'_ Alarm clear mode ,'-,' g ,'_ -
clear mode" on the execution !

screen. See page 56 "Setting ,n_"n 'l: 'I: Ac Absolute value [ 'I: ne _
parameters and mode". - = =J encoder clear mode U= -

3) On the execution screen, operate the keys as follows:

o
[~ -
Press and hold @for v
approx. 3 seconds until Co_ - -
- CC .
the screen indicates [ 7
faeo - - " and "Start".
_ Y
The absolute encoder clearing O [Z o O _ L
operation starts. Do U
- v v
In a moment, the screen indicates [] = _  CL Co_ _ _ _ ’
that the encoder is cleared. o J, Lo,

Note: If the encoder is not an absolute encoder but an incremental type, 0

the screen will display .

4) Turn off the driver control power supply and then turn it on again.
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Absolute System

Approx. 2 seconds after turning on of the control power supply, servo ready is turned on. While the servo
ready is on, turn motor servo off, and keep the motor locked by using the brake (the motor fully stops).

Transfer the absolute data by following the procedure below.

(Communications through RS232C interface |

For the transmitting and receiving procedure, see the instruction manual for the upper device.

Datall
transmission
request tol]
servoll
driver

Absolutel]
datal]
reception]
from servol]
driver

Transmission(]
starts

i

05h Transmission

00h Transmission

01h Transmission

D2h Transmission

2Dh Transmission

06h Reception

Y

*1

*2

05h Reception

Y

04h Transmission

Receivingld
absolute datall
(15 charact ers)

06h Transmission

15h Transmission

Transmission]
ends

[N

The data marked with * 1 and * 2
are defined by setting RSW (ID) on
the servo driver front panel.

RSW(ID) [ Data * 1] Data* 2
0 00h 2Eh
1 01h 2Dh
2 02h 2Ch
3 03h 2Bh
4 04h 2Ah
5 05h 29h
6 06h 28h
7 07h 27h
8 08h 26h
9 09h 25h
A 0Ah 24h
B 0Bh 23h
C 0Ch 22h
D 0Dh 21h
E OEh 20h
F OFh 1Fh

If the low-order 8 bits of the sum of
the received absolute data (15 char-
acters) are "0", the check sum is
judged acceptable.

On the host, enter the RSW value of the destination driver into axis(data *1) of the command block and
send the command according to the RS232C transfer protocol. For further information on the commu-
nications, see page 238 "Communication”.

To read data on two or more axes, wait for at least 500 ms before accessing
the next axis data.
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[Communications through RS485 interface)

For the transmitting and receiving procedure, see the instruction manual for the upper device.
The below illustrates communication sequence between RSW(ID) 1 and driver.

starts The data marked with * 1, * 2 and *
v

B 3 are defined by setting RSW (ID)
81h Transmission| | *1 on the servo driver front panel.
05h Transmission
RSW(ID) | Data * 1| Data* 2| Data * 3
81h Recention 0 The RS485 interface cannot be used.
04h Reception 1 81h 01h 2Dh
Data O 2 82h 02h 2Ch
transmission [1
3 83h 03h 2Bh
request to [ 00h Transmission
servo J 2 4 84h | 04h | 2Ah
driver D2h Transmission 5 85h 05h 2%9h
2Dh Transmission| | *3 6 86h 06h 28h
7 87h 07h 27h
8 88h 08h 26h
9 89h 09h 25h
— A 8Ah 0Ah 24h
80h ReceptionD B 8Bh OBh 23h
05h Receptio C 8Ch 0Ch 22h
v D 8Dh 0Dh 21h
E 8Eh OEh 20h
Absolute [ 80h Transmissionl]
data '? . 04h Transmission F 8Fh OFh 1Fh
reception
from servo 0 ! If the low-order 8 bits of the sum of
dri :
fver e the received absolute data (15 char-
(igsg;trzgztrz)m acters) are "0", the check sum is
judged acceptable.

<Cheok sum O

Y

| 06h Transmission | | 15h Transmission |

Transmission[]
ends

From the host, send the command to the destination driver by following transfer protocol of RS485.
For further information on the communications, see page 238 "Communication"”.

To read data on two or more axes, wait for at least 500 ms before accessing
the next axis data.
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Absolute System

(Structure of Absolute Data |

The absolute data consist of:Single-turn data that defines the absolute position of the motor, and Multi-turn
data that counts the number of turns after the latest clearing operation of the encoder.

Multi-turn data

Single-turn data

Motor rotating direction

131071,0,1,2 «++1310710,1,2 »++131071:0.1,

«— -10 01 12 —>
A Origin .
CwW > CCW

The single- and multi-turn data consist of 15-character data (hexadecimal binary code) from the RS232C or

RS485 communication interface

0Bh

RSW (ID)

<—— RSW (ID) value defined on the front panel

D2h

Maker code

Maker code

Encoder status (L)

See "Encoder status" on the next page.

Absolute datal] Encoder status (H)

(15 characters) Single-turn data (L)

Single-turn data [

received
Single-turn data (M)

= Single-turn data (H) x 10000h + Single-turn data (M) x 100h + Single-turn data (L)14

Single-turn data (H)

(I I

Multi-turn data O

Multi-turn data (L)

:| = Multi-turn data (H) x 100h + Multi-turn data (L)

Multi-turn data (H)

00h

(Data: 0-65535, Range: -32767 to 32767)

Error code

<——— After communication is executed, [

Checksum

this value is 0. If not 0, read again O
the absolute data from the driver.

* Multi-turn data timing

2]
(4]
&)
w
[

erep wn-nnN

Cw 0 CCw

Absolute counter 0 .~ |

over protection NG NG

GOOD

Note: If the multi-turn data in the figure above is from 32768 to 65535,
the result to signed data.

* Encoder status (L) (1 means the occurrence of an error)

subtract 65536 and convert

Encoder status

L

Bit7 | Bit6 | Bit5 | Bit4 | Bit3

Bit2 | Bit1 | Bit0

0

L Over-speed
Full absolute status
Count error

Counter overflow

Multi-turn counter error

Battery error

Battery alarm

234

— Err420]
(absolute over-speed error)

— Err470
(absolute status error)

—» Err44[]
(absolute single-turn counter error)

—> Err410
(absolute counter overflow error)

—» Err450]
(absolute multi-turn counter error)

— Err400
(absolute system down error)

— Battery alarm



[Appendix]

* Encoder status (H) (1 means the occurrence of an error)

Encoder status (H)
Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 [ Bit2 | Bit1 | Bit 0
0 0 0 0 0 0

‘ | Battery error

Occurrence of battery alarm, multi-turn counter error, [
counter over, counter error, full absolute status or O
over-speed

Note: For details of encoder errors refer to "Protective Functions" in "Encountering Difficulties?",
on page 216. For details of warning, see "Battery warning display" shown below.

Battery warning display

From the front panel, select monitor mode, alarm, execution.
The alarm as shown below will be displayed.

'ulll o B x Bt -l = ...Not occurred, ,'-, ...Occurred,

-

T— Over-regeneration alarm: over 85% regeneration overload [
alarm level

Overload alarm: over 85% overload alarm level

Battery alarm: absolute encoder battery voltage is below O
the alarm level (approx. 3.2 V)

[ How to Reset the Battery Warning ]

When the battery alarm is generated, replace the absolute encoder battery by seeing page 228 "Battery
installation". After replacement, reset the battery warning in the following 3 methods.

(a) "CN X5" Connecting Alarm clear input (A-CLR) to COM- for more than 120ms.

(b) Executing the alarm clear function in auxiliaty function mode by using the console (option).

(c) Click the "Battery warning" Clear button, after select the "Absolute encoder" tab in the monitor display
window by using the PANATERMe (option).
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Set up support software PANATERMe

How to Connect

Connecting Cable]

@ DVOP19600
* Note (DOS/V) RS-232C
@ |« = -
o Connect tolJ
I CN X6. T
57|
ﬁL FIF i
] g
Setup disc of Set up support software “ PANATERM”
DVOP3170 (J apanese version)
<Note> OS : Windowse95, Windowss98, WindowseNT,
* Do not connect to CN X7. Other- Windowse2000, WindowseMe
wise an error message meaning (J apanese version)
that “ PANATERM” cannot detect DVOP3180 (English version)
the communication port or driver OS : Windowss95, Windowss98, WindowssNT,
will appear. Windows=2000, WindowssMe

(English version)

(Installing PANATERMe. on a hard disc |

<Notes>

1. The memory capacity of the hard disc should be 15MB or more. Prepare Windowse95 (or 98, NT, 2000,
Me) as OS.

2. Install * PANATERM” with setup discs, otherwise the software does not work.

3. Product No. of “ PANATERM” may change in response to version upgrade. For the latest product num-
bers, refer to the catalogue.

(Installation Procedure |

1) Turn on the power of personal computer and start corresponding OS.

2) Insert the “ PANATERM” Setup Disc 1 into the floppy disc drive.

3) Start Explorer, and switch to (select) the floppy disc drive. (For the procedure for starting the Explorer
program, see the instructions for corresponding OS.)

4) Double click on "Setup.exe" (* PANATERM” Setup program will start).

5) Click on to start the setup program.

6) Keep the operation according to the guide of the setup program.
(Prompted to change to the setup disk 2 along the path, follow it.)

7) Click on to start the setup routine.

8) Confirm an message "Setup completed”. Then click on .

9) Close all the applications. Then restart Windowse. “ PANATERM” will be added to the program menu.
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(Starting PANATERM |

<Notes>

1. Once you install “* PANATERM” on your hard disc, you do not have to install it again for next use.

2. Before using “ PANATERM?"” , the driver, power supply, motor and encoder should be connected. For the
procedure for starting “ PANATERM” , see the Windows manual.

Procedure

1) Turn on your personal computer. Start corresponding OS.

2) Turn on the driver.

3) Click on the start button of Windowse (see the corresponding OS manual).

4) Select (click on) “ PANATERM" from the program menu.

5) An opening splash will be displayed for two seconds, and then “ PANATERM” screen will appear.

For the operation, functions and other details about “ PANATERM” , see the Instructions for the “ PANATERM
program.

* Windowse, Windowse95, Windowse98, WindowseNT, Windowse2000, WindowseMe are the trademarks of
Microsoft Co., Ltd.
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Communication

Outline of Communication

When a PC or host NC is connected with up to sixteen MINAS-AIII drivers via the RS232C and RS485 serial
interfaces, the following functions are provided:

1) Parameter change

4) Absolute data browse
5) Parameter save/load

2) Alarm data and history browse/clear
3) Control monitor including status and I/O monitor

Advantages

* All parameters can be loaded from a host at machine start-up.
 Since machine's operating conditions are displayed, maintainability can be improved.
» Multi-axis absolute position control system can be configured with simple wiring.

For the MINAS-AIl series, the following PC application software and cables are available. For the PANATERMe

operating procedures, refer to the PANATERMe Operation Manual.

PANATERMe (J apanese version) U DVOP31700
PANATERMe. (English version) O DVOP31800
PC (DOS/V) connection cablel DVOP19600

U
driver connection cable

DVOP1970 (200] mm] )0

DVOP1971 (500[ mm] )O

DVOP1972 (1000[ mm] )

DVOP1960

|o —|

Host

238
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Communication Specifications

(Connection of Communication Line |
The MINAS-AIII series provides two communication ports, enabling the following three types of connections
between the host and individual drivers.

* RS232C Communication
For communication according to the RS232C transmission protocol, a host is connected to a MINAS-AIII
driver via the RS232C interface.

Switching device |

=——=—] RS232C |_‘

1
Host

RSW(ID)=1 RSW(lE):l

A MINAS-AIIl module ID is assigned to the RSW on the front panel. In the above case, specify any
code between "0" and "F" for the module ID. If there is no particular problem on host control, the same
module ID can be assigned to several MINAS-AIIl drivers.

* RS232C and RS485 Communications
When a host communicates with several MINAS-AIII drivers, the host is connected to the driver's [ X6]
connector via the RS232C interface, and several MINAS-AIIl drivers are connected with each other via
the RS485 interface. "0" is assigned to the RSW on the MINAS-AIII front panel directly connected to the
host, and different codes between "1" and "F" are assigned to other MINAS-AIII drivers.

IOE=| RS232C T
——1 |
ost o

=l (X6)
e+ Upto 16 axes

|_ & il
RSW(ID)=2 RSW(ID)=3

RSW(ID)-=0

* RS485 Communication
A host is connected to several MINAS-AIII drivers via the RS485 interface, and any code between "1" and
"F" is assigned to the RSW on each MINAS-AIII front panel.

RSW(ID)=4
[o — RS485 "_'
Module ID = 0 Hll HElll
Host S 55 [ e+ Upto 15 axes

Module ID =1 Module ID = 2 Module ID = 3 Module ID = 4
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To read multi-axis data, provide 500 ms or longer axis-switching intervals.
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Communication

(Communication Connector Interface]

* Connecting Host via RS232C Interface

240

Host

RTS

CTS

RXD

SN751701 or equivalent

TXD

|

FG

DTR

DSR

o

o

ADMA485 or equivalent

!

Connectors X6 and X7: O
MD-S8000-10 (J ST) or equivalent

Note) O

1. Pin Nos. 1, 2 and 6 of Connector X6, [
and Pin Nos. 1, 2, 3, 5and 6 of [
Connector X7 must be unused.(]

2. Connector X7 cannot be used for O
RS232C communication.

MINAS-AIII
X6
1
2
P03
: TXD
L4
5 G
! 5
: RXD
6
b7
! RS485+
'8
| RS485-
eeeee FG
X7
1
2
3
""""""""""" : 4
5 G
! 5
: 6
; 7
. RS485+
! 8
: RS485-
Poooooes FG
.
E X6
! 1
; 2
: 3
| TXD
! 4
. G
! 5
| RXD
! 6
: 7
5 RS485+
! 8
______________________ ' RS485-0]
e FG



» Coonecting Host via RS485 Interface

Host

RS485+

RS485-

G

[Appendix]

SN751701 or equivalent

FG

o]

>

ADMA485 or equivalent

MINAS-AIlI
X6
1
2
"""""""""""""""" J 3
! TXD
L4
; G
P05 ;7
! RXD
6
.
: RS485+
.8
: RS485—
booeee- FG
X7
1
2
3
5 4
: G
! 5
: 6
; 7
; RS485+
; 8
: RS485—
poseeeees FG
E X6
! 1
; 2
: 3
| TXD
! 4
. G
! 5
| RXD
! 6
: 7
; RS485+
! 8
______________________ ¥ RS485-0
booooeee- FG

!

Connectors X6 and X7: 00
MD-S8000-10 (J ST) or equivalent

Note) O

1. Pin Nos. 1, 2 and 6 of Connector X6, [
and Pin Nos. 1, 2, 3,5and 6 of O
Connector X7 must be unused.
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Communication

(Communication Method |

O RS232CO RS4850

O Full-duplex, start-stop transmission[] Half-duplex, start-stop transmission[]
Baud rate[d 2400/4800/9600 bps 2400/4800/9600 bpsO

Datall 8 bits[] 8 bitsd

Parityd None[ None[

Start bit[] 1 bitD 1 bitO

Stop bit 1 bit 1 bit

* To set up the RS232C and RS485 communication baud rates, use "PrOC" and "PrOD" respectively. Changes
in these parameters become valid after the control power supply is turned ON. For details, refer to the
communication parameter list below.

(Communication Parameter List )

Pr No.[J] Parameter name Settingﬁrangeu Function/Description
o = Used to conform the ID assigned to the front panel RSW at power-ON of the control
000 | Axis namel 0 — 150 | power supply. This value indicates the axis number for serial communication.[]
_ N - This parameter setting has no influence on the servo motor's operation.[]
= RS232C [ H Used to define the RS232C communication speed.
ocO 0-20 0: 2400 (bps), 1: 4800 (bps), 2: 9600 (bps)0
_ baud rate setupll o A change in this parameter becomes valid after the control power supply is turned ON.[J
! RS485 [ H Used to define the RS485 communication speed.O
oD 0-2 0: 2400 (bps), 1: 4800 (bps), 2: 9600 (bps)0
baud rate setup A change in this parameter becomes valid after the control power supply is turned ON.

» The data transmission time per byte is calculated from the following formula: Example) When the baud
rate is 9600 (bps): (1000/9600) x (1+8+1) =1.04 [ ms/byte]

Start bit Stop bit
Data
When the baud rate is 2400 (bps) and 4800 (bps), the data transmission time per byte are 4.17 [ ms/byte]
and 2.08 [ ms/byte] , respectively.
Note) For calculation of the actual communication time, received command processing time and the line
and transmission/receiving control switching time are additionally required.

» Handshaking Control Code
For line control, the following codes are used:

Name Code[ Function

ENQO (Target module identification byte)05h[ Transmission request]
EOTO (Target module identification byte)04hC Ready to receivell
ACKO 0o6h0O Acknowledgement[]
NAK 15h Negative acknowledgement

ENQ: When a module contains transmission data, it will send ENQ.

EOT: When a module is ready to receive a command block, it will send EOT. When a module receives
EOT after sending ENQ, it will enter the transmission mode. When a module sends EOT after
receiving ENQ, it will enter the receiving mode.

ACK: When a received block is judged valid, ACK will be returned.

NAK: When a received block is judged invalid, NAC will be returned. The validity is judged by checksum
and timeout.

<NOTE>

For RS485 communication, the following module identification byte (one byte) is added to the ENQ and

EOT. Module identification byte: The value assigned to the front panel RSW indicates the module ID.

The module identification byte is the data whose bit 7 is set to "1".

bit70] bit6 ] bit50] bit40d bits | bi2 | bt | bito
1 0 0 0 Module ID

Module ID: For RS485 communication, the MINAS-AIIIl front panel RSW setting must be any code

between "1" and "F", because the host module ID is "0".
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(Transmission Sequence
* Transmission Protocol

<RS232>
Host MINAS-AIII

1) ENQ(05h)

2) EOT(04h)

- Received O
3) Data block - data

4) ACK(06h)
(or NAK (15h))

5) ENQ(05h)
6) EOT(04h)
7) Data block data
8) ACK(06h)

(or NAK (15h))

<RS485>
Host MINAS-AIII

Module ID: 0 1) 81h, ENQ(05h) Module ID: 1

2) 81h, EOT(04h)
<< Received O
3) Data block » data
4) ACK(06h)

(or NAK (15h))

O
)
A

>,

fr- e @ @) o

5) 80h, ENQ(05h)
6) 80h, EOT(04h)
7) Data block data
8) ACK(06h)
((or NAK (15h))

0,

e Line control
Direction of transmission and priority at conflict are defined.
Receiving mode: When a module sends EOT after receiving ENQ, it enters the receiving mode.
Transmission mode: When a module receives EOT after sending ENQ, it enters the transmission mode.
At conflict between transmitting and receiving modules: When a slave receives ENQ when waiting for
EOT after sending ENQ, priority is given to ENQ sent from a master, and the slave enters the receiving mode.

» Transmission control
A module in the transmission mode continuously sends command blocks, and then waits for ACK. When
the module receives ACK, the transmission mode is completed. If a command byte number transmission
error occurs, ACK may not be returned. When ACK is not returned within the T2 period, or when NAC or
any code other than ACK is returned, transmission retry will be executed.
Transmission retry will be started with ENQ.

* Receiving control
A module in the receiving mode continuously receives command blocks. It obtains a command byte
number from the first byte, and receives command blocks as many as the specified byte number +3.
When the sum of the received data becomes "0", it judges that the receiving mode is normally completed, and
returns ACK. If a checksum error or character transmission timeout error occurs, NAK will be returned.

>
S
S

@

S

=
X

243



Communication

» Configuration of Data Block
The data block transmitted on physical phase is configured as follows:

A

1 byte

Y

NO

axisd

mode

o

command

Parameter O
(N bytes)O

A

A

check sum

\

N: Command byte number (0 to 240), which indicates the number of parameters required for a

command.
Defines the value (0 to 15) assigned to the RSW on the driver front panel.

axis:

Module ID can be confirmed via Pr.00 (axis address).

command;:
mode;:

Control command (0 to 15)
Command execution mode (0 to 15).
The set value varies depending on the command to be executed.

checksum: Two's complement of the total number of bytes, ranging from the first byte to the byte imme
diately before the checksum byte.

* Protocol Parameters
The following parameters are used for block transmission control. For these parameters, a desired value
can be specified with the INIT command described later.

Namel Function [ O Initial valuel | Setting rangel]  UnitQ]
T10O Character transmission timeout[ 5 (0.5 sec)O 1to 2550 | 0.1 sec
T%D Protocol time 8ut RR;ESZL?:ES:D 12 (10 sec)0 1to 2550 1 secl

(2sec) O 0 0
RTYDO Retry limitd 1 (Once) O 1to 80 Once
M/S Master/Slave 0 (Slave) 0, 1 (Master)

T1: « Allowable wait time between module identification byte and ENQ/EOT reception, or for receiving
the next character code after receiving a character code in a data block. If the specified time is
exceeded, it is judged as a timeout error, and NAK is returned to the transmitting module.

T2: « Allowable wait time for receiving EOT after sending ENQ. If the specified is exceeded, it means that
the receiving module is not ready to receive data, or that the ENQ code cannot be received for any
reason. In this case, the ENQ code is re-sent to the receiving module. (Retry number)

+ Allowable wait time for receiving the first character after sending EOT. If the specified time is
exceeded, NAK is returned, and the receiving mode ends.

 Allowable wait time for receiving ACK after sending checksum byte. If the specified time is ex
ceeded, the ENQ code is re-sent to the receiving module, as in the case with NAK reception.

RTY: Maximum retry number. If this number is exceeded, it is judged as a transmission error.

M/S: Master/Slave switching parameter. If ENQ transmission conflicts, this parameter determines which
is given priority. (0 = Slave mode, 1 = Master mode) Transmission priority is given to the module
defined as master.
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[Example of Data Communication )

* Browsing Absolute Data (Example)
This section describes an example of communication data flow for acquisition of absolute data on Model
ID = 1, wherein a host is connected to a MINAS-AIII driver via the RS232C interface and the MINAS-AIII
driver is connected to several drivers via the RS485 interface.

| Configuration |

b ——] RS232C 99
| — o s
Host l H@ A

| Example of Absolute Data Acquisition

This following is the time-series communication data flow for absolute data acquisition. Data are ex-
pressed by hexadecimal numbers.

RS232C communication

Host — [o05 ] [00 [o1[D2]2D]
[ (ENQ) (EOT)
MINAS-AIII(0) <— [ 06 ][ 05 ] [oB ] 01 ]D2]
(EOT) (ACK) f (ENQ)

Data acquisition via [
RS485 (See * below.)

Host —->
(ACK)

MINAS-AIII(0) <—]| 03 | 11 [ 00 | 00 | D8 [ FF | 01 | 00 [ 00 | 00 | 00 [ 36 |

*| RS485 communication
~ MINAS-AIII(0) —» [ 00 ] 01 |D2] 2D | | 80 | 04 |

(ENQ) (EQT)
\_ MINAS-AIlI(1) < | 80 | 04 | 06 [[80 | 05 |
(EOT) (ACK)  (ENQ)

~ MINAS-AIII(0) =

\_ MINAS-AIll(1) <—|[ 0B [ 01 [ D2 | 03 [ 11 | 00 | 00 [ D8 | FF | 01 [ 00 | 00 |

(ACK)

[ MINAS-AIII(0) —»

MINAS-AIII(1) <[ 00 | 00 [ 36 ]

Note) The acquired data are expressed as follows:
For the data configuration, see page 251 <Reading Absolute Encoder> on "Communication
Command Details" .
Multi-revolution data : 0000h = 0
Single-revolution data :01FFD8h = 131032
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To read multi-axis data, provide 500 ms or longer axis-switching intervals.
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* Example of Parameter Change
The following is the time-series communication data flow for parameter change.
Generally, communication is conducted in the following sequence:
1) Request for execution right acquisition,
2) Parameter individual writing,
3) Writing parameter into EEPROM (if parameter must be saved), and
4) Execution right release.
This example shows that a MINAS-AIII driver (User ID = 1) is directly connected to a host via the
RS232C interface. The data are expressed by hexadecimal numbers.

1) Request for execution right acquisition

) 4

Host —»| 05 01 | 01 71 01 | 8C 04

(ENQ) (EOT)

MINAS-AlI(1) - 04 06 05 01 01 71

(EOT) 2)$ﬁ{ﬁ}lrgeterindividualﬂ (ACK) (ENQ)

W

Host —> 06 05 03 | oW [ 18 | oB | 00 [ 0O | D9

(ACK) (ENQ)

MINAS-AllI(1) <-—| 00 | 8D 04 06

(EOT) 3) Writing parameter into EEPROM (ACK)

Host —> 04 06 05 00 | 01 | 48

(EOT) (ACK) (ENQ)

(ENQ) (EOT)

Host —» | B7 04 06

(EOT) (ACK)

MINAS-AlI(1) - 06 05 01 01 [ 48 | 00 | B6

4) Execution O(ACK) (ENQ)
right release

) 4
Host —| 05 01 [ o1 |71 | oo | 8D 04

(ENQ) (EQT)

MINAS-AlI(1) - 04 06 05 01 01 71

(EOT) (ACK) (ENQ)

Host — 06

(ACK)

{MINAS-AIII(l) -« | 05 01 | 01 18 | 00 | E6 04

MINAS-AllI(1) - 00 | 8D

Note) For details on the commands, see page 245 "Communication Command Details".
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( Status Transition Chart )
* RS232C communication

e ™
Transmitting module EoT is receivedn
Size <~ Command byte .
number + 300 One character is
T2 stop feceivedd
L. Size <~ Command byte
| Waiting for EOT j number - 1
ENQ is received (in slave mode)(] Block transmission
ENQ is returned to receiving
buffer (= Receiving processing)
B2 timeoutO ize = "0"0)
Transmission One retry countd Bze= "
request (Within T2 stop(] T2 start
fetry number)0 Transmission
Sending ENQ [ buffer clear
T2 start
Waiting for ACK/NAK
Transmission request
{Beyond retry number)Q]
One retry reset(] NAK is received, or QCK is received
Transmission request M Retry number reset
clear One retry countd T2 stopd
T2 stopl] Transmission
Transmission buffer request clear
clear
. v J
Idling
e ™
T2 timeout T& tiTEOUt or . Successful reception
- checksum error (Sum check is OK 0O
NOL NAK is sent, T2 stop (when size = "0")0 “when size = "0")[J
EOT is sent( NAK is sent, T1 stop NAK is sent, T1 stop
T2 start
- | \Waiting for command byte number === Receiving remaining block
Gommand byte number is receivedl Qne character is received(]
Size < Comman‘é %yte numtl)aerE 30 Size < Command byte number -10
Sum <- Command byte number Sum < Sum + Received character(]
T1 start, T2 stop T1 start
Receiving module
| J/
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* RS485 communication

-
Transmitting module identification byte[d TEE One character is
= Target module ID | 80h Transmlttlng module Eceivedl:l

EOT is received Size < Size -1
Farget module IDO Size <~ Command byte number + 30
T1 start T2 stop I ‘
1 Waiting for [Dj=»| Waiting for EOT === Block transmissionl
Different module ID is M El—'ze =0
feceived (in slave mode)O One retry countd T2 start
ENQ is returned to T2 stopld
o receiving buffer. O Transmission buffer
Transmission (= Receiving processing) cleard
req_urz]e_st Preparation of error -
(W'tb'n retry transmission data Waiting for ACK/NAK
number)UJ (when module ID = "0")
Module
identification
byte and ENQ
gre sentd
T2 start .
o El timeout
Transmission request One retry countr]
eyond retry number)] i i
(Bey Y ) T1 stopll NAK is received, or ACK is received]
One retry resetl] Transmission T2 timeout(] Retry number
Transmission request buffer cleard reset]
clear Preparation of error One retry count(] T2 stopO
return data 0 T2 stopU Transmission
(when module ID = "0") Transmission buffer request clear
cleard
Preparation of error
return data O
(when module ID = "0")
‘ v
Idling
p
Module
identification )
pytel L timeout(] ENQ is received (Ssuccegﬁgélkrec%pgonhgn ize =
Received T1 st (Module identification {oum IS OK when size =
stop P 0", and Module identification
byte is different from e = target module ID)(]
target module ID)0 Pyt - 9
v T1 stop ACK is sent, T1 stop
Waiting for ENQ or EOT
Module identification byte is
) different from target module IDO
T2 timeoutD] T1 timeout, or checksum error
ENQ is received NAK is sent (Module (when size = "0")0O
(when module identification byte = NAK is sent O
identification byte target module ID)O (Module identification byte =
fyModule D)0 T2 stop target module 1D)0
Module . . ACK is sent, T1 stop
identification byte EOT is received(]
and EOT are sent[] T2 start
T2 start
> Waiting for command hyte number -1 Receiving remaining block
gommand byte number is received Qne character is received(]
Size <~ Command byte number + 30 - p
Sum <- Command byte number( gze :zlze 'lDR ived
T1 start, T2 stop um um + Receive
’ characterd
T1 start
Receiving module
|
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[Communication Timing]

* RS485 communication (Same as for RS232 communication)

T3 T4 T3 5 T4
Host — Driver _l
Transmission request Data block
Driver — Host
Permit to send ACKINAK
0~2ms _ _ 0 ~2ms 0~2ms _ 0~2ms
Dedicatedto ' =~ -------------—---——~ - e b
RS485 bus(] e : ]
O
T3 5 T3 T4 T5
Host — Driver J
Permit to send ACK/NAK
Driver = Host ———
0~2ms Transmission request 0~ 2ms 0~2ms Data block 0~ 2ms
Dedicated toJ ——4: - R —
RS485 busl . : o ( o
O
Code(] Name [J Minimum Maximum[]
T30 | Continuous character transmission timel Stop bit lengthO Protocol parameter T10
T40 Driver response time[ 4Ams[] Protocol Parameter T2
T5 Host response time 2ms Protocol Parameter T2
<CAUTION>

The specified time indicates the period from the stop bit rising edge.
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(Communication Command List )

commandO | mode0] Description
O d NOPO
O 1d Reading CPUL1 Version O
oQ 20 Reading CPU2 Version O
ad 50 Reading Driver Model(
0 600 | Reading Motor ModelO
O O INITO
0 10 RS232C Protocol Parameter Setup
10 20 RS485 Protocol Parameter Setupd
0 70 Execution Right Acquisition/Releasel]
O O POS, STATUS, I/00
O od Reading Status [
20 1d Reading Command Pulse Counter [
O 20 Reading Feedback Pulse Counter O
O 40 Reading Current Speed O
g 50 Reading Current Torque Output [J
ad 60 Reading Current Error Counter O
0 70 Reading Input Signal O
0 80 Reading Output Signal O
O 90 Reading Current Speed/Torque/Error Counter [
O A0 | Reading Status/Input Signal/Output Signal O
0 DO | Reading Absolute Encoder O
O O PARAMETERO
0 o0 Parameter Individual Readingd
80 10 Parameter Individual WritingO
0 40 | Writing Parameter into EEPROMO
O 0 ALARMO
g o0 Reading Current Alarm Data O
90 1d User Alarm History Individual ReadingO
0 20 User Alarm History Batch Readingd
O 30 User Alarm History Clear (from EEPROM)0
O 40 | Alarm ClearQ
0 BO | Absolute Encoder Clear
O O PARAMETERO
ad oQ User Parameter Individual Readingd
B 10 | User Parameter Page Reading
2 User Parameter Page Writing

Be sure to use the above commands only. If unspecified commands are used, the driver's 0

operation cannot be guaranteed.

(Communication Command Details |

Vs

commandl _model 1 . Reading CPU 1 Version Information
Received data Transmission data
00 30
axis[] axis[]
1 b 0 1 o 0
checksum | | __________ Version (High-ordenNt ________|
(Low-order)O

Error codel]
checksum

Error code

bit7 6 5 4 3 2 1 0
0 : NormalO ] Command error| RS485 error ] O ] O
1: Error

* The version information (Ver. X.XX) is divided into high-order data and low-order data. (The decimal point is expressed by

"0" in the least -significant 4 bits of the high-order data.)O

« The version information is expressed by numbers between "0" and "9".
(high-order data) and "13h" (low-order data).)O]

« The version information indicates the CPU1 version No.

(Example: "Version 3.13" is expressed by "30h"
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commandl | modell 1 , Reading CPU 2 Version Information

0 2
Received data Transmission data
00 30
axis] axis[]
2 o 0 2 b 0
checksum | | _________ Version (High-ordent ________|
(Low-order)
Error codel]
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : Normal O Command error| RS485 error ] O O
1: Error

« The version information (Ver. X.XX) is divided into high-order data and low-order data. (The decimal point is expressed by

"0" in the least -significant 4 bits of the high-order data.)O

* The version information is expressed by numbers between "0" and "9".
(high-order data) and "13h" (low-order data).)O

 The version information indicates the CPU2 version No.

(Example: "Version 3.13" is expressed by "30h"

a0 del] . .
omTn e « Reading Driver Model

Transmission data

Received data
o0 0DhO
axis] axis[]
5 o 0 5 b 0
checksum | | ________ Driver model (High-orden ______|
— g =
Driver model (Low-order)O
Error codel]
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : NormalO | Command error| RS485 error 0 | ]
1: Error

« Driver model is expressed by twelve characters (ASCII codes).[
Ex. "MSDCT1503***"

dd deld i
comman mode « Reading Motor Model

0 6
Received data Transmission data
o0 0Dh0
axis] axis[]
6 o 0 6 b 0
checksum | | ________ Motor model (High-orden)d ______ |
= O o
Motor model (Low-order)O
Error codel]
checksum
Error code
bit7 6 5 4 3 2 1 0
0 : NormalO a Command error| RS485 error 0 a0 O ad
1: Error

« Motor model is expressed by twelve characters (ASCII codes).[]
Ex. "MSMAQ012S1**"
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Comrlnandm m‘ideu « RS232C Protocol Parameter Setup
Received data Transmission data
30 10
axisl] axis]
1 o 1 1 o 1
T10 Error codel]
T20 checksum
M/S o RTY
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : NormalO Command error| RS485 error RTY error T2 error T1 error M/S error
1: Error

» The previous protocol parameter setting remains valid until execution of this command is completed. After execution of this
command is completed, the updated parameter setting becomes valid when the next command is executed. O
M/S =0 indicates "SLAVE" mode, and M/S = 1 indicates "MASTER" mode.O
* The RTY code is 4 bits, and the M/S code is 1 bit.(J
* The units of T1 and T2 are "0.1 sec" and "1 sec", respectively.

commandl | modell 1 . RS485 Protocol Parameter Setup
Received data Transmission data
30 10
axis] axis]
2 o 1 2 o 1
T10 Error codel]
T20 checksum
M/S o RTY
checksum
Error code
bit7 6 5 4 3 2 1 0

0 : Normal Command error| RS485 error RTY error T2 error T1 error M/S error
1: Error

 The previous protocol parameter setting remains valid until execution of this command is completed. 0
After execution of this command is completed, this parameter setting becomes valid when the next command is executed. O
M/S =0 indicates "SLAVE" mode, and M/S = 1 indicates "MASTER" mode.[]

* The RTY code is 4 bits, and the M/S code is 1 bit.

commandl |modell 1 . Execution Right Acquisition/Release
Received data Transmission data
10 10
axis] axis]
7 o 1 7 o 1
model Error codel]
checksum checksum
Error code
bit7 6 5 4 3 2 1 0

0 : Normald 00 Command error| RS485 error mode error Used
1: Error

» Before writing parameter (into EEPROM), the execution right acquisition request is executed.
completed, the execution right release request is executed.[]
« mode =1: Execution right acquisition request O

After writing parameter is

mode =0: Execution right release request]
« If the execution right acquisition request ends in failure, the "Used" error code is transmitted.
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Com?andm m%deD « Reading Status
Received data Transmission data
00 30
axis axisl
0 o 2 0 o 2
checksum Control model]
Status[J
Error codeld
checksum
Status
bit7 6 5 4 3 2 1 0
ccw O cw O ccw cw O Under DB O Torque O
torque output | torque output | revolution revolution permission speed | limitation
Error code
bit7 6 5) 4 3 2 1 0
0:Normal O Command error| RS485 error
1: Error
* The control modes are defined as follows:
o] Paosition control modeld 70 Position control (for high stiffness)O
10 Speed control model] 80 Position control (for low stiffness)O
20 Torque control model] 90 Speed control (for low stiffness)d]
30 Semi-closed control model] 10 2nd full-closed control mode
40 Hybrid control mode[J
50 Full-closed control mode
6 External encoder control mode

commandll | _modell 1 . Reading Command Pulse Counter
Received data Transmission data
00 50
axisd axist]
1 o 2 1 o 2
checksum | | ______ Countervalue LOJ __________|
___________________ 0 ]
___________________ 0 ]
HO
Error codeld
checksum
Error code
bit7 6 5 4 8 2 1 0
0:Normal O Command error| RS485 error
1: Error

* The current command position is expressed by the absolute coordinates from the starting point. O
(Cumulative sum of command pulse numbers)]

* The counter value is 32 bits.[]

« For the counter value, "-" indicates CW, and "+" indicates CCW.
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-
Comzma”du mzdem « Reading Feedback Pulse Counter
Received data Transmission data
od 50
axis axis
2 o 2 2 o 2
checksum [ | ___________ Countervalue L0 __________|
___________________ o __ ]
___________________ o __ ]
HO
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Command error| RS485 error
1: Error
« The current position of the feedback pulse counter is expressed by the absolute coordinates from the starting point. [
« For the counter value, "-" indicates CW, and "+" indicates CCW.[J
« The feedback pulse counter indicates a cumulative sum of the position detector's pulse numbers, which corresponds to the
actual motor position.
.
e
Comzma”du midem « Reading Current Speed
Received data Transmission data
od 30
axis axis
4 o 2 4 o 2
checksum | | _________ Data (Current speed) LL _______|
HO
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Command error| RS485 error
1: Error
« This command is used to read the current speed. (Unit: r/min)0
* The output value is 16 bits.
« For the speed value, "-" indicates CW, and "+" indicates CCW.
.
e
Comzma”du m%dem « Reading Current Torque Output
Received data Transmission data
od 30
axis axis
5 o 2 5 o 2
checksum [ | ___________ Data (Torque) LOJ __________|
HO
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Command error| RS485 error
1: Error
« This command is used to read the current torque output. (Unit: conversion from rated torque = 2000)0J
* The output value is 16 bits.
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~
command model] .
> 6 * Reading Current Error Counter
Received data Transmission data
o]} 50
axis axis
6 o 2 6 B 2
checksum | | 1 Data (Erron L0 |
___________________ O ]
___________________ O]
HO
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Command error| RS485 error
1: Error
« This command is used to read the current value of the error counter. (Unit: pulse)O
* The output value is 32 bits.O
« "+" indicates that the encoder is in the CW direction, and "-" indicates that the encoder is in the CCW direction relative o the
position command.
J
™
command] model] . .
> 7 * Reading Input Signal
Received data Transmission data
o]} 50
axis axis
7 o 2 7 B 2
checksum | ____  Dbatalg
___________________ O ]
___________________ O]
Data HO
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Command error| RS485 error
1: Error
Data
bit7 6 5 4 3 2 1 0
Command pulsed] Command pulse[] Speed zero 0 | Control mode O] CCW drive O CW drive O Alarm clear Servo ON
ratio switching 2 | ratio switching 1 | clamp switching inhibited inhibited
bitl5 14 13 12 11 10 9 8
Scale error Reserve Internal speed O Internal speed O Reserve Counter clear | Gain switching | Command pulse [
command selection 2| command selection 1 input inhibited
bit23 22 21 20 19 18 17 16
Reserve Reserve Reserve Reserve Reserve Smoothing O Reserve Reserve
selection
bit31 31 29 28 27 26 25 24
Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
« For the "CCW drive inhibited", "CW drive inhibited", "Speed zero clamp" and "Command pulse input inhibited" input signals,
"1" indicates the open status. For other input signals, "0" indicates the open status.
J
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-
commandl model 1 . Reading Output Signal
Received data Transmission data
o]} 70
axis axis
8 o 2 8 o 2
checksum | batalg |
___________________ N
___________________ o __ ]
Data HO
Alaamdata Alarmdata LO |
bit 7 OverloadO HO
bit 5 Over-regenerativel Error codel
bit 0 Battery checksum
Error code
bit7 6 5) 4 3 2 1 0
0: Normal O Command error| RS485 error
1: Error
Data
bit7 6 5 4 3 2 1 0
Reserve Reserve Torque O Zero speed 0 | Mechanical O | In-position Servo alarm Serve ready
limitation detection brake reset
bitl5 14 13 12 11 10 9 8
Reserve Reserve Dynamic [ Reserve Reserve Full-closed O At-speed Reserve
brake ON positioning complete
bit23 22 21 20 19 18 17 16
Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
bit31 31 29 28 27 26 25 24
Reserve Reserve Reserve Reserve Reserve Reserve Reserve Reserve
* The following table shows the relation between each signal and operation.
Signal namel] [o]m] 10
Servo ready[] Not ready[] Ready[]
Servo alarm Normalll ErrordJ
In-position Not finished Finished
Mechanical brake OFFO ONO OFFO
Zero speed detectiond Not detectedd Detected]
Torque limitationO Not limitedO LimitedO
At-speedl] Not reached ReachedO
Dynamic brake ON OFF ON
\
(
commandl | modell 1 . Reading Current Speed/Torque/Error Counter
Received data Transmission data
od 9]
axisd axisd
9 D 2 9 [0 2
checksum |  ______ batawg
(Speed) HO
[ ___DbaalO ]
(Torque) HO
| baalto ]
___________________ N
___________________ o _ ]
(Error) HO
Error codeld
checksum
Error code
bit7 6 5) 4 3 2 1 0
0: Normal O Command error| RS485 error
1: Error
« The speed and torque output values are 16 bits, and the error output value is 32 bits.[]
« The unit and sign of the output data are same as those for Command Nos. 24, 25 and 26.
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command L modell |, Reading Status/Input Signal/Output Signa

2 A
Received data Transmission data
(o]n] 0DhO
axis axis(]
A o 2 A o 2
checksum Control model]
Status[
| ____________lnputsignal LO___________|
___________________ O ]
0

Output signal HO
______________ Alarmdata LO ___________|

Alarm data HO
Error codel]

checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Command error| RS485 error
1: Error

 For control mode, status, input signal, output signal and alarm data, the meanings of individual bits are same as those for
Command Nos. 20 (command=2, mode=0), 27 (mode=7) and 28 (mode=8).

dO del) i
comman mece * Reading Absolute Encoder

2 D
Received data Transmission data
o]} OBHO
axis axis{]
D o 2 D o 2
checksum | ____________EncoderiD (O __________]
(HO
_______________ Status (OO ____________]
(H)C
_______________________ wo___ ]
| _________Single-revolutiondatal ________|
(H)O
| ________Multi-revolutiondata (L)J_______|
(H)O
00
Error codel]
checksum
EncodeHID (L) Encoder ID (H)
17-bit absolute encoder 3 0x11
Status (L)
bit7 6 5 4 3 2 1 0
Battery alarm | Battery error Multi-revolution {10 Counter O Count error Full absolute O | Over-speed
error overflow status
Status (H)

« bit 4: Battery errorJ
« bit 5: OR signal of Battery alarm, Multi-revolution error, Counter overflow, Count error, Full absolute status and Over-speed

Error code
bit7 6 5 4 3 2 1 0 >
0: Normal O Command error| RS485 error g
1: Error ®
>
=3
X

« bit 5: When received data are not matched or the encoder is set in incremental mode

\.
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command mode[] Lo .
8 0 e Parameter Individual Reading
Received data Transmission data
10 30
axis axis
0 o 8 0 o 8
ParameterNo.o0 |~ F Parametervalue LO |
checksum HO
Error codel
checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Command error| RS485 error No. error
1: Error
|
-
command mode[] Lo L
8 1 « Parameter Individual Writing
Received data Transmission data
30 10
axis axis
1 o 8 1 o 8
Parameter No.[l Error codel]
____________ Parametervalue LO | checksum
HO
checksum
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Data error Command error| RS485 error No. error
1: Error

* This command is used to change a parameter setting only temporarily. To save the changed parameter into the EEPROM,
execute the <Writing Parameter into EEPROM> command (mode=4).00
« For unused parameters, be sure to set "0": Otherwise, data error will occur.

commandl | modell 1 . writing Parameter into EEPROM
Received data Transmission data
(o]n] 10
axis axis
4 o 8 4 o 8
checksum Error codel]
checksum
Error code
bit7 6 b) 4 3 2 1 0

0: Normal O Data error Command error| RS485 error Control LV

1: Error

« This command is used to write a parameter setting into the EEPROM.O
« After the parameter setting is written into the EEPROM, the transmission data will be returned.[
Writing parameter may take approx. 5 seconds max. (if all parameters are changed).O
« If writing parameter ends in failure, data error will occur.]
* When control power supply LV is detected, the "Control LV" error code will be returned, and parameter writing is disabled.
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command mode[] .
9 0 * Reading Current Alarm Data
Received data Transmission data
00 20
axis axis(]
0 o 9 0 o 9
checksum Alarm No.[
Error codeld
checksum
Error code
bit7 6 5) 4 3 1 0
0: Normal O Command error| RS485 error
1: Error
* When no alarm is raised, Alarm No. is set to "0".0J
(For details on Alarm No., refer to "Protective Functions (Alarm Codes)" on p. 216.)0
O
J
™
command( mode[] . . .
9 0 » Alarm History Individual Reading
Received data Transmission data
10 30
axis axis(]
1 o 9 1 o 9
History No.[l History No.[l
checksum Alarm No.[l
Error codel
checksum
Error code
bit7 6 5) 4 3 1 0
0: Normal O Command error| RS485 error No. error
1: Error
« History Nos. 1 to 14 indicates the 1st to 14th previous alarm history, respectively.
J
™
commandC model] . .
9 0 » Alarm History Batch Reading
Received data Transmission data
o]} OFhO
axis axis(]
2 o 9 2 o 9
checksum 1st previous|! Alarm No.O
2nd previous ) Alarm No.O
I ~0
14th previous Alarm No.[
Error codel]
checksum
Error code
bit7 6 5) 4 3 1 0
0: Normal O Command error| RS485 error
1: Error
e This command is used to read 14 previous alarm events.[]
J
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commandl | modell 1 . User Alarm History Clear
Received data Transmission data
(o]n] 10
axis axis
3 o 9 3 o 9
checksum Error codel
checksum
Error code
bit7 6 5 4 2 1 0

0 : Normal O Data error Command error| RS485 error Control LV

1: Error

« This command clears the history of alarm data.[]
« If alarm clear processing ends in failure, data error will occur.OJ
« When control power supply LV is detected, the "Control LV" error code will be returned, and parameter writing is disabled.

command mode[]
9 2 * Alarm Clear
Received data Transmission data
(o]} 10
axis axis
4 o 9 4 o 9
checksum Error codel
checksum
Error code
hit7 6 5 4 2 1 0
0: Normal O Command error| RS485 error
1: Error
« This command clears the current alarm. (Only applicable to the alarms that can be cleared)
|
-
commandO model]
9 B » Absolute Encoder Clear
Received data Transmission data
(o]} 10
axis axisl
B o 9 B o 9
checksum Error codel
checksum
Error code
hit7 6 5 4 2 1 0
0 : Normal O Command error| RS485 error
1: Error

* This command clears absolute encoder's error and multi-revolution data.
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N
commandl | modell 1 . User Parameter Individual Reading
Received data Transmission data
10 90
axisd axis[
0 o B 0 o B
ParameterNoO0 | 1 Parametervalue LO |
checksum HO
______________ MINvalue LO |
HO
______________ MAXvalue LO |
HO
_______________ Auribute LO ]
HO
Error codel
checksum
Attribute
bit7 6 5) 4 3 2 1 0
Unused O Display O Privileged user | Change at 0 System-related
parameter inhibited initialization
bitl5 14 13 12 11 10 9 8
Read only
Error code
bit7 6 5 4 3 2 1 0
0: Normal O Command error| RS485 error No. error
1: Error
J
N\
commandl | modell 1 . User Parameter Page Reading
Received data Transmission data
10 82h0
axisd axis[]
1 o B 1 o B
Page No.O Page No.O
checksum | Parametervalue LO |
(No.0) HO
______________ MINvalue LO |
(No.0) HO
______________ MAXvalue LO |
(No.0) HO
_______________ Atribute LO ]
(No.0) H
____________ Parameter value LO |
(No.0fh) HO
______________ MiNvalue LO ___~~ ]
(No.0fh) HO
______________ MAXvalue LO |
(No.0fh) HO
_______________ Attribute L0~ ]
(No.0fh) HO
Error codel]
checksum
Attribute
bit7 6 5) 4 3 2 1 0
Unused O Display O Privileged user | Change at 0 System-related
parameter inhibited initialization
bitl5 14 13 12 11 10 9 8
Read only
Error code
bit7 6 5) 4 3 2 1 0 >
0: Normal O Data error Command error| RS485 error No. error o
1: Error -8
2
« For designation of page No., set a value between "0" and "7". With each page No. setting, 16 parameters can be read out. X
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-
commandl {_model: « User Parameter Page Writing
Received data Transmission data
330 ood
axis axis
2 o o
Page No.[J Page No.[J
______________ Parameter LOD | Error codel
(No. 0 value) HO checksum
____________ Parameter value LO1_________|
(No.1 value) HO
~0
____________ Parameter value L0l _________|
(No.Oth value) HO
checksum
Error code
bit7 6 5) 4 3 1
0: Normal O Data error Command error| RS485 error No. error
1: Error
16 parameters are written at once.J
« For unused parameters, be sure to set "0": Otherwise, data error will occur.
.
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Description on Command Pulse Ratio for Parameter Setup

Relation between Positional Resolution/Moving Speed and Command Pulse Ratio

Servo driver

Command pulse ratio Motor rpm: N [ r/min]

Pulse stringd

osition command Prad 1 4 ‘
P — o Pbx2 " | ¥ . %3)%3 Machine
[Move distance: P1[ P] O ] PraB g _/

Moving speed: F [ PPS] Reduction ratio: R

Number of encoder pulses: E [ P/r] O
* 10000 (= A/B phase 2500 [ P/r] x 4)

Ball Thread Drive Using Servo Motor (Example) * 131072 (=17 bit)

As an example of a machine, a ball thread driving system is described here.
When the lead of the ball thread is L [ mm] , the actual move distance of the ball thread (M [ mm] ) according to
the move distance command (P1 [ P] ) is expressed by Formula (1):
M= PLX (D/E) X (L/R) X L wuveiieiiiiiiiiieeeeieiiiiiee e (1)
Therefore, the positional resolution (move distance AM per command pulse) is expressed by Formula (2):
AM = (D/IE) X (L/R) X L i (2)
Through transformation of Formula (2), command pulse ratio D is calculated from Formula (3):
D=AMXEXR)/L e, (3)
The actual moving speed of the ball thread (V [ mm/s] ) according to the moving speed command (F) is
expressed by Formula (4), and the corresponding motor rpm (N) is calculated from Formula (5):

V=FX (D/E) X (L/R) X L 1trrreeieiiiiiiiiieee e 4)
N=FX (D/IE) X 60 e (5)

Through transformation of Formula (5), command pulse ratio D is calculated from Formula (6):
D=(NXE)/(FX60) e (6)

<Note>

1) Set the positional resolution (AM) at approx. 1/5 to 1/10 of the machine's positioning accuracy (A€), in
view of mechanical errors.

2) For Pr46 and Pr4B, set any value between 1 and 10000.

3) The command pulse ratio can be freely specified depending on the denominator and numerator settings.
However, if an extremely high or low pulse ratio is specified, the motor operation cannot be guaranteed.
The command pulse ratio should be specified in the range of 1/50 to 20.

4) 27 Decimal number

20 1

2! 2

22 4

28 8

24 16

25 32
26 64
27 128
28 256
2° 512
210 1024
21 2048
212 4096
213 8192
214 16384
215 32768
216 65536
217 131072
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[Appendix]

Number of encoder pulses: 2500 P/r0J
(E = 10000 P/r)

Positional resolution; AM=0.0005 mm[J

Pr4A
Command pulse ratio D= AMXEXR. D= Prabx 2™
L Pr4B
Lead of ball thread: L= 10 mm0O
Reduction ratio: R = 10 . Pr46 = 100000
Positional resolution: AM=0.005 mm_[] 0.005 x 10000 x 1 _ 5 10000 x 2701 Pr4A = 00
Number of encoder pulses: 2500 P/r[] 10 2000 Pr4B = 2000
(E = 10000 P/r)
Lead of ball thread: L=20mm[]
Reduction ratio: R = 100 Because D <1, [I'D=1"is the O

0.0005 x 10000 x 1
20

= 0.25 17-bit encoder [
should be used.

requirement for the [
minimum resolution.

When 17-bit encoder is [ 0.0005x2Yx1 _ 1x2Y _ 1x27x2% Erjiz_ 1125
used (E=2" P/r) 20 "~ 40000  27x 10000 e
Pr4B = 10000
. D
Motor rpm (r/min) N=F xE X 60
Lead of ball thread: L = 20 mmUO
Reduction ratio: R = 10 .
Positional resolution: AM=0.0005 mm[] 5000600.x 1x2 X 117 X 60 = 50 x 60 XLz = 750
Line driver pulse input: 500 kpps[] 10660 X 2
When 17-bit encoder is used
Pr4A
Command pulse ratio D= NxE = Praé x2p 77
F x 60 Pr4B
D= 2000 x 27 _ 2'x1000x 2" ~
500000 X 60 30000060. Pra6 = 10
Prd7 = 150
To set the motor speed at 0 - Ix2x2® _ 1x2% Pra8 = 3750
2000 r/min under the above O 23 x 3750 3750

conditions:

Move distance per command pulse (mm) O
(Positional resolution)

D 1
AM = E X R X L
215 11 1 20 20
3750 * 27 X 1 X29= 3750 X 22 X3750x4 - 0-00133mm
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Conformance to EC Directives and UL Standards

(EC Directives |

The EC Directives apply to all such electronic products as those having specific functions and directly sold
to general consumers in EU countries. These products are required to meet the EU unified standards and to
be furnished with CE Marking.

Our product, AC servo, has specific functions, but is not sold directly to general consumers, i.e. this product
is regarded as a component that constitutes a machine or equipment. Therefore, the product (AC servo) is
not required to be furnished with CE Marking.

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

(EMC Directives )

Our servo systems can meet EMC Directives and related standards. However, to meet these requirements,
the systems must be limited with respect to configuration and other aspects, e.g. the distance between the
servo driver and motor is restricted, and some special wiring conditions must be met. This means that in
some cases machines and equipment comprising our servo systems may not satisfy the requirements for
wiring and grounding conditions specified by the EMC Directives. Therefore, conformance to the EMC Di-
rectives (especially the requirements for emission noise and noise terminal voltage) should be examined
based on the final products that include our servo drivers and servo motors.

(Applicable Standards

Subject| Applicable standard O
Motor | IEC60034-1 IEC60034-500 Standards referenced by O
ad EN501780 Low-Voltage Directivell
ad IEC61800-3 EMC Requirements for Variable Speed Electric Power Driven Systems(] | [
O EN55011 Radio Disturbance Characteristics of Industrial, O ad
Motordl Scientific and Medical (ISM) Radio-Frequency Equipment(] d
IEC61000-4-2 Electrostatic Discharge Immunity Test[] Standards referenced by O
apdD IEC61000-4-3 Radio Frequency Electromagnetic Field Immunity Test[ EMC Directives
driver IEC61000-4-4 Electric High-Speed Transition Phenomenon - Burst Immunity Test(]
IEC61000-4-5 Lightning Surge Immunity TestO
IEC61000-4-6 High Frequency Conduction - Immunity Test(
IEC61000-4-11 Instantaneous Outage- Immunity Test

IEC: International Electrical Commission
EN Europaischen Normen
EMC: Electromagnetic Compatibility

Configuration of Peripheral Equipment

(Installation environment )

Use the servo driver in an environment corresponding to Pollution Degree 1 or 2 prescribed in IEC60664-1.
(Example: Install the servo driver in a control panel with IP54 protection structure.)
Control panel

Controller

Insulated™
interface powerl]

supply . CN X5
/AC servo [

Noise filter for] | driver <o fi
Power [J signal line ’s\IiOInS:I {:Irggrsfor ]
supply Ground-fault] :
|| Circuit O] | ciré?llijtnbr-egllier Noise filter ¥ AC servo
breaker L2 motor
(RCD) ® 3 u
d 4 :
W
Zero-phase O
reactor Licin & ®D
Surge O L2C(t)
absorber _|_—'@_
- CN X4
1

— Protective earth (PE)
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[Appendix]

(Power supply )

+10% +10%

100V system: Single-phase 100V _150 — 115V_15% 50/60Hz

0, 0,
200V system: Single-phase / Three-phase 200V illg(y/;’ - 240vi11500//;’ 50/60Hz
(Type A —TypeD) +10% +10%

200V system: Single-phase / Three-phase 200V_15% - 230V_15% 50/60Hz
(Type E — TypeG)

(1) Use the power supply in an environment corresponding to Overvoltage Category Il prescribed in IEC60664-1.
(2) For the interface, use a 12 to 24 VDC insulated power supply conforming to the CE Marking or EN
standard (EN60950).

[Circuit Breaker]

Be sure to connect a circuit breaker conforming to the IEC and UL standards (LISTED / @ mark applied)
between the power supply and the noise filter.

(Noise Filter |

To provide a noise filter for the power supply when several servo drivers are connected, consult the noise
filter manufacturer.

) Az4.0
H=15 Bl5
1=15 C=1.0 Circuit diagram
Mz1.5 [ D+1.5 9
} P |
] é @ L — @
: ) HRG o 1 ~LooJod T '
[Tel" r r
I o1t H —~®
<) —®— —-—{ LABEL | lj I .
| @ ' T o T ' @
T C L L L7
| /@ ...................... YT T T
6-J 2-gL
Optional PartNo.| A| B|C|D|E|[F |G M N O | Manufacturer's Product No. Manufacturer
DVOP1441 188|160(145|130(110| 95| 70 10| M4 | 175 3SUP-A10H-ER-4
DVOP1442 228(200(185(170(110| 95| 70 10 | M4 [17.5 3SUP-A30H-ER-4 Okaya Electric Industries Co., Ltd.
DVOP1443 272|240|220(200|140(110 | 70 15| M4 | 20 SSUP-A50H-ER-4

Ais-ﬂ Circuit diagram
2-gJ C+4.0 2-gK @ o < : @
| ‘\ D /7 ® o —? _ .
i oM o !
L 4 @ = [E1 L2 ' ®
L i PN e .
> @ et 1T ] j_. REAMoaAl [ 1 : ®
. - ’ EllESs: R
1 Cy L 1
oo 8 S O '
Optional PartNo.| A | B| C|[D|[E|F|G|H][I J K| L | Manufacturer's Product No. Manufacturer
DVOP3390 246|230|215|200(100| 85| 13| 18 (140(55x 7| 55| M4 3SUP-HL30-ER-6B ok Electric Industries Co.. Lid
DVOP3410 286|270 (255|240(120| 90| 13| 18 |150(5.5x 7| 5.5| M6 3SUP-HL50-ER-6B aya Electric Industres £0., )
(Surge Absorber |
Connect a surge absorber in the noise filter's primary side.
24.2+0.2 8-
000 O g
Circuit diagram o0o0 @ N [ ML-l015AWG1E
7 o
9 &
© @ ® o ””” / i
_ 1. nEE = - =
. ] ~ Optional Part No.[IManufacturer's Product No.[] Manufacturer(
e | e DVOP1450 R - A. V-781BXZ-4| Okaya Electric Industries Co., Ltd.

<NOTE>
To conduct a withstand voltage test for a machine or equipment, be sure to remove the surge absorber.
Otherwise, the surge absorber may be damaged.
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Conformance to EC Directives and UL Standards

(Noise filter for signal line |

Attach noise filter for signal line to every cable (power cable, motor cable, encoder cable, interface cable).
For frame-D, attach three noise filters to the power line.

39=1

341
Weight: 62.8 kg
=| =| i
EBTRK] ., | 3 Optional Part No.[Manufacturer's Product No.[[ Manufacturer]
E g B DVOP1460 | ZCAT3035-1330 TDK Corporation

(Grounding |

(1) To prevent an electric shock, be sure to connect the servo driver's protective earth terminal ( @Ewith
the control panel's protective earth terminal (PE).
(2) The servo driver provides two protective earth terminals. Do not connect these terminals together.

(Ground-fault circuit breaker )
Install a type B ground-fault circuit breaker (RCD) on the primary circuit.

(Zero-phase reactor )

Attach a zero-phase reactor to the secondary side of the noise filter.
For the Type A: 2 turns; for Type B, C, E, F and G: 7 turns
The Type D does not use any zero-phase reactor.

95+1.0

™|

25

[12.5|
]
7
O

|
i
an 3
o
© S_I_ : 8 <
= 31.4;1'0 . Optional Part No.[Manufacturer's Product No.[] Manufacturer(
110:1.0 12042 DVO0OP3400 RZR-6020N Okaya Electric Industries Co., Ltd.

Peripheral Devices Applicable to Drivers (EC Directives)

Please see page 26 — 29 "System Configuration and Wiring".
(Conform to UL Standards )

The noise filters conform to UL508C (File No. E164620) to satisfy the following conditions.

1) The servo driver should be used under Contamination Level 2 or 1 specified by IEC60664-1 (housing the
driver in an IP54 control box).

2) Install a circuit breaker or fuse between the power supply and noise filter. The circuit breaker or fuse
should be a UL listed ® marked) type. The current rating of the circuit breaker or fuse should be per the
table in page 30 "List of Drivers and Compatible Peripheral Equipment".
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Acceptable Loads on Output Axes [Appendix]

Radial load (P) Thrust load (A and B)
L
— A
=
L B
L/2
P
Unit: N (1 kgf = 9.8 N)
MotorD] Design Acceptable during operation
otor .
; Motor capacity . Thrust load . Thrust loadd
series Radial load — : = Radial load ot
! Adirection | B direction ! (A or B direction)
29.40
H 3OWD 1470 880 117.60 490 9
50w, 100w0O O O 68.60] 58.80
MSHAD =
200w, 400w0O 3920 147[] 1960 2450 980
O 750W0 6860 2940 3920 3920 1470
O 10o0wad 1470 880 117.60 68.60] 490
MAMAQO 200w, 400w0O 3920 1470 1960 2450 68.60
O 750W0 6860 2940 3920 3920 68.60
O 1kwaQd 68601 3920 4900 3920 1470
MSMAQO 1.5kW ~ 3.5kw0 4900 1960
S S 3.5 9800 58|§[| 68601 90 96
O 4kW ~ 5kwDO [ = 7840 3430
O 750wad 68601 3920 49%[] 3920 1470
O 1kW ~ 2kw0O 4900 1960
9800 5880 68601
MDMAD 2.5kW, 3KWIJ ~ a a O O
| | |
O 3.5kW, 4kwO 7840 3430
0 4.5kW, 5KWD] 1626D 78:'D 9835 0 0
MHMA 500W ~ 1.5kW0 9800 5880 6860 4900 19601
O 2kw ~ 5kw0O 16660 7840 9800 7840 3430
O 400w0O 20 1470
00 9800 583[] O 39
MFMAO 750W, 1.5kw0O = 4900 1960
O 2.5kW ~ 4.5kw0 18€2D 68601 68%[] 7840 2940
O 300W ~ 600W0O 4900
9800 5880 O 1960
0 900W[ = a . 6860 i
| | |
MGMA 1.2kw0O 7840 3430
2.0kwD 1626D i 9835 11760 490
3KW ~ 4.5kW 2058 980 1176 1470
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Optional Parts

Motor connectors and plugs

(MSMA 30W ~ 750W, MQMA 100W ~ 400W)|

* Plug specification

* MotorQd » 2500P/r incremental encoder * 17-bit absolute encoder O « Brake (option)d
AMP plug 172167-10 AMP plug 172168-10 AMP plug 172169-10 AMP plug 172165-10
Pin 170360-1 Pin 170359-1 Pin 170359-1 Pin 170360-1

—
_ _ _
s |[Ps |[nc]
FG |[Eov][E5v]

NC: No connection - leave the pin open

MSMA 1kW- 5.0kW, MDMA 750W- 5.0kW, MFMA 400W- 4.5kW, |OJ
MHMA 500W- 5.0kW, MGMA 300W- 4.5kW

* Encoder connector specificationd » Motor brake connector specification
(Common to MSMA, MDMA, MFMA, MHMA, MGMA)

Detector:
MS3102A
20-29P

Detector:
MS3102A
20-29P

Motor(w/brake; w/o brake) 0  Motor(w/brake; w/o brake) O

« 2500P/r incremental encoder [J 17-bit encoder O JLO4V-2E20-18PE-B(J AE) O JL04V-2E24-11PE-B(J AE) or equivalent
specification specification or equivalent J L04V-2E22-22PE-B(J AE) or equivalent
Pin No. | Description Pin No. | Description Pin No. Description Pin No. Description

A NC A NC G wi/Brake |(wo/Brake) NC A wi/Brake |(wo/Brake) NC
B NC B NC H wi/Brake |(wo/Brake) NC B wi/Brake |(wo/Brake) NC
A NC C NC
CD: Eg g Eg F U phase D U phase
[ V phase E V phase
E NC E NC B W phase F W phase
F NC F NC E E-GND G E-GND
G EOV G EOV D E-GND H E-GND
H E5V H E5V C NC I NC
J Frame GND J Frame GND
K PS K PS
L PS L PS Pin No. Description
M NC M NC A U phase
N NC N NC B V phase
P NC P NC = Y phase
R NC R NC
S NC S BTP-0 * Motor(w/o brake)O
T NC T BTN-O * J LO4V-2E20-4PE-B(J AE) or equivalent[
*Leave pins S and T unconnected 1 J LO4V-2E22-22PE-B(J AE) or equivalent
when the encoder is incremental.
» Connector pins and compatible models
'\"(‘;{/‘\)/33 MSMA MDMA MFMA MHMA MGMA
Brake 1.0-25 | 3.0-50|0.75-25| 30-50| 04-15|25-45 |05-15|20-50 |{03-09 |1.2-45
Yes 20-18P 24-11P 20-18P 24-11P 20-18P 24-11P 20-18P 24-11P 20-18P 24-11P
No 20- 4P 22-22P 20- 4P 22-22P 20-18P 24-11P 20-4P 22-22P 20-4P 22-22P
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Junction cables for MINAS-AIIl series

[Appendix]

Motor type Junction cable Part No. fig No.
O Encoder cab_le (17 bits, 7 wires)O MEECAO * * OLAAD] 1-10
a for absolute/incremental encoders] = =
MSMA 30 — 750W0 Encoder cable (2500 pulses, 5 wires), O . %
MAMA 100 — 750W0 incremental encoders] MFECAO OEACH %—1D
O Motor cable[] MFMCAO * * OEEBD 310
(*) Brake cabled MFMCBO * * OGETO 4-10
ad Encoder cable (17 bits, 7 wires)O
a for absolute/incremental encoders] o o
Encoder cable (2500 pulses, 5 wires), O MFECAQ * * OLSAD 1-20
%GMA so0owr incremental encoders] ' ' E E
O Motor cable[] MFMCDO * * 2ECBO 360
(*) Brake cable MEMCAOQO * * 2FCCO 4-20
ad Encoder cable (17 bits, 7 wires)O 0 0
MSMA 1.0 — 2.5kw0 for absolute/incremental encodersl] -
MDMA 750W — 2.5kwW0 Encoder cable (2500 pulses, 5 wires), O 'I\]/IFECAO OLSAD EZD
MHMA 500W — 1.5kw0 incremental encodersl] = =
MGMA 600 — 900W[ Motor cable[] MFMCDO * * 2ECTO 320
(*)O Brake cable MEMCAOQ * * 2FCTO 4-30
ad Encoder cable (17 bits, 7 wires)O 0 0
MSMA 3.0 — 5.0kwO for absolute/incremental encoderst . %
MDMA 3.0 — 5.0kwO Encoder cable (2500 pulses, 5 wires), O 'I\]/IFECAO OLSAD EZD
MHMA 2.0 — 5.0kwO incremental encoders(] = =
MGMA 1.2 — 4.5kw0O Motor cable MFMCAO * * 3ECTO 3-40
O Brake cabled MFEMCAOQ * * 3FCTO 4-40
ad Encoder cable (17 bits, 7 wires)O
d for absolute/incremental encodersC o .
Encoder cable (2500 pulses, 5 wires), O MFECAG * * OLSAD 1-20
W:MA aoowti incremental encoders(] ' ’ E E
O Motor cablel] MFMCAO * * 2ECBL] 350
(*)d Brake cable MFEMCAOQO * * 2FCCO 4-20
ad Encoder cable (17 bits, 7 wires)O
d for absolute/incremental encodersC o .
Encoder cable (2500 pulses, 5 wires), O MFECAG * * OLSAD 1-20
WFMA 750W — 1.5kwD incremental encoders ' ’ . D
O Motor cable[] MFMCAO * * 2ECTO 330
(*) Brake cable MFEMCAOQO * * 2FCTO 4-30
ad Encoder cable (17 bits, 7 wires)O
d for absolute/incremental encodersC o .
Encoder cable (2500 pulses, 5 wires), O MFECAQ ** OLSAD 1-200
MFMA 2.5 — 4.5kw0 . ' ! ad O
0 incremental encoders] = =
Motor cablel] MFMCDO * * 3ECT] 370
Brake cable MFEMCAQ * * 3FCT 4-40
0
(*) D type driver
Motor type Junction cable Part No. fig No.
g Encoder cab_le (17 bits, 7 wires)d MEECAO * * OLAAD 1-10
0 for absolute/incremental encoders] 5 5
MSMA 750W0 Encoder cable (2500 pulses, 5 wires), O . *
MAMA 750W0C incremental encoders] MFECAO OEACH E,_lD
0 Motor cablel] MFMCAO * * OEEBL] 310
0 Brake cablel] MFMCBO * * OGETO 4-10
O Encoder cable (17 bits, 7 wires)Od 0O 0
MSMA 1.0 — 1.5kwO for absolute/incremental encoderst . x
MDMA 750W — 1.5kw0 Encoder cable (2500 pulses, 5 wires), O 'I\]AFECAO OLSAD é—ZIZI
MHMA 500W — 1.5kwW0 incremental encodersd = o
MGMA 300 — 900WDJ Motor cablel] MFMCDO * * 2ECBL] 360
0 Brake cable] MFMCAO * * 2FCCO
O Encoder cable (17 bits, 7 wires)O
0 for absolute/incremental encoders] o
Encoder cable (2500 pulses, 5 wires), O MFECAG ** OLSAD
MFMA 400W — 1.5kW . ' ! a
incremental encodersd o
Motor cablel] MFMCAO * * 2ECB[]
Brake cable MFMCAOQ * * 2FCC
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Optional Parts
Encoderjunctioncable .

Encoder junction cable

fig 1-1 ( MFECAO* * OLAA

fig 1-2 ( MFECAQ * *

(16)
==

dl

@] | a4

I<4>

Tyco electronics AMP /

J apan AviationO

237.3

/

Electronics Industry, Ltd.

fig 2-1 (MFECAO* * OEAQ

ah
]

L
p ~
a3} e
i T |
\. Sumitomo 3M
OLSA
L
Ewil _ 5l 1
|' S
I J_H_éj: =i J

\ . Sumitomo 3M

B

4 (14)

o

Tyco electronics AMP /

fig 2-2 ( MFECAO* * OESA

J apan AviationO

Electronics Industry, Ltd.

()

237.3

I
|
o

\ Sumitomo 3M

/

()

I
I

\. Sumitomo 3M

L (m) Part No.
3 MFECAO030LAA
5 MFECAOO050LAA
10 MFECAO100LAA
20 MFECAO0200LAA
L (m) Part No.
3 MFECAO030LSA
5 MFECAO050LSA
10 MFECAOQ100LSA
20 MFECAO0200LSA
L (m) Part No.
3 MFECAOOQ30EAC
5 MFECAOOQ50EAC
10 MFECAO100EAC
20 MFECAO200EAC
L (m) Part No.
3 MFECAOOQ30ESA
5 MFECAOOQO50ESA
10 MFECAO100ESA
20 MFECAO200ESA




[Appendix]

Motor junction cable (Robotope, 600V . DP)
. Robotope is the trademark of Sumitomo Denso.
fig 3-1 ( MFMCAO * * OEEB
(50) L . (50)
L (m) Part No.
31 3 MFMCAOO30EEB
S P i B = 5 | MFMCAOO50EEB
g IWDI( @ T I 10 | MFMCAO0100EEB
@00 4® 20 | MFMCAO200EEB
Tyco electronics AMP
fig 3-2 (MFMCDO* * 2EC'ﬁ
L (50) |
& L (m) Part No.
~ _ gl (10 3 MFMCDO032ECT
5 [ :l:[]: N —L3 5 | MFMCDOO052ECT
] [0 10 | MFMCDO0102ECT
- . 20 | MFMCDO0202ECT
\J apan Aviation Electronics Industry, Ltd.
fig 3-3 (MFMCAO * * 2ECT
L (50) |
& L (m) Part No.
~ _ T (10 3 | MFMCAOQ032ECT
& [ :l:[]: N —L3 5 | MFMCAO052ECT
] [To 10 | MFMCAO0102ECT
\J apan Aviation Electronics Industry, Ltd. 20 MFMCAQ202ECT
fig 3-4 (MFMCAO* * 3ECT
L (50)
N L (m) Part No.
5 NG 3 | MFMCAO0033ECT
2 = = 10
g [ :l:[]: [/ — 75 5 | MFMCAOO053ECT
I 10 10 | MFMCAO0103ECT
\J apan Aviation Electronics Industry, Ltd. 20 MFMCAO203ECT
fig 3-5 (MFMCAO * * 2ECH
L (50)
& | L (m) Part No.
- = §1 3 MFMCAO032ECB
5 [ :l:[]: N % 5 | MFMCA0052ECB
I 10 | MFMCA0102ECB
\J apan Aviation Electronics Industry, Ltd. 20 MFMCAD202ECB
fig 3-6 (MFMCDO * * 2ECH
— L (50 L (m) Part No.
S | 3 MFMCDO032ECB
® [ 5 el )7 5 MFMCDO052ECB
E = 1 10 | MFMCDO0102ECB
20 | MFMCDO0202ECB
J apan Aviation Electronics Industry, Ltd.
fig.3-7 (MFMCDO * * 3ECT
L (50)
L (m) Part No.
§1 15 3 MFMDOO033ECT
5 [ :I:H:” ) —1L9 5 | MFMDOOS3ECT
° - ! [TO 10 MFMDO0103ECT
\ 20 MFMDO0203ECT

J apan Aviation Electronics Industry, Ltd.
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Optional Parts

Motor (with Brake) junction cables (Robotope , 600V * DP)

fig 4-1 (MFMCBO**0GET)  (Brake cable)

(40) | L . (50)

L (m) Part No.
R 3 | MFMCBO030GET
%1 5 | MFMCBOO50GET
=T a | = —1 10 10 | MFMCBO100GET

s|@ WMy
g @ I I ~—~—~——T1710 20 | MFMCBO0200GET
66 \Tyco electronics AMP
fig 4-2 ( MFMCAO * * 2FCC )
L (50)
o L (m) Part No.

237.3

g 3 | MFMcAo032FcC

[ Q:R | 5 | MFMCA0052FCC

o : & 10 | MFMCA0102FCC

i]ﬁdpjlsr][r?v;ﬁgon Electr0n|c7ﬁ 20 MFMCA0202FCT
) . 'S

fig 4-3 ( MFMCAO * * 2FCT )

L (m) Part No.
) (1O 3 MFMCAOOQ032FCT
(10
[ Q:R A 5 MFMCAOQ052FCT
3
Japan Aviation Electronics L \ 10 MEMCAOL02FCT
Industry, Ltd.

20 MFMCAQ202FCT
fig 4-4 ( MFMCAO * * 3FCT )

237.3

Q0

L (m) Part No.
3 MFMCAOQO033FCT
5 MFMCAOO53FCT
10 MFMCAO103FCT
20 MFMCAO203FCT

243.7

g

2
===
Japan Aviation Electronics ‘ \
Industry, Ltd.

+200
2000

o Mini DIN8P, MD connector,
D" subconnector 9P, [J eight clamp terminals

eight clamp terminals
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[Appendix]

Communication Cables (for RS485)

Part No. L [mm]
DVOP1970 200
DVOP1971 500
DVOP1972 1000

Mini DIN8P, MD connector, [
eight clamp terminals

Set up support software PANATERMe

1) Part No. DVOP3170(J apanese version), DVOP3180(English version)

2) Supply Media: 3.5 inch floppy disc (2 disks)

<Note>

For the operating environment and other details, see the Instructions for PANATERMe.

Connector Kits for Motor and Encoder

e Used for: MSMA 30W — 750W
MAMA 100W — 750W

1) Part No. DVOP2110

2) Components

|:With al7-bit absolute encoder]

Item Manufacturer' s Part No. Quantity Manufacturer Remarks
Connector 10120-3000VE 1 Sumitomo For CN X4
Connector cover 10320-52A0-008 1 3M (20pin)
Connector (9P) 172161-1 1 For encoder cable
Connector pin 170365-1 9 Tyco electronics (9 pins)
Connector (4P) 172159-1 1 AMP For motor cable
Connector pin 170366-1 4 (4 pins)
3) Recommended tool to Item Manufacturer' s Part No. Manufacturer
fix socket For encoder cable 755330-1 .
Tyco electronics AMP
(Prepare by customer) For motor cable 755331-1
e Used for: MSMA 30W - 750W |:With a 2500-pulse, ]
MAMA 100W — 750W 5-wire incremental encoder

1) Part No. DV3430
2) Components

Iltem Manufacturer' s Part No. Quantity Manufacturer Remarks
Connector 10120-3000VE 1 Sumitomo For CN X4
Connector cover 10320-52A0-008 1 3M (20pin)
Connector (6P) 172160-1 1 For encoder cable
Connector pin 170365-1 6 Tyco electronics (6 pins)
Connector (4P) 172159-1 1 AMP For motor cable
Connector pin 170366-1 4 (4 pins)
>
3) Recommended tool to Item Manufacturer' s Part No. Manufacturer s
fix socket For encoder cable 755330-1 Tyco electronics AMP %
(Prepare by customer) For motor cable 755331-1 X
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Optional Parts

* Used for:

MSMA 1.0kW — 2.5kW
MDMA 750W — 2.5kW
MHMA 500W — 1.5kW
MGMA 300W — 900W

[

with a 17-bit absolute/incremental encoder ]without brake

or 2500-pulse incremental encoder

1) Part No. DVOP0960
2) Components

MDMA 3.0kW — 5.0kW
MHMA 2.0kW — 5.0kW
MGMA 1.2kW — 4.5kW

[

with a 17-bit absolute/incremental encoder
or 2500-pulse incremental encoder

1) Part No. DVOP1510
2) Components

Item Manufacturer' s Part No. Quantity Manufacturer Remarks
Connector 10120-3000VE 1 Sumitomo For CN X4
Connector cover 10320-52A0-008 1 3M (20pin)
Straight plug MS3106B20-295 1 Japan Aviation For encoder cable
Cable clamp MS3057-12A 1 .
Straight pl MS3106B20-4S 1 Electronics
raight plug . Industry, Ltd. For motor cable
Cable clamp MS3057-12A 1
e Used for: MSMA 3.0kW — 5.0kW

]without brake

Item Manufacturer' s Part No. Quantity Manufacturer Remarks
Connector 10120-3000VE 1 Sumitomo For CN X4
Connector cover 10320-52A0-008 1 3M (20pin)
Straight plug MS3106B20-295 1 Japan Aviation For encoder cable
Cable clamp MS3057-12A 1 .
Straight pl MS3106B22-22S 1 Electronics
raight plug . Industry, Ltd. For motor cable

Cable clamp MS3057-12A 1

* Used for:

MSMA 1.0kW — 2.5kW
MDMA 750W — 2.5kW
MHMA 500W — 1.5kW
MGMA 300W — 900W

MFMA 0.4kW — 1.5kW

[
[

with a 17-bit absolute/incremental encoder
or 2500-pulse incremental encoder

}Without brake

with a 17-bit absolute/incremental encoder }[without brake

or 2500-pulse incremental encoder

1) Part No. DVOP0690
2) Components

with brake

Item Manufacturer' s Part No. Quantity Manufacturer Remarks
Connector 10120-3000VE 1 Sumitomo For CN X4
Connector cover 10320-52A0-008 1 3M (20pin)
Straight plug MS3106B20-295 1 Japan Aviation For encoder cable
Cable clamp MS3057-12A 1 .
Straight pl MS3106B20-18S 1 Electronics
raight plug . Industry, Ltd. For motor cable

Cable clamp MS3057-12A 1

]
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e Used for: MSMA 3.0kW — 5.0kwW
MDMA 3.0kW — 5.0kwW [with a 17-bit absolute/incremental encoder i|with brake
MHMA 2.0kW —5.0kW | or 2500-pulse incremental encoder
MGMA 1.2kW — 4.5kwW
MEMA 2 5KW — 4 5kW [wnh a 17-bit apsolute/mcremental encoder} w!thout brake
or 2500-pulse incremental encoder with brake
1) Part No. DVOP0970
2) Components
Iltem Manufacturer' s Part No. Quantity Manufacturer Remarks
Connector 10120-3000VE 1 Sumitomo For CN X4
Connector cover 10320-52A0-008 1 3M (20pin)
Straight plug MS3106B20-295 1 Japan Aviation For encoder cable
Cable clamp MS3057-12A 1 Electronics
Straight plug MS3106B24-115 1 Industry, Ltd For motor cable
Cable clamp MS3057-16A 1 T
<Notes>

1. For components such as a connector, connector cover, etc., you may use products of other manufacturers
equivalent to item numbers mentioned above.
2. Pin Arrangement of Connector CN X4 (20-pin)

2500P/R 17bits
______________ il e
l \ I \
I' o [eo pso 7o oo | I' Mo Qa0 [s0 7o [ieD |
I INc [N N s Ine \ I INc [N¢ N s |NC \
I I
120 [140 [160 |18 2000 \ 120 [140 |60 |18 200 \
/ NC [N NG |ps [FG / NC INC [NC |ps PG
| (Shield) \ | (Shield) \
| 10 o po [0 Jeo \ | 10 o so [0 Joo \
I ov [sv INC NG [NC \ / ov v [BTPo NC |NC \
/ 20 a0 o0 [s0 oo Vo 20 a0 Je0 [e0 JioD \
| ov ksv INC NG NC v ov  |ksv  [BTn-0 [N |NC \

Notes>

1. The tables above show the pins alignment, looking from where the plugs are soldered.
Also check pin No. imprinted on the connector body and be sure that there is no wrong wiring.

2. The pin 20 (FG) should be connected to the shield of the shielded wire. Pins marked with NC should be
left unconnected.

3. For cable connections, see page 36 "System Configuration and Wiring: CN X4 Connector (For Encoder)"
in Preparations.
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Optional Parts

1) Part No. DVOP0980

2) Components

Item Manufacturer' s Part No. Quantity Manufacturer Remarks
Connector 10150-3000VE 1 SUMITOMO For CN X5
Connector cover 10350-52A0-008 1 3M (50 pins)

3) Alignment of CN X5 (50 pins) (Looking from where the plug is soldered)

260

ZEROL]
SPD

280
DIV

3000
CL

320
Cc-0

MODE

340
S-0

RDY—

360

ALM—

3800
COl

400
N-—

TLC

420
IM

440

BATT+

460
NC

480

OB+

5000
FG

270
GAl

N

290

SRVO

-ON

CLR

330
INH

350
S-0

RDY+

370
ALM+

390
COIN+

410

COM-

430

SPM

450
BATT-

470
NC

490

OB-

10

30

50

70

90

110

130

150

170

190

210

230

250

NC

PULS1

SIGN1

COM+

CCWL

BRK-O

OFF+

GND

GND

GND

CZ

OA+

OZ+

GND

20
NC

4[]

PULS2

601
SIGN2

80
CWL

100

BRK-[J

120
ZSP

OFF-

140

e

160

CCWTL

180

CWTL

2000
NC

220
OA-

240

OzZ-

/ TRQR

<Notes>

1. Before making connections, check the Pin Numbers stamped on the plugs.

2. For the symbols that indicate the above signal names and the signal functions,see "CN X5 connector
wiring" for the specific control mode.

3. Pins marked with NC should be left unconnected.

Interface Cables

1) Part No. DVOP2190

2) Dimension Connector cover 10350-52A0-0080
(Sumitomo 3M) or equivalent
2000529 39 12.7,
50410 g - Q B
— ~
N a— 3
(i3]I
4 -
Connector cover 10150-3000VE 18
. (Sumitomo 3M) or equivalent
3) Wire table
Pin No. | Wire color | Pin No. | Wire color | Pin No. | Wire color | Pin No. | Wire color | Pin No. | Wire color | <NOtes>
Orange Orange Orange Orange Orange
1 |(Red 1) 11 | (Black 2) 21 | (Red 3) 31 | (Red 4) 41 | (Reds) For example, Orange (Red 1)
> Orange 2 Yellow 22 Orange 32 Orange 2 Orange for Pin No.1 means that the
(Blackl) 1 (Black 1) (Black3) (Black4) 4 (Black5) . . .
5 o 13 |Gy o3 |Cray a3 |G 43 |o® lead wire is colored in orange
(Red 1) (Red 2) (Red 3) (Red 4) (Red 5) with one dot mark in red.
Gray Gray > Gray 3 White White
4 (Black 1) 14 (Black 2) 4 (Black 3) 4 (Red 4) 44 (Red 5)
White White White White White
S |(Red 1) 15 | (Red 2) 25 (Red 3) 35 (Black4) 45 | (Blacks)
White Yellow White Yellow Yellow
6 (Black 1) 16 (Red 2) 26 (Black3) 36 (Red 4) 46 (Red 5)
Yellow Yellow (Black1) Yellow Yellow Yellow
7 (Red 1) 17 Pink (Black 2) 27 (Red 3) 37 (Black4) 47 (Black5)
Pink Pink Yellow Pink Pink
8 (Red 1) 18 (Red 2) 28 (Black3) 38 (Red 4) 48 (Red 5)
Pink White Pink Pink Pink
9 (Black 1) 19 (Black2) 29 (Red 3) 39 (Black 4) 49 (Black 5)
Orange Pink Gray Gray
10 (Red2) 20 - 30 (Black 3) 30 (Black 4) 50 (Black 5)
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Brackets for Mounting the Driver

DvOPO pan head

DriverQd Part No.| Screws Outer dimension
type ' Upper brackets lower brackets
———@/ 2-M3 Countersinking ———@/ 2-M3 Countersinking
M3 x 80 §5 5
Tvpe A | DVOPO pan headO 102 =02 [ ] .
P 3050 screwl] 7 >t Q52 He2
X 4 pcs. {7 & I ) . ?M_SI )
7% -21 ,f t :*: ’%'2 );‘ e :*:
L 1920.2 5
5 I 19*&%&2“3 Countersinking } l:%k_z-m Countersinking
M3 x 80 Sl @ S| @
7
he)

Type B 3000 screwl] < 5.2 '_'<—>(_7 |
x 4 pcs. . T_{g E 1]
ir% 2-M4 Countersinking %F
( ) WA N f 2M4 Col ing
Maxe6O| s @ @( Bk © _ @(
DVOPL| pan headl 20

WPEC | 3010 | screwd % B v
x4pcs. | %} H UHL A )

26 40 Y - -
! " [ —
waxen | @ N ooy |2 % | U
DVOPO| pan headO = == C [
Type D > -
3270 screwl] 10, o L i:_)l_: _ ] . : 1
+ . . @ B H n F : ; : T = "! 2-M4 Countersinking
L LE— e X = .:*: 5 I @ @/
76
13 50+0.2

225

Type EO| DVoPO| pan headd

Type F 2102 screw[]
X 4 pcs.

18 40+0.2

M4 x 6 0 /—U - LU_\
© ©

<Notes>[]
The driver in Type G can be installed on both front and rear by replacing ancillary L-shaped brackets.
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Optional Parts

External Regenerative Discharge Resistor

Part No. | Productt Model Internal thermal fusel] s DV8P3630' DVOP3631
""" | number |Specifications | Resistance| melting temperature =
DVOP3630[1 45M030 5090 iowno 130 +2°CO &[0
DVOP3631[1 45M030] 10020 iowad 130 +2°CO
DVOP1980[IRH150M[] 50Q0 | 90wWO Non[J als 300 >
DVOP1981[IRH150M[1 100Q0 oowa Non[J
DVOP1982[IRH220M[I 300 120wd Non[J —— 1 43 )
7 Female terminal
DVOP1983 | RH500M 20Q0 300w Non L 65 | 5556PBTLO /
Manufacturer: IWAKI MUSEN KENKYUSHO CO., LTD. OII | — (Or“5556PBT) e
— |
O Input Supply Voltage
Single-phasel]l _. DVO0P1980, DVOP1981, DV0OP1982
Type 100V Single-phase 200V/Three-phase 200V = |
| o0
Al DVOP3630L] DVOP3631 1 unitOd |’-‘~ X |‘|_
BO
DVOP19800] DVOP1980 1 unitQ] - c
cO 0 D980 0 98£ unit : —
DO O Arrange 2 DVOP 1982 in a line ]_f{ a
ED —! ord] 45/~ D
FO O place 1 DVOP 1983.0 Lead wires - 300mm
G 0 Arrange 2 — 3 DVOP 1982 in a line or(] AlBlCIDI|E
o lace 1 DVOP 1983. DVOP1980
p DVOP1981 | 212|180(202] 44 | 30
DVOP1982[230[200]220] 60 | 20
DVO0OP1983
250
:1 ! 234 )
=1 2. My
d g2 wres
"\2 945
. 218
<Caution> | .
. . o
Be careful not to touch the external regeneration resistance. g
It may be hot and scald you while using. Lead wires : 450mm

Take preventions against a fire and burn.
Do not mount the regenerative discharge resistor near an inflammable object, or
in a place where an operator may touch it by hand.

<Request>

When you use an external regeneration, you must install external safeguards such as atem-
perature fuse, etc.

Otherwise, as protection of regeneration resistance would be lost, causing abnormal heat genera-
tion and burnout.

Battery and Battery Holder for Absolute Encoder

[Battery (for driver types B to G)) 7

1) Part No. DVOP2990
2) Lithium battery, Toshiba Battery make
ER6V, 3.6V, 2000mAh

’L
<Notice> —I %
Type A: connect ER6V using battery pins lilin

on the interface connector. W/msulatlon paper

’i Lead wire: 50 mm

DVOP2990
00090001 = 0

145




Reactor

fig 1

fig 2

2-1

[Appendix]

© [0}
ol $)
o . 2 o, )
—As— 4-H FJ —Ag— FJ
(mounting dimension) (mounting dimension) (mounting dimension) (mounting dimension)
B G B G
Inductancel]Rated current
Part No. A B C D E F G H I (mH) *)
DVOP22000 | 650 12500 830| 1180 14500 7v00| 850 W7 x L1200 M4[] 6.810] 30
DVOP2210| 600 15000 1130 1370 12000 600| 750 W7 x L12[] M4[] 4.020] 50
fig 1 DVOP22200| 6000| 15000 1130 1370 13000 7v0O| 950 W7 x L12[] M4[] 20 80
DVOP2230| 6000 15000 1130 1370 14000 790| 950 W7 x L12[] M4[] 1.390 110
DVOP22400 | 6000| 15000 1130 1370 14500 840 1000, W7 xL120 M40 0.8480 160
DVOP2250 | 6000| 15000 1130 1370 16000 1000 11500 W7 xL120 M50 0.5570 250
DVOP22600| 5500 800] 680| 9000| 900 410| 550 g70 M40 6.810 30
fig 2 DVOP22700| 550 800] 680| 9000| 9000 410| 550 g70 M40 4.020 50
DVOP22800| 550| 800] 680| 9000 9500 460| 600 g70 M40 200 80
DVOP229 55 80 68 90 105 56 70 a7 M4 1.39 11
* Agency of Natural Resources and En- [yvioiorll voltageD | gareqr |RE2CtOTH Motorll  VoltageD | Rareqn |REGCTOT
ergy of Ministry of Internatlonql Trade Series | Specifications | Output Pr&%l.]ct_ Series | Specifications |  Output Prﬁ%ﬁ‘“
and Industry at the time, established a e, ko 1o iy ownlovopazrvemal O | soow, 12w &
higher harmonics suppression guide-
lines in Sept. 1994. MSMA[l  100vO | 200W-400WC]DVOP228[1 MSMA[] 0 oKW 0
1) Drivers rated 4 KW or below are MSMAII 0 30W-200W0 0 ||MDMA[D 0 LS DVOP222
subject to "Higher harmonics sup- [MAMAD O loow-200wd O ||MAMAD O . 0
pression guidelines for home elec- |[MHMA[ 0 500W0  [DVOP220[ MFMAL 0 1.5kw0 0
tric and general purpose appli- |[MFMAD o 400wd o |[MSMAL o 0 o
ances". MGMA[ISingle-phasel] ~ 300WO 0 ||MDMA[D 0 2.0kwO [DVOP223
2) Drivers rated more than 4 kW are [MSMA[  100vO | 400W-750WC] O MHMA[ O 0 0
subject to "Higher harmonics sup- |[MAMA[ O 400W-750WC] O MGMA[ 0 2.0kwD 0
pression guidelines for high voltage |[MDMA[ 0 750W0  |DVOP221[ MSMA[Three-phasel] 0 0
and special customers”. MFMA[] 0 750W0 0 ||[MDmMAp  200v 2.5kWD 0
e Ministry of Economy, Trade and Indus- MGMAD 0 600W0 0 MEMAI 0 0
try strongly. supports (_anforcement of svahb 0 30W_400WD 0 MSMAD 0 0
the harmonics preventing measure. Iy 100W-400w] O |[MDMA[ sown |PvoP2e
To meet the suppression level require- o ~vah 0 300w |ovor2zotMamab 0l 0
ments, connect a power-factor im- ot 20080 1 |vevah q 0
provement reactor (L) for drivers rated Three-phasel]
4 kW or below. As for drivers rated over |[MOMAY 200V S00WE J MSMA . .
4 kW, determine the harmonics level |[MCGMA 6ooWD . MDMA[ 3.5k 0
according to the guideline, and if nec- |MSMAL o o |[MFMAR g O
essary, design and install a suitable |[MAMAD 750W - |DVOP221) | MSMAL 0 U
suppression measure. MFMALI MDMA[I 4.0kw DVOP225
0 MFMA

<Reference>

[ Harmonics suppression technical guideline] , J EAG 9702-1995, J apan Electric Association

[ Harmonic current calculation procedure for general-purpose inverter at special customers] , J EM-TR201-1996, J ap

Electrical Manufacturers' Association

[ Servo driver (input current 20 A or lower) harmonic current suppression procedure guideline] , JEM-TR199, J apd

Electrical Manufacturers' Association

Xipuaddy
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Recommended Parts

Surge Absorber for Motor Brake

Motor Surge absorber for brake
MSMA 30W - 1.0kw0O O
MAMA 100W — 750W0 ¢ C-5A2 or Z15D1510
MHMA 2.0kW — 5.0kw0O Ishizuka.co.Ol
MGMA 600W — 2.0kWO O
MSMA 1.5kW - 5.0kw0O O

MDMA 750w0

MDMA 3.5kW — 5.0kw0

* C-5A3 or Z15D1510

Ishizuka.co.[]
MEMA 750W — 1.5kWDI . shizuka.co
MGMA 3.0kW — 4.5kWD -
MDMA 1.0kW — 3.0kW[J E
MFMA 400WD « TNRIG820K[]

MFEMA 2.5kW — 4.5kw0

MHMA 500W — 1.5kw0

MGMA 300W

NIPPON CHEMI_CON CO.

* The recommended parts are those specified for measurement of brake release time.

Peripheral EQuipment Manufacturers

1.2002.present

Manufacturer/agent Tel Equipment
d No-fuse breaker
Hatsushita Electric Works, Ltd.(J .
. 81-6-6908-113101 magnetic contact [
Automation Controls Company [
O surge absorber]

IWAKI MUSEN KENKYUSHO Co., Ltd.O

81-44-833-431101

Regenerative discharge resistor]

a
NIPPON CHEMI_CON CORPORATIONO

Kantou Areal81-3-5436-7608[]
Chubu Areal181-52-772-85510

O
O

d Kansai Area[B1-6-6338-23310 Surge absorber for Brakeld
a Kantou Areal81-3-3621-27030 a

Ishizuka Electronics Corporation(] Chubu Area [B1-52-777-50700 O

d Kansai Area B81-6-6391-64910] O

HITACHI Semiconductor and Devices Sales[] 81-6-6263-20310 Diode for Brake[

a Kantou Area 81-3-5201-72290] O

TDK Corporation[] Chubu Area [81-52-971-17120 Noise filter for signal line
a Kansai Area B1-6-6245-73330 a

ad East J apan [81-3-3424-81200 Surge absorber for Brake[d

Okaya Electric Industries Co., Ltd.O

West J apan 81-6-6392-17810

Noise filter(

a 0 ReactorJ
a Kantou Area 81-3-3780-27170 a

J apan Aviation Electronics Industry, Ltd.O Chubu Area [81-52-953-95200 O

a Kansai Area B1-6-6447-52590] a

a Kantou Area 81-3-5716-72900 O
Sumitomo 3MO Chubu Area [B81-52-322-965201 O

a Kansai Area B1-6-6447-39440 a

a Kantou Area 81-44-844-81110]1 EonnectorD
Tyco electronics AMPO Chubu Area [81-565-29-08900

ad Kansai Area [81-6-6533-82320]

Molex Incorporated 046-261-45000 O

ad Tokyo O 03-5627-20500 O

\SIAGO Company of J apan., Ltd.O gzg(k)iamlzgzzeggé;;gg E

ad Fukuoka 092-762-11410 O
SUMITOMO Denso 81-6-6229-1960 Cable
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Dimensions

284

MSMA Series 30W — 750W

(Keyed version)

LL LR
N
N LF 3
o
o
Y
/ ©
e
cn| -
S <
" T N AN S DU im
4
LW
— LK
T
% ppe— X
I
[ag

4-gL.Z

KWh9

OLc

LH

* Encoder specifications P 2500 P/r incremental encoder
S 17 bits absolute/incremental encoder
Model Output(W)] LL S B[ LF[IR]LAJic | tH | 1z | tw [ LK [KwKH] RH |weight(kg)
MSMA3AZP100O 300 6500 70 O 0 0 ] 0O 0 O 130 120 20 | 5.80( 0.270
MSMAS5AZP10 5000 730 0 300 60 250| 450 380 320 3.40 ] 0.340
MSMAO010P10O 1000( 1030 8D 0 0 0 0 0 0 0 1@ 12I35[ :@ G'GD 0.5600
2 | MSMAO0200P10 20000) 940 110 a 0 O 0 2000 | 180 40 | 8.50 1.000
5 [ MSMA04CIP1O 2000| 12350 140 °B | o | SPH| TR| SR | 3t 49T ,s0[2250 50 110[ 160
E MSMAQ082P1 75000] 142.50 1901| 700 80 350 900 | 800 530 60 E 220 60 | 15.500 3.20
o | MSMA3AZS10O 300 8201 70 0O 0 0 ] 0O 0 O 130 120 20 | 5.80( 0.330
o [ MSMA5AZS10O 5000 900 [} 300 60 250| 450 380 320 3.40 ] 0.400
> MSMAO0101S10 1000( 1200 8D 0 0 0 0 0 0 0 1@ 12I35[ :@ G'GD 0.6200
MSMAO0201S10 20000) 10900 110 a 0 O [} 2000 | 180 40 | 8.50 1.10
M MSMAO0401S10 40000 138.50] 140 5& 7D 3EP 7% 6& SﬁD 4'ED 2 0] 22,500 50 110 1.70
S MSMA082S1M 7500] 157.50 1901| 700 80 350 900 | 800 530 60 E 220 60 | 15.500 3.30
M MSMA3AZP10 300 9701 70 0O 0 O ] 0O 0 O 130 120 20 | 5.80( 0.470
A MSMAS5AZP10 5000 1050 [} 300 60 250| 450 380 320 3.40 [} 0.530
MSMAO010P10O 1000( 1350 % 0 0 0 0 0 0 0 1@ 12I35[ :@ G'GD 0.760
MSMAO0200P10 20000) 12701 110 a 0 O (m} 2000 | 180 40 | 8.50 1.40
i MSMA040P10 40000 156.50 140 5& 7D 3EP 7% 6& SﬁD 4'ED 2 0| 22,500 50 110 2.00
g MSMA082P1 7500] 177.50 1900 700 80 350 900 | 800 530 60 E 220 60 | 15.500 3.90
> MSMA3AZS10 300 1140 70 0O 0 O ] 0O 0 0O 130 120 20 | 5.80( 0.530
| MSMAS5AZS10 5000 1220 [} 300 60 250| 450 380 3200 3.40 [} 0.590
o
MSMAO010S10 1000 1520 % 0 0 0 0 0 0 0 1@ 12I35[ :@ G'GD 0.820
MSMAO0201S10 20000 142[01] 110 ] 0 O (m} 2000 | 180 40 | 8.50 1.50
MSMAO040S10 40000 171.50 140 5& 7D 3EP 7% 6& SﬁD 4'ED 2 0| 22,500 50 110 2.10
MSMA082S1[] 750 192.5 19 70 8 35 90 80 53 6 E 22 6 15.5 4.0




MSMA Series 1.0 —5.0kW

MSMAL1.0 — 2.5kwW0
4.0 — 5.0kW

aLc
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MSMAS3.0 — 3.5kW

LL LR aLc
-K. J.- LF| LE 1] 4-0L.7
T l‘ O
V] © >\ y
- =
=l 9]
-
S
- 1 |m — - 9145
-
ait Lz
/_
LW
LK
KWh9
T
~
T
x
(Keyed version)
» Encoder specifications P 2500 P/r incremental encoder
S 17 bits absolute/incremental encoder
Model oupuW) LL | S [ LB |LE |LF | LR| LA |LC LD |LG|LH ]| LZ | LW]| LK | KW| KH | RH |weight(kg)
MSMAL02P10] 1.00] 17500 O | 800] O | _70] 0O | 1oof 9o0] 1200 O | 980] 660 0| O O] O] O 450
MSMA152P 100 150] 1800 .0 O] o o| ol ol o] o] o[ ol o| o 0| .o 510
13 20 & | & | ]
MSMA202P 100 2.00] 2050 950/ 30| 100| 550| 1150 1000 1350 O | 2030 90| .0 6.50
MSMA252P10] 250 23000 0| 0| ol o] ol ol ol ol ol o] ol* | ol ol ol ol 7s0
MSMA302P 10 3.00] 2170 ol o[ o] o[ o 840 —h o GRENE 9.30
MSMA352P10] 3s0| 2370l %8F| o| o| o o | o |1994 180 “oT| WOWides® o | 40) 5| 5| BP 10.00
s [ MSMA402P10 400| 24000 D lwod o 1200 0] o] o| o| o o] o ol 2| so| 70| O] 12.90
5[ MSMA452P10 450| 2600] 240| 0| 60| O | 50| 1450 1300 1650 0O | 1180 oo | sso| sth| o | o | 200 15.10
2 [MSMA502P10 500 28000 0| o| o| ol ol ol ol ol ol ol ol ol ol ol ol o730
2 [MSMA102S10 1.00] 1750 0O | 800] O |_70] 0O | 1oof] 9o0] 1200 © | 980] 660 O O O] O] O 450
5 | MSMA1525100 150/ 1800 0 O] O 0| of o o o] o[ o] ol of, 0| o0 55 510
3 [ MSMA202S100 2.00| 2050 B | 950 30| 1om| ss50| 11500 10000 1350 O | 1030 9O 450 tH & | & | ™Y 650
MSMA2525100 250 23000 0| 0| ol o] ol ol ol ol ol ol ol* | ol ol ol ol 7s0
MSMA302510 3.00] 2170 ol o[ o] o[ o 840 h o GREGE 9.30
MSMA352510 3s0| 2370l %8P o| o| o o | o |1994 160 “oT| WOWides” o | 40) 5| 5| BP 10.00
MSMA402S10 400| 22000 O lwod o] 1200 0] o] o| ao| o o o| ol 2| so| 70| 0| 1290
vl [ Msmaas2s10 450| 2600] 240| 0| 60| O | 50| 1450 1300 1650 0O | 1180 oo| sso| sth| o | o | 200 15.40
s| [[MsmAs02510 500 28000 0| o| 0| ol ol ol ol ol ol ol ol ol ol ol ol ol[1ra0
M| [ MSMA102P10 1.00] 2000] O | 800] O |_70] 0O | 1oof] 9o0] 1200 © | 980] 660 0O 0O O] O] O 5410
A| [MSMA152P10 150 2050 0 O] O 0| of o ol o] o[ o] ol of, 0| o0/ 155]_6.50
MSMA202P10] 2.00] 2300 ' | es0| 30| 100| 550 1150] 1000] 1350 O | 1030 9O 450 tH & | & | ™Y 70
MSMA252P10] 250 25500 0| 0| ol o] ol ol ol ol ol ol ol* | ol ol ol ol seo
MSMA302P 100 3.00] 2420 ol o[ o] o[ o 840 —~h o GRENE 11.00
MSMA352P10] as0| 2620l %8P o| o| o o | o |1994 160 “o| WOWdesm o | 40) 5| 5| BP 1250
MSMA402P 10 400| 26500 O |wod O 120f 0] o] o| o| o o o| ol 2| so| 70| 0| 1480
2 [ MSMA452P10 450 2850| 240| 0| 60| O | 50| 1450 1300 1650 0O | 1180 oo | sso| sth| o | o | 200 iz.00
> | MSMA502P100 500/ 3050 0| o| 0| ol ol ol ol ol ol ol ol ol ol ol ol o[ 1920
g [MSMA102510 1.00] 2000] O | 800] O | _70] 0O | 1oof] 9o0] 1200 © | 980] 660 0O O O] O] O 510
5[ MSMA152510 150[ 20500 (o0 O 0" d) 0F 0T of o] o[ oo o - Gﬂm %D 15,5 —6:53
MSMA2025100 2.00] 2300 950/ 30| 100| 550| 1150 1000 1350 O | 2030 90| .0 7.90
MSMA2525100 250 25500 0| 0| o| o] ol ol ol ol ol ol ol* | ol ol ol ol seo
MSMA302510 3.00] 2420 ol o[ o] o[ o 840 ~h o GREE 11.00
MSMA352510) as0| 2620l %8P o| o| ol 0| o |1994 160 “o| WOWdesm o | 40) 5| 5| BP 1250
MSMA402S10 400 26500 D |wo| 0|12 0] o o| o| o o o ol 2| so| 70| 0| 1480
MSMA4525100 4.50] 2850] 240 6 650 14500 130 | 1650 0O | 1180 90| s50| 5| O | O | 200[ 17.00
MSMA502510] 50 | 305 | O 0l o ol ol ol ol ol ol ol ol ol192
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Dimensions
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MAMA Series 100W — 750W

LL LR
& LF
LE OLC
Q
N o
S 4017
/ ©
e
m| .
S e
SRR PR Y g AN S AN im
—
LW
— LK
KWh9
T
=
. |
1
T
x
(Keyed version)
» Encoder specifications P 2500 P/r incremental encoder
S 17 bits absolute/incremental encoder
Model ouputW] LL | S | LB | LE | LF | LR [ LA | LC | LH | Lz | LW [ LK [KW[KH] RH [Weight(kg)
MAMAO12P100 1000] 11050 80| 220] 20| 0O | 240 80| 420 340] 3.40] 140 12.50 30| 6.20] 0.650
s [MAMA022P100 20000 1110] 110] 0] 0] 70[ ..0 200] 180] 40| 8.50] 1.10
S MAMA042P10 4000 1390 140] °% | ao| o | 88| 7RO 6pH| 430 4380 ,s0[ 2250 50| 110[ 1.50
2 [[MAMA082P10 7500 1600] 190] 700| 0 | 80| 3s0] 900| sod| 530 50| 2P | 200] 60 15.50 3.30
S [MAMAO12S100 1000] 1270] 80| 220] 20 O | 240] 480] 420] 340] 3.40] 140 12.50_ 30 | 6.20] 0.710
3 [ MAMA022510 2000 1260] 110 0] 0] 70| .0 200] 1801 40| 8.500 1.20
M|3 [MAMA042510 a000| 1250 1a0] °F | a0 | o | 3B | B0} OB) 4R0| 48917 A1%p 50 50| 110 1.60
Al [ MAMA0825100 7500]_1750] 100 700] 0 | 80 | 350] 900 800] 530] 50 2P | 200] 60| 15.50 3.40
M| [ MAMAO12P10J 1000| 1380] 80 | 220] 20 0O | 240] 480 420] 340] 3.40] 140] 12.50 30| 6.20] 0.850
A|_ [ MAMAO22P10I 2000 1390] 110| 0| 0| 70| .0 200 180 40| 8.500 1.50
2 [MAMA042P10 4000 1670 140] °B | ao| o | 88| 7PO| 6pH| 430 4380 ,s0[ 2250 50| 110[ 1.90
5 [(MAMA082P10 7500 192.5(0 190] 700| 0 | 80| 350] 900| sod| 530 50| 2P | 200] 60 15.500 4.00
g [MAMA012S10 1000] 154.50_ 80 | 220] 20| 0O | 240 480 420] 340] 3.40] 140] 12.50 30 6.20] 0.910
& MAMA022S100 2000] 1540] 110] 0] 0 | 70[ .0 200] 180] 40| 8.50] 1.60
(9]
MAMA042510 aoon| 1s20] 140] O | so| o | 38| "BF) OB0) 4B0) 480 A1pp 50 50 110| 2.00
MAMA082S10] 750 | 207.5] 19 | 70 | 0| 8 | 35 | 90 | 80 | 53 | 5 P20 ] 6 |155] 41




MDMA Series 750W — 5.0kW

[Appendix]

MDMA 750W MDMA 1.0 — 5.0kW
LL LR - gLc
LC
.K, J,. LF| LE 4-pL.7
o —t i v
©
| = >\
H [9p]
R ~
e
-t —_ -1 11 m |
|
4
1
LW
LK
KwWh9
T
>4
T
"4
(Keyed version)
» Encoder specifications P 2500 P/r incremental encoder
S 17 bits absolute/incremental encoder
Model ouputW)] LL | S [ LB | LE | LF | LR | LA [ LC [ LD | LG | LH | LZ | LW | LK | KW | KH | RH |Weight(kg)
MDMAO082P 10 0.750 1470] 1o0] O | 30 O 0 | 1200 1620 O | 110wideSQ O | 420] 60| 60 ] 1550 4.80
MDMA102P10 1001500 O| O O| O o[ O] O O] O O] O 45n] O] O[] 0] 0| 680
MDMA152P 100 50| 1750| 220| 04 O | ool 37| O O| O] 0| o] 0| %40 0| 0| 180 850
MDMA202P10 200] 2000, o | M99 6o |5 | 14500 1300) 16500 0 | 180 90| - | 0| 0| 0| O 1060
MDMA252P 10 2.50| 2250 o| o o| o| o o| o o| sd| 70 12.80
MDMA302P10] 3.00] 2500 ZED o| ol o GED ol ol o 8éD 0| o g snl O D Z%D 14.60
MDMA352P 10 350 2220 O ol o 16.20
s | MDMA402P10 4.00] 2420 280 1385 320 1%5 S 16D5'] lSDOD 195"'] E 12D8'] 11DD 580 g ol O Zét' 18.80
S | MbMasoapt | sonl seen % |W43) [ | o 70 29r) 60| 233 0|13 a3s) [ | sep) 10 gy | 300 ZES
> | MDMA082S10 0.750| 1470] 190 30| O | O] 8 [1200 1620 0O | 11i00wide9T O | 420] 60| 60 1550 4.80
5 [ MDMA102510 100/ 1500 O| O O] O [ O] O] O] O] O] O 4nf 0] 0] 0] 0| 680
3 [ MDMA152S10 50| 1750| 220| 04 O | 0| 37| O O| o) 0| o] o|®F| 40 0| 0| 180[ 850
MDMA202S10 200] 2000, 0 | Y99 6o 5|5 | 14500 1300 16500 O | 180 90| - | O] 0| O] O] 1060
MDMA2525100 2.50] 2250 o| O o| o] O o| O o| sO| 70 12.80
MDMA302S10 3.00] 2500 Zét' 0| O g GED o| ol O 8‘55 o| O E g O] O 2001 4°60
MDMA352S510 350 2220 0 o| O
MDMA402S100] 4.00[ 2420] 28| 1300 320 1gﬂ - 1655'] 15D°D 1QD°D g 12D8E' 1155 5pH g 0| o
M M BMAGoosin | on| soe| 38 |u4eb 0| 5| 7en| 200 176 233 0 | sesriaasy O | sop) 10| s
M MDMA082P10 0.750| _1720[ 190 30| O | O] 8 [1200 1620 0O | 1ii0wide9 O | 420] 60| 60
A MDMA102P10 1.00] 1750/ O O] 0|y O] O] O] O] O] O 4o O] O] O
MDMA152P10 1500 2000] 220 ;o O | ;o) 27| O] O 0| o] o| o %40 0| O
MDMA202P100 200] 2250, o | ™99 6o 5|5 | 14500 1300 16500 O | 180 90| - | O] O] O
MDMA252P 10 250 2500 0| O| O| 5| gl Of O| O gp O O g O] 80] 70
MDMA302P10 3o0f 2750 “21 o O] ol el Ol ol o] ® Lol ol 5] g O O
MDMA352P100 350 2470 O o| O
< [ [MDMA402P10] 4.00]| 2670 2%2 1385 3201 1%@ g 165'] 1535 198'] E 12§D 11DD 5P g ol O
2 | MDMA452P100 4.50| 2300 1 0
5 [[MDMA502P10 s.o0] 2500 oo |M4°Y o | o | 7P 2090 1480 2330 O | 143011350 o | Spp) 1pf] 8O
S [MDMA082510 0.750 1720] 190] 0O | 30| O | O | 9 | 1200 1620 0O | 1ii0widedf] O | 420] 60| 60
~[[MDMA102510 100/ 1750 O| O O] O| | O] O] O] O] O] O 455/ O] O] O
MDMA152S510 150] 2000] 220| 00 O | gl 5| O] O] O o o] o| %] 40 0| O
MDMA202S10 200] 2250] o | MY 6o S| 5 | 1450 1300 16500 0 | w80 90| - | O] O] O
MDMA252510 250] 2500] ,,5| O ] 0 E O O 0| gap| C O E ol sd| 70
MDMA302S10 30| 2750l 1l o O] ol gl 0l 0l o]l ol ol 5] 0] O
MDMA352S510 3.50| 2470 O o| o
MDMA402510 2onl 2670 2;2 13Dom e 155 B 16D5III 15Dom 19§D 12D8III 11DD 5gu g ol o
MDMA452S5100 450 2300 :
MDMAE 35510 50 [ 250 | 357 |143| O| | 70 | 200|176 | 233 143 | 135 50 | 10 | 8

Xipuaddy




Dimensions

MHMA Series 500W — 5.0kW

LL LR gLc
o !
2 © N
- [9p]
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11
1
LW
LK
KWh9
I
X
T
o
(Keyed version)
» Encoder specifications P 2500 P/r incremental encoder
S 17 bits absolute/incremental encoder
Model Output(W)] LL S LB LE LF LR LA LC LD LG LH LZ LW LK | KW | KH | RH |Weight(kg)
MHMAOQ52P10 0.50( 1500 [} O [} ] [} ) [} ) [} [} ] [} ) [} [} O 5.30
MHMA102P10 1.00| 1750| 220/ 1100 60 1200 700 1450 13000 1650 0O 11800 90| 450 410| 80O 70 | 180 8.90
MHMA152P100 1.500] 2000 0 0 0 0 0 1] 0 0 O 0 0 0 0 0 0 0 10.00
MHMA202P10 2.00( 1900 [} O [} ] [} ) [} ) 840 [} ] [} ) [} [} O 16.00
2 | MHMA302P100 3.00 [ 2050 0O 18.201
S MHMA402P100 4.00] 2300] 3pF| 143 320) 1BH| 8pQ| 2900 1760 23300 1453D 1390 SpH| 5P| 160 8§ | 3PP 550h
g MHMAS502P100 5.00 [ 2550 ] ] 0 ] 0 0 ] 0 ] py ] 0 0 0 0 ] 26.70
o | MHMAO052S10 0.50( 1500 ] 0O 0 [} O ] O O O ] [} 0 ] ] ] 0O 5.30
E;% MHMA102S100 1.00| 1750] 220| 1100 60 1200 700| 1450 1300 1650 0 11800 90| 450 410| 80O 70| 180 8.90
o | MHMA152S10 1.50| 2000 0 0 0 ] 0 0 0 0 [} 0 ] 0 0 0 0 0 10.00
MHMA202S10 2.00( 1900 ] O 0 [} O a ] O 840 0 [} 0 O ] [} O 16.00
MHMA302S10 3.00 [ 2050 O 18.20
M MHMA402S10 4.00| 2300 SED 11‘h3] 3'5D 1EID 8%D 2%D 17£D Z%D [} 14DSD 13&E SEID SEID 18"] @ BEP 22.00
H MHMA502S100 5.00 [ 2550 0 0 0 0 0 ] 0 0 0 o 0 0 ] 0 0 0 26.70
M MHMAQ52P 100 0.50( 1750 O O [} ] [} ) [} [} O 5| ] [} ) 0 ) O 6.90
A MHMA102P10 1.00| 2000| 220/ 1100 60 120 700| 1450 1300 1650 [} 1180 90| 450/ 410| 80O 70 | 180 9.50
MHMA152P10 1.50] 2250 0 0 0 0 0 O 0 ] O 0 0 0 1] 0 0 0 11.60
MHMA202P 100 2.00 [ 2150 [} O [} ] [} ) [} [} 840 [} ] [} ) 0 ) O 19.50
MHMA302P10 3.00| 2300 [} 21.70
2 [MHMA402P10 4.00] 2550 3P| 143 320 1BH| 8pQ| 2q00) 1760 23300 14535 1390 SpH| 5P| 1p0) 8§ | 3PP 555h
g MHMAS502P 100 5.00 [ 2800 0 0 0 ] 0 0 0 0 0 P 0 0 0 0 0 0 30.20
o MHMAO052S10 0.50| 1750 ) O [} ] [} ) [} ) [} H O 0 ) [} ) O 6.90
2 LMHMA102S10 1.00] 2000] 2200 11000 60 | 120| 700| 1450 13000 16500 O | 1180 90| 450/ 410| 80 70| 180 9.50
MHMA152S100 1.50| 2250 0 0 0 ] 0 0 0 0 O 0 ] 0 0 0 0 0 11.60
MHMA202S10 2.00| 2150 ) 0 [} ] [} ) [} [} 840 [} ] 0 ) [} 0 O 19.50
MHMA3025100 3.001 2300 3500(114.3[0 3.20 180| 800| 2000 1760 2330 o 143 | 13.50) 550| 500| 100( 80O | 300 21.70
MHMA402S100 4.00| 2550 0 0 0 O 0 0 0 0 O 0 0 0 0 0 25.50
MHMAS502S1[] 5.0 280 25.5
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[Appendix]

MFMA Series 400W — 4.5kW

LL LR
MFMA 400W — 1.5kW MFMA 2.5 — 4.5kW
OLC OLC
LF LE
4-glL.Z
rﬁ% 4-0L7 Aoz
O
) y T |
— |
O] 2
| Pl g
N~
| I | g \’»V' _ﬁ | gLA
] 3 p<="9))
i it % aLp
I
g
4-M 12 tap for |
LW motor removal
LK
KwWh9
— T
>4
T j
"4
(Keyed version)
» Encoder specifications P 2500 P/r incremental encoder
S 17 bits  absolute/incremental encoder
Model ouputW)] LL | S [ LB | LE|LF | LR | LA |LC | LD | LG | LH | LZ | LW | LK | KW ] KH | RH |Weight(kg)
MFMAOQ42P10 0.40] 1200] 190] 1100 60 120 SE]D 1450 1300 1650 O | 1180 90 a5 420] 60| 601550 4.70
MFMA082P 10 0.750| 1250/ 220 O g o 410] 80| 7O | 180 8.60
MFMA152P10 150| 1450] 0 | HRP 3@H) 1BH 5 2990 1750 2330 Sﬁu W ol ol ol o| o] o] 1100
s | MFMA252P10 2.50] 1390 0| o| o|eOdf o] O] O O | 13.50 14.80
S [ MEMA352pP10 350 1470] 3P| 2000 40| 160| 0 | 23500 20001 26801 O | 1640 0 | pf| SPF| PP 89| 3PP isso
2 [ MFMA452P10 450] 1630 0| 0| ol olvogl ol ol ol ol ol o]l ol ol ol ol ol 1990
= | MEMA042S10 0.40] 1200[ 190] 1100 60| 120 SE]D 1450 1300 1650 O | 1180 90 a5 420] 60| 601550 4.70
3 | MEFMA082S10 0.750| 1250/ 220 O g o 410] 80| 7O | 180 8.60
& | MEMA152S5100 150| 1450] 0 | HeP 3@H) 1BH 5 2990 1750 2330 gD W ol ol o
MFMA252510 250 1390 o] o] olenl ol o| o] 8 [ 0135 .
vl [MEMA352510 350 1470 °PP| 2000 40| 160| 0O | 2350] 2200 2680 0O | 1640 0 | °PP| SPF
F MFMA452S10 450 1630 O | oO| O] olvol ol ol ol ol ol ol ol o
M MFMA042P10 0.40] 1450[ 190] 1100 60| 120 SE]D 1450 1300 1650 O | 1180 _ 90 a5 420
A MFMA082P 10 0.750|_1500] 220 O g o 410
MFMA152P10 150| 17o0] o | WHeP 3@H) 1D 5 2990 1750 2330 g0 W ol ol o
< [[MEMA252P10) 250 1660 , o] o] olenl ol o| o] 8 [ 0135 .
= [ MEMA352pP10 350 17a0] 9P| 20000 40| 160| O | 23500 22000 2680 0O | 164l o | °PE| SPF
2 [MEMA452P10 450 1040 o] o| o] olvol ol ol ol ol ol ol ol O
S [[MFMA042510 0.40] 1450] 190] 1100 60| 120 SE]D 1450 1300 1650 O | 1180 90 a5 420
=~ MFMA082S10 0.750|_1500] 220 O g o 410
0]
MFMA152S10 150| 17o0] o | HeP 3@H) 1D 5] 2990 1780 2330 g0 W ol ol o
MFMA252510 250 1660 o[ O| O O] 650 O O] O f 0| 1350 ss0| so0
MFMA352S100 350 1740] 27 200 | 4 | 16 O | 235 | 220 | 268 164 | O 727 7]
MFMA452S10] 45 | 104 70

>
S
S

@

S

=
X




Dimensions

MGMA Series 300W — 4.5kW
MGMA 300W — 3.0kW

LL LR
LF| LE 4-glLZ
- ,
Q 2 A
- ([92]
&I N~
e
___.._________________m I
|
B:=o
MGMA 4.5kW
LL LR OLC
eyebolt call 10
. LE
H g 4-gL7
- ~
g e
-t-—HH-—— - -— - {—-—-—5 [a]
[S) -
-
LW
LK
] KWh9
T
X
T
[n'd
B (Keyed version)
» Encoder specifications P 2500 P/r incremental encoder
S 17 bits absolute/incremental encoder
Model Output(W)] LL S} LB LE LF LR LA LC LD LG LH LZ LW LK | KW | KH RH |Weight(kg),
MGMAO032P10 0.30| 1250 ] [} ) O [} O [} ] [} ) O [} ] [} ] [} 5.10
MGMAQ062P100 0.60| 1500 220( 1100 60 1200| 700 1450 1300 1650 [} 1180 90| 450/ 410( 80O 70 180 6.80
MGMAOQ092P1[] 0.900| 1750 0 0 O 0 0 0 0 0 ] 0 0 0 0 0 0 0 8.50
MGMA122P10 1.20 [ 162.50] ] [} ) O [} O [} ] 840 ) [} [} ] [} ] [} 15.50
2| MGMA202P10 2.00 | 182.500 350 1800 800 O 5500 500/ 100 300) 17.50
5[ MGMA302P10 300 22250 0 | 1439 320 o) o) 2994 1¢80 2330 145’5 B30 5| o] ol | o 2500
g MGMA452P100 4.50 | 300.50 420 0 0 240 1130 ] 0 ] 0 py ] 9600 9001 1201 O 370] 34.00
o| MGMAO032S10 0.30] 1250 ] [} ) [} [} [} 0 ] 0 H [} [} ] 0 (] [} 5.10
§ MGMA062S1[] 0.600| 1500 220 11000 60| 120, 700 14500 13000 16500 O | 11800 90O | 450| 410| 8O 70 | 180 6.80
o | MGMA092S10 0.90| 1750 ] 0 0 0 0 0 0 O [} 0 0 0 ] 0 0 0 8.50
MGMA122S10 1.20| 162.50] ] [} ) [} 0 [} 0 ] 840 ) [} 0 ] 0 [} ] 15.50
MGMA202S1[ 2.00 [ 182.500 350 1801 800 O 5500 500| 100 3000] _17.50
M MGMA302S10 3.00 | 222.5[] ] 114E?D 3'5D 0 0 Z%D 17£D 2§:’|’,D [} 14D3D 13D5[ 0 ] 0 % 0 25.00
G MGMA452S100 4.500] 300.500 420 0 0 240| 1130 0 0 0 0 o 0 9601 900 120 0 370] 34.00
M MGMAOQ032P1[] 0.30| 1500 [m} 0 O ] O O ] [} O B O [} ] [} ] ] 6.70
A MGMAO062P10 0.60| 1750 220] 1100 60 1200| 700| 1450 1300 1650 [} 1180 90| 450 410 80 70 180 8.40
MGMAQ92P10 0.90| 2000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.00
MGMA122P1[] 1.200| 187.5[] [} ] ] ] O O ] [} 840 O O O [m} ] [} ] 19.00
MGMA202P10 2.00 [ 207.500 350 180| 800 [} 5500| 500| 100 300] 21.00
£ [ MGMA302P10 3o0| 270 o | M 329 | o) 2994 18H 2330 14D35 B0 "5 o | o 8| o[ 2ss0
z MGMA452P1[] 4,500 | 337.500 420 0 ] 240 1130, 0O 0 0 0 = 0 9601 900 120 ] 370] 39.50
> MGMAQ032S10 0.30] 1500 ] [} ) [} ) O [} ] [} H [} [} ] [} ] [} 6.70
2 LMGMA062S10 0.60| 1750 220 1100 60| 120, 700 14500 13000 1e500 O | 11800 90O | 450 410| 80O 70| 180| 8.40
MGMA092S1[ 0.900| 2000 O 0 O 0 0 O 0 O [} 0 0 0 ] 0 O ] 10.00
MGMA122S10 1.200| 187.50] ] [} ) [} ) [} [} ] 840 ) [} [} ] 0 ] [} 19.00
MGMA202S10 2.00 [ 207.50] 350 1800 800 ] 5500 500| 100 300] 21.00
MGMA302S1[ 3.00( 2710 O thm S'SD 0 0 ZODOD 17D6D ZSSD 143 13'55[ 0 ] 0 SDD 0 38.50
MGMA452S10] 4.5 337.5 42 0 0 24 113 96 90 12 37 39.5
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Dimensions

(Driver Type A} Approximate weight : 1.0 kg

21 40 170
I | ¥ ol Dot 9] o 2 Mounting bracketO
¢ - [ (optional: DVOP3050)
Nameplate
g8g g g5 & —
22 52
20 Mounting bracketl] Mounting bracket
(optional: DVOP3050) (standard)

Front panel mount type 0 Back panel mount typeld
(optional: front panel mount) (standard: back panel mount)

* When using mounting bracket for an optional D UUUUUUUUUUUUUUUUUUUUUUUUUU

art, see page 279 "Brackets for Mounting the = (00000000000000000000
pDriv’er" ineogptic?rzzl F?arts‘if. ortt o %@%;bmw}:\ﬂﬂl‘\ﬂlﬂp\_

(Driver Type B] Approximate weight : 1.1 kg

29 55 170
L o Ll 2 Mounting bracket(]
& e & | 94 (optional: DVOP3000)
Nameplate
Mounting bracketO Mounting bracket
(optional: DVOP3000) (standard)

Front panel mount type 0 Back panel mount typed
(optional: front panel mount) (standard: back panel mount)

0 B0B0EBEBRERHad e
* When using mounti"ng bracket for an optional (_ T}.HHBHHBHHBHHBHHBHHBHHBHHB
B o for Mounting the %@5 . £0000000000000000000000
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[Appendix]

(Driver Type C] Approximate weight : 1.4 kg

44 70 170
2 Y wl = ", o = Mounting bracketO
& & (optional: DVOP3010)
Nameplate
20 g ind brack )
Mounting bracket[ Mounting bracket
(optional: DVOP3010) (standard)
Front panel mount type [ Back panel mount typeld
(optional: front panel mount) (standard: back panel mount)

0 B3BBaeeRaananaHsEaaase

* When using mounti"ng bracket for an optional {\: © HHHHHHHHHHHHHHHHHHHHHHHH
part, see page 279 "Brackets for Mounting the ‘E UUUUUUUUUUUUUUUUUUUUUU

Driver" in "Optional Parts".

(Driver Type D] Approximate weight : 3.8 kg
TAir (outward)

74 . 100 170
1030 7 g 10 = L;f” o w “ Mounting bracket(]
2 (optional: DVOP3270)
5 5 [
Nameplate
g g 8 [ﬂ g8y =
& —
e :
0| =
I X I
l? - ) % 9 52| Mounting bracketD Mountingﬁslcket
. e . N 52 . - & .lAiI‘ (outward) (optional: DVOP3270) (standard)
LR U D
Front panel mount type O Back panel mount typeO f D HHHHHHHHHHHHHHHHHHHHHHHH
(optional: front panel mount) (standard: back panel mount) o ° UUUUUUUUUUUUUUUUUUUUUU %>
* When using mounting bracket for an optional é = = -CE
part, see page 279 "Brackets for Mounting the g‘
Driver" in "Optional Parts".

! Air flow
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Dimensions

(Driver Type E) Approximate weight : 4.2 kg

50 13
38
5.2 | 5.2

| N8 g 2
-
— %

(E4EEER)

80000 =3
h 0 =]
o
Q| o
| @
2 e
l 3
B >
Ul <l ol ol =
& S < & S
= s
. 2
& Z

)L

f
. 5.2 _L_g% 5.2’!
Terminal blockO 38

cover = L

Battery cover

* When using mounting bracket for an optional
part, see page 279 "Brackets for Mounting the
Driver" in "Optional Parts".

(Driver Type F) Approximate weight : 8 kg

100

50 13

5.2 | 5.2

|96‘ [T} )
d =

=00 ©

=

220
235
250

7.5
(pJyemdn) uonoauip puim ueH %

I RIGIE

[Ea

=

/]

5.2

Terminal blockT]
cover 50 13

Battery cover

205

2.3

223

-== /(standard)

= Mounting bracket O

Mounting bracketO
. (optional: DVOP2102)—_|

o

Nameplate

Mounting bracket OMounting bracketO

(standard) (optional: DVOP2102)

Il
1

| 00000000000000000000000000000000

00000000000000000000000000000000
0o000o0o0oo0o0000000000

“/® 000000000000000000000000

205

2.3

223

Mounting bracket O

2.3

(standard)

Mounting bracket(]
(optional: DVOP2102)
i B

]

Nameplate

'

d

Mounting bracket OMounting bracketO

(standard)

* When using mounting bracket for an optional
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(Driver Type G) Approximate weight : 18 kg
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Driver Block Diagram

| Internal Block Diagram of MINAS-AIII Driver

| (Types A, B, C, D)
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Internal Block Diagram of MINAS-AIIIl Driver | (Type G)
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Control block diagrams

Semi-closed control block diagram

» Control mode set-up: when Pr02 is [6]

0
Speed feed
foreword
Gain |Pri15
Filter |Pr16
Pulse ¢ ivisi i Positi +
string Input setting| | PVision gradual Smoothing Cosition + v +
PULS ﬁggg:‘e Pr40 *,ﬁ,‘"e,a‘o, Pr46 Selection | Pr 4C| st |Pr10 >
SIGN | inverse| Pr 41 ﬁ{,‘,‘"ie,mo, Pr47 Frequency | Pr ZBl 2nd | Pr 18
Mode | Pr42|| |39l Pras Fiter | Pr 2]
ﬁlljhmeralor Pr 49 _Ppsition .
x:;:‘e“r‘g;%rm Pr4A deviation monitor
Command Speed
Denominator | Pr 4B speed monitor detection filter,
1st Pri13
2nd | Pr1B
— Speed detection
Division
_ Feedback pulse oivision| Pr 44 ®
" OA/OB/OZ
inverse | Pr 45

Torque command
monitor

i Pri2
2nd ratio| Pr 19
20 mial| PT 1A
Inertia Pr20

ratio

monitor

Speed control| 4
1stratio | Pr 11 O

Actual speed |

Notch filter

1st

frequency Pr1D
1stwidth | Pr1E
2nd

frequency Pr28
2ndwidth | Pr29
2nd depth | Pr 2A\

Disturbance |

1st time
constant

2nd time
constant

Limit

Torque filter

Pri4

Pric

Pr5E

observer

Filter | Pr27| <

Encoder
receive

processing

PS/PS

signal

Hybrid control block diagram

» Control mode set-up: when Pr02 is [8]

* The positioning complete output is turned on as the output from the external scale deviation counter is
equal to or below the value set by Pr60.

>
Gain

Speed feed
foreword

Pri5

Pri6| position deviation

Position
control

monitor

Pri10

Torque command
monitor

Pris

[

Speed detection

Torque filter
Lt - Motor
constant | Pr 14

d ti |
Zonstame [Pric
Limit Pr5E

_;'_- + Speed control Notch filter
OO0 [Praa ¥
s
1st Pri12 frequency Pr 1D
1stwidth | Pr 1E
2nd ratio| Pr 19 ond
n
2nd Pr 1A frequency Pr28
1’;3[,“" or 20 2nd width | Pr 29
Speed 2nd depth | Pr 2A
detection filter
st (Pri3
2nd | PriB

[——2 _ Actual speed

Filter
Etl:ilrslg Input setting| ~ [Pvision gradual Smoothing + External scale| +
puLs T1oa pr 4ot [ Pras sckctin °°"e°“°”4 1s
SIGN | werse| Pr 41 mzemm Pra7 Numerator | Pr 7:
Numerator Pr75
Mode | Pr42|| |3¢ .|Pras Hybrid
ah correction | |penoninar| Pr 76
numerator Pr 49 Settlng
Numera speed| Pr 70
rogvican | PT 4A Command
Denoninar | Pr 4B Pr7i speed monitor
cycle | Pr 72
External scale
correction
= [Numerawor | Pr 74
uneaor o221\ |/
Denominator | Pr 76
P Full-closed
Division /- deviation monitor
Division | Pr 44 || \ @
Feedback —giecion Inverse| Pr 45
Output

R r——
OA/ OB/ OZ |sekcion ‘—L
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[Appendix]

Speed/external encoder control mode - Speed control block diagram

» Control mode set-up: when Pr02 is [9] (case 1)
» Gain changeover function is not available in this mode.
To use 1st gain [ Pri10] -[ Pr14] , set[ Pr30] to 1 and [ Pr36] to 0. Do not change these settings.

Command speed Torque command
monitor monitor

Analog
cosn‘:ﬁieadn d Input setting Command Accel./decel. limit + control Speed | 4 Notch filter Torque filter
SPR 16bitA/D Gain Pr50 selection | Acceleraion | Pr58 wstraio [ Pr1 [POP >
Pros A f15( PriD 1st time Pr14
Inverse | Pr51 Deceleration | Pr59 =t Pri2 requency ;ozsiant
nd time
Offset Pr52 S-shape | PrSA 2nd ratio| Pr19 tstwian | Pr1E constant pric
ond  [prim 2nd Pr28|| |umt |Pr5E
Inertia 2nd width | Pr29
Internal speed setting| ratio Pr20
1st Speed 2nd depth | Pr2A
speed | Pr53 detection filter
2oed | Prs4 st |Pri3
glfjdeed Pr55 ond |PriB Disturbance |
observer

Actual speed

monitor Filter pra7|*

4th
speed | Pr56

detection Speed

PS/PS

Division
Encoder signal

< Feedback pulse Division | Pr44 || receive

~ OA/OB/OZ ¢
OA/0OB/O. inverse| Pras processing

Speed/external encoder control mode - External encoder control block diagram

» Control mode set-up: when Pr02 is [9] (case 2)

» Gain changeover function is not available in this mode.
To use 2nd gain [ Pr18] -[ PriC] , set[ Pr30] to 1 and[ Pr31] to 1. Do not change these settings.
* The positioning complete output is turned on as the output from the external scale deviation counter is
equal to or below the value set by Pr60.

Speed feed
foreword

Gain |[Pri15
Filter |[Pr 16

Torque command
monitor

Input via external
scale unit

Etlrjilrsig Input setting| ~ |PVision gradual Smoothing + Position control Speed control Notch filter Torque filter
—————»{Gradual > 1st ’ i !
SIGN  |inverse| Pr 41 2nd Pr47 2nd st Iprq9 frequency ;t:;s(l::\el
idth | Pr1E : Pri1
Mode | Pr 42 3rd Pr48 2nd ratio| Pr 19 i:;WIl constant c
Pr28 Limit Pr 5E
Rimeraor| PT 49 External scale Full-closed 2nd [PriA frequency m
iati i 2ndwidth | Pr 29
e [ Br g Comection deviation monitor | neriaratol PT 20 naw
Speed 2nd depth | Pr 2A
Denominator | Pr 4B Numeratr | Pr 74 detection filter
ot | PY 75 s [Pris
Denominator | Pr 76 2nd |PriB
Command 1
speed monitor Actual speed

monitor

Position

+

deviation monitor
— Speed detection o
Division Encoder PS/PS
Division M M A signal

>
rocessing )
Feedback " Inverse| Pr 45 p o
pulse Output selection Fulclosed ®
| e — .

OA /OB /QZ Sekcton 4—| Division speed detection || a
Numerator | Pr 79 ¢ ‘ ‘ Exrtggigll\fgale < EXA / EXB / EXZ signal éternal e

besonivatr | PT 7A\ processing scale
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Control block diagrams

Speed/semi-closed control mode - Speed control block diagram

» Control mode set-up: when Pr02 is [10] (case 1)

Command speed Torque command
monitor monitor

Analog
cosrgsne:n d Input setting Command Accel./decel. limit + control Speed | 4 Notch filter Torque filter
16bitA/D Gain  |Prso selection |y, Pr58 1straio | Pri1 PO >
SPR [Pros —& = [PraD] [ [Pria
Inverse | Pr51 Deceleration | Pr59 o enial| PT12 frequency :ozs:ant
nd time
Offset Pr52 S-shape | Pr5A 2ndratio| Pr19 tstwan | PriE constant pric
m [orin 20 ey |PT28]| [umit  [PrsE
differential
- Inertia 2ndwidth |Pr29
Internal speed setting| ratio Pr20
1st Speed 2nd depth | Pr2A
speed | Pr53 detection filter
2nd.q |Prsa st [Pris
Ied |Prss ond  |PriB Disturbance
ath L_| observer
speed | Pro6 Actual speed
monitor Filter |Pr27|‘
Feedback oul Division PS/PS
Fecdvackpulse | [praz] Encoser | sional
OA/0OB/0OZ processing
Inverse | Pr45

Speed/semi-closed control mode - Semi-closed con

» Control mode set-up: when Pr02 is [10] (case 2)

Speed feed
foreword

Gain |Pri15
Filter |Pr 16

Torque command
monitor

;Lr'ilﬁg Input setting| | DVision gradual Smoothing | + Rosition Speed control| 4 Notch filter Torque filter
sanal [pp 40[—{1st  pr a6 Selection | PT 4C| 1st | Pr10 1stratio | Pr 11 |FO >
PULS |increase _4 _‘L 1st PriD 1st time Pr14
SIGN | inverse| Pr 41 2nd ol PT47 Frequency | Pr ZBl 2nd | Pr 18 1st Pri12 frequency constant
3 istwiath | Pr1E|| [2afme | PriC
Mode | Pr 42 Himerator| PT 48 Fiter | Pr 2C| 2nd ratio| Pr 19
ath | 2nd Feduency [Pr28]|  |tmit PrSE
numerator’ Pr 49 Position i Pr 1A 129
deviation monitor i 2nd width | Pr
e | PT4A netia [ py 20
) Command Speed 2nd depth | Pr 2A
Denomier | Pr 4B speed monitor detection filter
st [Pri3
2nd  |PriB Disturbance |
|l | observer [°
Actual speed <
monitor Filter |Pr 27|
— Speed detection
i
inverse | Pr 45 processing
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[Appendix]

Position control for high-stiffness equipment block diagram

* Control mode set-up: when Pr02 is [11]

0
Speed feed
foreword
Gan |Pri15 Torque command
monitor
fitr | PraF
+
Pulse finoutsetting] [ Smoothing | [PWvision gradual] | 4. Position control| + ¢ 4 Speed control | + Notch filter Torque filter
string l » increase p q
PULS "|oeesa| Pr 40|/ F2. [ Pr 4E| 1| Pr 46] @ > sstrato [ Pr 10 st [Pr 11 [ —— R —
SIGNJinerse Pr 41 | PT 47 e P 17 e PT 12 feauerey consan
A ' ) wstwidth | Pr1E[ |20dtme | priC
Mode | Pr 42 magifcaion Pr 4A 2nd ratio| Pr 18 2nd ratio | Pr 19
2nd Pr28| |umi Pr5E
Denominator | Pr 4B 2nd | prqF ond Pr 1A frequency
neria By o0 2nd width | Pr29
Speed 2nd depth | Pr 2A
Command Position deviation  |detection filter
speed monitor monitor 1w [Pri3
and | PriB Disturbance observer
Actual speed 1 °*" Pr26
monitor Filter Pr 27
Speed detection
Sision -
Feedback pulse 5 prad Encoder signal
P < ® receive
OA/0OB/0OZ i
Inverse | Pr 45 processing

Position control for low-stiffness equipment block diagram

» Control mode set-up: when Pr02 is [12]

0
Speedfeed
foreword
Gain |Pri15 Torque command
Fiter |Pr 16 monitor
+
ztl:,lzg Input setting| | Smoothing Division gradual Posifon control| 4+ 4+ Speed control | + Notch filter Torque filter
PULS Gl | pr 40| selection| Pr 4C|[P Pr46 1st |Pr10 1stratio | Pr 11 —>Q—> >
+4 PriD|| |istime [Pris
SIGN  |mese| Pra1|| [ER |Prag|| [we | Pr4A 2nd [Pr 18 | Pr12 Fequency Constant
idth | Pr 1E d ti Pric
Mode | Pr 42 Frequency| Pr 2B Denominator | Pr 4B 2nd ratio| Pr 19 :sldwu ‘2:3"5[,';1(?
frer [Prad) 20 orin Toduency |Pr28|| |umi Pr5E
Position deviation andvidth | Pr 29
monitor inertia | pr 20 i
Command speed Speed 2nd depth | Pr 2A
monitor detection filter,
1st Pri13
amd |PriB Axis torque observer|
L Gain Pr26
Actual speed
monit?)r Filter Pr27
Speed detection
Feedback pulse owision| PT 44 Eggggeer signal
< h
OA/0OB/0OZ merse | Pr 45 processing

>
°
o
@
>
=
X
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Control block diagrams

Speed control for low-stiffness equipment block diagram

* Control mode set-up: when Pr02 is 13

Command speed Torque command
monitor monitor

Agﬁ'{?\?ﬂgﬂz‘fd Filter Input setting Command | [Accel. decelimit| \ 4 Speed control | 4 Notch filter Torque filter
16bitA/D: FF.llR m Gain Pr50|—| selection |y Acceleration| Pr 58 [stratio | Pr 11 _’C)_> >
SPR e seeam | Pr 05 % |, [PriD]| |stime [Prig
Inverse | Pr51 D ion| Pr 59 ;ﬁ'te enta| PT 12 requency t
1swih | PriE|| | 20940e | Pric
Offset | Pr52 S-shape | Pr5A 2nd ratio| Pr 19 ond
ﬂd - PriA frgquency Pr28 Limit Pr5E
ifierential —
TSTATSpead neria [ pr 20 2nd width | Pr 29
15t setting Speed 2nd depth | Pr 2A
speed  |Pr53 detection filter
I |Prsa st |Pri3 _
w, [Prss ma |PriB Axis torque observer | .
ath L Gain Pr26
speed | PT56 Actual speed )
monitor Filter Pr27
— Speed detection
Division PS/PS
Feedback pulse Encoder signal
< OA/0OB/0OZ ovison [ Pr 44] ¢ receive
inverse | Pr 45 processing
Second full-closed control block diagram
» Control mode set-up: when Pr02 is 14
Speed feed
foreword
Gain |Pr15 Torque command
Full-closed ) monitor
deviation monitor Fiter | Pr16
pul . — +
stlrjirswg Input setting| | Smoothing | [Pvision gradual Posifon control| 4 ¢ 4 Speed control |+ Notch filter Torque filter
PULS 33‘2:@ Pr 40 |[™|selection| Pr 4C|[®{Numerator | Pr 46 1st | Pr10 _Lck 1stratio | Pr 11 _>CA>_’ 1t ™ Motor
Pr1D 1st ti Pri4
SIGN |nese[ Pra1]| |ER [prap|| [um= [praa ona | Pri8 w o erag] Tt "e““ed”;y —— ;325'{‘;3‘ — _
1st width i
Mode | Pr 42 Frequency| Pr 2B; penominator | Pr 4B 2nd ratio| Pr 19 zde| cgnsllg:ﬁ
n .
rer | pr 2C|| ond PriA frequency Pr28 Limit Pr5E
External scale ¥ andwigth [Pr29f —
correction jhemia | Pr20
Numerator | Pr 74 2nd depth | Pr 2A
Numerator ol
Pr75
magnification . .
Twist correction Speed
Denonineer | Pr 76 can [Pr78 detection filter State feedback Encoder
ain r .
Command speed ‘ st |Pri3 Fiter | Pr 7] -
monitor Fier |Pr7Cl | [Pris Gaint | Pr 7D
+ 3 Actual speed can2 [P 7E|
Position deviation monitor an r
monitor
Speed detection
—Ipiision| Pr 44 \ ( receiv_e a
verse | Pr 45 processing | PS / PS signal
External scale
- correction +
Feedback pulse [Output selection|q | vomaae [ Pr 74
OA / OB/ OZ |selection — H Nuesator >
magnifcation Pr7s Torsion amount
Division Denominator | Pr 76 EXA/EXB/EXZ
Numerator | PT 79 . Ethggilvsecale Slgnal
Denoninator | PT 7A processing
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Specification

s (Driver)

Main circuit O - +10%0]
power Single-phase 100 — 115V 5% 50/ 60 Hz
100V-
line Control circuit O inale-oh +10%0
power Single-phase 100 — 115V _15% 50/ 60 Hz
> O
o
S O , +10%0
® £ |Type A-D| Single/three-phase 200 —240V0 150 50 /60 Hz
g = 0 0
o) o=
o c O
5 i +10%0
o = |[Type E-GlI Three-phase 200 — 230VO 50/60 Hz
£ | 200v-O O -15%
line 0
= ) +10%0
oo |TypeA-D Single-phase 200 — 240VQ 50/ 60 Hz
5 % -15%
£a i
Q5
0o ) +10%0
‘5 |Type E-G Single-phase 200 — 240V0O 155 50 /60 Hz
- 0
O
Temperatured Operation temperature : 0-55°C  Storage temperature : —20 — 80 °C[

OperationOd | Humidity O

Operation/storage humidity 90 % RH or less (no condensation)d

conditions | Height above the sea

1 Height above the sea level : 1000 m or less[]

Vibration

5.88 m/s? or less, 10 — 60 Hz (Continuous operation at resonance point is not allowed)O]

Control method

IGBT PWM method, sinusoidal drived

Encoder feedback

17 Bit (resolution : 131072) absolute encoder / incremental encoderd
2500 P/ r (resolution : 10000) incremental encoderl]

Control mode

[ 10] speed /external encoder control [ 11] speed / semi-closed control(]

[ 14] *speed control for low-rigidity equipment [ 15] *second full-closed control(]
For a motor of which encoder specification is 17-Bit (131072 resolution). O
For a motor of 2500 p / r (resolution : 10000, 5 - serial), 11 modes only excluding item[

]
_§ External scale feedback Linear scale / encoder signal can be input for outputting 2-phase (A/B) square-wave to line driver.
5]
£ 10-input0
8;;_ Input [ 1] Servo-ON [ 2] Control mode select [ 3] Gain select [ 4] Alarm cleard
g Control O Other inputs depend on the control mode.
§ signal 6-output]
Output [ 1] Servo alarm [ 2] Servoready [ 3] External brake release signal [ 4] Zero-speed detection[
[ 5] Intorque control Other outputs depend on the control mode.
Input 3-input (16 bit A/ D 1 input, 10 bit A/ D 2 input)
2-output (for monitor)d
A_nalogue O [ 11 Speed monitor (Actual speed of the motor or command speed can be monitored. 0
signal Output Contents of the monitor and scale is selected by parameter.)O
[ 2] Torque monitor (torque command (approx. 3 V / rated torque), deviation counter, or fullk
closed deviation can bemonitored. Contents of the monitor and scale is selected by parameter.)
Inout 2-inputO
pu Both of the line driver | / F and open collector | / F are available by means of photocoupler input
Pulse signal 4-outputd
Output Encoder pulse (A / B / Z-phase) or external scale pulse (EXA / EXB / EXZ-phase) is output by(]
the line driver. For Z-phase or EXZ-phase pulse, an open collector output is also available.
Communicationl) RS232C 1:1 communication is available using a device having an RS232C interface as a host.
function RS485 1:n communication up to 15 axes is available using a device having an RS485 interface as a host.
Front panel [ 1] 5 keys (MODE, SET, UP, DOWN. SHIFT) [ 2] LED 6 figures
R i Type A : No internal regenerative resist (external only) O
egeneration Type B — G : internal regenerative resist (external is also available)
Dynamic brake Internal
Selectable from the following 15 mode using parameters : [ 1] position control(]
[ 2] speed control [ 3] torque control [ 4] position / speed control [ 5] position / torque control(]
[ 6] speed/torque control [ 7] semi-closed control [ 8] full-closed control [ 9] hybrid controlO)

[ 12] position control for high-rigidity equipment [ 13] *position control for low-rigidity equipnment

marked with (*) are available.
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Function

Control input

[ 5] CW drive prohibition [ 6] CCW drive prohibition [ 7] Deviation counter clear]
[ 8] Command pulse input prohibition [ 9] Command dividing gradual increase switching

Control output

[ 6] positioning completion

Ay |500 kpps (when line driver | / F is used)
5 Input pulse string mode | Differential input. Selectable with parameters. ([ 1] CCW /CW [ 2] A/ B-phase [ 3] Command / diredtion)
E Pulseld dC‘o.m.mand %UISFDD _ ]
S |input increace (elecironicrjApplicable setting range : (1 — 10000 x 2©~17) / (1 — 10000)
put gear ratio setting)
S Smoothing filter Primary delay filter is applicable to command input. R-type filter is selectable for [ 12] [
g 9 position control for high-rigidity equipment and [ 13] position control for low-rigidity equipment.
Q|94 orque fimit command input| Torque can be limited separately in CW / CCW direction (3 V / rated torque)
Command follow-up control] Applicable to [ 12] position control for high-rigidity equipment
Instantaneous speed observer[] Applicable to [ 12] position control for high-rigidity equipment
Vibration reducing control | Applicable to [ 13] position control for low-rigidity equipment(
Resonance ratio control Applicable to [ 13] position control for low-rigidity equipment
Control inout [ 5] CW drive prohibition [ 6] CCW drive prohibition [ 7] Internal command speed selection 100
P [ 8] Internal command speed selection 2 [ 9] Speed zero clamp
Control output [ 6] Rached speed
Analogue peed command[]Speed command can be input with analogue voltage  Scale setting and command polarity
S 9U€Hinput depend on the parameter. (Standard setting before shipment : 6 V / rated revolving speed)
§ input e i Dut Torque can be limited separately in CW / CCW direction. (3 V / rated torque)
o . N
< |Internal speed command  |Internal speed is selectable from 4 steps by control input
() T - n
) . 0 —10s/1000 r/ min acceleration / deceleration can be set separately. O
7 Soft start/down function S-acceleration/deceleration is also available.
Zero speed clamp Internal speed command can be clamped to zero by speed zero clamp input
Instantaneous speed observer | Applicable to [ 14] speed control for low-rigidity equipment
Resonance ratio controlll |Applicable to [ 14] speed control for low-rigidity equipment
Speed command FIR filter |Applicable to [ 14] speed control for low-rigidity equipment
5 |Control input [ 5] CW drive prohibition [ 6] CCW drive prohibition [ 7] speed zero clamp
£ |Control output [ 6] Reached speedl
; AnaloguelTTorque O +ﬁorque command can be input by analogue voltage. Scale setting and command polarityd
S |input command input  |depend on the parameter. (Standard setting before shipment : 3 V / rated torque )
= Speed limit function Speed limit value can be set using parameters
[ 5] Smoothing filter switching [ 6] Scale error input [ 7] Deviation counter clear
Control input [ 8] Command pulse input prohibition [ 9] Command division gradual increase switching 10
[ 10] Command division gradual increase switching 2
Control output [ 6] full-closed positioning completion
3 o panandy”  |500 kpps (when line driver | / F is used)
g Pulse [0 Input pulse string mode | Differential input Selectable with parameter. ([ 1] CCW /CW [ 2] A/B-phase [ 3] Command / directjon)
o |. Command pulse division
@ |Input |gradual increase (electronic|Applicable setting range : (1-10000 x 2°©-17)) / (1-10000)
% |gear ratio setting)
= Smoothing filter |Primary delay filter is applicable to command input
> —
a9 e ordue M out | Torque cab be limited separately in CW / CCW direction (3 V / rated torque).
External scale division [0 Ratio between the encoder pulse (denominator) and the external scale pulse (numerator) O
gradual increase setting range |can be set within the setting range : (1 — 10000 x 2©-17) / (1 — 10000)
Twist amount correction function | Applicable to [ 15] 2nd full-closed control(]
Status feedback function |Applicable to [ 15] 2nd full-closed control
Load inertia is determined at real time in the state of actual operation and gain corresponding]
1 to the rigidity is set automatically. Applicable to the follwing seven modes : [ 1] position control]
Real time [ 2] speed control [ 3] torque control [ 4] position / speed control [ 5] position / torque corjtroll]
Auto O [ 6] speed/torque control [ 7] semi-closedd control
tunin Load inertia is determined by driving the equipment with operation command within the
9 Normal mode driver and gain corresponding to the rigidity is set automatically. O
S Applicable to [ 1] position control or [ 7] semi-closed control
E Fit gain function Optimum gain setting is seached automatically by repeating reciprocating operation in O
8 It gain funct position control mode Applicable to [ 1] position control or [ 7] semi-closed control .

Unnecessary wiring mask function

The following control input signal can be masked : [ 1] drive prohibition input O
[ 2] torque limitinput [ 3] command pulse prohibition input [ 4] speed zero clamp input

Division function of encoder feedback pulse

1P /r~ 16384 P /r (at the maximum encoder pulse)d

Protection [Hardware error

Overload, undervoltage, overspeed, overload, overheat, over current, encoder error, etc. [

>
S
S

@

S

=
X

function |Software error

Large positional deviation, command pulse division, EEPROM error, etc.[]

Alarm data trace back function

Tracable up to 14 alarm data reversely including present alarm data.
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Motor characteristics

» Motor characteristics depend on whether the oil seal and/or brake is used or not used.[]
» Continuous torque vs ambient temperature characteristics are measured with our standard aluminum L
flange (angle approx. twice the motor flange size) installed.

MSMA series (30 W — 100 W)U

Without oil seal

U

With oil seal

* MSMA3AZ***
Driver power supply: 100/200 VAC

-liomgfu *Continuous torque vs [
§ ambient temperature
03 1 & 100
Instantaneous( g
0.154 operating range € 504
(]
Continuous[] 3
operating range Z

[%] 0 10 20 30 40
Ambient temperature: ['C] 0
O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMA3AZ***
Driver power supply: 100/200 VAC

*Continuous torque vs [

Torquel ambient temperature
{ml EY Without brake
0.3 1 8100 +~=x With brake
Instantaneous(] 8 60 o=~
0.154 operating range £ 50/ =il
- ® 45 F-————————=—=——-= =~
Continuous[] 3
operating range =,

o v - v
[%] 0 10 20 30 40
Ambient temperature: ['C] 0
O

0 1000 2000 3000 40b0 5000
Speed: [ r/min]

e MSMASAZ***
Driver power supply: 100/200 VAC

*Continuous torque vs O
ambient temperature

Torquell
[ Nm] o With brake
05 { @ 100
=790
Instantaneous[] =]
0.254 operating range € 504
(]
3

=) . -
[%] o 10 20 30 40
Ambient temperature: ['C] O
O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMASAZ***
Driver power supply: 100/200 VAC

*Continuous torque vs 0

ambient temperature
Torquell .
[ Nm] - Without brake
3 .
05 | gloo With brake
Instantaneous( g8 70 ===
! =] S —— —— N
0.254 operating range 2 50
()
Continuousl] 3
operating range 5

% 0 10 20 30 40
Ambient temperature: ['C] O
O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMAQ11***

Driver power supply: 100 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs O
ambient temperature

TorqueO
[ Nm] o With brake
Q
10] @ 100
S 270
Instantaneous] N S
0.5{ operating range N -:éb 50
Continuous(] s
operating range 5

. } =} . .
0 1000 2000 3000 4000 5000 [ %] O 10 20 30 40
Ambient temperature: ['C] O
O

Speed: [ r/min]

* MSMAQ11***

Driver power supply: 100 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs 0
ambient temperature

Toruer Without brake
[ Nm] -
) With brake
1.04 100
Instantaneous] N R e e ==
0.54 operating range N ?D 504
Continuous[] 3
operating range g

% 0 10 20 30 40
Ambient temperature: ['C] O
O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMAQ12***
Driver power supply: 200 VAC

*Continuous torque vs O
ambient temperature

TorqueO
[ Nm] 2 With brake
] @ 100
1.0 3795
Instantaneous )
0.5{ operating range 2 501
(U]
Continuous(] 3
operating range 5

0 1000 2000 3000 4000 5000 [%] O 10 20 30 40

Speed: [ r/min]

Ambient temperature: ['C] O
O

* MSMAQ12***
Driver power supply: 200 VAC

*Continuous torque vs [
ambient temperature

Torquel Without brake
[ Nm] o
Q With brake
1.0 8100
= 75 =
Instantaneous(] S IOF——————q~~--—- ]
0.5{ operating range € 501
()
Continuous(] 3
operating range 5

0 1000 2000 3000 4000 5000 [%] 0 10 20 30 40

Speed: [ r/min]

Ambient temperature: ['C] O
O

* Information on this page is subject to change: for the latest design, consult us. * Rated torque ratio is 100% at 40°C without oil seal and brake.
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[Appendix]

MSMA series (200 W — 750 W)

Without oil seal

With oil seal

* MSMAQ21***

Driver power supply: 100 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [0
ambient temperature

Torquel

[ Nm] -
2

2.0 @100

. 290
Instantaneous g

1.0{ operating range 2 501
o
Continuous(] s
operatlng range =

0 1000 2000 3000 4000 5000 [ %] o 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
O

* MSMAQ21***

Driver power supply: 100 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [
ambient temperature

T[owr#]em - Without brake
Z -
201 g 100 With brake
- ~ 80 ==
Instantaneous] § Op-—--—mmq-—- =
1.04 operating range € 504
(]
Continuousl] o
operatlng range 5

% 0 10 20 30 40
Ambient temperature: ['C] [
O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMAQ22***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [0

* MSMAQ22***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [
ambient temperature

Torquel ambient temperature Torquel ;
[ Nm] o [ Nm] - Without brake
2 ) i
20] g 204 g 100 With brake
N =9 N = 80 ==
Instantaneous[] N e Instantaneous(] AN S 70 pF---——=q-—-———- =
1.0{ operating range N 2 501 1.0{ operating range £
o [
Continuous[] s Continuous[] M
operatlng range = operating range =2
0 1000 2000 3000 4000 5000 [ %] o 10 20 30 40 0 1000 2000 3000 4000 5000 [%] O 10 20 30 40
Speed: [ r/min] Ambient temperature: ['C] O Speed: [ r/min] Ambient temperature: ['C] O
O O
* MSMAQ41*** * MSMAQ41***
Driver power supply: 100 VACO Driver power supply: 100 VACO
(Dotted line: when the supply voltage drops by 10%) (Dotted line: when the supply voltage drops by 10%)
*Continuous torque vs O *Continuous torque vs O
Torquel ambient temperature TorqueO ambient temperature
[ Nm] - [ Nm] o
2 2
4.0 188 4.04 2 100
Instantaneous(] g Instantaneous( | g 75
2.04 operating range 2 501 2.0 operatingrange | ™\ 2 50/
) N @
Continuous[] S Continuous[] N\ S
operatlng range =2 . . operating range N =2 . .
0 1000 2000 3000 4000 5000 [ %] o 10 20 30 40 0 1000 2000 3000 4000 5000 [%] O 10 20 30 40
Speed: [ r/min] Ambient temperature: ['C] [0 Speed: [ r/min] Ambient temperature: ['C] O
O O

* MSMAQ42***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

Torquel ambient temperature

[ Nm] 2
=3

4.0 3108
Instantaneous() | g

2.0 operating range . 2 50
\ @
ContinuousD] AN 3
operating range =

0 1000 2000 3000 4000 5000 [ %] o 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
O

* MSMAQ42***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs 0

TorqueO ambient temperature

[ Nm] -
=3

4.0 @ 100

Instantaneous(] g8 75

2.04 operating range € 501
@
Continuous 3
operatlng range =

% 0 10 20 30 40
Ambient temperature: ['C] O
O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMAQ82***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [J

Torquel ambient temperature

[ Nm] o
=%

8.0 ; 8100
Instantaneousd |\ g

4.0{ operating range AN 2 504
N, @
Continuousl] h 5
operating range =

0 1000 2000 3000 4000 5000 [ %] 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
0

* MSMAQ82***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

Torqued ambient temperature
[ Nm]
b
=3
8.04 . e 100
Instantaneous | ™\ 5]
4.04 operating range € 504
N o
Continuous] 3
operating range =

% o 10 20 30 40
Ambient temperature: ['C] O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* Information on this page is subject to change: for the latest design, consult us.
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Motor characteristics

MSMA series (1 kW -5 kW)U

With o@seal

* MSMA102***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs O

Torquel ambient temperature
[ Nm] P
L
104 €100
Instantaneous(] g
5] operating range € 50
@
Continuousl s
operating range 5
0 1000 2000 3000 4000 5000 [%] O 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O

* MSMA152***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs O
ambient temperature

Torquel Without brake
[ Nm] 2 With brake
154 . 3100 2
Instantaneous | | g 8
7.5 operating range . 2 504
3 5
Continuous(] N 3
operating range S =
y T Qss0000 T y
0 1000 2000 3000 4000 5000 L% 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
O

* MSMA202***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs O
ambient temperature

Torquel
[ qu] - Without brake
D With brake
20 @100
=785 ~F
Instantaneous] g 70 =
104 operating range € 50
@
ContinuousO S
operating range s
0 1000 2000 3000 4000 5000 [%] 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] [
n]

* MSMA252%**

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

Torquel ambient temperature
[ Nm] - Without brake
o 23?& L %1 00 With brake
Instantaneous[] 8 70 =
104 operating range Ss50{ T
Continuous g
operating range =.

0 1000 2000 3000 4000 5000
Speed: [ r/min]

=) . -
[ %] 0 10 20 30 40
Ambient temperature: ['C] O
O

* MSMA302***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [
ambient temperature

.Iioll"iqr#]em - Without brake
o ; With brake
30/ i 8100 <
Instantaneous | "\ g 85
154 operating range . € 50/
N [0
Continuous[] N 2
operating range X, =

=) . .
[ %]o 10 20 30 40
Ambient temperature: ['C] O
O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMA352***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs 0

Torquel ambient temperature
[ Nm] Without brake
§ With brake
304 2100
(=} ~
= 90
Instantaneous] S 85
15{ operating range 2 504
o
Continuous(] 3
operating range =]

=) . -
[ %] 0 10 20 30 40
Ambient temperature: ['C] O
]

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMA402***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs O
ambient temperature

TorqueOd .
[ Nm] - Without brake
& -
40 %100 With brake
N =90 =
Instantaneous |s S 85
204 operating range € 50/
@
Continuous 3
operating range =3
0 1000 2000 3000 4000 5000 [%] o 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
O

* MSMA452%**

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs 0
ambient temperature

Torquel
[ Nm] o Without brake
Q
50 | g]_oo S With brake
N = 85 t~<2
Instantaneous [~ 8 70 [------------- N RS
254 oOperating range £ 504
@
Continuous 3
operating range <.

= . -
%] 0 10 20 30 40
Ambient temperature: ['C] O
O

0 1000 2000 3000 4000 5000
Speed: [ r/min]

* MSMAS502***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)
*Continuous torque vs [
ambient temperature

Torquell
[ Nm]

504

[5N
o
o

Instantaneous(] [~
25, operating range .

a
o

el anbloy paley
~
<]

Continuousl] ~
operating range

0 1000 2000 3000 4000 5000
Speed: [ r/min]

=) . -
%] 0 10 20 30 40
Ambient temperature: ['C] O
O

* Information on this page is subject to change: for the latest design, consult us.
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[Appendix]

MAMA series (100 W — 750 W)

Without bll seal

* MAMAQ12***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs 0

T O "
[0&%’]‘% - ambient temperature
Q
1.0 @ 100
(0.95) =
Instantaneous 8
0.54 operating range <€ 50/
0.19 : ®
Continuous operating range %.

40b0 (5000)
Speed: [ r/min]

%] 0 10 20 30 40
Ambient temperature: ['C] O
O

0 2000

* MAMAQ22***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

T O !
[0{4?1‘116 ambient temperature
2.0 §

. @ 100
(1.91) e
Instantaneous[] S
1.04 operating range £ 50/
(0-38) — _ e
Continuous operating range 2

=) . . . .
[%] O 10 20 30 40
Ambient temperature: ['C] Ol

O

4000(5000) 6000
Speed: [ r/min]

0 2000

* MAMAQ42***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

'Iiomﬁ]eD ambient temperature
4.0 §100
. (]
(3.82) =
Instantaneous] =}
2.0 operating range 2 50/

(.76 z
Continuous operating range %,

0 2000 4000(3000) 600 [%] 0 10 20 30 40

Ambient temperature: ['C] O
O

Speed: [ r/min]

* MAMAQO82***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

T O "
[o’qurg]e ambient temperature
8.0 g 100
5 o
(7.16) =
Instantaneous] =}
4.0 operating range € 504
(1.43) 2
Continuous operating range 2

o - - v T
[ %] O 10 20 30 40
Ambient temperature: ['C] Ol

O

4000 (5000) 6000
Speed: [ r/min]

0 2000

MDMA series (750 W — 2.0 kW)U

With diflseal

* MDMAQ82***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

T[Orfiqnle]em ambient temperature

P

104 N "g’lOO
Instantaneous] N 5
operating range AN a

1 \ = 501
Continuous[] 3
operating range =

0 1000 2000 3000 [% 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
0

* MDMA102***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [J

Torquel .
[ Nm] - ambient temperature
)
15 - £ 100
Instantaneousl] |, 5
101 operating range | | ™ 3
£ 50
5 —Confinuousl] > 3
operating range =
§ 122000 0 p y y y
0 1000 2000 3000 [% 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
0

* MDMA152%**

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

‘Iio;‘qr#]em ambient temperature
2
201 \ 3100
Instantaneous] =
operating range N 3
10{ PErAN A9 N £ 501
Continuousl] 3
operating range s
0 1000 2000 3000 [% 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] [
u|

* MDMA202***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

‘Iio’:c#]]]em ambient temperature
8
304 - o 100
Instantaneousl] N g
15 operating range .g 504
Continuousd | [~ 3
o operating range =
%] 0 10 20 30 40

[J 22000 [J
1000 2000 3000

Speed: [ r/min] Ambient temperature: ['C] [
nl

* Information on this page is subject to change: for the latest design, consult us.
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Motor characteristics

MDMA series (2.5 W -5 kW)U

With oitlseal

* MDMA252***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs O

Torquel |
[ Nm] » ambient temperature
40 & 00
4 @1
35.5) N =
Instantaneoust] =]
20 operating range € 504
o
Continuous[] 3
operating range =

3000
Speed: [ r/min]

=) . - - v

2000 %] 0 10 20 30 40
Ambient temperature: ['C] [

O

0 1000

* MDMA302***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

-EO,;%JF o ambient temperature
2
501 I 100
Instantaneous(] g
25 operating range £ 50
@
Continuousl 3
operating range z i i .
0 1000 2000 3000 [%] O 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
u]

* MDMA352***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs [

EOL%J]ED ambient temperature  WVithout brake
g With brake
50 £100 -
2790 2
InstantaneousL(] S 85
25 | operating range 2 504
@
Continuous[] s
operating range =3
0 1000 2000 3000 [%] 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
5]

« MDMA402***
Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel *Continuous torque vs [

[ Nm] ambient temperature  Without brake
(56.4) z With brake
501 - & 100 —
InstantaneousL] 3z gg e
operating range 3
25{0Peratng rang £ 504
Continuous] 3
operating range £
0 1000 2000 3000 [% 0 10 20 30 40

Ambient temperature: ['C] O
O

Speed: [ r/min]

* MDMA452***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

* MDMAS502***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

‘I'[om;:]eﬂ *Continuous torque vs 0
ambient temperature ~ Without brake
byl
& -
604 - gloo _ With brake
Instantaneous™, 3 gg =
operating range | ™\ 3
30 FPErAINGTANGE | AN £ 501
Continuous N 3
operating range s
0 1000 2000 3000 [%] 0 10 20 30 40
Speed: [ r/min]

Ambient temperature: ['C] O
u]

Torquel *Continuous torque vs [
[ Nm] ambient temperature  Without brake
§ 100 With brake
70+ S g =
InstantaneousC]*, 3 38 =
operating range | ™ 3
a5 |OPerating range | N £ 50,
Continuous[] 3 3
operating range g
0 1000 2000 3000 [% 0 10 20 30 40

Speed: [ r/min]

Ambient temperature: ['C] O
0

MFMA series (400 W — 2.5 kW)U

With oilseal

* MFMAQ4 2%+

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

TorqueO
[ Nm]

51 N
Instantaneous]
operating range N\

2.54 \
Continuous[] N
operating range
0 1000 2000 3000

Speed: [ r/min]

*Continuous torque vs [J

- ambient temperature

Q

100

g

€ 504

1]

3

o . - - -
[%] O 10 20 30 40

Ambient temperature: ['C] O
O

* MFMAQ82***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torqueld
[ Nm]

104 N
Instantaneous(] ",
operating range |

Continuous] AN
operating range
0 1000 2000 3000

Speed: [ r/min]

*Continuous torque vs [
ambient temperature

=
o
o

al
o

yes anbio} pajey

o - - v T
%] 0 10 20 30 40
Ambient temperature: [°C] O
O

* MFMA152A***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel
[ Nm]

20 N
Instantaneous(] .
operating range |

104 N
Continuous] AN
operating range
0 1000 2000 3000
Speed: [ r/min]

*Continuous torque vs O
ambient temperature

=
o
o

yes anbio) payey
o
<

o T v - -
%] 0 10 20 30 40
Ambient temperature: ['C] O
0

* MEMA252A***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel
[ Nm]

N
InstantaneousC]*,
operating range |

Continuous[] Y
operating range

0 1000 2000

3000
Speed: [ r/min]

*Continuous torque vs O
ambient temperature

=
o
o

1es anbioy pajey
a
o

=} - v v y
%] 0 10 20 30 40
Ambient temperature: ['C] O
O

* Information on this page is subject to change: for the latest design, consult us.
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[Appendix]

MFMA series (3.5 kW — 4.5 kW)U

With oiflseal

* MFMA352***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel *Continuous torque vs [J
[ Nm] o ambient temperature
Q0
501 8 100
Instantaneous . g
25 { operating range | .} 2 504
. @
Continuous(] > 2
operating range X s
0 1000 2000 3000 [%] 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
Im

* MFMA452***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquell *Continuous torque vs [
[ Nm] B ambient temperature
Q0
501 8100
Instantaneous(] 5
operating range 3
251 S 501
Continuous] =
operating range 2

=} - v v -
%] 0 10 20 30 40
Ambient temperature: ['C] O
im

0 1000 2000 3000
Speed: [ r/min]

MHMA series (500 W — 5 kW)U

With oiflseal

* MHMAQS2***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel
[ Nm] *Continuous torque vs [
- ambient temperature
501 3100
| Instantaneous] Q
operating range . g
25 £ 501
Continuous(] =
operating range 2
. ] 5 . - - -
0 1000 2000 3000 [% 0O 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
u]

* MHMA102***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquell *Continuous torque vs [J
[ Nm] 2 ambient temperature
15 N 8100
104 Instantaneousl} N g8
operating range ;N g
5 A @ 501
Continuousl] || 3
operating range | =3
(2200) [ %] T v v
0 1000 2000 3000 0 10 20 30 40

Speed: [ r/min] Ambient temperature: [“’C] O
O

* MHMA152***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

*Continuous torque vs 0

Torquel "
[ Nm] - ambient temperature
o
20 - T 100
Instantaneoust]| N\, 3
operating range i =
1o operating rang £ 50,
ContinuousL] 3
operating range =
0 1000 2000 3000 [ %] O 10 20 30 40

Ambient temperature: ['C] O
O

Speed: [ r/min]

* MHMA202***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Continuous |
operating range

200
0 1000 200(0 %000
Speed: [ r/min]

Torquell *Continuous torque vs 0
[ Nm] § ambient temperature
301 . 8100
Instantaneous] T g
15| operating range -‘% 50
8

=] T T T T
%] 0 10 20 30 40

Ambient temperature: ['C] O

O

* MHMA302***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel *Continuous torque vs [
[ Nm] o ambient temperature
o
504 g 100
Instantaneousr] g
25 operating range < 504
Continuous 3
operating range .

o T T T T
%] 0 10 20 30 40
Ambient temperature: ['C] O
O

0 1000 2000 3000
Speed: [ r/min]

* MHMA402***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel
[ Nm] *Continuous torque vs [
o ambient temperature
I
50 D 3100
Instantaneous(]* g 85
operating range 3
254 | S 50
Continuous[] =
operating range %_
0 1000 2000 3000 [%l 0 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
O

* MHMAS02***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torqued

[ Nm] *Continuous torque vs O
- ambient temperature
Q
704 . 3 100
Instantaneous] g 8
operating range | ™\ 3
35 oPeratngrang £ 504
Continuous N 3
operating range s
0 1000 2000 3000 [%] o 10 20 30 40

Speed: [ r/min] Ambient temperature: ['C] O
0

* Information on this page is subject to change: for the latest design, consult us.
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Motor characteristics

MGMA series (300 W — 4.5 kW)

With dil seal

* MGMAOQ32***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel *Continuous torque vs O

[ Nm] ambient temperature
o
N 2
5.01 Instantaneous g 100
operating range 5
251 i € 504
Continuous] @
operating range 3
5 . . r
0 1000 2000 [%] O 10 20 30 40

Speed: [ r/min]

Ambient temperature: ['C] 0
[}

* MGMAOG2***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)

Torquel] *Continuous torque vs [
[ Nm] ambient temperature
8
154 o 100
104 Instantaneous g
i e}
operating range € 501
@
51 Continuous| 3
operating range =

o T T
%] 0 10 20 30 40
Ambient temperature: ['C] O
O

0 1000 2000
Speed: [ r/min]

* MGMAQ92***

Driver power supply: 200 VACO
(Dotted line: when the supply voltage drops by 10%)
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* Information on this page is subject to change: for the latest design, consult us.
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TEL (03)3538-2961
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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 manufacture
or the dealer of the machine or equipment.

(Cautions for Proper Use |

* 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 Install a safety equipments or apparatus in your application, when a serious accident or loss of property is
expected due to the failure of this product.

» Consult us if the application of this product is under such special conditions and environments as nuclear
energy control, aerospace, transportation, medical equipment, various safety equipments or equipments which
require a lesser air contamination.

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

« If the motor shaft is not electrically grounded, it may cause an electrolytic corrosion to the bearing, depending
on the condition of the machine and its mounting environment, and may result in the bearing noise. Checking
and verification by customer is required.

« Failure of this product depending on its content, may generate smoke of about one cigarette. Take this into
consideration when the application of the machine is clean room related.

* Please be careful when using in an environment with high concentrations of sulphur or sulphuric gases, as
sulphuration can lead to disconnection from the chip resistor or a poor contact connection.

* Take care to avoid inputting a supply voltage which significantly exceeds the rated range to the power supply
of this product. Failure to heed this caution may result in damage to the internal parts, causing smoking and/or
a fire and other trouble.

(Technical information)

Electric data of this product (Instruction Manual, CAD data) can be downloaded from the following web site.
http://industrial.panasonic.com/ww/i_e/25000/motor_fa_e/motor_fa_e.html

MEMO (Fill in the blanks for reference in case of inquiry or repair.)

EJ)?;E;;E Model No. mL]pc
P M[_IMA
Dealer
Tel: ( ) -

Motor Company

Matsushita Electric Industrial Co., Ltd.

7-1-1 Morofuku, Daito, Osaka, 574-0044, Japan

Tel : (81)-72-871-1212
IMC41
© 2004 Matsushita Electric Industrial Co., Ltd. All Rights Reserved. S0904-3066
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