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Introduction

Introduction

Thank you for choosing the OMNUC G Series. This User's Manual describes installation/wiring
methods and parameter setting procedures required for the operation of the OMNUC G Series as
well as troubleshooting and inspection methods.

Intended Readers

This manual is intended for the following personnel.
Those with knowledge of electrical systems (a qualified electrical engineer or the equivalent) as
follows:

* Personnel in charge of introducing FA equipment
* Personnel in charge of designing FA systems
* Personnel in charge of managing FA systems and facilities

NOTICE

This manual contains information necessary to ensure safe and proper use of the OMNUC G Series
and its peripheral devices. Please read this manual thoroughly and understand its contents before
using the products.

Please keep this manual handy for future reference.

Make sure this User's Manual is delivered to the actual end user of the products.
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Read and Understand This Manual

Please read and understand this manual before using the product. Please consult your OMRON
representative if you have any questions or comments.

Warranty and Limitations of Liability

WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship
for a period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING
NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL
DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR
STRICT LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on
which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
REGARDING THE PRODUCTS UNLESS OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.
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Application Considerations

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to
the combination of products in the customer's application or use of the products.

At the customer's request, OMRON will provide applicable third party certification documents identifying
ratings and limitations of use that apply to the products. This information by itself is not sufficient for a
complete determination of the suitability of the products in combination with the end product, machine,
system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not
intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the
uses listed may be suitable for the products:

» Qutdoor use, uses involving potential chemical contamination or electrical interference, or conditions
or uses not described in this manual.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

» Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable product, or any
consequence thereof.

Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other
reasons.

It is our practice to change model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be
changed without any notice. When in doubt, special model numbers may be assigned to fix or establish
key specifications for your application on your request. Please consult with your OMRON representative
at any time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.
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PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in determining suitability and
does not constitute a warranty. It may represent the result of OMRON's test conditions, and the users
must correlate it to actual application requirements. Actual performance is subject to the OMRON
Warranty and Limitations of Liability.

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.
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Precautions for Safe Use

B To ensure safe and proper use of the OMNUC G Series and its peripheral devices, read the “Precautions for
Safe Use” and the rest of the manual thoroughly to acquire sufficient knowledge of the devices, safety
information, and precautions before using the products.

m Make sure this User’'s Manual is delivered to the actual end users of the products.
B Please keep this manual close at hand for future reference.

Explanation of Signal Words

B The precautions indicated here provide important information for safety. Be sure to heed the information
provided with the precautions.
B The following signal words are used to indicate and classify precautions in this manual.

Indicates a potentially hazardous situation which, if not

A WARNING avoided, could result in death or serious injury.

Additionally, there may be severe property damage.

Indicates a potentially hazardous situation which, if not
. avoided, may result in minor or moderate injury, or property
z j 5 Caution damage.

Failure to heed the precautions classified as “Caution” may also lead to serious results. Always
heed these precautions.

Safety Precautions

B This manual may include illustrations of the product with protective covers or shields removed in order to show
the components of the product in detail. Make sure that these protective covers and shields are put in place as
specified before using the product.

m Consult your OMRON representative when using the product after a long period of storage.

/\ WARNING

Always connect the frame ground terminals of the Servo Drive and the Servomotor to 100 Q
or less.
Incorrect grounding may result in electric shock.

Do not touch the inside of the Servo Drive.
Doing so may result in electric shock.

When turning OFF the main circuit power supply, turn OFF the RUN Command Input (RUN)
at the same time. Residual voltage may cause the Servomotor to continue rotating and result
in injury or equipment damage even if the main circuit power supply is turned OFF externally,
e.g., with an emergency stop.

Do not remove the front cover, terminal covers, cables, or optional items while the power is
being supplied.
Doing so may result in electric shock.

did gl
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Installation, operation, maintenance, or inspection must be performed by authorized
personnel.
Not doing so may result in electric shock or injury.

Wiring or inspection must not be performed for at least 15 minutes after turning OFF the
power supply.
Doing so may result in electric shock.

Do not damage or pull on the cables, place heavy objects on them, or subject them to
excessive stress.
Doing so may result in electric shock, stopping product operation, or burning.

Do not touch the rotating parts of the Servomotor during operation.
Doing so may result in injury.

Do not modify the product.
Doing so may result in injury or damage to the product.

Provide a stopping mechanism on the machine to ensure safety.
*The holding brake is not designed as a stopping mechanism for safety purposes.
Not doing so may result in injury.

Provide an external emergency stopping mechanism that can stop operation and shut off the
power supply immediately.
Not doing so may result in injury.

Do not come close to the machine immediately after resetting momentary power interruption
to avoid an unexpected restart.

Doing so may result in injury.

Take appropriate measures to secure safety against an unexpected restart.

Confirm safety after an earthquake has occurred.
Failure to do so may result in electric shock, injury, or fire.

> PEPEEEEEE

Do not use external force to drive the Servomotor.
Doing so may result in fire.
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/\ WARNING

Do not place any flammable materials near the Servomotor, Servo Drive, or Regeneration
Resistor.
Doing so may result in fire.

Mount the Servomotor, Servo Drive, and Regeneration Resistor on metal or other non-
flammable materials.
Failure to do so may result in fire.

Do not frequently and repeatedly turn the main power supply ON and OFF.
Doing so may result in product failure.

> B>

/\ Caution

Use the Servomotors and Servo Drives in a specified combination.
Using them incorrectly may result in fire or damage to the products.

Do not store or install the product in the following places. Doing so may result in fire, electric
shock, or damage to the product.
¢ L ocations subject to direct sunlight.
e Locations subject to temperatures outside the specified range.
e Locations subject to humidity outside the specified range.
A e Locations subject to condensation as the result of severe changes in temperature.
e Locations subject to corrosive or flammable gases.
¢ Locations subject to dust (especially iron dust) or salts.

¢ Locations subject to exposure to water, oil, or chemicals.
o | ocations subject to shock or vibration.

while the power is being supplied or soon after the power is turned OFF.

Do not touch the Servo Drive radiator, Servo Drive regeneration resistor, or Servomotor
& Doing so may result in burn injuries.

B Storage and Transportation Precautions

/\ Caution

Do not hold the product by the cables or motor shaft while transporting it.
Doing so may result in injury or malfunction.

Doing so may result in injury or malfunction.

Use the motor eye-bolts only for transporting the Servomotor.
Using them for transporting the machinery may result in injury or malfunction.

2 Do not place any load exceeding the figure indicated on the product.
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B [nstallation and Wiring Precautions

/\ Caution

Do not step on or place a heavy object on the product.
Doing so may result in injury.

Do not cover the inlet or outlet ports and prevent any foreign objects from entering the
product.
Covering them or not preventing entry of foreign objects may result in fire.

Be sure to install the product in the correct direction.
Not doing so may result in malfunction.

Provide the specified clearances between the Servo Drive and the control panel or with other
devices.
Not doing so may result in fire or malfunction.

Do not subject Servomotor shaft or Servo Drive to strong impacts.
Doing so may result in malfunction.

Be sure to wire correctly and securely.
Not doing so may result in motor runaway, injury, or malfunction.

Be sure that all the mounting screws, terminal screws, and cable connector screws are
tightened properly.
Incorrect tightening torque may result in malfunction.

Use crimp terminals for wiring.
Do not connect bare stranded wires directly to the protective ground terminal.
Doing so may result in burning.

Always use the power supply voltage specified in the User's Manual.
An incorrect voltage may result in malfunction or burning.

Take appropriate measures to ensure that the specified power with the rated voltage and
frequency is supplied. Be particularly careful in places where the power supply is unstable.
An incorrect power supply may result in equipment damage.

Install external breakers and take other safety measures against short-circuiting in external
wiring.
Insufficient safety measures against short-circuiting may result in burning.

Take appropriate and sufficient shielding measures when installing systems in the following
locations. Failure to do so may result in damage to the product.

¢ Locations subject to static electricity or other forms of noise.

¢ Locations subject to strong electromagnetic fields and magnetic fields.

e Locations subject to possible exposure to radioactivity.

e Locations close to power supplies.

Connect an emergency stop cutoff relay in series with the brake control relay.
Failure to do so may result in injury or product failure.

>B B PP EEREP

Do not reverse the polarity of the battery when connecting it.
Reversing the polarity may damage the battery or cause it to explode.
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B Operation and Adjustment Precautions

/\ Caution

Confirm that no adverse effects will occur in the system before performing the test operation.
Not doing so may result in equipment damage.

Check the newly set parameters for proper operation before actually running them.
Not doing so may result in equipment damage.

Do not make any extreme adjustments or setting changes.
Doing so may result in unstable operation and injury.

Separate the Servomotor from the machine, check for proper operation, and then connect to
the machine.
Not doing so may cause injury.

When an alarm occurs, remove the cause, reset the alarm after confirming safety, and then
resume operation.
Not doing so may result in injury.

Do not use the built-in brake of the Servomotor for ordinary braking.
Doing so may result in malfunction.

Do not operate the Servomotor connected to a load that exceeds the applicable load
moment of inertia.
Doing so may result in malfunction.

>B>BPBEPEPP

B Maintenance and Inspection Precautions

/\ Caution

Resume operation only after transferring to the new Unit the contents of the data required
for operation.
Not doing so may result in equipment damage.

Do not attempt to disassemble or repair any of the products.
Any attempt to do so may result in electric shock or injury.

A >
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B Warning Label Position

Warning labels are located on the product as shown in the following illustration.
Be sure to follow the instructions given there.

Location of warning label

(R88D-GTO1H)

B Warning Label Contents

BT RBHABERATERRIE

%—Bﬁ BEREN-ORRI-ORTEERTIL
A jﬁ-l}b. TES R AR P R E TR
CPY n7Rihis, —EEEFRnT

Read the manual and follow the safety instructions before use.
DANG ER Never fail to connect Protective Earth(PE) terminal.

e BEOELS)
BEER gsiormsomusTHmss)

EEYE HEYIRT R 155 SRS AR
IR gy, BN SRS
Hazardous Do not touch terminals within 15 minutes after

Voltage disconnect the power. Risk of electric shock.

Eane PHEORNSY
R E-b LB R

ooz BRETEREECE, F
& REER Ty csse

High Do not touch heatsink when power is ON.
Temperature Risk of burn.

B Disposing of the Product

* Dispose of the batteries according to local ordinances and regulations. Wrap the batteries in tape
or other insulative material before disposing of them.
* Dispose of the product as industrial waste.

10



Items to Check When Unpacking

Iltems to Check When Unpacking

Check the following items after removing the product from the package.

* Has the correct product been delivered?
* Has the product been damaged in shipping?

B Accessories Provided with Product
Safety Precautions document x 1

* No connectors or mounting screws are provided. They have to be prepared by the user.
* Should you find any problems (missing parts, damage to the Servo Drive, etc.), please contact
your local sales representative or OMRON sales office.

B Understanding Servo Drive Model Numbers

The model number provides information such as the Servo Drive type, the applicable Servomotor
capacity, and the power supply voltage.

R88D-GTO1H

OMNUC G-Series
Servo Drive

Drive Type
T: Three-mode type

Applicable Servomotor Capacity
A5: 50 W
01: 100W
02: 200 W
04: 400 W
08: 750 W
10: 1 kW
15: 1.5 kW
20: 2 kW
30: 3 kW
50: 5 kW
75 7.5 kW

Power Supply Voltage
L: 100 VAC
H: 200 VAC

1
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B Understanding Servomotor Model Numbers

R88M-GP 10030H-BOS2

G-Series
Servomotor

Motor Type
Blank: Cylinder type
P: Flat type

Servomotor Capacity
050: 50 W
100: 100 W
200: 200 W
400: 400 W
750: 750 W
900: 900 W
1KO: 1 kW
1K5: 1.5 kW
2KO0: 2 kW
3K0: 3 kW
4KO0: 4 kW
4K5: 4.5 kW
5K0: 5 kW
6K0: 6 kW
7K5: 7.5 kW

Rated Rotation Speed
10: 1,000 r/min
15: 1,500 r/min
20: 2,000 r/min
30: 3,000 r/min

Applied Voltage
H: 200 VAC with incremental encoder specifications
L: 100 VAC with incremental encoder specifications
T: 200 VAC with absolute encoder specifications
S: 100 VAC with absolute encoder specifications

Option
Blank: Straight shaft
B:  With brake
O:  With oil seal
S2: With key and tap

12
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B Understanding Decelerator Model Numbers (Backlash = 3' Max.)

R88G-HPG14A05100PBJ

Decelerator for
G-Series Servomotors
Backlash = 3’ Max.

Flange Size Number
11B :[ 140
14A :[J60
20A :[190
32A :[1120
50A :[1170
65A :[1230

Gear Ratio
05 :1/5
09 :1/9 (only frame number 11A)

11 :1/11 (except frame number 65A)
12 :1/12 (only frame number 65A)
20 :1/20 (only frame number 65A)
21 :1/21 (except frame number 65A)
25 :1/25 (only frame number 65A)
33 :1/33

45 :1/45

Applicable Servomotor Capacity
050 : 50 W
100 :100 W
200 :200 W
400 :400 W
750 :750 W
900 :900 W
1KO :1 kW
1K5 :1.5 kW
2KO0 :2 kW
3KO0 :3 kW
4KO0 :4 kW
4K5 :4.5 kW
5K0 :5 kW
6KO0 :6 kW
7K5 :7.5 kW

Motor Type
Blank :3,000-r/min cylindrical Servomotors
P :flat Servomotors
S :2,000-r/min Servomotors
T :1,000-r/min Servomotors

Backlash
B :3max.

Option
Blank :Straight shaft
J :With key and tap

13



Items to Check When Unpacking

B Understanding Decelerator Model Numbers (Backlash = 15' Max.)

Decelerator for

R88G-VRSF09B100PCJ

G-Series Servomotors
Backlash = 15’ Max.

Gear Ratio
05 :1/5
09 :1/9
15 :1/15
25 :1/25

Flange Size Number

B :[52
Cc 178
D :[198

Applicable Servomotor Capacity
050 : 50 W
100 :100 W
200 :200 W
400 :400 W
750 750 W

Motor Type

Blank :3,000-r/min cylindrical Servomotors
P :flat Servomotors

Backlash
C :15 max.

Option

J  :With key

14
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About This Manual

This manual consists of the following chapters. Refer to this table and chose the required chapters
of the manual.

Overview

Chapter 1

Features and System
Configuration

Describes the features and names of parts of the product as well
as the EC Directives and the UL standards.

Chapter 2

Standard Models and
Dimensions

Provides the model numbers, external and mounting hole dimen-
sions for Servo Drives, Servomotors, Decelerators, and peripheral
devices.

Chapter 3

Specifications

Provides the general specifications, characteristics, connector
specifications, and I/O circuit specifications for Servo Drives, and
the general specifications and characteristics for Servomotors, as
well as specifications for accessories such as encoders.

Chapter 4

System Design

Describes the installation conditions for Servo Drives, Servomo-
tors, and Decelerators, EMC conforming wiring methods, calcula-
tions of regenerative energy, and performance information on the
External Regeneration Resistor.

Chapter 5

Operating Functions

Describes the control functions, parameter settings, and operation.

Chapter 6

Operation

Describes operating procedures and operating methods for each
mode.

Chapter 7

Adjustment Functions

Describes gain adjustment functions, setting methods, and precau-
tions.

Chapter 8

Troubleshooting

Describes items to check for troubleshooting, error diagnoses us-
ing alarm LED displays and the countermeasures, error diagnoses
based on the operation status and the countermeasures, and peri-
odic maintenance.

Chapter 9

Appendix

Provides examples of connections with OMRON PLCs and Posi-
tion Controllers, and the parameter tables.

15
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Features and System Configuration

1-1 Overview

1-1 Overview

Overview of the G Series

The OMNUC G Series has been developed for a wide range of applications with position control,
speed control, and torque control. The Series offers a wide variety of Servomotor capacities,
ranging from 50 W to 7.5 kW. Servomotors with 2,500-pulse incremental encoders and high-
resolution 17-bit absolute/incremental encoders are available as standard models.

The OMNUC G Series features realtime autotuning and adaptive filter functions that automatically
perform complicated gain adjustments. A notch filter can also be automatically set to suppress
machine vibration by reducing mechanical resonance during operation. The damping control
function of the OMNUC G Series realizes stable stopping performance in a mechanism which
vibrates because of the low rigidity of the load.

Features of the G Series
The OMNUC G Series has the following features.

B High-speed Response
The G-Series AC Servomotors and Servo Drives have achieved high-speed response capabilities

exceeding OMRON’s W-Series models, with a high-response frequency of 1 kHz (compared to
400 Hz for the W Series).

B Suppressing Vibration of Low-rigidity Mechanisms during Acceleration/
Deceleration

The damping control function suppresses vibration of low-rigidity mechanisms or devices whose
ends tend to vibrate. Two vibration filters are provided to enable switching the vibration frequency
automatically according to the direction of rotation and also via an external signal. In addition, the
settings can be made easily merely by just setting the vibration frequency and filter values, and you
are assured of stable operation even if the settings are inappropriate.

B High-speed Positioning via Resonance Suppression Control

The realtime autotuning function automatically estimates the load inertia of the machine in realtime
and sets the optimal gain. The adaptive filter automatically suppresses vibration caused by
resonance. Also, two independent notch filters make it possible to reduce vibration of a mechanism
with multiple resonance frequencies.

B Command Control Mode Switching

Operation can be performed by switching between two of the following control modes: Position
control, speed control (including internal speed) and torque control. Therefore, a variety of
applications can be supported by one Servo Drive.

B Simplified Speed Control with Internal Speed Settings
Eight internal speed settings allow you to change the speed easily by using external signals.

1-1



1-2 System Configuration

1-2 System Configuration

Controller with Voltage Output

SYSMAC CS-series
Programmable
Controller

Motion Control Unit
CS1W-MC221/421(-V1)

Flexible Motion Controller

[ ] Analog voltage

:’f ™M)
C—— &B&/
OMNUC G-Series
AC Servo Drive

Pulse | pggp.gr]

string

SYSMAC CJ/CS-series
Programmable
Controller

Position Control Unit
CJ1W-NC113/213/413
CJ1W-NC133/233/433
CS1W-NC113/213/413
CS1W-NC133/233/433
C200HW-NC113/213/413

[__INC__ | _ABS_|

OMNUC G-Series
AC Servomotor
R88M-GL]

+ Servomotors with absolute encoders can be used in combination with CS1W-MC221/421(-V1)

Motion Control Units.
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Features and System Configuration

1-3 Names of Parts and Functions

1-3 Names of Parts and Functions

Servo Drive Part Names

——— Display area

OMRON AC SERVO DRIVE

Unit No. switch

<«— Settings area
>~
Analog monitor 1 check pin (IM) W ANS, Check pin (G: GND)
Analog monitor 2 check pin (SP) T anl G@/,/— eck pin (G
): 4 RS-485
-0 Ca Communications connector
— 1 (9oo (N (CN3A)
Main-circuit power terminals OO LI{ ao27|(3
(L1, L2,L3) " O O |L3 A —RS-232
L . - i Ca Communications connector/
Control-circuit powerLt;aéanzacl:s O (O [L1GY EES N Parameter Unft connector
(L1C, L2C) L 1O O |26 \\8o g (CN3B)
O
o~
Control I/0 connector (CN1)
4
External Regeneration Resistor D B 0
connection terminals —» B3 N
(B1, B2, B3) O |
OO |B2
Servomotor connection terminals ~ D u -
(U, V, W) OO v
(OO |W O
= Encoder connector (CN2)
\I=
- ON2 “
Protective ground terminals ——» =
— N\




1-3 Names of Parts and Functions

Servo Drive Functions

B Display Area
A 6-digit 7-segment LED display shows the Servo Drive status, alarm codes, parameters, and other
information.

B Check Pins (IM, SP, and G)
The actual Servomotor speed, command speed, torque, and number of accumulated pulses can be
measured based on the analog voltage level by using an oscilloscope. The type of signal to output
and the output voltage level are set in the SP Selection (Pn07) and IM Selection (Pn08) parameters.
For details, refer to 5-16 User Parameters on page 5-30.

® Unit No. Switch
The Servo Drive number in serial communications is set to a value from 0 to F. This number is used
to identify which Servo Drive the computer is accessing in RS-232/485 communications between
multiple Servo Drives and a computer.

Forward and Reverse Motor Rotation

I MR Reverse (CW)  When the motor output shaft is viewed from the end,
) counterclockwise (CCW) rotation is forward and clockwise

Forward (CCW)  (Cw) rotation is reverse.

Features and System Configuration



1-4 System Block Diagrams

Kl 1-4 System Block Diagrams

R88D-GTAS5L/-GTO1L/-GTO02L/-GTA5H/-GT01H/-GT02H/-GT04H

CNB

CNA

L3

L2

sS<c

Voltage

= detec-
FUSE n i;]l— fion I

: iR
B | |

A

L2C
—L — i 1
= TH -
Current
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= 15 V < R - O - .
GR G1 <— mﬁﬁlémuit Re. ay ra?inglzne ct}ﬁgnt Gate drive detection
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VCC1<— Internal T T \I/
E5V <— control Display/
+tVCC<— power MPU & ASIC setting circuits
G2 T supply Position, speed, and torque processor,
PWM control .
T BEEEEE [
c
C
Encod ] £S | g
cgr%%l?;ications > RS > (—:;
interface 485 S
B
. ) +E5V /7 5
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interface interface TBAT >
G —> 5

| CN3A CN3B

I CN1 control I/0O connector connector connector
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1-4 System Block Diagrams

R88D-GT04L/-GT08H/-GT10H/-GT15H

CNB

i

SW power
15V <— supply
G1 <—— Main circuit
control

VCC1<— Internal

E5V <— control
+VCC<— power

G2 “1 supply
T

CNA
L1 ~ [ —
L2 — + 1 Internal regeneration resistor
- LT —
T Ll 1 & K K A
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Ol =
O [
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communications [€—
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interface 485
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BS-232 BS-485 +BAT —»
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G —»>

| |
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Features and System Configuration

1-4 System Block Diagrams

R88D-GT20H
. . |
Terminals Terminals
l B1
L1 ~ 1 B3
Internal regeneration resistor
2 e N o2
L3 ~ A
IR L 4 K A A
u
? \
L — W
FUSE i F— ‘
L1C ~ t R LA K} n \
o T
L2C ~
_L 1 I 7'y 7'y
L:{ LQeR
L SW power
= 15V <—
GR supply Relay Regene-| | yoltage . Current
in circui - t ; Gate drive
] G1 <—— Main circuit drive sontrol | |detection \ﬁﬁ/
VESC\} <— Internal T T \I/
<— control Display/
tVCC<— power MPl_J_ & ASIC setting circuits
G2 T supply Position, speed, and torque processor,
PWM control ﬂ L
T HEBEEE [:
[0
c
% </ c
E d _ iS Q
Q c:r?wcr’nﬁrzications «» S (—:
interface 485 g
A 'ﬁ +E5V —»{ 2
Q Control I/O interface EG —» %
RS-232 RS-485 +BAT — &
Cooling fan interface interface G— 2
)
CN3A CN3B
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1-4 System Block Diagrams

R88D-GT30H/GT50H

Terminals Terminals

L1 ~ l 1 B3

L2 _ * + @ Internal regeneration resistor B2
L3 ~ A

] f
 B=maRP £ 17 Lk acs- B j‘

— —
_L R A A

=

TH
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- @
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o= 12
O O
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Features and System Configuration

1-4 System Block Diagrams

R88D-GT75H
Terminals Terminals :
B1
L1 ~ B2
L2 ~ 1 @ TH
L3 —{ ~ * A
111 AR KA
- U
? \%
e —e W
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Lic & + . & 4K A Ll
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% I - A A
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O—_I_ Gl <— ('\:/cl)?:?rgl"cun Gate drive | |control | |detection on
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T BEEEEE [
c
c
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©) -
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1-5 Applicable Standards

1-5 Applicable Standards

EC Directives

EC Directive Product Applicable standards Comments
Low Voltage |AC Servo Drive EN 50178 Safety requirements for electrical equipment for
Directive measurement, control, or laboratory use

AC Servomotor

IEC 60034-1/-5

Rotating electrical machines

EMC Directive

AC Servo Drive and
AC Servomotor

EN 55011 Class A Group1

Limits of radio disturbance and measurement
methods for industrial, scientific, and medical
radio-frequency equipment

Electromagnetic compatibility (EMC) Immunity

EN 61000-6-2 standard for industrial environments

IEC 61000-4-2 Electrostatic discharge immunity testing

IEC 61000-4-3 Radio frequency radiation field immunity testing
IEC 61000-4-4 Electrical fast transient burst immunity testing
IEC 61000-4-5 Lightning surge immunity testing

IEC 61000-4-6 High-frequency conduction immunity testing

IEC 61000-4-11

Momentary power interruption immunity testing

Note To conform to EMC Directives, the Servomotor and Servo Drive must be installed under the conditions
described in Wiring Conforming to EMC Directives on page 4-27.

UL and CSA Standards

Standard Product Applicable standards File number Comments
uL AC Servo Drive UL 508C E179149 Power conversion equipment
standard  |AC Servomotor 1 UL1004 E179189 Electric motor
CSA AC Servomotors™! CSA22.2 No.100 E179189 Motor and generator
standard

*1 UL approval is pending for Servomotor capacities of 6 to 7.5 kW.

1-10
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Standard Models and Dimensions

2-1 Standard Models

2-1 Standard Models

Servo Drives

Specifications Model
50 W R88D-GTA5L
100 W | R88D-GTO1L
Single-phase 100 VAC
200 W | R88D-GT02L
400 W | R88D-GT04L
50 W
R88D-GTO1H
100 W
Single-phase 200 VAC
200 W | R88D-GT02H
400 W | R88D-GT04H
750 W | R88D-GTO8H
1 kW R88D-GT10H
Single-phase/three-phase 200 VAC 900 W
1 kW R88D-GT15H
1.5 kW
2 kW R88D-GT20H
2 kW
R88D-GT30H
3 kW
3 kW
Three-phase 200 VAC 4 kW
R88D-GT50H
4.5 kW
5 kW
6 kW
R88D-GT75H
7.5 kW
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2-1 Standard Models

Servomotors

H 3,000-r/min Servomotors

Model
Specifications With incremental encoder With absolute encoder
Straight shaft without | Straight shaft with key | Straight shaft without | Straight shaft with key
key and tap key and tap
50 W [R88M-G05030H R88M-G05030H-S2 R88M-G05030T R88M-G05030T-S2
100 W|R88M-G10030L R88M-G10030L-S2 R88M-G10030S R88M-G10030S-S2
100V 200 W |R88M-G20030L R88M-G20030L-S2 R88M-G20030S R88M-G20030S-S2
400 W |R88M-G40030L R88M-G40030L-S2 R88M-G40030S R88M-G40030S-S2
50 W |R88M-G05030H R88M-G05300H-S2 R88M-G05030T R88M-G05030T-S2
100 W|R88M-G10030H R88M-G10030H-S2  |[R88M-G10030T R88M-G10030T-S2
With- 200 W |R88M-G20030H R88M-G20030H-S2 R88M-G20030T R88M-G20030T-S2
out 400 W |R88M-G40030H R88M-G40030H-S2  |R88M-G40030T R88M-G40030T-S2
brake 750 W |R88M-G75030H R88M-G75030H-S2  |R88M-G75030T R88M-G75030T-S2
200V| 1 kW - - R88M-G1K030T R88M-G1KO030T-S2
1.5 kW --- - R88M-G1K530T R88M-G1K530T-S2
2 kW - - R88M-G2K030T R88M-G2K030T-S2
3 kW R88M-G3K030T R88M-G3K030T-S2
4 kW - - R88M-G4K030T R88M-G4K030T-S2
5 kW - - R88M-G5K030T R88M-G5K030T-S2
50 W |R88M-G05030H-B R88M-G05030H-BS2 |R88M-G05030T-B R88M-G05030T-BS2
100V 100 W|R88M-G10030L-B R88M-G10030L-BS2 |R88M-G10030S-B R88M-G10030S-BS2
200 W|R88M-G20030L-B R88M-G20030L-BS2 |R88M-G20030S-B R88M-G20030S-BS2
400 W |R88M-G40030L-B R88M-G40030L-BS2 |R88M-G40030S-B R88M-G40030S-BS2
50 W |R88M-G05030H-B R88M-G05030H-BS2 |R88M-G05030T-B R88M-G05030T-BS2
100 W|R88M-G10030H-B R88M-G10030H-BS2 |R88M-G10030T-B R88M-G10030T-BS2
. 200 W |R88M-G20030H-B R88M-G20030H-BS2 |R88M-G20030T-B R88M-G20030T-BS2
t;Nra: Lhe 400 W |R88M-G40030H-B R88M-G40030H-BS2 |R88M-G40030T-B R88M-G40030T-BS2
750 W |R88M-G75030H-B R88M-G75030H-BS2 |R88M-G75030T-B R88M-G75030T-BS2
200V| 1 kW - - R88M-G1K030T-B R88M-G1K030T-BS2
1.5 kW - - R88M-G1K530T-B R88M-G1K530T-BS2
2 kW - - R88M-G2K030T-B R88M-G2K030T-BS2
3 kW - - R88M-G3K030T-B R88M-G3K030T-BS2
4 kW - - R88M-G4K030T-B R88M-G4K030T-BS2
5 kW - - R88M-G5K030T-B R88M-G5K030T-BS2

Note Models with oil seals are also available.
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2-1 Standard Models

H 3,000-r/min Flat Servomotors

Model
Specifications With incremental encoder With absolute encoder
Straight shaft without | Straight shaft with key | Straight shaft without | Straight shaft with key
key and tap key and tap
n 100 W|R88M-GP10030L R88M-GP10030L-S2 |R88M-GP10030S R88M-GP10030S-S2
100 V{200 W|R88M-GP20030L R88M-GP20030L-S2 |R88M-GP20030S R88M-GP20030S-S2
» V\c’)i:;' 400 W|R88M-GP40030L R88M-GP40030L-S2 |R88M-GP40030S R88M-GP40030S-S2
[ brake 100 W|R88M-GP10030H R88M-GP10030H-S2 |R88M-GP10030T R88M-GP10030T-S2
g 200 V|200 W|R88M-GP20030H R88M-GP20030H-S2 |R88M-GP20030T R88M-GP20030T-S2
q:, 400 W|R88M-GP40030H R88M-GP40030H-S2 |R88M-GP40030T R88M-GP40030T-S2
& 100 W|R88M-GP10030L-B R88M-GP10030L-BS2 |R88M-GP10030S-B R88M-GP10030S-BS2
E 100 V{200 W|R88M-GP20030L-B R88M-GP20030L-BS2 |R88M-GP20030S-B R88M-GP20030S-BS2
'g With 400 W|R88M-GP40030L-B R88M-GP40030L-BS2 |R88M-GP40030S-B R88M-GP40030S-BS2
© brake 100 W|R88M-GP10030H-B  |R88M-GP10030H-BS2 |R88M-GP10030T-B R88M-GP10030T-BS2
% 200 V{200 W|R88M-GP20030H-B  |R88M-GP20030H-BS2 |R88M-GP20030T-B R88M-GP20030T-BS2
'8 400 W|R88M-GP40030H-B  |R88M-GP40030H-BS2 |R88M-GP40030T-B R88M-GP40030T-BS2
= Note Models with oil seals are also available.
'E
© B 2,000-r/min Servomotors
-g Model
g etz With absolute encoder
Straight shaft without |Straight shaft with key and
key tap
1 kW |R88M-G1K020T R88M-G1K020T-S2
1.5 kKW|R88M-G1K520T R88M-G1K520T-S2
With- 2 kW |R88M-G2K020T R88M-G2K020T-S2
out |200V| 3 kW |R88M-G3K020T R88M-G3K020T-S2
brake 4 KW |R88M-G4K020T R88M-G4K020T-S2
5 kW |R88M-G5K020T R88M-G5K020T-S2
7.5 KW|R88M-G7K515T R88M-G7K515T-S2
1 kW |R88M-G1K020T-B R88M-G1K020T-BS2
1.5 kW|R88M-G1K520T-B R88M-G1K520T-BS2
. 2 kW |R88M-G2K020T-B R88M-G2K020T-BS2
l;Nre:Lhe 200 V| 3 kW |R88M-G3K020T-B R88M-G3K020T-BS2
4 kW |R88M-G4K020T-B R88M-G4K020T-BS2
5 kW |R88M-G5K020T-B R88M-G5K020T-BS2
7.5 kW|R88M-G7K515T-B R88M-G7K515T-BS2

Note 1. Models with oil seals are also available.
Note 2. The rated rotation speed for 7.5-kW Servomotors is 1,500 r/min.
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2-1 Standard Models

H 1,000-r/min Servomotors

Model
S With absolute enc?oder :
Straight shaft without key Stralgh;t;atf;;vnh key
900 W |R88M-G90010T R88M-G90010T-S2
With- 2 kW |R88M-G2K010T R88M-G2K010T-S2
out [200V| 3 kW |R88M-G3K010T R88M-G3K010T-S2
brake 4.5 kW|R88M-G4K510T R88M-G4K510T-S2
6 kW |R88M-G6KO010T R88M-G6K010T-S2
900 W |R88M-G90010T-B R88M-G90010T-BS2
. 2 kW |R88M-G2K010T-B R88M-G2K010T-BS2
tYrvalLt:e 200 V| 3 kW |R88M-G3K010T-B R88M-G3K010T-BS2
4.5 kW|R88M-G4K510T-B R88M-G4K510T-BS2
6 kW |R88M-G6K010T-B R88M-G6K010T-BS2

Note Models with oil seals are also available.
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Standard Models and Dimensions

2-1 Standard Models

Servo Drive-Servomotor Combinations

The tables in this section show the possible combinations of OMNUC G-Series Servo Drives and
Servomotors. The Servomotors and Servo Drives can only be used in the listed combinations. The

box (-[J) at the end of the model number is for options, such as the shaft type, brake and
Decelerators.

B 3,000-r/min Servomotors and Servo Drives

Voltage —— Servomoor - Servo Drive
Rated output With incremental encoder With absolute encoder
50 W  |R88M-G05030H-[] R88M-G05030T-[] R88D-GTAS5L
00V 100 W |R88M-G10030L-[] R88M-G10030S-[] R88D-GTO1L
200 W  |R88M-G20030L-[] R88M-G20030S-[] R88D-GT02L
400 W |R88M-G40030L-[] R88M-G40030S-[] R88D-GT04L
50 W  |R88M-G05030H-[] R88M-G05030T-[] R88D-GTO1H
Single- 100W  |R88M-G10030H-] R88M-G10030T-[] R88D-GTO1H
phase 200 V| 200 W |R88M-G20030H-[] R88M-G20030T-[] R88D-GT02H
400 W |R88M-G40030H-[] R88M-G40030T-[] R88D-GT04H
Single- 750 W |R88M-G75030H-[] R88M-G75030T-[] R88D-GT08H
phase/three- 1 kW R88M-G1K030T-[] R88D-GT15H
phase 200 VI 5y R88M-G1K530T-[] R88D-GT15H
2 kW R88M-G2K030T-[] R88D-GT20H
Three-phase| 3 kW R88M-G3K030T-[] R88D-GT30H
200 V 4 kW R88M-G4K030T-[] R88D-GT50H
5 kW R88M-G5K030T-[] R88D-GT50H
W 3,000-r/min Flat Servomotors and Servo Drives
Voltage — Servomotor - Servo Drive
Rated output|  With incremental encoder With absolute encoder
100W  |R88M-GP10030L-[] R88M-GP10030S-[] R88D-GTO1L
100V 200 W  |R88M-GP20030L-] R88M-GP20030S-[] R88D-GTO2L
400 W |R88M-GP40030L-] R88M-GP40030S-[] R88D-GTO04L
. 100W  |R88M-GP10030H-[] R88M-GP10030T-[] R88D-GTO1H
phaSslgg2|?)-0 vl 200W  |R88M-GP20030H-L] R88M-GP20030T-[] R88D-GTO2H
400 W  |R88M-GP40030H-[] R88M-GP40030T-[] R88D-GT04H
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2-1 Standard Models

B 2,000-r/min Servomotors and Servo Drives

Servomotor :
Voltage - Servo Drive
Rated output With absolute encoder
Single-phase/ 1kW  |R88M-G1K020T-0J R88D-GT10H
three-phase 200 V|  15kw |R88M-G1K520T-[] R88D-GT15H
2 kW R88M-G2K020T-[] R88D-GT20H
3 kW R88M-G3K020T-[] R88D-GT30H
Three-phase 4KW  |R88M-G4K020T-[] R88D-GT50H
5 kW R88M-G5K020T-[] R88D-GT50H
7.5kW |R88M-G7K515T-[] R88D-GT75H
H 1,000-r/min Servomotors and Servo Drives
Servomotor .
Voltage - Servo Drive
Rated output With absolute encoder
Single-phase/
three-phase 200 V 900 W  |R88M-G90010T-[] R88D-GT15H
2 kw R88M-G2K010T-[] R88D-GT30H
3 kW R88M-G3K010T-[] R88D-GT50H
Three-phase 200 V
4.5kW |R88M-G4K510T-[] R88D-GT50H
6 kW R88M-G6KO010T-[] R88D-GT75H
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Standard Models and Dimensions

2-1 Standard Models

Decelerators

The following types of Decelerators are available for OMNUC G-Series Servomotors. Select a
Decelerator based on the Servomotor capacity.

B Backlash = 3’ Max.

Decelerators for 3,000-r/min Servomotors

Specifications
Model

Motor capacity | Gear ratio

1/5 R88G-HPG11B05100BL]

1/9 R88G-HPG11B09050BL[]

50 W 1/21 R88G-HPG14A21100B[]

1/33 R88G-HPG14A33050BL]

1/45 R88G-HPG14A45050B[]

1/5 R88G-HPG11B05100B[]

1/11 R88G-HPG14A11100BL]

100 W 1/21 R88G-HPG14A21100BL]

1/33 R88G-HPG20A33100B[]

1/45 R88G-HPG20A45100BL]

1/5 R88G-HPG14A05200B[]

1/11 R88G-HPG14A11200BL]

200 W 1/21 R88G-HPG20A21200BL]

1/33 R88G-HPG20A33200BL]

1/45 R88G-HPG20A45200BL]

1/5 R88G-HPG14A05400BL]

1/11 R88G-HPG20A11400BL]

400 W 1/21 R88G-HPG20A21400BL]

1/33 R88G-HPG32A33400BL]

1/45 R88G-HPG32A45400BL]

1/5 R88G-HPG20A05750BL]

1/11 R88G-HPG20A11750BL]

750 W 1/21 R88G-HPG32A21750BL]

1/33 R88G-HPG32A33750BL]

1/45 R88G-HPG32A45750BL]
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2-1 Standard Models

Specifications
Motor : Model
capacity Gear ratio

1/5 R88G-HPG32A051K0BL]
1/11 R88G-HPG32A111K0BL]
1 kW 1/21 R88G-HPG32A211K0BL]
1/33 R88G-HPG32A331K0BL]
1/45 R88G-HPG50A451K0BL]
1/5 R88G-HPG32A052K0B[]
1/11 R88G-HPG32A112K0BL]
1.5 kW 1/21 R88G-HPG32A211K5BL
1/33 R88G-HPG50A332K0BL]
1/45 R88G-HPG50A451K5BL]
1/5 R88G-HPG32A052K0BL[]
1/11 R88G-HPG32A112K0BL
2w 1/21 R88G-HPG50A212K0B[]
1/33 R88G-HPG50A332K0BL]
1/5 R88G-HPG32A053K0B[]
3 kW 1/11 R88G-HPG50A113K0BL
1/21 R88G-HPG50A213K0BL]
1/5 R88G-HPG32A054K0BL]
ahw 1/11 R88G-HPG50A115K0BL]
5 KW 1/5 R88G-HPG50A055K0BL]
1/11 R88G-HPG50A115K0BL]

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number
(the suffix shown in the box). (Example: R88G-HPG11B05100BJ)
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Standard Models and Dimensions

2-1 Standard Models

Decelerators for 2,000-r/min Servomotors

Specifications
Motor ) Model
capacity Gear ratio
1/5 R88G-HPG32A053K0B[]
111 R88G-HPG32A112K0SBL]
1 kW 1/21 R88G-HPG32A211K0SBLI
1/33 R88G-HPG50A332K0SBL]
1/45 R88G-HPG50A451K0SBL]
1/5 R88G-HPG32A053K0BL]
15 KW 1/11 R88G-HPG32A112K0SBLI
1/21 R88G-HPG50A213K0BL]
1/33 R88G-HPG50A332K0SBL
1/5 R88G-HPG32A053K0BL]
1/11 R88G-HPG32A112K0SBLI
2w 1/21 R88G-HPG50A213K0BL]
1/33 R88G-HPG50A332K0SBL
1/5 R88G-HPG32A054K0BL]
1/11 R88G-HPG50A115K0BL
Sk 1/21 R88G-HPG50A213K0SBL]
1/25 R88G-HPG65A253K0SBL
1/5 R88G-HPG50A054K0SBL]
1/11 R88G-HPG50A114K0SBLI
kW 1/20 R88G-HPG65A204K0SBL]
1/25 R88G-HPG65A254K0SBL]
1/5 R88G-HPG50A055K0SBL]
1/11 R88G-HPG50A115K0SBL]
oKW 1/20 R88G-HPG65A205K0SBL]
1/25 R88G-HPG65A255K0SBL]
75 KW 1/5 R88G-HPG65A057K5SBL]
112 R88G-HPG65A127K5SBL]

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number
(the suffix shown in the box). (Example: R88G-HPG32A053K0BJ)

2-9



2-1 Standard Models

Decelerators for 1,000-r/min Servomotors

Specifications
Motor : Model
capacity Gear ratio
1/5 R88G-HPG32A05900TB[ |
900 W 111 R88G-HPG32A11900TBL
1/21 R88G-HPG50A21900TBL
1/33 R88G-HPG50A33900TB[]
1/5 R88G-HPG32A052K0TBL]
1/11 R88G-HPG50A112K0TBLI
2w 1/21 R88G-HPG50A212K0TBLI
1/25 R88G-HPG65A255K0SBL]
1/5 R88G-HPG50A055K0SBL]
1/11 R88G-HPG50A115K0SBL]
sk 1/20 R88G-HPG65A205K0SBL ]
1/25 R88G-HPG65A255K0SBL]
1/5 R88G-HPG50A054K5TBL]
4.5 kW 112 R88G-HPG65A127K5SBL]
1/20 R88G-HPG65A204K5TBL
1/5 R88G-HPG65A057K5SBL
o kW 112 R88G-HPG65A127K5SBL

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number
(the suffix shown in the box). (Example: R88G-HPG32A05900TBJ)
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2-1 Standard Models

Decelerators for 3,000-r/min Flat Servomotors

Specifications
Model

Motor capacity | Gear ratio

1/5 R88G-HPG11B05100PBL]

1/11 R88G-HPG14A11100PBL]

100 W 1/21 R88G-HPG14A21100PBL]

1/33 R88G-HPG20A33100PBL]

1/45 R88G-HPG20A45100PBL]

1/5 R88G-HPG14A05200PBL]

111 R88G-HPG20A11200PBL]

200 W 1/21 R88G-HPG20A21200PBL]

1/33 R88G-HPG20A33200PBL]

1/45 R88G-HPG20A45200PBL]

1/5 R88G-HPG20A05400PBL]

1/11 R88G-HPG20A11400PBL]

400 W 1/21 R88G-HPG20A21400PBL]

1/33 R88G-HPG32A33400PBL]

Standard Models and Dimensions

1/45 R88G-HPG32A45400PBL]

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number
(the suffix shown in the box). (Example: R88G-HPG11B05100PBJ)
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2-1 Standard Models

B Backlash = 15’ Max.

Decelerators for 3,000-r/min Servomotors (Straight Shaft with Key)

Specifications
Model
Motor capacity | Gear ratio
1/5 R88G-VRSF05B100CJ
1/9 R88G-VRSF09B100CJ
50 W
1/15 R88G-VRSF15B100CJ
1/25 R88G-VRSF25B100CJ
1/5 R88G-VRSF05B100CJ
1/9 R88G-VRSF09B100CJ
100 W
115 R88G-VRSF15B100CJ
1/25 R88G-VRSF25B100CJ
1/5 R88G-VRSF05B200CJ
1/9 R88G-VRSF09C200CJ
200 W
1/15 R88G-VRSF15C200CJ
1/25 R88G-VRSF25C200CJ
1/5 R88G-VRSF05C400CJ
1/9 R88G-VRSF09C400CJ
400 W
115 R88G-VRSF15C400CJ
1/25 R88G-VRSF25C400CJ
1/5 R88G-VRSF05C750CJ
1/9 R88G-VRSF09D750CJ
750 W
1/15 R88G-VRSF15D750CJ
1/25 R88G-VRSF25D750CJ
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2-1 Standard Models

Decelerators for 3,000-r/min Flat Servomotors (Straight Shaft with Key)

Specifications
Model
Motor capacity | Gear ratio
n 1/5 R88G-VRSF05B100PCJ
1/9 R88G-VRSF09B100PCJ
100 W
* 1/15 R88G-VRSF15B100PCJ
g 1/25 R88G-VRSF25B100PCJ
g 1/5 R88G-VRSF05B200PCJ
o
= 1/9 R88G-VRSF09C200PCJ
— 200 W
(m)] 115 R88G-VRSF15C200PCJ
ge]
% 1/25 R88G-VRSF25C200PCJ
L") 1/5 R88G-VRSF05C400PCJ
[}
g e 1/9 R88G-VRSF09C400PCJ
(] 400 W
= 1/15 R88G-VRSF15C400PCJ
g e
= 1/25 R88G-VRSF25C400PCJ
o
c
©
el
(7))
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2-1 Standard Models

Accessories and Cables

B Encoder Cables (Standard Cables)

Specifications

Model

3,000-r/min Servomotors of 50 to 750 W with an absolute encoder,
3,000-r/min Flat Servomotors of 100 to 400 W with an absolute
encoder

3m

R88A-CRGA003C

R88A-CRGA005C

10m

R88A-CRGA010C

15m

R88A-CRGA015C

20m

R88A-CRGA020C

30m

R88A-CRGA030C

40 m

R88A-CRGA040C

50m

R88A-CRGA050C

3,000-r/min Servomotors of 50 to 750 W with an incremental
encoder,

3,000-r/min Flat Servomotors of 100 to 400 W with an incremental
encoder

3m

R88A-CRGB003C

5m

R88A-CRGB005C

10m

R88A-CRGB010C

15m

R88A-CRGB015C

20m

R88A-CRGB020C

30m

R88A-CRGB030C

40m

R88A-CRGB040C

50m

R88A-CRGB050C

3,000-r/min Servomotors of 1 to 5 kW,
2,000-r/min Servomotors of 1 to 5 kW,
1,500-r/min Servomotors of 7.5 kW,
1,000-r/min Servomotors of 900 W to 6 kW

3m

R88A-CRGCO003N

5m

R88A-CRGCO005N

10m

R88A-CRGCO10N

15m

R88A-CRGCO15N

20m

R88A-CRGCO020N

30m

R88A-CRGCO30N

40m

R88A-CRGC040N

50m

R88A-CRGCO050N
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2-1 Standard Models

B Servomotor Power Cables (Standard Cables)

Model

Specifications

For Servomotor without For Servomotor with

Standard Models and Dimensions

brake

brake

3,000-r/min Servomotors of 50 to 750 W,
3,000-r/min Flat Servomotors of 100 to
400 W

3m

R88A-CAGA003S

5m

R88A-CAGAO005S

10m

R88A-CAGA010S

15m

R88A-CAGA015S

20m

R88A-CAGA020S

30m

R88A-CAGA030S

40m

R88A-CAGA040S

50m

R88A-CAGAO050S

3,000-r/min Servomotors of 1 to 1.5 kW,
2,000-r/min Servomotors of 1 to 1.5 kW,
1,000-r/min Servomotors of 900 W

R88A-CAGB003S

R88A-CAGB003B

5m

R88A-CAGB005S

R88A-CAGB005B

10m

R88A-CAGB010S

R88A-CAGB010B

15 m

R88A-CAGB015S

R88A-CAGB015B

20m

R88A-CAGB020S

R88A-CAGB020B

30m

R88A-CAGB030S

R88A-CAGB030B

40m

R88A-CAGB040S

R88A-CAGB040B

50m

R88A-CAGB050S

R88A-CAGB050B

3,000-r/min Servomotors of 2 kW,
2,000-r/min Servomotors of 2 kW

3m

R88A-CAGC003S

R88A-CAGC003B

R88A-CAGC005S

R88A-CAGC005B

10m

R88A-CAGCO010S

R88A-CAGC010B

15 m

R88A-CAGCO015S

R88A-CAGC015B

20m

R88A-CAGC020S

R88A-CAGC020B

30m

R88A-CAGCO030S

R88A-CAGC030B

40m

R88A-CAGC040S

R88A-CAGC040B

50m

R88A-CAGC050S

R88A-CAGC050B

3,000-r/min Servomotors of 3 to 5 kW,
2,000-r/min Servomotors of 3 to 5 kW,
1,000-r/min Servomotors of 2 to 4.5 kW

3m

R88A-CAGDO003S

R88A-CAGD003B

5m

R88A-CAGDO005S

R88A-CAGDO005B

10m

R88A-CAGD010S

R88A-CAGDO010B

15m

R88A-CAGDO015S

R88A-CAGDO015B

20m

R88A-CAGD020S

R88A-CAGD020B

30m

R88A-CAGD030S

R88A-CAGD030B

40m

R88A-CAGDO040S

R88A-CAGD040B

50m

R88A-CAGD050S

R88A-CAGD050B
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2-1 Standard Models

Specifications

Model

For Servomotor without
brake

For Servomotor with

brake

1,500-r/min Servomotors of 7.5 kW,
1,000-r/min Servomotors of 6 kW

R88A-CAGE003S

R88A-CAGE005S

10m

R88A-CAGE010S

15 m

R88A-CAGE015S

20m

R88A-CAGE020S

30m

R88A-CAGE030S

40m

R88A-CAGE040S

50m

R88A-CAGE050S

Note There are separate connectors for power and brakes for 3,000-r/min Servomotors of 50 to
750 W, Flat Servomotors, and Servomotors of 6 kW or higher. Therefore, when a
Servomotor with a brake is used, it will require both a Power Cable for a Servomotor without

a brake and a Brake Cable.

2-16

Standard Models and Dimensions



Standard Models and Dimensions

2-1 Standard Models

B Brake Cables (Standard Cables)

Specifications

Model

3,000-r/min Servomotors of 50 to 750 W,
3,000-r/min Flat Servomotors of 100 to 400 W

3m

R88A-CAGA003B

R88A-CAGA005B

10m

R88A-CAGA010B

15m

R88A-CAGA015B

20m

R88A-CAGA020B

30m

R88A-CAGA030B

40m

R88A-CAGA040B

50m

R88A-CAGA050B

1,500-r/min Servomotors of 7.5 kW,
1,000-r/min Servomotors of 6 KW

3m

R88A-CAGE003B

5m

R88A-CAGEO005B

10m

R88A-CAGE010B

15m

R88A-CAGE015B

20m

R88A-CAGE020B

30m

R88A-CAGE030B

40m

R88A-CAGE040B

50m

R88A-CAGEO050B
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2-1 Standard Models

B Encoder Cables (Robot Cables)

Specifications Model
3m | R88A-CRGAO03CR
5m | R88A-CRGAO05CR

10 m | R88A-CRGAO10CR
3,000-r/min Servomotors of 50 to 750 W
with an absolute encoder, 15m | R88A-CRGA015CR

3,000-r/min Flat Servomotors of 100 to 400 W 20m | R88A-CRGAO20CR
with an absolute encoder

30 m | R88A-CRGAO30CR
40 m | R88A-CRGA040CR
50 m | R88A-CRGAO50CR
3m | R88A-CRGB003CR
5m | R88A-CRGB005CR
10 m | R88A-CRGB010CR

3,000-r/min Servomotors of 50 to 750 W
with an incremental encoder, 15m | R88A-CRGB015CR

3,000-r/min Flat Servomotors of 100 to 400 W 20m | R88A-CRGB0O20CR
with an incremental encoder

30 m | R88A-CRGBO030CR
40 m | R88A-CRGB040CR
50 m | R88A-CRGB050CR
3m | R88A-CRGCO03NR
5m | R88A-CRGCO05NR
10 m | R88A-CRGCO10NR

3,000-r/min Servomotors of 1 to 5 kW,
2,000-r/min Servomotors of 1 to 5 kW, 15m | R88A-CRGCO15NR
1,500-r/min Servomotors of 7.5 kW 20m | R88A-CRGCO20NR
1,000-r/min Servomotors of 900 W to 6 kW

30 m | R88A-CRGCO30NR
40 m | R88A-CRGCO040NR
50 m | R88A-CRGCO50NR
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Standard Models and Dimensions

2-1 Standard Models

B Servomotor Power Cables (Robot Cables)

Specifications

Model

For Servomotor without

brake

For Servomotor with

brake

3,000-r/min Servomotors of 50 to 750 W,
3,000-r/min Flat Servomotors of
100 to 400 W

3m

R88A-CAGAO03SR

5m

R88A-CAGA005SR

10m

R88A-CAGAO10SR

15m

R88A-CAGAO15SR

20m

R88A-CAGA020SR

30m

R88A-CAGAO30SR

40m

R88A-CAGAO40SR

50m

R88A-CAGAO50SR

3,000-r/min Servomotors of 1 to 1.5 kW,
2,000-r/min Servomotors of 1 to 1.5 kW,
1,000-r/min Servomotors of 900 W

3m

R88A-CAGBO003SR

R88A-CAGBO03BR

5m

R88A-CAGBO05SR

R88A-CAGB005BR

10m

R88A-CAGBO10SR

R88A-CAGB010BR

15m

R88A-CAGBO015SR

R88A-CAGB015BR

20m

R88A-CAGB020SR

R88A-CAGB020BR

30m

R88A-CAGBO30SR

R88A-CAGB030BR

40m

R88A-CAGB040SR

R88A-CAGB040BR

50m

R88A-CAGBO50SR

R88A-CAGB050BR

3,000-r/min Servomotors of 2 kW,
2,000-r/min Servomotors of 2 kW

3m

R88A-CAGCO03SR

R88A-CAGCO03BR

5m

R88A-CAGCO005SR

R88A-CAGCO005BR

10m

R88A-CAGCO010SR

R88A-CAGCO010BR

15m

R88A-CAGCO15SR

R88A-CAGCO015BR

20m

R88A-CAGC020SR

R88A-CAGC020BR

30m

R88A-CAGCO030SR

R88A-CAGCO030BR

40m

R88A-CAGCO040SR

R88A-CAGCO040BR

50m

R88A-CAGCO50SR

R88A-CAGCO050BR

3,000-r/min Servomotors of 3 to 5 kW,
2,000-r/min Servomotors of 3 to 5 kW,
1,000-r/min Servomotors of 2 to 4.5 kW

3m

R88A-CAGDO03SR

R88A-CAGDO03BR

5m

R88A-CAGDO05SR

R88A-CAGDO005BR

10m

R88A-CAGDO10SR

R88A-CAGDO010BR

15m

R88A-CAGDO15SR

R88A-CAGDO15BR

20m

R88A-CAGDO020SR

R88A-CAGDO020BR

30m

R88A-CAGDO30SR

R88A-CAGDO030BR

40m

R88A-CAGD040SR

R88A-CAGDO040BR

50m

R88A-CAGDO50SR

R88A-CAGDO50BR

Note There are separate connectors for power and brakes for 3,000-r/min Servomotors of 50 to

750 W and Flat Servomotors.

Therefore, when a Servomotor with a brake is used, it will require a Power Cable for a
Servomotor without a brake and a Brake Cable.

2-19



2-1 Standard Models

B Brake Cables (Robot Cables)

Specifications Model
3m | R88A-CAGAO03BR
5m | R88A-CAGAO05BR
10 m | R88A-CAGAO10BR
3,000-r/min Servomotors of 50 to 750 W, 15 m | R88A-CAGAO15BR
3,000-r/min Flat Servomotors of 100 to 400 W 20m | R88A-CAGAO20BR
30 m | R88A-CAGA030BR
40 m | R88A-CAGA040BR
50 m | R88A-CAGAO50BR
B Communications Cable
Specifications Model
RS-232 Communications Cable 2m | R88A-CCG002P2
0.5 m | R88A-CCGOR5P4
RS-485 Communications Cable
1m | R88A-CCGO01P4
B Absolute Encoder Battery Cable
Specifications Model
Absolute Encoder Battery Cable 0.3 m | R88A-CRGDOR3C

B Connectors

Specifications

Model

Servomotor Connector for Encoder

Absolute Encoder

R88A-CNGO1R

Cable

Incremental Encoder

R88A-CNGO02R

Control I/0 Connector (CN1)

R88A-CNU11C

Encoder Connector (CN2)

R88A-CNWO1R

Power Cable Connector (750 W max.)

R88A-CNGO1A

Brake Cable Connector (750 W max.)

R88A-CNG01B
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2-1 Standard Models

B Servo Relay Units (for CN1)

Specifications

Model

Servo Relay Units

For CS1W-NC113/-NC133
For CJIW-NC113/-NC133
For C200HW-NC113

XW2B-20J6-1B

For CS1W-NC213/-NC413/-NC233/-NC433
For CJ1W-NC213/-NC413/-NC233/-NC433
For C200HW-NC213/-NC413

XW2B-40J6-2B

For CJ1M-CPU21/-CPU22/-CPU23

XW2B-20J6-8A
XW2B-40J6-9A

For FQM1-MMA22
For FQM1-MMP22

XW2B-80J7-12A

For CQM1-CPU43-V1

XW2B-20J6-3B

W Servo Relay Unit Cables for Servo Drives

Standard Models and Dimensions

Servo Drive
Cables

Specifications Model
For Position Control Unit (XW2B-(1J6-C1B) 1m | XW2Z-100.-B25
For CQM1 (XW2B-20J6-3B) o m | XW2Z.2000-825
1m | XW2z-100J-B31
For CJ1M (XW2B-20J6-8A/XW2B-40J6-9A)
2m | XW2z-200J-B31
1m | XW2z-100J-B27
For FQM1-MMA22 (XW2B-80J7-12A)
2m | XW2z-200J-B27
1m | XW2z-100J-B26
For FQM1-MMP22 (XW2B-80J7-12A)
2m | XW2Z-200J-B26
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2-1 Standard Models

B Servo Relay Unit Cables for Position Control Units

Specifications Model
0.5m | XW2Z-050J-A3
For CQM1-CPU43-V1 (XW2B-20J6-3B)
1m | XW2Z-100J-A3
For CS1W-NC113, C200HW-NC113 0.5m | XW2Z-050J-A6
(XW2B-20J6-1B) 1m | XW2Z-100J-A6
For CS1W-NC213/-NC413, C200HW-NC213/ | 0-5 ™M | XW2Z-050J-A7
0.5m | XW2Z-050J-A10
For CS1W-NC133 (XW2B-20J6-1B)
1m | XW2Z-100J-A10
0.5m | XW2Z-050J-A11
For CS1W-NC233/-NC433 (XW2B-20J6-2B)
1m | XW2Z-100J-A11
0.5m | XW2Z-050J-A14
For CJ1W-NC113 (XW2B-20J6-1B)
1m | XW2Z-100J-A14
0.5m | XW2Z-050J-A15
For CJ1W-NC213/-NC413 (XW2B-20J6-2B)
1m | XW2Z-100J-A15
0.5m | XW2Z-050J-A18
For CJ1W-NC133 (XW2B-20J6-1B)
Position Control Tm | XW2Z-100J-A18
Unit Cables 0.5m | XW2Z-050J-A19
For CJ1W-NC233/-NC433 (XW2B-20J6-2B)
1m | XW2Z-100J-A19
For CJ1M-CPU21/-CPU22/-CPU23 0.5 m | XW2Z-050J-A33
(XW2B-20J6-8A/XW2B-40J6-9A) 1m | XW2Z-1004-A33
0.5m | XW2Z-050J-A28
General-purpose
/0 Cablos 1m | XW2Z-100J-A28
For FQM1-MMA22 2m | XW2Z-200J-A28
(XW2B-80J7-12A) 0.5m | XW2Z-050J-A31
Special I/O Cables 1m | XW2Z-100J-A31
2m | XW2Z-200J-A31
0.5m | XW2Z-050J-A28
General-purpose
/0 Cablos 1m | XW2Z-100J-A28
For FQM1-MMP22 2m | XW2Z-200J-A28
(XW2B-80J7-12A) 0.5m | XW2Z-050J-A30
Special I/O Cables 1m | XW2Z-100J-A30
2m | XW2Z-200J-A30
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Standard Models and Dimensions

2-1 Standard Models

B Control Cables

Specifications Model
1m | R88A-CPG0O01M1
Motion Control Unit Cables for 1 axis 2m | R88A-CPG002M1
5m | R88A-CPGO0O5MH1
1m | R88A-CPG001M2
Motion Control Unit Cables for 2 axes 2m | R88A-CPG002M2
CS1W-MC221-V1/-MC421-V1 3m | R88A-CPGO03M2
5m | R88A-CPG0O05M2
1m | R88A-CPG001S
General-purpose Control Cables with Connector on One End
2m | R88A-CPG002S
1m | XW2Z-100J-B24
Connector-Terminal Block Cables
2m | XW2Z-200J-B24
M3 screw type XW2B-50G4
Connector Terminal Block M3.5 screw type | XW2B-50G5
M3 screw type XW2D-50G6
B External Regeneration Resistors
Specifications Model

Regeneration capacity: 20 W, 50 Q (with 150°C thermal switch)

R88A-RR08050S

Regeneration capacity: 20 W, 100 Q (with 150°C thermal switch)

R88A-RR080100S

Regeneration capacity: 70 W, 47 Q (with 170°C thermal switch)

R88A-RR22047S

Regeneration capacity: 180 W, 20 Q (with 200°C thermal switch)

R88A-RR50020S

B Reactors

2-23

Specifications

Model

R88D-GTA5L/-GTO1H

3G3AX-DL2002

R88D-GTO1L/-GTO2H

3G3AX-DL2004

R88D-GT02L/-GT04H

3G3AX-DL2007

R88D-GT04L/-GTO8H/-GT10H

3G3AX-DL2015

R88D-GT15H

3G3AX-DL2022

R88D-GTO8H/-GT10H/-GT15H

3G3AX-AL2025

R88D-GT20H/-GT30H

3G3AX-AL2055

R88D-GT50H

3G3AX-AL2110

R88D-GT75H

3G3AX-AL2220




2-1 Standard Models

B Mounting Brackets (L Brackets for Rack Mounting)

Specifications Model
R88D-GTA5L/-GTO1L/-GTO1H/-GTO2H R88A-TK01G
R88D-GT02L/-GT04H R88A-TK02G
R88D-GT04L/-GTO8H R88A-TK03G
R88D-GT10H/-GT15H R88A-TK04G
B Absolute Encoder Backup Battery
Specifications Model

2,000 mA-h 3.6 V

R88A-BATO1G
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

2-2 External and Mounting Hole
Dimensions

Servo Drives

B Single-phase 100 VAC: R88D-GTAS5L/-GTO1L (50 to 100 W)
Single-phase 200 VAC: R88D-GT01H/-GTO2H (50 to 200 W)

Wall Mounting

External Dimensions Mounting Hole Dimensions

Two, M4

Pliissc====| I R

150
140

ﬂ‘@“
5

6 28t0.5

40
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2-2 External and Mounting Hole Dimensions

Front Panel Mounting (Using Mounting Brackets)

External Dimensions Mounting Hole Dimensions (Reference)
70 130
21 22 4
7 8
5.2 dia. $T jﬁ ] ﬁ“
rJ_'_‘ -
o e— =
[ ® —
@
=
e
Bst= () " .
2 75 gl el g S Square B
: T T - hole ~
&= g
o 1
r26 (@™ 1
) I s
|| 52 ©
(42
7

* The dimensions of
the square hole are
reference values.

Dimensions for front panel mounting are references values that provide leeway.
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

m Single-phase 100 VAC: R88D-GTO02L (200 W)
Single-phase 200 VAC: R88D-GTO04H (400 W)

Wall Mounting
External Dimensions Mounting Hole Dimensions
55 70 130
4
Two, M4
T T
o 3 g
) 2 =
‘ ‘ Fany
) —U—U—U—U—U—U—U—U—U—- y ¥ -
Te)
6 43
55
Front Panel Mounting (Using Mounting Brackets)
External Dimensions Mounting Hole Dimensions (Reference)
55 70 130
28 20 4

5.2 dia.

8
ﬁé-e ej‘:T%,NM

H
i
(]
H «
il ol o o Q S hol o
3l Rl 8 = quare hole| &
R2.6 ©) s
N
| :
(57)

* The dimensions of
the square hole are
reference values.

Dimensions for front panel mounting are references values that provide leeway.
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2-2 External and Mounting Hole Dimensions

W Single-phase 100 VAC: R88D-GT04L (400 W)
Single-phase/Three-phase 200 VAC: R88D-GT08H (750 W)

Wall Mounting

External Dimensions Mounting Hole Dimensions

65 70 170

Two, M4

0000

ooooo
00000
Bk

150
150
140

©o0o0o0
0000

DDDDEE
DOO:—:DE
-<=sazj§
0‘ o

eleli5
Mlhilll
5

g

%

65

Front Panel Mounting (Using Mounting Brackets)

External Dimensions Mounting Hole Dimensions (Reference)

65 70 170

[ 21

26 ] Two, M4
) L~

5.2 dia.

ooooo
0O0CO|
150
170
180
3\\‘
\
ﬂ
170

Square hole

(158)*

EIE[s]s]
000EA0]

©Off
__gu_ﬂ_j
~ T

9‘44

a
N2

o
o
N
fay
g
o
6

5.2 67)°

40 * The dimensions of
the square hole are
reference values.

Dimensions for front panel mounting are references values that provide leeway.
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

B Single-phase/Three-phase 200 VAC: R88D-GT10H/-GT15H (900 W to 1.5 kW)

Wall Mounting
External Dimensions Mounting Hole Dimensions
85 70 170
4
Two, M4
[ [ i
@
oooooo el
seesselolass [ali
oooooo o0 |ke. i ° ° o
L ¢ : 3
°°22E§ nee i
e R
ool
oooooo ag|ues
eeeeee solvee| o] |
Ll e
=—=|0r=\ : :
=[Sl | T o
75| | 70 0
85
Front Panel Mounting (Using Mounting Brackets)
External Dimensions Mounting Hole Dimensions (Reference)
85 70 170
60
10 40 22 4
5.2 dia 2:2 26 Four, M4
1a, j%
D f &
= T —
P i} .
3 RS 7o ATE ~ Square hole 3
A |
| e
e =
7 = [HNEI N
4 [i @ )
R2.6 1 R2.6 A 2.6 y 40 ©
5.2| | ]
10 (87)"

* The dimensions of
the square hole are

. . . ) reference values.
Dimensions for front panel mounting are references values that provide leeway.
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2-2 External and Mounting Hole Dimensions

B Three-phase 200 VAC: R88D-GT20H (2 kW)

Wall Mounting

External Dimensions

70

200

85
17.5 50
R2.6 R2.6
= 2
= o) @
= e
o ©
== | o ©
Fr—j ©| | O
= oo N
g el
— o
B (L
|
€ T
=]
24l g
52
R2.6 ] dia. R2.6
5.2 5.2
425
17.5 50
Mounting Hole Dimensions
Four, M4
S
—
]
%
8 3
v
@ &
17.5 50 J
85

|

Juuuuu

|5

yoouvy

3.5
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

Front Panel Mounting (Using Mounting Brackets)

External Dimensions

85
175 50 70 200
30
5.2
R2.6 R2.6 26_

\
AT
i
| ll;”
R LLLLLLLLI

&

oo &

i L

oo S ,/’ ~ — |
= B / ¢
= ©| | ©
= ©| © o i ‘
= el —| | T (w i
E=| cocooo oo i o
= oo ! Ny
= oo s

oo s,

sol || o [

[
N
VN
L
o

LT

4
R2.6 /T gii./ R2.6

5.2

175 50

Mounting Hole Dimensions (Reference)

Four, M4
b
— \

%
= Square hole 3

>0
€| 205 ‘ s0 |

(89)"

* The dimensions of
the square hole are
reference values.

Dimensions for front panel mounting are references values that provide leeway.
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2-2 External and Mounting Hole Dimensions

B Three-phase 200 VAC: R88D-GT30H/-GT50H (2 to 5 kW)

Wall Mounting

External Dimensions

130

15 100

5.2

R2.6

R2.6 ‘ 5.2 dia.
N
¥ ‘@\

G BEEH LR

oooooooo

oooooooo
oooooooo
oooooooo

@ @)

©

220

B0A80BE8E0RBN0AAY0RA0RRR00ABUREERURNN
08096000000000CC000000MBCACCRAC0000GC0

T BBEEE 1

N
]|

240

250

N

5.2

R2.6 dia.

15 100

5.2

R2.6

Mounting Hole Dimensions

220

130

240

70

200

3.5
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2-2 External and Mounting Hole Dimensions

imensions

Standard Models and D

2-33

Front Panel Mounting (Using Mounting Brackets)

External Dimensions

130
15 100 70 200
&5 32.3
152 52
R2.6 5.2 dia. R2.6 2.6
ﬁxt 2o 26
¥
P

0808000000000000000000080R00R000000G00

B0A80385B0ABR0ARR0BRA0ARR00AAREEE0BN

ol o o
q I ©
Nl N N
al ,,@%
5.2
R2.6 dia. R2.6
5.2 5.2
65
15 100

Mounting Hole Dimensions (Reference)

50 Six, M4
&} <} "
g
Q Square hole Q
[a\)
<} <23
©
16 100
T 1
(132)*

* The dimensions of
the square hole are
reference values.

Dimensions for front panel mounting are references values that provide leeway.



2-2 External and Mounting Hole Dimensions

B Three-phase 200 VAC: R88D-GT75H (7.5 kW)

Front Panel Mounting (Using Mounting Brackets)

External Dimensions

248

= o o

===\

=4 =

A=

Cl —

®

=A—

@ b

=

®

70 339.3
451
(23]
oA
7w
i,
!/f;:ii_\;,
i
u —e=s
Four, 5.2 dia.
®
—- (100000000000000B000000000
0 — /000000000000000000000000
® g g 00000000000
(/0000000000000R000000C0D
(/00000000000000R0000C000000R00000O0000D
(/00000000000000R00000CR00000R00000O0000D
(/000000000000C000000C00000000000OR000D
q ]
q
@
q ®
Mounting Hole Dimensions (Reference)
Six, M4
@ _
e
o Square hole 9
a
* The dimensions of
0 & @ the square hole are
N 38.5 90 | 90 | reference values.
(250)*

Dimensions for front panel mounting are references values that provide leeway.
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2-2 External and Mounting Hole Dimensions

Servomotors

H 3,000-r/min Servomotors

50 w/100 W
R88M-G05030H(-S2)/-G10030L(-S2)/-G10030H(-S2)/-G05030H-B(S2)

/-G10030L-B(S2)/-G10030H-B(S2) [JINI®
R88M-G05030T(-S2)/-G10030S(-S2)/-G10030T(-S2)/-G05030T-B(S2)
/-G10030S-B(S2)/-G10030T-B(S2) [I:FEA

Brake connector

En r
code Motor connector

connector
25

<3

(Dimensions of shaft end
with key and tap)

125 Three, h: 9

et
-

8dia., h:6
» 30 dia., h: 7

,_
=

Two, 4.3 dia.

Standard Models and Dimensions

Dimensions (mm)
Model
LL LN
R88M-G05030L 72 26.5
R88M-G10030[] 92 46.5
R88M-G05030-B[] 102 26.5
R88M-G1003001-B[] 122 46.5

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.
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2-2 External and Mounting Hole Dimensions

H 3,000-r/min Servomotors

200 W/400 W/750 W
R88M-G20030L(-S2)/-G40030L(-S2)/-G20030H(-S2)/-G40030H(-S2)

/-G75030H(-S2)/-G20030L-B(S2)/-G40030L-B(S2)
/-G20030H-B(S2)/-G40030H-B(S2)/-G75030H-B(S2)
R88M-G20030S(-S2)/-G40030S(-S2)/-G20030T(-S2)/-G40030T(-S2)
/-G75030T(-S2)/-G20030S-B(S2)/-G40030S-B(S2)
/-G20030T-B(S2)/-G40030T-B(S2)/-G75030T-B(S2) [ A

Encoder
connector

Brake connector
Motor connector

Four, Z dia.

i

INC

o &%

(Dimensions of shaft end
with key and tap)

Bl

b
f—
=
=
Y

| R c
I | —
— s ——
N e
M(effective depth: L)
Dimensions (mm)
Model
LL [LR| S |D1|D2|C | G |[KL1| Z | QK | b |h | M |1 |L
R88M-G20030[] 79.5 11 18 |4h9| 4 (M4 |25 8
30——70[{50(60(6.5|43 4.5
R88M-G400300] 99 14 22.5|5h9| 5 M5 3 10
R88M-G750300] 112.2|35(19(90|70|80| 8 |53 | 6 | 22 |6h9| 6 35
R88M-G20030[1-B[] 116 11 18 |4h9| 4 |M4|25]| 8
30——70[{50(60|6.5|43 |45
R88M-G4003001-B[] 135.5 14 22.5|5h9| 5 M5 3 10
R88M-G7503001-BL] 149.2|/35(19(90(70|80| 8 |53 | 6 | 22 |6h9| 6 3.5

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.
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2-2 External and Mounting Hole Dimensions

H 3,000-r/min Servomotors

1 kW/1.5 kW/2 kW
R88M-G1K030T(-S2)/-G1K530T(-S2)/-G2K030T(-S2)/-G1K030T-B(S2)

/-G1K530T-B(S2)/-G2K030T-B(S2) XN

Servomotor
canon plug LL

Encoder
canon plug G
<] [

<
[ee)

(Dimensions of shaft end
with key and tap)

Four, Z dia. 45

A,

19 dia., h: 6
D2 dia., h: 7
T 3
! IA
)
3.5

M5 (depth: 12)

Standard Models and Dimensions

Dimensions (mm)
Model
LL |D1|(D2| C [D3| G |KL1| Z
R88M-G1K030L! 175|100| 80 | 90 |120| 7 | 98 | 6.6
R88M-G1K530(] 180
115| 95 |{100(135| 10 {103| 9
R88M-G2K030[] 205
R88M-G1K030[1-B[] 200(/100| 80 | 90 [120| 7 | 98 | 6.6
R88M-G1K530[1-B[] 205
115| 95 |100(135| 10 {103| 9
R88M-G2K030[1-BL[] 230

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.

W 3,000-r/min Servomotors

3 kW
R88M-G3K030T(-S2)-G3K030T-B(S2) [N

Servomotor/brake (Dimensions of the shaft end
connector LL 55 120x120 with key and tap)
Encoder
connector \FQ\ 12| 3 45
| ™ A Eight, h: 9
% R ———— ] *\ —] + <

To———— N~

m 22|dia., h: 6
110 dia., h: 7

M5 (depth: 12)

Dimensions (mm)
Model
LL
R88M-G3K030L] 217
R88M-G3K030[-B[] 242

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.
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2-2 External and Mounting Hole Dimensions

H 3,000-r/min Servomotors

4 kW/5 kW
R88M-G4K030T(-S2)/-G5K030T(-S2)/-G4K030T-B(S2)/-G5K030T-B(S2) [N

Servomotor/brake

connector

Encoder
connector

<
[oe)

145 dia.

Model

Dimensions (mm)
LL

R88M-G4K030[]

240

R88M-G5K030L]

280

R88M-G4K030L]-BL1

265

R88M-G5K03001-BL1

305

~

65 130x130
© with key and tap)
6 £ Four, 9 dia.
r N{ — 55
1 o 2 51
N % -5
] < L ) —
Y35 o ———
o
- Ty

Eight,

o

(Dimensions of shaft end

h:9
{g—

<

M8 (depth: 20)

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

H 3,000-r/min Flat Servomotors

100 W/200 W/400 W

R88M-GP10030L(-S2)/-GP20030L(-S2)/-GP40030L(-S2)/-GP10030H(-S2)
/-GP20030H(-S2)/-GP40030H(-S2)/-GP10030L-B(S2)/-GP20030L-B(S2)
/-GP40030L-B(S2)/-GP10030H-B(S2)/-GP20030H-B(S2)/-GP40030H-B(S2) [HNE

R88M-GP10030S(-S2)/-GP20030S(-52)/-GP40030S(-52)/-GP10030T(-S2)
/-GP20030T(-52)/-GP40030T(-52)/-GP10030S-B(S2)/-GP20030S-B(S2)
/-GP40030S-B(S2)/-GP10030T-B(S2)/-GP20030T-B(S2)/-GP40030T-B(S2) A

Encoder
connector Motor connector

LL LR, Brake connector

2
Sl

|
S dia., h:6

KLA1

Four, Z dia. (Dimensions of shaft end
with key and tap)

\
|
T
|
\
|
|
\
f
D2 dia., h: 7
\
h

Dimensions (mm)
LL |[LR| S |D1|D2| C | F |G |KL1| Z |QK|b [ h |11 | M | L

Model

R88M-GP10030L
R88M-GP10030H

R88M-GP10030S
R88M-GP10030T

R88M-GP20030L
R88M-GP20030H
R88M-GP20030S
R88M-GP20030T

R88M-GP40030L
R88M-GP40030H

R88M-GP40030S
R88M-GP40030T

R88M-GP10030L-B[]
R88M-GP10030H-BL]

R88M-GP10030S-B[]
R88M-GP10030T-B[]

R88M-GP20030L-BL1
R88M-GP20030H-B[]

R88M-GP20030S-BL1
R88M-GP20030T-BLI

R88M-GP40030L-BL!
R88M-GP40030H-BL]

R88M-GP40030S-BL!
R88M-GP40030T-BL]

60.5
258 7050 60| 3 | 7 |43|45|125|3h9| 3 |1.8| M3 | 6

87.5

67.5
11 18 [4h9| 4 |25 M4 | 8

94.5
30 90|70 |80 | 5| 8 | 53|55

82.5
14 225|5h9| 5 | 3 | M5 | 10

109.5

84.5

258 7050 60| 3 | 7 |43|45|125|3h9| 3 |1.8| M3 | 6
111.5

100
11 18 |4h9| 4 |25| M4 | 8

127
30 90|70 |80 | 5| 8 | 53|55

115
14 225|5h9| 5 | 3 | M5 | 10

142

Note The standard models have a straight shaft. Models with a key and tap are indicated with “S2” at the end of
the model number.
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2-2 External and Mounting Hole Dimensions

B 2,000-r/min Servomotors

1 kW/1.5 kW
R88M-G1K020T(-S2)/-G1K520T(-S2)/-G1K020T-B(S2)/-G1K520T-B(S2) [JE-FN

Four, 9 dia.

Servomotor/brake
connector LL 55 130 x 130
Encoder \[:D ©
connector 12 6 £
[N M %
g  e—— :I:I:Z:Mh ,\ . >\
I — s
1T
E====3 e
Dimensions (mm)
Model
LL
R88M-G1K020L] 150
R88M-G1K520[] 175
R88M-G1K020[1-B[]
R88M-G1K520]-B[] 200

(Dimensions of shaft end

with key and tap)
45

= 3

Eight, h: 9
{—

<

M5 (depth: 12)

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.

B 2,000-r/min Servomotors

(Dimensions of shaft end

with key and tap)

LW
QK Eight, h: 9
{—
<
| —— [
\‘ M (depth: L)

2 kW/3 kw
R88M-G2K020T(-S2)/-G3K020T(-S2)/-G2K020T-B(S2)/-G3K020T-B(S2) m
Servomotor/brake
connector LL LR 130 x 130
Encoder ©
connector ; 12| 6 i Four, 9 dia.
i NI
g :::I:I:I:M— ,\
E===c=1 4
S o
Dimensions (mm)
Model
LL|LR| S [LW|QK| M | L
R88M-G2K020L] 200| 55 (22 |45 |41 |M5| 12
R88M-G3K020L] 25065 |24 |55 |51 [M8| 20
R88M-G2K020[]-B[] 225(55 |22 |45 |41 |M5| 12
R88M-G3K020[1-B[] 275|165 |24 | 55 | 51 (M8 | 20

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.

2-40

Standard Models and Dimensions



Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

B 2,000-r/min Servomotors

4 kKW/5 kW
R88M-G4K020T(-S2)/-G5K020T(-S2)/-G4K020T-B(S2)/-G5K020T-B(S2) [N
Servomotor/brake
connector LL LR (Dimensions of shaft end
Encodetr © with key and tap)
connector £ .
. ’ ‘ \ 1\§'T372 g Four, Z dia. QK
< e [2)
® =====: s % OO | — -
—T-
_ | — O
E====1 8
Dimensions (mm)
Model
LL|{LR| S (D1| D2 | C |D3|KL1| Z [QK| b | h |t1 | M| L
R88M-G4K020L[ ] 242|165 | 28 (165| 130 (150(190(128| 11 |51 [8h9| 7 | 4 | M8 | 20
R88M-G5K020L( | 225| 70 | 35 |200(114.3|176|233|143(13.5| 50 {10h9| 8 | 5 |[M12| 25
R88M-G4K020[1-BL] 267| 65 | 28 [{165| 130 {150({190(128| 11 |51 [8h9| 7 | 4 | M8 | 20
R88M-G5K020[1-B[] 250( 70 | 35 {200(114.3{176|233|143|13.5| 50 |10h9| 8 | 5 |[M12| 25
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“S2” at the end of the model number.



2-2 External and Mounting Hole Dimensions

W 1,500-r/min Servomotors

7.5 kW

Motor
connector

Encoder

connector

<
[ee)

R88M-G7K515T(-S2)/-G7K515T-B(S2) I

Brake connector
Eye-bolt (Dimensions of shaft end

Nominal diameter: 10 with key and tap)
LL "3, 176 x 176 9%
£ £ 90
24| 3.2 % % Four, 13.5dia. | 12,h:9
T | 2e ‘ ~
| - : >\ ~ © §o

M16 (depth:32)

Dimensions (mm)
Model
LL
R88M-G7K515[] 340.5
R88M-G7K515[1-B[] 380.5

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

W 1,000-r/min Servomotors

900 W/2 kW

R88M-G90010T(-S2)/-G2K010T(-S2)/-G90010T-B(S2)/-G2K010T-B(S2) [T

Encoder connector

Servomotor/brake connector

LL LR

1D
-

T
Sdia., h:6

KLA1

84

|

|

|
S,

D2 dia., h: 7

- '

Four, Zdia. | , QK _

(Dimensions of shaft end
with key and tap)

-\\» s\

M (depth: L)

Dimensions (mm)

Model
LL|LR| S |D1| D2 | C |D3| F | G |KL1| Z |QK| b | h |t1 | M| L
R88M-G90010[] 175 70 | 22 |145| 110 |130|165| 6 |12 |118| 9 |41 |8h9 | 7 | 4 | M5 | 12
R88M-G2K010L[] 182| 80 | 35 |200(114.3|176|233| 3.2 | 18 |143|13.5| 50 |10h9| 8 | 5 [M12| 25
R88M-G90010[1-B[] 200| 70 | 22 |145| 110 (130|165 6 |12 (118 9 |41 |8h9| 7 | 4 | M5 | 12
R88M-G2K010[1-B[] 207| 80 | 35 |200(114.3{176|233|3.2 | 18 |143|13.5| 50 |[10h9| 8 | 5 |M12| 25

Note The standard models have a straight shaft. Models with a key and tap are indicated with “S2” at the end of

the model number.

H 1,000-r/min Servomotors

Four, 13.5 dia.

(Dimensions of shaft end

with key and ta|

3 kW
R88M-G3K010T(-S2)/-G3K010T-B(S2) [JI-IN
Servomotor/brake
connector LL 80
S — © 176 x 176
Encoder connector 1832 j

143

1143 dia., h: 7

Dimensions (mm)
Model
LL
R88M-G3K010[] 222
R88M-G3K010[1-B[] 271

P)

10, h

ooT$

9

[Te]

M12 (depth: 25)

Note The standard models have a straight shaft. Models with a key and tap are indicated with

“S2” at the end of the model number.
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2-2 External and Mounting Hole Dimensions

H 1,000-r/min Servomotors

4.5 kW
R88M-G4K510T(-S2)/-G4K510T-B(S2) [N

(Dimensions of shaft end
Servomotor/brake with key and tap)
connector LL 13

Eye-bolt 176 x 176 90

Nominal
. ?/ 24/3.2
Encoder connector diameter: 10 T

<
[oe]

12,h: 9

f—
N { Te]
[c¢)

42 dia., h: 6

i
i
|
.
114.3 dia.,, h: 7

M16 (depth: 32)

Dimensions (mm)
Model
LL
R88M-G4K510[] 300.5
R88M-G4K5100]-B[] 337.5

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.

H 1,000-r/min Servomotors

6 kW
R88M-G6K010T(-S2)/-G6K010T-B(S2) [T
Brake connector
Motor Eye-bolt (Dimensions of shaft end
connector Nominal diameter: 10 with key and tap)
LL 113 176 x 176
96
©
Encoder £ ) 90 .
connector _‘2:1' 3.2 %.— . Four, 13.5 dia. 12, h:9
-] e}
ﬁ; N ‘ g T >\ ,,,,,, 00* [T}
3 j —=————7 <{ = :

M16 (depth: 32)

Dimensions (mm)
Model
LL
R88M-G6K010L] 340.5
R88M-G6K010[1-B[] 380.5

Note The standard models have a straight shaft. Models with a key and tap are indicated with
“S2” at the end of the model number.
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

Parameter Unit Dimensions

B R88A-PR02G Hand-held Parameter Unit

2-45

¢

(1500)

(24)

MS3 (depth: 5)

(15)

(114)

\Mini DIN 8-pin

MD connector



2-2 External and Mounting Hole Dimensions

Servomotor and Decelerator Combinations

3,000-r/min Servomotors

1/11

Motor model 1/5 (1/9 for flange size 1/21 1/33 1/45
No.11)
R88G- R88G- R88G-
R88M- HPG11B05100BL[] HPG11B09050B[] HPG14A21100B[] |R88G- R88G-
GO05030[] |[(Also used with (Gear ratio 1/9) (Also used with HPG14A33050B[] [HPG14A45050B[]
R88M-G10030L1]) R88M-G10030L1)
R88M- R88G- R88G- R88G- R88G- R88G-
G10030L] |HPG11B05100BL] |HPG14A11100B[] [HPG14A21100B[] |HPG20A33100B[] |HPG20A45100BL]
R88M- R88G- R88G- R88G- R88G- R88G-
G20030]1 |HPG14A05200BL] |HPG14A11200B[1 [HPG20A21200B[] |HPG20A33200B[] |HPG20A45200B[]
R88M- R88G- R88G- R88G- R88G- R88G-
G40030L]1 |HPG14A05400BL] |HPG20A11400B[1 [HPG20A21400B[] |HPG32A33400B[] |HPG32A45400B[]
R88M- R88G- R88G- R88G- R88G- R88G-
G75030L]1 |HPG20A05750BL] |HPG20A11750B[1 [HPG32A21750B[] |HPG32A33750B[] |HPG32A45750BL]
R88M- R88G- R88G- R88G- R88G- R88G-
G1K030T |HPG32A051KO0BL] |HPG32A111KOB[] [HPG32A211KOB[] |HPG32A331K0BL] |HPG50A451KO0BL]
R88G- R88G- R88G-
R88M- HPG32A052K0B[] |[HPG32A112K0B[] |R88G- HPG50A332K0B[] |R88G-
G1K530T |(Also used with (Also used with HPG32A211K5BL] |(Also used with HPG50A451K5B[]
R88M-G2K030T) |R88M-G2K030T) R88M-G2K030T)
R88M- R88G- R88G- R88G- R88G-
G2K030T HPG32A052K0BL] [HPG32A112K0BL] [HPG50A212K0BL] |HPG50A332K0BL]
R88M- R88G- R88G- R88G-
G3K030T |HPG32A053K0BL] |HPG50A113K0BL] [HPG50A213K0BL]
R88G-
R88M- R88G- HPGS50A115K0BL] |
G4K030T |HPG32A054K0BL] |(Also used with
R88M-G5K030T)
R88M- R88G- R88G- B
G5K030T |HPG50A055K0BL] |HPG50A115K0BL
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imensions

Standard Models and D

2-2 External and Mounting Hole Dimensions

3,000-r/min Flat Servomotors

Motor 1/5 111 1/21 1/33 1/45
model
R88M- R88G- R88G- R88G- R88G- R88G-
GP10030[] [HPG11B05100PBL] |HPG14A11100PBL] |HPG14A21100PBL] |HPG20A33100PB[] |HPG20A45100PB[]
R88M- R88G- R88G- R88G- R88G- R88G-
GP20030[] |HPG14A05200PBL] |HPG20A11200PBL] |HPG20A21200PBL] |HPG20A33200PB[] |HPG20A45200PB[]
R88M- R88G- R88G- R88G- R88G- R88G-
GP40030[] |HPG20A05400PBL] |HPG20A11400PBL] |HPG20A21400PBL] |HPG32A33400PB[] |HPG32A45400PB[]
2,000-r/min Servomotors
Motor 1/11 1/21 1/33
model 1/5 (1/12 for flange size | (1/20 for flange size | (1/25 for flange size 1/45
No.65) No.65) No.65)
R88G- R88G- R88G-
R88M- HPG32A053K0BL] |HPG32A112K0SBL] |R88G- HPG50A332K0SBL] |R88G-
G1K020T |[(Also used with (Also used with HPG32A211K0SBL1 |(Also used with HPG50A451K0SBL]
R88M-G3K030T) R88M-G2K020T) R88M-Gi2K020T)
R88G- R88G- R88G- R88G-
R88M- HPG32A053K0BL] [HPG32A112K0SBL] |[HPG50A213K0BL] |HPG50A332K0SBL] .
G1K520T |[(Also used with (Also used with (Also used with (Also used with
R88M-G3K030T) R88M-G2K020T) R88M-G3K030T) R88M-G2K020T)
R88G- R88G-
R88M- HPG32A053K0BL] |R88G- HPG50A213K0BL] |R88G-
G2K020T |(Also used with HPG32A112K0SBL] |(Also used with HPG50A332K0SBL]
R88M-G3K030T) R88M-G3KO030T)
R88G- R88G-
R88M- HPG32A054K0BL] |[HPG50A115K0BL] |R88G- R88G-
G3KO020T |(Also used with (Also used with HPG50A213K0SBL] |HPG65A253K0SBL]
R88M-G4KO030T) R88M-G5K030T)
R88M- R88G- R88G- R88G- R88G-
G4K020T |HPG50A054K0SBL] |HPG50A114K0SBL] |HPG65A204K0SBL] |HPG65A254K0SBL]
R88M- R88G- R88G- R88G- R88G-
G5K020T |HPG50A055K0SBL] [HPG50A115K0SBL] |HPG65A205K0SBL] |HPG65A255K0SBL ]
R88M- R88G- R88G-
G7K515T |HPG65A057K5SBL] |HPG65A127K5SBL]
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2-2 External and Mounting Hole Dimensions

1,000-r/min Servomotors

1/11 1/21 1/33
Motor model 1/5 (1/12 for flange size | (1/20 for flange size | (1/25 for flange size
No.65) No.65) No.65)
R88M- R88G- R88G- R88G- R88G-
G90010T  |HPG32A05900TBL] |HPG32A11900TBL] |HPG50A21900TBL] |HPG50A33900TBL]
R88G-
R88M- R88G- R88G- R88G- HPG65A255K0SBL]
G2K010T |HPG32A052K0TBL] |HPG50A112KOTBL] |HPG50A212KOTBL] |(Also used with R88M-
G5K020T)

R88G- R88G- R88G- R88G-
R88M- HPG50A055K0SBL] |HPG50A115K0SBL] |HPG65A205K0SBlL] |HPG65A255K0SBL ]
G3K010T  |(Also used with R88M- | (Also used with R88M- | (Also used with R88M- | (Also used with R88M-

G5K020T) G5K020T) G5K020T) G5K020T)

R88G-
R88M- R88G- HPG65A127K5SBL]  |R88G- i
G4K510T |HPG50A054K5TBL] | (Also used with R88M-|HPG65A204K5TB]
G7K515T)

R88G- R88G-
R88M- HPG65A057K5SBL]  |HPG65A127K5SBL] | i
G6KO10T  |(Also used with R88M-|(Also used with R88M-

G7K515T)

G7K515T)

2-48

Standard Models and Dimensions



Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

Decelerator Dimensions

B Backlash = 3’ Max.

Decelerators for 3,000-r/min Servomotors

Dimensions (mm)
Model LM|LR|C1| C2 D1 |[D2 (D3| D4 |D5| E | F1 |F2 | G
1/5 |R88G-HPG11B05100B[]|39.5| 42 | 40 |40x40| 46 | 46 [40.0(39.5| 29 | 27 | 22| 15 5
1/9 |R88G-HPG11B09050B[1|39.5| 42 | 40 |40x40| 46 | 46 [40.0(39.5| 29 | 27 | 22| 15 5
50 W |1/21|R88G-HPG14A21100B[]|64.0| 58 | 60 |60x60| 70 | 46 [56.0|55.5| 40 | 37 | 25 | 21 8
1/33|R88G-HPG14A33050BL1|64.0| 58 | 60 [60x60| 70 | 46 |56.0(55.5| 40 | 37 | 2.5 | 21 8
1/45|R88G-HPG14A45050BL1|64.0| 58 | 60 [60x60| 70 | 46 |56.0(55.5| 40 | 37 | 25 | 21 8
1/5 |R88G-HPG11B05100B[1|39.5| 42 | 40 |40x40| 46 | 46 [40.0(39.5| 29 | 27 | 22| 15 5
1/11|R88G-HPG14A11100BLJ |64.0| 58 | 60 |60x60| 70 | 46 |56.0(55.5| 40 | 37 | 2.5 | 21 8
100 W|1/21|R88G-HPG14A21100B[] | 64.0| 58 | 60 |60x60| 70 | 46 [56.0|55.5| 40 | 37 | 25 | 21 8
1/33|R88G-HPG20A33100B[J|66.5| 80 | 90 |55dia.| 105 | 46 |85.0(84.0| 59 | 53 | 7.5 | 27 | 10
1/45/R88G-HPG20A45100B[] |66.5| 80 | 90 |55dia.| 105 | 46 [85.0(84.0| 59 | 53 | 7.5 | 27 | 10
1/5 |R88G-HPG14A05200B[] (64.0| 58 | 60 |60x60| 70 | 70 |56.0|55.5| 40 | 37 | 25 | 21 8
1/11|R88G-HPG14A11200B[]|64.0| 58 | 60 [60x60| 70 | 70 |56.0|55.5| 40 | 37 | 2.5 | 21 8
200 W|1/21|R88G-HPG20A21200B[] |71.0| 80 | 90 |89dia.| 105 | 70 [85.0|84.0| 59 | 53 | 7.5 | 27 | 10
1/33|R88G-HPG20A33200B[] | 71.0| 80 | 90 |89dia.| 105 | 70 [85.0|84.0| 59 | 53 | 7.5 | 27 | 10
1/45|R88G-HPG20A45200B] | 71.0| 80 | 90 (89dia.| 105 | 70 |85.0|84.0| 59 | 53 | 7.5 | 27 | 10
Dimensions (mm)
Model S T | 21 70 AT Key dimensions dim-err?sions
QK | b h t1 M L
1/5 |R88G-HPG11B05100BL]| 8 20 | 34 M4x9 M3 | 15 | 3 3 |18 | M3 6
1/9 |R88G-HPG11B09050BL1| 8 20 | 34 M4x9 M3 | 15 | 3 3 |18 | M3 6
50 W [1/21|R88G-HPG14A21100BL]| 16 | 28 | 5.5 | M4x10 M3 25 5 5 3 M4 8
1/33|R88G-HPG14A33050BL1| 16 | 28 | 55 | M4x10 | M3 | 25 | 5 5 3 M4 8
1/45|R88G-HPG14A45050B[1| 16 | 28 | 55 | M4x10 | M3 | 25 | 5 5 3 M4 8
1/5 |R88G-HPG11B05100BL1| 8 20 | 34 M4x9 M3 | 15 | 3 3 |18 | M3 6
1/11|R88G-HPG14A11100BL]| 16 | 28 | 5.5 | M4x10 M3 25 5 5 3 M4 8
100 W|1/21|R88G-HPG14A21100BL]| 16 | 28 | 5.5 | M4x10 M3 25 5 5 3 M4 8
1/33|R88G-HPG20A33100B[ 1| 25 | 42 | 9.0 | M4x10 | M4 | 36 | 8 7 | 40| M6 12
1/45|R88G-HPG20A45100B[1| 25 | 42 | 9.0 | M4x10 | M4 | 36 | 8 7 | 40| M6 12
1/5 |R88G-HPG14A05200B ]| 16 | 28 | 5.5 | M4x10 | M4 | 25 | 5 5 3 M4 8
1/11|R88G-HPG14A11200BL]| 16 | 28 | 55 | M4x10 M4 25 5 5 3 M4 8
200 W|1/21|R88G-HPG20A21200BL1| 25 | 42 | 9.0 | M4x10 | M4 | 36 | 8 7 | 40| M6 12
1/33|R88G-HPG20A33200B[ 1| 25 | 42 | 9.0 | M4x10 M4 | 36 | 8 7 | 40| M6 12
1/45|R88G-HPG20A45200BL]| 25 | 42 | 9.0 | M4x10 M4 36 8 7 4.0 M6 12

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number (the suffix shown in the
box). (Example: R88G-HPG11B05100BJ)
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2-2 External and Mounting Hole Dimensions

Dimensions (mm)

Model
LM | LR | C1 Cc2 D1 |D2| D3 | D4 |D5| E |F1 |F2 | G
1/5 |R88G-HPG14A05400B[ ]| 64.0 | 58 | 60 | 60x60 | 70 | 70 | 56.0 | 55.5 | 40 | 37 | 2.5 | 21 8
1/11|R88G-HPG20A11400B[1| 71.0 | 80 | 90 | 89 dia. |105| 70 | 85.0 | 84.0| 59 | 63 | 75| 27 | 10
400 W|1/21|R88G-HPG20A21400B[ 1| 71.0 | 80 | 90 | 89 dia. |105| 70 | 85.0 | 84.0 | 59 | 53 |7.5| 27 | 10
1/33|R88G-HPG32A33400B(1/104.0| 133 | 120 |122 dia.| 135| 70 [115.0({114.0| 84 | 98 |12.5| 35 | 13
1/45|R88G-HPG32A45400B(1/104.0| 133 | 120 |122 dia.| 135| 70 [115.0({114.0| 84 | 98 |12.5| 35 | 13
1/5 |R88G-HPG20A05750BL]| 78.0 | 80 | 90 | 80x80 |105| 90 | 85.0 [ 84.0| 59 | 53 | 75| 27 | 10
1/11|R88G-HPG20A11750B([1| 78.0 | 80 | 90 | 80x80 | 105| 90 | 85.0 | 84.0| 59 | 63 | 75| 27 | 10
750 W|1/21|R88G-HPG32A21750B[1/104.0| 133 | 120 | 122 dia.| 135| 90 |115.0({114.0| 84 | 98 |12.5| 35 | 13
1/33|R88G-HPG32A33750BL1{104.0{ 133 | 120|122 dia.| 135 | 90 |115.0/114.0| 84 | 98 |12.5| 35 | 13
1/45|R88G-HPG32A45750B(1/104.0| 133 | 120 |122 dia.| 135| 90 [115.0({114.0| 84 | 98 |12.5| 35 | 13
Dimensions (mm)
Model S T 71 70 AT Key dimensions dim;—:s‘,)ions
QK h 1 M L
1/5 |R88G-HPG14A05400BL]| 16 28 | 55 |M4x10| M4 | 25 5 5 3 M4 8
1/11|R88G-HPG20A11400B[1| 25 42 | 9.0 |M4x10| M4 | 36 8 7 4.0 M6 12
400 W|1/21|R88G-HPG20A21400BL1| 25 42 | 9.0 | M4x10| M4 36 8 7 4.0 M6 12
1/33|R88G-HPG32A33400BL1| 40 82 [ 11.0 [ M4x10| M4 | 70 12 8 5.0 M10 20
1/45|R88G-HPG32A45400B( 1| 40 82 | 11.0 | M4x10| M4 | 70 12 8 5.0 M10 20
1/5 |R88G-HPG20A05750B[1| 25 42 | 9.0 |M5x12| M4 36 8 7 4.0 M6 12
1/11|R88G-HPG20A11750BL1| 25 42 | 9.0 |M5x12| M4 | 36 8 7 4.0 M6 12
750 W|1/21|R88G-HPG32A21750BL1| 40 82 | 11.0 | M5x12| M6 70 12 8 5.0 M10 20
1/33|R88G-HPG32A33750B[1| 40 82 | 11.0 | M5x12| M6 70 12 8 5.0 M10 20
1/45|R88G-HPG32A45750BL1| 40 82 [ 11.0 |M5x12| M6 | 70 12 8 5.0 M10 20
*1. This is the set bolt.
Outline Drawings
___cixct 3 . Set bolt (AT) Four, Z2
- ! - - -
[
~ i -
5
o||8] =
a L2 @
& yy ] = —
= T g F1 E- \-E- - -
Four, Z1 dia. T C2xC2
F2 |G
= LR = LM > Set bolt (AT)
. . Four, Z2
Key and Tap Dimensions
K
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

Dimensions (mm)

Model IM|[LR|C1| C2 |Di|D2|D3|D4|D5] E |Fi]|F2

1/5 |R88G-HPG32A051KOBL] | 104 | 133|120 | 122 dia. | 135 | 100 | 115|114 | 84 | 98 12.5| 35

1/11 |R88G-HPG32A111KOBL] | 104 | 133 | 120 | 122 dia. | 135 | 100 | 115|114 | 84 | 98 |12.5| 35

1 KW | 1/21 R88G-HPG32A211KOBL] | 104 | 133 | 120 | 122 dia. | 135 | 100 | 115|114 | 84 | 98 12.5| 35
1/33|R88G-HPG32A331KOBL] | 104 | 133 | 120 | 122 dia. | 135 | 100 | 115 | 114 | 84 | 98 |12.5| 35

1/45 R88G-HPG50A451KOBL] | 123 | 156 | 170 | 170 dia. | 190 | 100 | 165 | 163 | 122 | 103 |12.0| 53

1/5 |R88G-HPG32A052K0BL] | 110 | 133 | 120 | 135dia. | 135 | 115 | 115 | 114 | 84 | 98 |12.5| 35

1/11 |R88G-HPG32A112KOBL] | 110 | 133 | 120 | 135 dia. | 135 | 115 | 115|114 | 84 | 98 |12.5| 35

1.5 KW/ 1/21 R88G-HPG32A211K5BL] | 110|133 | 120 | 135 dia. | 135 | 115 | 115|114 | 84 | 98 12.5| 35
1/33 | R88G-HPG50A332K0BL] | 123 | 156 | 170 | 170 dia. | 190 | 115 | 165 | 163 | 122 | 103 |12.0| 53

1/45 R88G-HPG50A451K5BL] | 123 | 156 | 170 | 170 dia. | 190 | 115 | 165 | 163 | 122 | 103 |12.0| 53

1/5 |R88G-HPG32A052K0BL] | 110 | 133 | 120 | 135dia. | 135 | 115 | 115 | 114 | 84 | 98 |12.5| 35

5y | V/11/REBG-HPGE2AT12K0BT] | 110|133 120 135 dia. 135 115|115 114| 84 | 98 125 35
1/21 | R88G-HPG50A212K0BL] | 123 | 156 | 170 | 170 dia. | 190 | 115 | 165 | 163 | 122 | 103 | 12.0| 53
1/33|R88G-HPG50A332K0BL] | 123 | 156 | 170 | 170 dia. | 190 | 115 | 165 | 163 | 122 | 103 |12.0| 53

1/5 |R88G-HPG32A053K0BL] | 107 | 133 | 120  130x130| 135 | 145 | 115 | 114 | 84 | 98 |12.5| 35

3KW | 1/11|R88G-HPG50A113KOBL] | 123 | 156 | 170 | 170 dia. | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53
1/21 |R88G-HPG50A213KOBL] | 123 | 156 | 170 | 170 dia. | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

41y |15 |RBBC-HPG32A054K0BL) | 129|133 120 130x130| 135 145 115 114 84 | 98 |12.5) 35
111 |R88G-HPG50A115K0BL] | 149 | 156 | 170 | 130x130| 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

oy | 1/5 [RB8G-HPGSOAOSSKOBL] | 149 156 170 130x130| 180 | 145 165 | 163 122103 12.0| 53
1/11 |R88G-HPG50A115KOBL] | 149 | 156 | 170 |130x130| 190 | 145 | 165 | 163 | 122 | 103 | 12.0| 53

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number (the suffix shown in the
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2-2 External and Mounting Hole Dimensions

Dimensions (mm)
Model als!|tlaz 70 | AT Key dimensions dimt-ar:sions
QK| b h | t1 M L
1/5 |R88G-HPG32A051K0B[] 134082 |11 Méx12| M6 | 70 | 12 | 8 | 5.0 | M10| 20
1/11 |R88G-HPG32A111KOBL 13140 (82|11 |M6x12 | M6 | 70 | 12 | 8 | 5.0 | M10| 20
1 kW |1/21 |R88G-HPG32A211KO0BL] 13140 (82|11 |M6x12 | M6 | 70 | 12 | 8 | 5.0 | M10| 20
1/33 |R88G-HPG32A331KO0BL] 134082 |11 M6x12| M6 | 70 | 12 | 8 | 5.0 | M10| 20
1/45 |R88G-HPG50A451KO0BL] 16 |50 |82 | 14 | M6x10 | M6 | 70 | 14 | 9 |55 |M10| 20
1/5 |R88G-HPG32A052K0B[] 134082 |11 M8x10| M6 | 70 | 12 | 8 | 5.0 | M10| 20
1/11 |R88G-HPG32A112K0BL] 134082 |11 M8x10| M6 | 70 | 12 | 8 | 5.0 | M10| 20
1.5 kW|1/21|R88G-HPG32A211K5BL] 13140 (82|11 | M8x10| M6 | 70 | 12 | 8 | 5.0 | M10| 20
1/33 |R88G-HPG50A332K0BL] 16 |50 | 82 | 14 | M8x10 | M6 | 70 | 14 | 9 | 55 | M10| 20
1/45 |R88G-HPG50A451K5BL] 16 |50 |82 | 14 | M8x10 | M6 | 70 | 14 | 9 |55 |M10| 20
1/5 |R88G-HPG32A052K0BL] 13140 (82|11 | M8x10| M6 | 70 | 12 | 8 | 5.0 | M10| 20
1/11 |R88G-HPG32A112K0BL] 134082 |11 M8x10| M6 | 70 | 12 | 8 | 5.0 | M10| 20
2kw 1/21 |R88G-HPG50A212K0BL 16 |50 |82 | 14 | M8x10 | M6 | 70 | 14 | 9 |55 |M10| 20
1/33 |R88G-HPG50A332K0BL] 16 |50 | 82 | 14 | M8x10 | M6 | 70 | 14 | 9 | 55 | M10| 20
1/5 |R88G-HPG32A053K0B[] 134082 |11 M8x18 | M6 | 70 | 12 | 8 | 5.0 | M10| 20
3 kW |1/11 |R88G-HPG50A113K0BL] 16 |50 |82 | 14 | M8x16 | M6 | 70 | 14 | 9 | 55 |M10| 20
1/21 |R88G-HPG50A213K0BL] 16 |50 | 82 | 14 | M8x16 | M6 | 70 | 14 | 9 | 55 | M10| 20
1/5 |R88G-HPG32A054K0BL 13140 (82|11 | M8x25 | M6 | 70 | 12 | 8 | 5.0 |M10| 20
kW 1/11 |R88G-HPG50A115KO0BL] 16 |50 |82 | 14 | M8x25 | M6 | 70 | 14 | 9 |55 |M10| 20
5 KW 1/5 |R88G-HPG50A055K0B(] 16 |50 | 82 | 14 | M8x25 | M6 | 70 | 14 | 9 | 55 | M10| 20
1/11 |R88G-HPG50A115K0BL] 16 |50 |82 | 14 | M8x25 | M6 | 70 | 14 | 9 |55 |M10| 20
*1. This is the set bolt.
Outline Drawings
C1 x C1 - - Set bolt (AT) Four, Z2
Ty ij_‘_“ u
2 e — B
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- & <|wlS I
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vy ||
- T = Fi % K==
Four, Z1 dia. -~ |
F2 |G
et LR L LM L
Key and Tap Dimensions
QK
- b
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M (depth: L

*2. With the R88G-HPG50L], the height tolerance is 8 mm (D3 dia., h: 8).
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

Decelerators for 2,000-r/min Servomotors

Model Dimensions (mm)

LM | LR | C1 c2 D1 |D2 | D3 | D4 |D5| E | F1 | F2

1/5 |R88G-HPG32A053K0BL] 107 | 133|120 | 130x130 | 135|145 | 115|114 | 84 | 98 |12.5| 35

1/11 |R88G-HPG32A112K0SBL] 107 | 133|120 | 130x130 | 135 | 145 | 115|114 | 84 | 98 |12.5| 35

1 kW |1/21 |R88G-HPG32A211K0SB[] 107 | 133 | 120 | 130x130 | 135|145 | 115|114 | 84 | 98 [125| 35

1/33 |R88G-HPG50A332K0SBL] 123|156 | 170 | 170 dia. | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

1/45 |R88G-HPG50A451K0SBL] 123|156 | 170 | 170 dia. | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

1/5 |R88G-HPG32A053K0B[] 107 | 133 | 120 | 130x130 | 135|145 | 115|114 | 84 | 98 [125| 35
1.5 KW 1/11 |R88G-HPG32A112K0SBL] 107 | 133|120 | 130x130 | 135 | 145 | 115|114 | 84 | 98 |12.5| 35
' 1/21 |R88G-HPG50A213K0BL] 123|156 | 170 | 170 dia. | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

1/33 |R88G-HPG50A332K0SBL] 123|156 | 170 | 170 dia. | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

1/5 |R88G-HPG32A053K0BL] 107 | 133|120 | 130x130 | 135 | 145 | 115|114 | 84 | 98 |12.5| 35

o KW 1/11 |R88G-HPG32A112K0SBL] 107 | 133 | 120 | 130x130 | 135|145 | 115|114 | 84 | 98 [125| 35

1/21 |R88G-HPG50A213K0BL] 123|156 | 170 | 170 dia. | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53
1/33 |R88G-HPG50A332K0SBL 123|156 | 170 | 170 dia. | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53
1/5 |R88G-HPG32A054K0B[] 129 | 133 | 120 | 130x130 | 135|145 | 115|114 | 84 | 98 [125| 35
3 KW 1/11 |R88G-HPG50A115K0BL] 149|156 | 170 | 130x130 | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

1/21 |R88G-HPG50A213K0SBLI 149 | 156 | 170 | 130x130 | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

1/25 |R88G-HPG65A253K0SBL] 231|222 | 230 | 130x130 | 260 | 145 | 220 | 214 | 168 | 165 |12.0| 57

Dimensions (mm)

Model cgls!|tlz 7o | AT Key dimensions dim;-:sions

QK| b | h |11 | M L

1/5 |R88G-HPG32A053K0BL] 13|40 | 82|11 | M8x18| M6 |70 12| 8 |5.0|M10| 20

1/11 |R88G-HPG32A112K0SBL] 13 /40|82 |11 | M8x18 | M6 |70 | 12| 8 |5.0| M10| 20

1 kW |1/21 |R88G-HPG32A211K0OSB[] 13 40| 82|11 | M8x18 | M6 |70 |12 | 8 |5.0 M10| 20
1/33|R88G-HPG50A332K0SBL 16 | 50 | 82 | 14 | M8x16 | M6 |70 | 14| 9 |55 |M10| 20

1/45 |R88G-HPG50A451K0SBL] 16 |50 | 82 | 14 | M8x16 | M6 | 70 (14| 9 |55 | M10| 20

1/5 |R88G-HPG32A053KO0B[] 13 40| 82|11 | M8x18 | M6 |70 |12 | 8 |5.0 M10| 20

1/11 |R88G-HPG32A112K0SBL] 13 /40|82 |11 | M8x18 | M6 |70 | 12| 8 |5.0| M10| 20

15 kW 1/21 |R88G-HPG50A213K0BL] 16 |50 | 82 | 14 | M8x16 | M6 | 70 (14| 9 |55 | M10| 20
1/33 |R88G-HPG50A332K0SBL 16 | 50 | 82 | 14 | M8x16 | M6 |70 | 14| 9 |55 |M10| 20

1/5 |R88G-HPG32A053K0BL] 13 /40|82 |11 | M8x18 | M6 |70 | 12| 8 |5.0| M10| 20

2 KW 1/11 |R88G-HPG32A112K0SBL[] 13 40| 82|11 | M8x18 | M6 |70 |12 | 8 |5.0 M10| 20
1/21|R88G-HPG50A213K0BL 16 |50 | 82 | 14 | M8x16 | M6 | 70 | 14 | 9 |55|M10| 20

1/33 |R88G-HPG50A332K0SBL] 16 |50 | 82 | 14 | M8x16 | M6 | 70 (14| 9 |55 | M10| 20

1/5 |R88G-HPG32A054K0B[] 13 40|82 |11 | M8x25 | M6 |70 |12 | 8 |5.0 M10| 20
1/11|R88G-HPG50A115K0BL] 16 |50 | 82 | 14 | M8x25 | M6 | 70 | 14 | 9 |55|M10| 20

3w 1/21 |R88G-HPG50A213K0SBL] 16 |50 | 82 | 14 | M8x25 | M6 | 70 (14| 9 |55 | M10| 20
1/25 |R88G-HPG65A253K0SBL 25|80 |130| 18 | M8x25 | M8 |110| 22 | 14 |9.0 M16 | 35

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number (the suffix shown in the
box). (Example: R88G-HPG32A053K0BJ)
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2-2 External and Mounting Hole Dimensions

Model Dimensions (mm)
LM | LR | C1 Cc2 D1 |D2 |D3 | D4 |D5| E | F1 | F2
1/5 |R88G-HPG50A054K0SBL] 149 | 156 | 170 | 180x180 | 190 | 165 | 165 | 163 | 122 | 103 |12.0| 53
4 KW 1/11 |R88G-HPG50A114K0SBL] 149 | 156 | 170 | 180x180 | 190 | 165 | 165 | 163 | 122 | 103 |12.0| 53
1/20 |R88G-HPG65A204K0SBL] 231 | 222 | 230 | 180x180 | 260 | 165 | 220 | 214 | 168 | 165 |12.0| 57
1/25 |R88G-HPG65A254K0SBL] 231 | 222|230 | 180180 | 260 | 165|220 | 214 | 168 | 165 |12.0| 57
1/5 |R88G-HPG50A055K0SBL] 149 | 156 | 170 | 180x180 | 190 | 200 | 165 | 163 | 122 | 103 |12.0| 53
5 KW 1/11 |R88G-HPG50A115K0SBL] 149 | 156 | 170 | 180x180 | 190 | 200 | 165 | 163 | 122 | 103 |12.0| 53
1/20 |R88G-HPG65A205K0SBL] 231 | 222|230 | 180x180 | 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57
1/25 |R88G-HPG65A255K0SBL] 231 | 222|230 | 180x180 | 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57
75 KW 1/5 |R88G-HPG65A057K5SBL] 184.5| 222 | 230 | 180x180 | 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57
’ 1/12 |R88G-HPG65A127K5SBL] 254.5| 222 | 230 | 180x180 | 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57
Dimensions (mm)
. ; Tap
Model als!T!lz 70 AT Key dimensions dimensions
QK| b | h |t1 | M L
1/5 |R88G-HPG50A054K0SBL] 16 |50 | 82 | 14 | M10x25 | M6 |70 | 14| 9 |55 | M10| 20
4 KW 1/11 |R88G-HPG50A114K0SBL] 16 | 50 | 82 | 14 | M10x25 | M6 | 70 | 14 | 9 |55 | M10| 20
1/20 |R88G-HPG65A204K0SBL] | 25 | 80 |130| 18 | M10x25 | M8 [110| 22 | 14 |9.0 | M16 | 35
1/25 |R88G-HPG65A254K0SBL] 25|80 (130| 18 | M10x25 | M8 |110| 22 | 14 |9.0| M16 | 35
1/5 |R88G-HPG50A055K0SBL] 16 | 50 | 82 | 14 |M12x25| M6 | 70 | 14 | 9 |55 | M10| 20
5 KW 1/11 |R88G-HPG50A115K0SBL] 16 |50 | 82 | 14 | M12x25 | M6 |70 | 14 | 9 |55 | M10| 20
1/20 |R88G-HPG65A205K0SBL] | 25 | 80 (130| 18 | M12x25 | M8 |[110| 22 | 14 |9.0 | M16 | 35
1/25 |R88G-HPG65A255K0SBL] | 25 | 80 (130| 18 | M12x25 | M8 [110| 22 | 14 |9.0 | M16 | 35
75 KW 1/5 |R88G-HPG65A057K5SBL] 25|80 (130| 18 | M12x25 | M8 |110| 22 | 14 |9.0| M16 | 35
' 1/12 |R88G-HPG65A127K5SBL] | 25 | 80 (130| 18 | M12x25 | M8 [110| 22 | 14 |9.0 | M16 | 35
*1. This is the set bolt.
Outline Drawings
_ CcixCl « E Set bolt (AT) Four, Z2
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Key and Tap Dimensions
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M (depth: L

*2. With the R88G-HPG50L1/-HPG65L], the height tolerance is 8 mm (D3 dia., h: 8).
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

Decelerators for 1,000-r/min Servomotors

Model Dimensions (mm)

LM | LR | C1 c2 D1 | D2 | D3 | D4 |D5| E | F1 | F2

1/5 |R88G-HPG32A05900TBL] 129 [ 133|120 |130x130| 135|145 115|114 | 84 | 98 |12.5| 35

1/11 |R88G-HPG32A11900TBL] 129 [ 133|120 |130x130|135| 145|115 /114 | 84 | 98 |12.5| 35

900 W
1/21 |R88G-HPG50A21900TBL ] 149 | 156|170 | 130x130 | 190 | 145 | 165 | 163 | 122 | 103 |12.0| 53

1/33 |R88G-HPG50A33900TBL] 149 | 156|170 |130x130| 190 | 145|165 163 | 122|103 |12.0| 53

1/5 |R88G-HPG32A052K0TBL] 129 [ 133|120 | 180x180| 135|200 | 115|114 | 84 | 98 [12.5| 35

1/11 |R88G-HPG50A112K0TBL] 149 | 156|170 | 180x180 | 190 | 200 | 165 | 163 | 122 | 103 |12.0| 53

2 W 1/21 |R88G-HPG50A212K0TBL] 149 | 156|170 |180x180 | 190|200 | 165 | 163 | 122 | 103 |12.0| 53
1/25 |R88G-HPG65A255K0SBL] 231 | 222|230 | 180x180| 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57
1/5 |R88G-HPG50A055K0SBL] 149 | 156|170 |180x180 | 190|200 | 165 | 163 | 122 | 103 |12.0| 53
3 KW 1/11 |R88G-HPG50A115K0SBL] 149 | 156|170 |180x180 | 190|200 | 165 | 163 | 122 | 103 |12.0| 53

1/20 |R88G-HPG65A205K0SBL] 231 | 222|230 | 180x180| 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57

1/25 |R88G-HPG65A255K0SBL] 231 | 222|230 | 180x180| 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57

1/5 |R88G-HPG50A054K5TBL] 149 | 156|170 | 180x180 | 190 | 200 | 165 | 163 | 122 | 103 |12.0| 53

4.5 kW|1/12|R88G-HPG65A127K5SBL] |254.5| 222 | 230 | 180x180 | 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57

1/20 |R88G-HPG65A204K5TBL] | 254.5 | 222 | 230 | 180x180 | 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57

6 KW 1/5 |R88G-HPG65A057K5SBL] | 184.5| 222 | 230 | 180x180 | 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57

1/12 |R88G-HPG65A127K5SBL] | 254.5 | 222 | 230 | 180x180 | 260 | 200 | 220 | 214 | 168 | 165 |12.0| 57

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number (the suffix shown in the
box). (Example: R88G-HPG32A05900TBJ)
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2-2 External and Mounting Hole Dimensions

Dimensions (mm)

Model cals!|T!lz 70 AT Key dimensions dim;arr?sions

QK| b | h |t1 | M L

1/5 |R88G-HPG32A05900TBL] 1314082 | 11| M8x25 | M6 |70 |12 | 8 |5.0 M10| 20

1/11 |R88G-HPG32A11900TBL] 1340 82|11 | M8x25 | M6 | 70 | 12| 8 |5.0| M10| 20
S00W 1/21 |R88G-HPG50A21900TBL 16 |50 | 82 | 14 | M8x25 | M6 | 70 | 14| 9 |55 |M10| 20
1/33 |R88G-HPG50A33900TB( | 16 |50 | 82 | 14 | M8x25 | M6 | 70 | 14| 9 |55 |M10| 20

1/5 |R88G-HPG32A052K0TB[] 13 /40|82 |11 | Mi2x25| M6 |70 | 12 | 8 |5.0 M10| 20

1/11 |R88G-HPG50A112K0TBL 16 | 50 | 82 | 14 |M12x25| M6 |70 | 14| 9 |55 |M10| 20

2w 1/21 |R88G-HPG50A212K0TBL] 16 |50 | 82 | 14 |{M12x25| M6 |70 | 14 | 9 |55 |M10| 20
1/25 |R88G-HPG65A255K0SBL] 25|80 [130| 18 | M12x25 | M8 |110| 22 | 14 | 9.0 | M16 | 35

1/5 |R88G-HPG50A055K0SBL] 16 | 50 | 82 | 14 | M12x25| M6 |70 | 14| 9 |55 |M10| 20

1/11 |R88G-HPG50A115K0SBL] 16 |50 | 82 | 14 |{M12x25| M6 |70 | 14 | 9 |55 |M10| 20

kW 1/20 |R88G-HPG65A205K0SBL] 25|80 [130| 18 | M12x25 | M8 |110| 22 | 14 | 9.0 | M16 | 35
1/25 |R88G-HPG65A255K0SBL] 25|80 [130| 18 | M12x25 | M8 |110| 22 | 14 |9.0 | M16| 35

1/5 |R88G-HPG50A054K5TB[] 16 |50 | 82 | 14 |{M12x25| M6 |70 | 14 | 9 |55 |M10| 20

4.5 kW |1/12 |R88G-HPG65A127K5SBL] 25|80 [130| 18 | M12x25 | M8 |110| 22 | 14 |9.0 | M16 | 35
1/20 |R88G-HPG65A204K5TBL ] 25|80 [130| 18 | M12x25 | M8 |110| 22 | 14 |9.0 | M16| 35

1/5 |R88G-HPG65A057K5SBL] 25|80 [130| 18 | M12x25 | M8 |110| 22 | 14 | 9.0 | M16 | 35

oKW 1/12 |R88G-HPG65A127K5SBL] 25|80 [130| 18 | M12x25 | M8 |110| 22 | 14 |9.0 | M16 | 35

*1. This is the set bolt.

Outline Drawings
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*2. With the R88G-HPG50L1/-HPG65L], the height tolerance is 8 mm (D3 dia., h: 8).
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

Decelerators for 3,000-r/min Flat Servomotors

Dimensions (mm)
Model

LM | LR | C1 c2 D1 | D2 | D3 | D4 | D5 | E | F1 | F2

1/5 |R88G-HPG11B05100PB[1| 39.5| 42 | 40 | 60x60 | 46 | 70 |40.0|39.5| 29 | 27 | 22 | 15

1/11|R88G-HPG14A11100PBL]| 64.0 | 58 | 60 | 60x60 | 70 | 70 [56.0|55.5| 40 | 37 | 25 | 21

100 W|1/21|R88G-HPG14A21100PBL]| 64.0 | 58 | 60 | 60x60 | 70 | 70 |56.0|55.5| 40 | 37 | 25 | 21

1/33|R88G-HPG20A33100PBL]{ 71.0 | 80 | 90 |89dia. | 105 | 70 (85.0|84.0| 59 | 53 | 75 | 27

1/45|R88G-HPG20A45100PBL]| 71.0 | 80 | 90 |89dia. | 105 | 70 (85.0|/84.0| 59 | 53 | 7.5 | 27

Dimensions (mm)

Model G s T | 21 70 | AT Key dimensions dim-er:sions
QK| b h t1 M L
1/5 |R88G-HPG11B05100PBLl| 5 8 |20 |34 |M4x9 | M3 | 15 | 3 3 18| M3 6
1/11|R88G-HPG14A11100PBL]| 8 16 | 28 | 5.5 [M4x10| M3 | 25 5 5 | 30| M4 8
100 W|1/21|R88G-HPG14A21100PBJ| 8 | 16 | 28 | 5.5 |[M4x10| M3 | 25 | 5 5 | 30| M4 8
1/33|R88G-HPG20A33100PBl]| 10 | 25 | 42 | 9.0 [M4x10| M3 | 36 8 7 | 40| M6 12
1/45|R88G-HPG20A45100PBL]| 10 | 25 | 42 | 9.0 (M4x10| M3 | 36 | 8 7 | 40| M6 12

Dimensions (mm)
Model

LM | LR | C1 Cc2 D1 | D2 | D3 | D4 | D5 | E | F1 | F2

1/5 |R88G-HPG14A05200PB[]{ 65.0 | 58 | 60 | 80x80 | 70 | 90 |56.0(55.5| 40 | 37 | 2.5 | 21

1/11|R88G-HPG20A11200PBL]{ 78.0| 80 | 90 | 80x80 | 105 | 90 [85.0|84.0| 59 | 53 | 7.5 | 27

200 W|1/21|R88G-HPG20A21200PB[1| 78.0| 80 | 90 | 80x80 | 105 | 90 (85.0|84.0| 59 | 53 | 7.5 | 27

1/33|R88G-HPG20A33200PBL]| 78.0| 80 | 90 | 80x80 | 105 | 90 [85.0|84.0| 59 | 563 | 7.5 | 27

1/45|R88G-HPG20A45200PBL]{ 78.0| 80 | 90 | 80x80 | 105 | 90 [85.0|84.0| 59 | 53 | 7.5 | 27

Dimensions (mm)

Model G s T | 21 70 |aT" Key dimensions dim;—:;ons

QK| b h t1 M L

1/5 |R88G-HPG14A05200PBLl| 8 | 16 | 28 | 55 |M5x12| M4 | 25 | 5 5 | 30| M4 8
1/11|R88G-HPG20A11200PBL]| 10 | 25 | 42 | 9.0 | M5x12 | M4 | 36 8 7 | 40| M6 12

200 W|1/21|R88G-HPG20A21200PB[]| 10 | 25 | 42 | 9.0 | M5x12| M4 | 36 | 8 7 | 40| M6 12
1/33|R88G-HPG20A33200PBl]| 10 | 25 | 42 | 9.0 | M5x12 | M4 | 36 8 7 | 40| M6 12
1/45|R88G-HPG20A45200PBL]| 10 | 25 | 42 | 9.0 | M5x12 | M4 | 36 | 8 7 | 40| M6 12

Note 1. The standard models have a straight shaft.

Note 2. Models with a key and tap are indicated with “J” at the end of the model number (the suffix shown in the
box). (Example: R88G-HPG11B05100PBJ)
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2-2 External and Mounting Hole Dimensions

Dimensions (mm)
LM | LR | C1 Cc2 D1 |D2 | D3 | D4 |D5| E | F1 | F2
1/5 |R88G-HPG20A05400PBL1| 78.0 | 80 | 90 | 80x80 | 105 | 90 | 85.0 | 84.0| 59 | 53 | 7.5 | 27
1/11|R88G-HPG20A11400PB[]| 78.0 | 80 | 90 | 80x80 | 105 | 90 | 85.0 | 84.0 | 59 | 53 | 7.5 | 27
400 W|1/21|R88G-HPG20A21400PB[]| 78.0 | 80 | 90 | 80x80 | 105 | 90 | 85.0 | 84.0| 59 | 53 | 7.5 | 27
1/33|R88G-HPG32A33400PB([1|104.0| 133 | 120 (122 dia.| 135 | 90 |115.0{114.0| 84 | 98 |12.5| 35
1/45|R88G-HPG32A45400PBL]{104.0| 133 | 120 |122 dia.| 135 | 90 |115.0{114.0| 84 | 98 |12.,5| 35

Model

Dimensions (mm)

Model 4 Key dimensions . Tap
G S T Z1 Z2 AT dimensions
QK| b h t M L
1/5 |R88G-HPG20A05400PB[]| 10 | 25 | 42 | 9.0 | M5x12 | M4 | 36 8 7 4.0 | M6 12
1/11|R88G-HPG20A11400PB[J| 10 | 25 | 42 | 9.0 | M5x12 | M4 | 36 8 7 |40 M6 | 12
400 W|1/21|R88G-HPG20A21400PBL]| 10 | 25 | 42 | 9.0 | M5x12 | M4 | 36 8 7 4.0 | M6 12
1/33|R88G-HPG32A33400PB[]| 13 | 40 | 82 [11.0| M5x12 | M6 | 70 | 12 8 | 5.0 | M10| 20
1/45|R88G-HPG32A45400PBL]| 13 | 40 | 82 |11.0| M5x12 | M6 | 70 12 8 50 | M10 | 20
*1 This is the set bolt.
Outline Drawings
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2-2 External and Mounting Hole Dimensions

B Backlash = 15’ Max.

Decelerators for 3,000-r/min Servomotors

Dimensions (mm)

Model
LM [LR | C1 |C2 | D1 (D2 | D3 | D4 | E3 | F G
n 1/5 |R88G-VRSF05B100CJ| 67.5 | 32 | 40 | 52 | 46 | 60 | 50 | 45 | 10 | 8 6
50 W 1/9 |R88G-VRSF09B100CJ| 67.5 | 32 | 40 | 52 | 46 | 60 | 50 | 45 | 10 | 3 6
1/15|R88G-VRSF15B100CJ| 78.0 | 32 | 40 | 52 | 46 | 60 | 50 | 45 | 10 | 8 6
2 1/25|R88G-VRSF25B050CJ| 78.0 | 32 | 40 | 52 | 46 | 60 | 50 | 45 | 10 | 3 6
S 1/5 |R88G-VRSF05B100CJ| 67.5 | 32 | 40 | 52 | 46 | 60 | 50 | 45 | 10 | 3 6
g 100 W 1/9 |R88G-VRSF09B100CJ| 67.5 | 32 | 40 | 52 | 46 | 60 | 50 | 45 | 10 | 8 6
= 1/15|R88G-VRSF15B100CJ| 78.0 | 32 | 40 | 52 | 46 | 60 | 50 | 45 | 10 | 3 6
E 1/25|R88G-VRSF25B100CJ| 78.0 | 32 | 40 | 52 | 46 | 60 | 50 | 45 | 10 | 8 6
e 1/5 |R88G-VRSF05B200CJ| 72.5 | 32 | 60 | 52 | 70 | 60 | 50 | 45 | 10 | 3 | 10
% 200 W 1/9 |R88G-VRSF09C200CJ| 89.5 | 50 | 60 | 78 | 70 | 90 | 70 | 62 | 17 | 8 8
n 1/15|R88G-VRSF15C200CJ|100.0| 50 | 60 | 78 | 70 | 90 | 70 | 62 | 17 | 3 8
) 1/25|R88G-VRSF25C200CJ|100.0| 50 | 60 | 78 | 70 | 90 | 70 | 62 | 17 | 3 8
-8 1/5 |R88G-VRSF05C400CJ| 89.5 | 50 | 60 | 78 | 70 | 90 | 70 | 62 | 17 | 8 8
= 400 W 1/9 |R88G-VRSF09C400CJ| 89.5 | 50 | 60 | 78 | 70 | 90 | 70 | 62 | 17 | 3 8
'E 1/15|R88G-VRSF15C400CJ|100.0| 50 | 60 | 78 | 70 | 90 | 70 | 62 | 17 | 8 8
% 1/25|R88G-VRSF25C400CJ|100.0| 50 | 60 | 78 | 70 | 90 | 70 | 62 | 17 | 3 8
c 1/5 |R88G-VRSF05C750CJ| 93.5| 50 | 80 | 78 | 90 | 90 | 70 | 62 | 17 | 3 | 10
g 750 W 1/9 |R88G-VRSF09D750CJ| 97.5 | 61 | 80 | 98 | 90 | 115 90 | 75 | 18 | 5 | 10
1/15|R88G-VRSF15D750CJ|110.0| 61 | 80 | 98 | 90 | 115 90 | 75 | 18 | 5 | 10
1/25|R88G-VRSF25D750CJ|110.0| 61 | 80 | 98 | 90 |115| 90 | 75 | 18 | 5 | 10
Note The standard models have a straight shaft with a key.
Outline Drawings
_E3
- Four, Z2 (effective depth: L)
Four, Z1
=T
e
— J
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2-2 External and Mounting Hole Dimensions

Dimensions (mm)

Model Key dimensions
S T |Z1 | Z22 | AT | L
QK| b h t1
1/5 |R88G-VRSF05B100CJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 4 4 25
50 W 1/9 |R88G-VRSF09B100CJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 | 4 4 |25
1/15|R88G-VRSF15B100CJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 4 4 | 25
1/25|R88G-VRSF25B050CJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 | 4 4 |25
1/5 |R88G-VRSF05B100CJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 | 4 4 |25
1/9 |R88G-VRSF09B100CJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 4 4 25
100W 1/15|R88G-VRSF15B100CJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 | 4 4 |25
1/25|R88G-VRSF25B100CJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 4 4 | 25
1/5 |R88G-VRSF05B200CJ| 12 | 20 | M4 | M5 | M4 | 12 | 16 | 4 4 | 25
200 W 1/9 |R88G-VRSF09C200CJ| 19 | 30 | M4 | M6 | M4 | 20 | 22 | 6 6 | 35
1/15|R88G-VRSF15C200CJ| 19 | 30 | M4 | M6 | M4 | 20 | 22 | 6 6 | 35
1/25|R88G-VRSF25C200CJ| 19 | 30 | M4 | M6 | M4 | 20 | 22 | 6 6 | 3.5
1/5 |R88G-VRSF05C400CJ| 19 | 30 | M4 | M6 | M4 | 20 | 22 | 6 6 | 35
400 W 1/9 |R88G-VRSF09C400CJ| 19 | 30 | M4 | M6 | M4 | 20 | 22 | 6 6 | 35
1/15|R88G-VRSF15C400CJ| 19 | 30 | M4 | M6 | M4 | 20 | 22 | 6 6 | 35
1/25|R88G-VRSF25C400CJ| 19 | 30 | M4 | M6 | M4 | 20 | 22 | 6 6 | 3.5
1/5 |R88G-VRSF05C750CJ| 19 | 30 | M5 | M6 | M4 | 20 | 22 | 6 6 | 35
250 W 1/9 |R88G-VRSF09D750CJ| 24 | 40 | M5 | M8 | M4 | 20 | 30 | 8 7 4
1/15|R88G-VRSF15D750CJ| 24 | 40 | M5 | M8 | M4 | 20 | 30 | 8 7 4
1/25|R88G-VRSF25D750CJ| 24 | 40 | M5 | M8 | M4 | 20 | 30 8 7 4
Outline Drawings
Set bolt (AT) Key Dimensions
R S e 2
al| -
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2-2 External and Mounting Hole Dimensions

Decelerators for 3,000-r/min Flat Servomotors

Dimensions (mm)
Model

LM LR | C1 | C2 | D1 | D2 | D3 | D4 | E3 | F G
1/5 |R88G-VRSF05B100PCJ| 67.5| 32 | 60 | 52 | 70 | 60 | 50 | 45 | 10 | 3 8
n 1/9 |R88G-VRSF09B100PCJ|67.5| 32 | 60 | 52 | 70 | 60 | 50 | 45 | 10 | 3 8
100W 1/15|R88G-VRSF15B100PCJ| 78.0 | 32 | 60 | 52 | 70 | 60 | 50 | 45 | 10 | 3 8
1/25|R88G-VRSF25B100PCJ| 78.0 | 32 | 60 | 52 | 70 | 60 | 50 | 45 | 10 | 3 8
1/5 |R88G-VRSF05B200PCJ| 725 | 32 | 80 | 52 | 90 | 60 | 50 | 45 | 10 | 3 12
200 W 1/9 |R88G-VRSF09C200PCJ|89.5| 50 | 80 | 78 | 90 | 90 | 70 | 62 | 17 | 3 12
1/15|R88G-VRSF15C200PCJ|{100.0| 50 | 80 | 78 | 90 | 90 | 70 | 62 | 17 | 3 12
1/25|R88G-VRSF25C200PCJ|100.0| 50 | 80 | 78 | 90 | 90 | 70 | 62 | 17 | 3 12
1/5 |R88G-VRSF05C400PCJ| 89.5| 50 | 80 | 78 | 90 | 90 | 70 | 62 | 17 | 3 12
1/9 |R88G-VRSF09C400PCJ|89.5| 50 | 80 | 78 | 90 | 90 | 70 | 62 | 17 | 3 12
aow 1/15|R88G-VRSF15C400PCJ|100.0| 50 | 80 | 78 | 90 | 90 | 70 | 62 | 17 | 3 12
1/25|R88G-VRSF25C400PCJ|100.0| 50 | 80 | 78 | 90 | 90 | 70 | 62 | 17 | 3 12

Note The standard models have a straight shaft with a key.

Outline Drawings

!
n

Four, Z2 (effective depth: L)

Standard Models and Dimensions

=

S dia.|h: 6
D4 dia.
D3 dia., h: 7

g

LR
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2-2 External and Mounting Hole Dimensions

Dimensions (mm)

Model Key dimensions
S T |21 | 22 | AT | L
QK h t
1/5 |R88G-VRSFO05B100PCJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 4 4 25
100 W 1/9 |R88G-VRSF09B100PCJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 4 4 |25
1/15|R88G-VRSF15B100PCJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 4 4 25
1/25|R88G-VRSF25B100PCJ| 12 | 20 | M4 | M5 | M3 | 12 | 16 4 4 | 25
1/5 |R88G-VRSF05B200PCJ| 12 | 20 | M5 | M5 | M4 | 12 | 16 4 4 | 25
200 W 1/9 |R88G-VRSF09C200PCJ| 19 | 30 | M5 | M6 | M4 | 20 | 22 6 6 | 3.5
1/15|R88G-VRSF15C200PCJ| 19 | 30 | M5 | M6 | M4 | 20 | 22 6 6 | 3.5
1/25|R88G-VRSF25C200PCJ| 19 | 30 | M5 | M6 | M4 | 20 | 22 6 6 | 3.5
1/5 |R88G-VRSF05C400PCJ| 19 | 30 | M5 | M6 | M4 | 20 | 22 6 6 | 3.5
400 W 1/9 |R88G-VRSF09C400PCJ| 19 | 30 | M5 | M6 | M4 | 20 | 22 6 6 | 3.5
1/15|R88G-VRSF15C400PCJ| 19 | 30 | M5 | M6 | M4 | 20 | 22 6 6 | 3.5
1/25|R88G-VRSF25C400PCJ| 19 | 30 | M5 | M6 | M4 | 20 | 22 6 6 | 3.5
Outline Drawings
Set bolt (AT) Key Dimensions
ﬂ\ e N e
niml|

Eﬁ
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

External Regeneration Resistor Dimensions

B External Regeneration Resistor

R88A-RR08050S/-RR080100S

(Go® )

1.2

(0.3mm?)
3 dia.
(0.75mm3)

Thermal switch output

LB Bis dia.
)

0]

500

43.5

\ 104

N
o

R88A-RR22047S

122

130

Thermal switch output

<
© .
g E E
] 23 55 :
— 3L Vl ] g
=== |: t, ® N
— 3L ]
e . L J_
! t1.2 500 ‘ 200
20 220
230
R88A-RR50020S
= 3 C Jm
‘ 360
25/ 43 | |10 386
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2-2 External and Mounting Hole Dimensions

Reactor Dimensions

W 3G3AX-DL2002

Ground terminal
(M4)

N 3G3AX-DL2004

Ground terminal

Ve

72
90

Two, M4

AN

Four, 5.2 x 8

85

1=}

el

——h |y

98

3] 01

72
90

Two, M4

[ 4

(M4)

Four, 5.2 x 8

95

98
jﬁ
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Standard Models and Dimensions

2-2 External and Mounting Hole Dimensions

N 3G3AX-DL2007

&
S
LI
W
-

®
| |®
72
90

D & Two, M4

=
Ground terminal U I J
(M4) ;
56
Four, 5.2 x 8

H 3G3AX-DL2015

®|®
XX PD| P ; ol o
N~| O
;W 7@@/

Two, M4

| o = |
Ground terminal U

(M4) !

56
Four, 5.2 x 8

66 115
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2-2 External and Mounting Hole Dimensions

N 3G3AX-DL2022

ISy

Jal ||

‘ ®ol®
,a,apra.u 88

Two, M4

Ground terminal

() H—

!

BD=s
N\~

©
116

B 3G3AX-AL2025/-AL2055

Ground terminal (M5)

\Four, 6 x 9

92

Ro RSo STo T

Connection Diagram

Six, M4
terminal screws
Terminal
%
I
Ro[R[So|S|To|T| }
== 4
Te}
{ Lt + 2]
5041 \_ |Four, 6dia.| |
) A - (Notch)
Dimensions (mm)
Model
A C Y
3G3AX-AL2025 130 | 82 | 67
3G3AX-AL2055 140 | 98 | 75
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2-2 External and Mounting Hole Dimensions
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Specifications

3-1 Servo Drive Specifications

3-1

Servo Drive Specifications

Select the Servo Drive matching the Servomotor to be used. (For details, refer to Servo Drive-
Servomotor Combinations on page 2-5.)

The same OMNUC G-Series Servo Drive can be used for either a pulse string input or analog input.
You can change the control mode according to the Controller. (The default setting is for position
control with pulse string commands.)

General Specifications

ltem

Specifications

Ambient operating temperature
and operating humidity

0 to 55°C, 90% RH max. (with no condensation)

Ambient storage temperature
and storage humidity

—20 to 65°C, 90% RH max. (with no condensation)

Storage and operating
atmosphere

No corrosive gasses

Vibration resistance

Smaller of either 10 to 60 Hz with double amplitude of 0.1 mm or acceleration of
5.88 m/s2 max. in X, Y, and Z directions.

Impact resistance

Acceleration of 19.6 m/s2 max. 2 times each in X, Y, and Z directions

Insulation resistance

Between power supply/power line terminals and frame ground: 0.5 MQ. min.
(at 500 VDC)

Dielectric strength

Between power supply/power line terminals and frame ground: 1,500 VAC for 1 min
at 50/60 Hz
Between each control signal and frame ground: 500 VAC for 1 min

Protective structure

Built into panel (IP10).

EMC EN 55011 class A group 1
EC Directive |EN 61000-6-2, IEC 61000-4-2/-3/-4/-5/-6/-11
Interna-  |Direc-  [Low-
tional tives voltage |EN 50178
standards Directive
UL standards UL 508C
CSA standards CSA 22.2 No.14

Note 1. The above items reflect individual evaluation testing. The results may differ under compound conditions.
Note 2. Never perform withstand-voltage or other megameter tests on the Servo Drive. Doing so may damage the

internal elements.

Note 3. Depending on the operating conditions, some Servo Drive parts will require maintenance. Refer to 8-5
Periodic Maintenance on page 8-21.

Note 4. The service life of the Servo Drive is 28,000 hours at an average ambient temperature of 55°C at 100%

of the rated torque.
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3-1 Servo Drive Specifications

Characteristics

W Servo Drives with 100-VAC Input Power

Item R88D-GTA5L R88D-GTO1L R88D-GT02L R88D-GT04L
Continuous output current (rms) 1.3A 1.8A 24 A 49 A
Momentary maximum output current (rms) 39A 54 A 72A 147 A
Power
supply 0.4 KVA 0.4 KVA 0.5 KVA 0.9 KVA
capacity
Main circuit Power
supply Single-phase 100 to 115 VAC (85 to 127 V), 50/60 Hz
voltage
Input power
supply Rated 14A 22 A 37A 6.6 A
current
Power
supply Single-phase 100 to 115 VAC (85 to 127 V), 50/60 Hz
Control circuit | voltage
Rated 0.09 A 0.09 A 0.09 A 0.09 A
current
Heat Main circuit 10.1 W 14.4 W 18.4 W 414 W
generated | Gontrol circuit 4.4 W 4.4 W 44 W 44 W
Control method All-digital servo
Inverter method IGBT-driven PWM method
PWM frequency 12.0 kHz 6.0 kHz
Weight Approx. 0.8 kg | Approx. 0.8 kg | Approx. 1.1 kg | Approx. 1.5 kg
Maximum applicable motor capacity 50 W 100 W 200 W 400 W
GO05030H G10030L G20030L G40030L
3,000-r/min
Servomotors
m G05030T G10030S G20030S G40030S
Applicable | 3,000-r/min GP10030L GP20030L GP40030L
Servomo- Flat Servomo-
tors tors m GP10030S GP20030S GP40030S
2,000-r/min
Servomotors | ABS |
1,000-r/min
Servomotors | ABS | - -
Speed control range 1: 5000

Speed variability: Load characteristic

0.01% or less at 0% to 100% (at rated speed)

tic

Speed variability: Voltage characteris-

0% at £10% of rated voltage (at rated speed)

Performance

Speed variability: Temperature
characteristic

+0.1% or less at 0 to 50°C (at rated speed)

Torque control reproducibility

+3% (at 20% to 100% of rated torque)
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3-1 Servo Drive Specifications

W Servo Drives with Single-phase 200-VAC Input Power

ltem R88D- R88D- R88D- R88D- R88D- R88D-
GTO1H GTO2H GTO4H GTO8H GT10H GT15H
Continuous output current (rms) 1.16 A 16 A 2.7A 40A 59A 9.8 A
Momentary maximum output current (rms) 35A 53A 71A 141 A 21.2A 28.3 A
Power
supply 0.5KVA | 0.5KVA | 0.9KVA | 1.3KVA 1.8 KVA 2.3KVA
capacity
o Power . .
Main circuit suppl Single-phase 200t0 240 VAC (170 | Single-phase or three-phase 200 to
bRl to 264 V), 50/60 Hz 240 VAC (170 to 264 V), 50/60 Hz
voltage
Input
power Rated 1.3A 20A 37A |50/33"1A|7.54.1TA[11/8.0"1A
supply current
Power
supply Single-phase 200 to 240 VAC (170 to 264 V), 50/60 Hz
Control circuit | voltage
Rated 005A | 005A | 005A | 0.05A 007A | 0.07A
current
Heat Main circuit 143 W 14.8 W 236 W 38.7W 529 W 105.9W
generated | Gontrof circuit 45W 45W 45W 43W 6.1W 6.1 W
PWM frequency 12.0 kHz 6.0 kHz
Weight Approx. | Approx. | Approx. Approx. Approx. Approx.
9 0.8 kg 0.8 kg 1.1 kg 1.5 kg 1.7 kg 1.7 kg
Maximum applicable motor capacity 100 W 200w 400 W 750 W 1kW 1.5 kW
g?gggg: G20030H | G40030H | G75030H
3,000-r/min
Servomotors
G05030T G1K030T
m G10030T G20030T | G40030T | G75030T G1K530T
Applicable GP10030H | GP20030H | GP40030H -—- -—- -
SZEvomo- 3,000-r/min Flat
Servomotors
tors IFR) | GP10030T | GP20030T | GP40030T
2,000-r/min
Servomotors | ABS | - - - G1K020T | G1K520T
1,000-r/min
Servomotors m - - - - - G90010T

Control method

All-digital servo

Inverter method

IGBT-driven PWM method

Performance

Speed control range

1:5000

Speed variability: Load characteristic

0.01% or less at 0% to 100% (at rated speed)

Speed variability: Voltage characteris-
tic

0% at £10% of rated voltage (at rated speed)

Speed variability: Temperature
characteristic

+0.1% or less at 0 to 50°C (at rated speed)

Torque control reproducibility

+3% (at 20% to 100% of rated torque)
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3-1 Servo Drive Specifications

W Servo Drives with Three-phase 200-VAC Input Power

Item R88D-GT20H R88D-GT30H R88D-GT50H R88D-GT75H
Continuous output current (rms) 143 A 174 A 31.0A 454 A
Momentary maximum output current 45.3 A 63.6 A 84.8 A 170.0 A
(rms)
Power
supply 3.3 KVA 4.5 KVA 7.5 KVA 11 KVA
capacity
Main circuit Power
supply Three-phase 200 to 230 VAC (170 to 253 V), 50/60 Hz
voltage
Input
power Rated 102 A 152 A 23.7 A 35.0 A
supply current
Power
supply Single-phase 200 to 230 VAC (170 to 253 V), 50/60 Hz
Control circuit | Voltage
Rated 0.1A 0.12A 0.12 A 0.14 A
current
Heat Main circuit 1123 W 219.6 W 391.7 W 376.2 W
generat-
ed Control circuit 10.7 W 13.3W 13.3W 13.8 W
PWM frequency 6.0 kHz

Weight Approx. 3.2 kg Approx. 6.0 kg Approx. 6.0 kg | Approx. 16.4 kg
Maximum applicable motor capacity 2 kW 3 kW 5 kW 7.5 kW
IN
3,000-r/min
Servomotors G4K030T
m G2K030T G3K030T G5K030T
Applica- | 3.000-r/min
g'e Flat Servomo-
ervo- tors
motors L ABS
2,000-r/min G4K020T
Servomotors m G2K020T G3K020T G5K020T G7K515T
1,000-r/min G3Ko10T
Servomotors [ ABS | G2Ko10T G4K510T G6KO10T

Control method

All-digital servo

Inverter method

IGBT-driven PWM method

Speed

control range

1:5000

tic

Speed variability: Load characteris-

0.01% or less at 0% to 100% (at rated speed)

teristic

Speed variability: Voltage charac-

0% at £10% of rated voltage (at rated speed)

Performance

characteristic

Speed variability: Temperature

+0.1% or less at 0 to 50°C (at rated speed)

Torque control reproducibility

+3% (at 20% to 100% of rated torque)

3-4

Specifications



Specifications

3-1 Servo Drive Specifications

B Protective Functions

Error detection

Description

Control power supply undervoltage

The voltage between P and N in the control voltage converter has dropped below the spec-
ified value.

Overvoltage The voltage between P and N in the converter has exceeded the specified value.
The main power supply between L1-L3 was interrupted for longer than the time set in the
Undervoltage Momentary Hold Time (Pn6D) when the Undervoltage Alarm Selection (Pn65) was set to 1.
9 Alternatively, the voltage between P and N in the main power supply converter dropped be-
low the specified value while the Servo Drive was ON.
Overcurrent The current flowing to the converter exceeded the specified value.

Overheating

The temperature of the Servo Drive radiator or power elements exceeded the specified val-
ue.

Overload

The torque command value exceeded the level set in the Overload Detection Level Setting
(Pn72), resulting in an overload due to the time characteristics.

Regeneration overload

The regenerative energy exceeded the capacity of the regeneration resistor.

Encoder communications error

The disconnection detection function was activated because communications between the
encoder and Servo Drive were interrupted for a specified number of times.

Encoder communications data error

There was an error in the communications data from the encoder. (The encoder is connect-
ed, but there is an error in the communications data.)

Deviation counter overflow

The number of position deviation pulses exceeded the Deviation Counter Overflow Level
(Pn70).

Overspeed

The rotation speed of the Servomotor exceeded the setting of the Overspeed Detection Level
Setting (Pn73).

Command pulse multiplying error

The settings of the gear ratio (Pn48 to Pn4B: Electronic Gear Ratio Numerator 1, Electronic
Gear Ratio Numerator 2, Electronic Gear Ratio Numerator Exponent and Electronic Gear
Ratio Denominator) are not appropriate.

Overrun limit error

The allowable range of movement set in the Overrun Limit Setting (Pn26) was exceeded by
the Servomotor.

EEPROM parameter error

The data in the parameter storage area was corrupted when the data was read from EE-
PROM at power-ON.

EEPROM check code error

The EEPROM write verification data was corrupted when the data was read from EEPROM
at power-ON.

Drive prohibit input

Both the forward and reverse drive prohibit inputs were open when the Drive Prohibit Input
Selection (Pn04) was set to 0 or either the forward or reverse drive prohibit input was open
when the Drive Prohibit Input Selection (Pn04) was set to 2.

Excessive analog input

A voltage exceeding the Speed Command/ Torque Command Input Overflow Level Setting
(Pn71) was applied to the Speed Command Input (REF: CN1 pin 14).

Absolute encoder
system down error

The power supply and battery to the absolute encoder went down and the capacitor voltage
dropped below the specified value.

Absolute encoder
counter overflow error

The multiturn counter for the absolute encoder has exceeded the specified value.

Absolute encoder
overspeed error

The Servomotor speed exceeded the specified value when the power to the absolute encod-
er was interrupted and power was supplied only from the battery.

Absolute encoder
one-turn counter error

An error was detected in the one-turn counter for the absolute encoder.

Absolute encoder
multi-turn counter error

An error was detected in the multiturn counter for the absolute encoder.

Absolute encoder status
error

The number of rotations of the encoder exceeded the specified value when the power supply
was turned ON.

Encoder phase Z error

A phase Z pulse was not detected regularly for the serial encoder.

Encoder PS signal error

A logic error in the PS signal was detected for the serial encoder.

PCL input exceeded

A voltage exceeding +10 V was applied to the Forward Torque Limit Input (PCL: CN1 pin 16).

NCL input exceeded

A voltage exceeding £10 V was applied to the Reverse Torque Limit Input (NCL: CN1 pin 18).

Motor automatic recognition error

The Servomotor and Servo Drive do not match.

CPU error

The Servo Drive or Servomotor failed.

Encoder error

The Servo Drive or Servomotor failed.
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3-1 Servo Drive Specifications

Main Circuit and Servomotor Connections
When wiring the main circuit, use proper wire sizes, grounding systems, and anti-noise measures.

B R88D-GTAS5L/-GTO1L/-GT02L/-GTO4L
R88D-GT01H/-GT02H/-GT04H/-GT08H/-GT10H/-GT15H

Main Circuit Connector Specifications (CNA)

Symbol Name Function

L1 R88D-GTLIL (50 W to 400 W): Single-phase 100 to 115 VAC (85 to 127 V),
50/60 Hz

L2 Main circuit power | R88D-GTIH (50 W to 1.5 kW): Single-phase 200 to 240 VAC (170 to 264 V),

supply input 50/60 Hz

L3 (750 W to 1.5 kW): Three-phase 200 to 240 VAC (170 to 264 V),
50/60 Hz

L1C | Gontrol circuit power | R88D-GTIIL: Single-phase 100 to 115 VAC (85 to 127 V) 50/60 Hz

L2C supply input R88D-GTLIH: Single-phase 200 to 240 VAC (170 to 264 V) 50/60 Hz

Servomotor Connector Specifications (CNB)

Symbol Name Function
B1 50 W to 400 W: These terminals normally do not need to be connected. If there is
External high regenerative energy, connect an External Regeneration Re-
B2 Regeneration sistor between B1 and B2.
Resistor connection | 750 W to 1.5 kW: Normally B2 and B3 are connected. If there is high regenerative
B3 terminals energy, remove the short-circuit bar between B2 and B3 and con-
nect an External Regeneration Resistor between B1 and B2.
u Red
Vv White
Servomotor These are the output terminals to the Servomotor.
W connection terminals | Blue | Be sure to wire them correctly.
Green/
@ Yellow
@) Frame ground This is the ground terminal. Ground to a 100 Q or less.
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3-1 Servo Drive Specifications

H R88D-GT20H/-GT30H/-GT50H

Main Circuit Terminal Block Specifications

Symbol Name Function
L1
Lo | Maincircuit power | paan GTOIH (2 to 5 kKW): Three-phase 200 to 230 VAC (170 to 253 V), 50/60Hz
supply input
L3
L1C iroui
__—~ | Control circuit R88D-GTIH: Single-phase 200 to 230 VAC (170 to 253V), 50/60 Hz
L2C power supply input
Bi E{):eé:zlration 2 to 5 kW: Normally B2 and B3 are connected. If there is high regenerative energy,
B2 9 . remove the short-circuit bar between B2 and B3 and connect an External
Resistor connection : .
; Regeneration Resistor between B1 and B2.
B3 terminals
U Red
Vv White
Servomotor These are the output terminals to the Servomotor.
W connection terminals | BlUe | Be sure to wire them correctly.
Green/
® Yellow
@) Frame ground This is the ground terminal. Ground to 100 Q or less.
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H R88D-GT75H

Main Circuit Terminal Block Specifications (TB1)

Symbol Name Function

L1
Lo Main circuit power R88D-GT75H (6 to 7.5 kW): Three-phase 200 to 230 VAC (170 to 253 V),

supply input 50/60Hz
L3
B1 E):egl?lzlration 6 kW, 7.5 kW: A regeneration resistor is not built in.

g. . Connect an External Regeneration Resistor between B1 and B2,
B2 Resistor connection .
; if necessary.

terminals
U Red
\" White

Servomotor These are the output terminals to the Servomotor.
W connection terminals | BlU€ | Be sure to wire them correctly.

Green/

® Yellow
©) Frame ground This is the ground terminal. Ground to 100 Q or less.

Main Circuit Terminal Block Specifications (TB2)

Symbol Name Function
NC --- Do not connect.
L1C | Control circuit .
T power supply input R88D-GT75H: Single-phase 200 to 230 VAC (170 to 253 V), 50/60Hz

@) Frame ground This is the ground terminal. Ground to 100 Q or less.

NC

EX1

EX2 Do not connect.

EX3

NC

FN(+) Fan Stop Output Outputs a warning signal when the fan inside the Servo Drive stops.

FN(-) (30 VDC, 50 mA max.)
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3-1 Servo Drive Specifications

Control I/0 Connector Specifications (CN1)

B Control I/O Signal Connections and External Signal Processing for Position

Control
+24VCWWQ
Reverse
pulse +CW|[3 |,
X
500 kpps max. —CW |4 220 Q}\>

Forward
pulse

Reverse
pulse

2 Mpps max.

Forward
pulse

12t0 24 VDC

+24VIN|7

Input

S

I
TRUN Command

RUN 29

Switch

G

D

Vibration Filter

FSEL | 26

Gain Switch
Input

S

GSEL |27

Switch Input
G

S

Electronic Gear

ESEL | 28

Reset Input

G

Deviation Counter

ECRST |30

Alarm Reset
Input

G

RESET | 31

Control Mode
Switch Input

R

TVSEL|32

Pulse Prohibit
Input

S

IPG |33

Reverse Drive

S

Prohibit Input
NOT

Forward Drive

L~

Prohibit Input
PO

T19

[

11 [ BKIR
¢ Brake Interlock Maximum
10| BKIRCOM operating
7 voltage:
35| READY 30VDC
¢ Servo Ready Output | Maximum
34| READYCOM output
7 current:
37 [/ALM 50 mA DC
7 Alarm Output
36ALMCOM

39|NP Positioning
Completed Output
38INPCOM

25|7COM
(IE)TJct:oSter Phase-A") ine driver output
—AUP Conforms to
EIA RS-422A
B H .
Encoder Phase-B gl_z%ad re.s Istance:
_g Output Qmin.)
Z
Encoder Phase-Z
—z Output
SEN Sensor ON
Y
SENGND

WS

10kQ 16

<

431 BATCOM

%3.83 kQ

17) AGND

it

10kQ 18

NCL

113.83k0

50| FG

il T Frame ground

*1. If a backup battery is connected, a cable with a battery is not required.
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3-1 Servo Drive Specifications

H Control I/O Signal Connections and External Signal Processing for Speed

Control

Speed Command Input REF |14 20kQ

7

AGND

15

Forward Torque

Limit Input PCLl16 10kQ
% AGND |17 383KkQ
Reverse Torque R
Limit Input NCL[18 10kQ
% 3.83kQ
Sensor ON Input ~ SEN |20 100Q
N/
SENGND
< A
121024 VDC +24VIN| 7 4A<Q
T ]
RUN Command a‘\: <
Input RUN [ 29 |
4.7kQ
Zero Speed
Designation Input §§ <
VZERO | 26 1
- 47kQ
I
Gain Switch ﬁ\ <
Input
P GSEL |27 B
- 47kQ
L
Internally Set
Speed Selection 3 N <
VSEL3 |28 !
- 27K
I e
Internally Set
Speed Selection 2 N <
VSEL2| 30 i
- 47kQ
Alarm Reset
Input §§ <
RESET | 31

R

Control Mode
Switch Input

TVSEL

32

Internally Set

Speed Selection 1
VSELA1

S

33

Reverse Drive
Prohibit Input

1 NOT

Forward Drive
Prohibit Input

L~

T19

B

23

50
L

*1. If a backup battery is connected, a cable with a battery is not required.

BKIR
Brake Interlock
BKIRCOM

READY

Servo Ready Output

READYCOM

/ALM
Alarm Output

ALMCOM

TGON

Servomotor Rotation

Speed Detection Output
TGONCOM

OUTM1

General-purpose Output 1

OUTM2

General-purpose Output 2

COM

Z Phase-Z Output

(open collector output)

ZCOM

+A
Encoder Phase-A
_ AOu'[put

BEncoder Phase-B
BOutput

+ZEncoder Phase-Z

FG
Frame ground

Maximum
operating
voltage:
30VDC
Maximum
output
current:
50 mA DC

Line driver output
Conforms to

EIA RS-422A
(Load resistance:
120 Q min.)

421 BAT Backup Battery Input *1
43IBATCOM
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B Control I/O Signal Connections and External Signal Processing for Torque

Control
Torque Command
Input or
Speed Limit
Input TREF1/VLIM [14 20kQ 1
# AGND 15 3'83"0%
Torque Command s
Input TREF2 l16 10kQ ~1
# AGND |17 3-83"9#
ps
Sensor ON SEN
N/
SENGND

<

11| BKIR
7 Brake Interlock
1OBKIRCOM

35| READY
?  Servo Ready Output
34READYCOM

37|/ALM
P Alarm Output
36ALMCOM

39| TGON

(O Servomotor Rotation
Speed Detection Output
38TG NCOM

12| OUTM1
General-purpose Output 1

40] OUTM2

General-purpose Output 2
411COM

1210 24 VDC +24VIN |7 4A<Q
T 1
TRUN Command N <
Input RUN | 29
- 4.7kQ
Zero Speed
Designation Input é\\: <
VZERO | 26 1
- 4.7kQ
— F——
Gain Switch <
Input AN
GSEL |27 !
- 2.7kQ
—
Alarm Reset
Input N
RESET | 31 !
- 4.7kQ
— F——
Control Mode
Switch Input N
TVSEL |32 l
4.7kQ
— F——
Reverse Drive
Prohibit Input N <
| NOT |8 !
4.7 kQ
e I ]
Forward Drive <
Prohibit Input N
POT |9

L~

*1. If a backup battery is connected, a cable with a battery is not required.
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192 Phase-Z Output
(open collector output)

Maximum
operating
voltage:
30VDC
Maximum
output
current:
50 mA DC

A
Encoder Phase-A
_ AOutput

B
Encoder Phase-B
_BOutput

Z
Encoder Phase-Z
_ZOutput

Frame ground

Line driver output
Conforms to

EIA RS-422A
(Load resistance:
120 Q min.)



3-1 Servo Drive Specifications

H Control I/O Signals

CN1 Control Inputs

Pin Symbol Name Function/Interface el
No. mode
1 | +2avCW 24-V Open-collector Input
for Command Pulse
Input terminals for position command pulses.
o | +24VCC | 24-V Open-collector Input | These are selected by setting the Command Pulse Input
W for Command Pulse Selection (Pn40) to 0.
3 | _*CW/ | Reverse Pulses Input/ Line-Driver input: _
PULS/FA Maximum response frequency: 500 kpps
Feed Pulses Input, : . .
o . Open-collector input: Position
_cw/ | or90° Phase Difference Maxi f - 200 k
4 Pulse Input (Phase A) aximum response frequency: pps
PULS/FA Any of the following can be selected by using the Pn42 set-
+CCW/ ting: reverse and forward pulses (CW/CCW), feed pulse
5 | SIGNIFB | omard Pulse put and direction signal (PULS/SIGN), 90° phase difference
rection signa’, (phase A/B) signals (FA/FB).
_ccow/ | or 90° Phase Difference
6 | siIGN/FB | Pulse Input (Phase B)
7 +24VIN 12 to 24-VDC Power Power supply input terminal (+12 to 24 VDC) for sequence Al
Supply Input inputs.
8 NOT Reverse Drive Prohibit Reverse rotation overtravel input. Al
Input OFF: Prohibited, ON: Permitted
9 POT Forward Drive Prohibit Forward rotation overtravel input. Al
Input OFF: Prohibited, ON: Permitted
REF Speed Command Input Analog input terminal for speed commands. *1 Speed
Analog input terminal for torque command when Torque
14 TREF1 | Torque Command Input Command/Speed Limit Selection (Pn5B) is set to 0. " Torque
- Analog input terminal for speed limit when Torque Com-
VLIM | Speed Limit Input mand/Speed Limit Selection (Pn5B) is set to 1. ™1 Torque
15 | AGND | Analog Input Ground Analog input ground. All
- . . Lo Position,
PCL Forward Torque Limit Input | Analog input terminal for forward torque limit. 1 speed
16 Analog input terminal for torque command by setting the
TREF2 | Torque Command Input Control Mode Selection (Pn02) and Torque Command/ Torque
Speed Limit Selection (Pn5B). 1
17 | AGND | Analog Input Ground Analog input ground. All
. . . T Position,
18 NCL Reverse Torque Limit Input | Analog input terminal for reverse torque limit. 1 speed
20 SEN ON: Absolute encoder's multi-turn amount and initial incre-
Sensor ON Input mental pulses are sent. All
13 | SENGND

Required signal when using an absolute encoder.
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3-1 Servo Drive Specifications

Pin
No.

Symbol

Name

Function/Interface

Control
mode

VZERO

Zero Speed Designation
Input

When the Zero Speed Designation/Speed Command Di-
rection Switch (Pn06) is set to 0, Zero Speed Designation
Input is disabled.

When the Zero Speed Designation/Speed Command Di-
rection Switch (Pn06) is set to 1, Zero Speed Designation
Input is enabled.

OFF: Speed Command is regarded as 0.

ON: Normal operation.

Speed,
torque

26

PNSEL

Speed Command Rotation
Direction Switch

When the Zero Speed Designation/Speed Command Di-
rection Switch (Pn086) is set to 0, Speed Command Direc-
tion Switch input is disabled.

When the Zero Speed Designation/Speed Command Di-
rection Switch (Pn06) is set to 2, it will determine the direc-
tion of the speed command.

OFF: Forward rotation

ON: Reverse rotation

Speed

DFSEL

Vibration Filter Switch

Vibration filter switch input when the Vibration Filter Selec-
tion (Pn24) is set to 1.

OFF: Vibration filter 1 (Pn2B, Pn2C) enabled.

ON: Vibration filter 2 (Pn2D, Pn2E) enabled.

Position

27

GSEL

Gain Switch

Gain switch input when the Torque Limit Selection (Pn03)
issetto 0to 2.

If the Gain Switching Input Operating Mode Selection
(Pn30) is set to 0:

OFF: PI (Proportional/Integral) operation

ON: P (Proportional) operation

When the Gain Switching Input Operating Mode Selection
(Pn30) is set to 1, switches between Gain 1 and Gain 2.
The selected Gain will differ depending on the settings for
Pn31 and Pn36.

All

TLSEL

Torque Limit Switch

Torque limit switch input when the Torque Limit Selection
(Pn03) is set to 3.

OFF: No. 1 Torque Limit (Pn5E) enabled.

ON: No. 2 Torque Limit (Pn5F) enabled.

All

28

GESEL

Electronic Gear Switch

Electronic gear switch input. "2
OFF: Electronic Gear Ratio Numerator 1 (Pn48)
ON: Electronic Gear Ratio Numerator 2 (Pn49)

Position

VSEL3

Internally Set Speed
Selection 3

Internally set speed selection 3.
ON: Internally set speed selection 3 is input.

Speed

29

RUN

RUN Command

ON: Servo ON (Starts power to Servomotor.) *3

All

30

ECRST

Deviation Counter Reset
Input

Deviation counter reset input. "4
ON: The deviation counter is reset (i.e., cleared).

Position

VSEL2

Internally Set Speed
Selection 2

Internally set speed selection 2.
ON: Internally set speed selection 2 is input.

Speed

31

RESET

Alarm Reset Input

ON: Servo alarm status is reset. "5
Must be ON for 120 ms min.

All

32

TVSEL

Control Mode Switch Input

The control mode can be switched when the Control Mode
Selection (Pn02) is set to 3 to 5.

All

33

IPG

Pulse Prohibit Input

Pulse prohibit input (IPG) when the Command Pulse Pro-
hibited Input (Pn43) is set to 0.
OFF: The command pulse is ignored.

Position

VSELA1

Internally Set Speed
Selection 1

Internally set speed selection 1.
ON: Internally set speed selection 1 is input.

Speed
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3-1 Servo Drive Specifications

Pin Symbol Name Function/Interface ol
No. mode
42 BAT Backup battery connector terminals when the absolute
Backup Battery m encoder power is interrupted. _ . All
43 | BATGND | Input When a backup battery is connected to this terminal,
the battery case is not required.
44 +CWLD Position command pulse input when the Command
Reverse Pulse Pulse Input Selection (Pn40) is set to 1.
45 _CWLD (input for line driver only) Line.-driver input:
Maximum response frequency: 2 Mpps -
: . Position
4 CCWLD Any of the following can be selected by using the Pn42
6 + Forward Pulse setting: reverse and forward pulses (CW/CCW), feed
i i i pulse and direction signal (PULS/SIGN), 90° phase dif-
47 _CCWLD (input for line driver only) 9

ference (phase A/B) signals (FA/FB).

*1. Do not apply a voltage that exceeds +10 V.
*2. Do not input a command pulse within 10 ms before and after switching.
*3. Dynamic brake operation and deviation counter clear can be selected using the Stop Selection with Servo OFF

(Pn69).
*4. Must be ON for 2 ms min.
*5. The deviation counter is cleared when the alarm is reset. Some alarms cannot be reset with this input.
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B CN1 Control Outputs

Pin Symbol Name Function/Interface ol
No. mode
10 BKIRCOM ; i i
Brake Interlock Output Outputs holding br_ake timing signals. Al
11 BKIR Releases the holding brake when ON.
) Used according to the setting of the General-
12 OUTM1 General-purpose Output 1 purpose Output 1 Selection (PnOA). All
19 4 Phase-Z Output (open collector)
Outputs the encoder phase-Z signal (1 pulse/ Al
o5 ZCOM Phase-Z Output (open collector) | reyolution). Open-collector output.
common
21 +A Encoder Phase-A + Output
22 -A Encoder Phase-A — Output
Outputs encoder pulses according to the Encod-
48 -B Encoder Phase-B — Output er Dividing Rate Setting (Pn44 and Pn45). Al
49 +B Encoder Phase-B + Output 'IF;hSis4i§2t)he line-driver output (equivalent to
23 +Z Encoder Phase-Z + Output '
24 -Z Encoder Phase-Z — Output
35 READY Output signal to indicate that power can be
Servo Ready Output supplied to the Servo Drive. All
34 | READYCOM ON if no errors are found after the power is
supplied to the main circuit.
37 /ALM i i
Alarm Output The output is OFF when an alarm is generated Al
36 ALMCOM for the Servo Drive.
39 INP Positioning completed output.
Positioning Completed Output | ON: The accumulated pulses in the deviation Position
38 INPCOM counter are within the setting for Positioning
Completion Range (Pn60).
39 TGON ] Servomotor rotation speed detection output.
Servomotor Rotation Speed ON: The number of Servomotor rotations Speed,
38 | TGONCOM | Detection Output exceeds the value set for Rotation Speed for Mo- | torque
tor Rotation Detection (Pn62).
) Used according to the setting of the General-pur-
40 OUTM2 General-purpose Output 2 pose Output 2 Selection (Pn09). All
41 COM General-purpose Output Ground common for sequence outputs. All
Common
Shell FG Frame Ground Connected to the ground terminal inside the All

Servo Drive.
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B CN1 Pin Arrangement

24-V Open- Zero Speed Designation
1 saycw | collector Input o6 VZERO/DF | inputwioration Fiter
24-V Open- + for Command Gain Switch/ SEL/PNSEL | Switch/Speed Command
collector Input Pulse T Rotation Direction Switch
2| +24VCCW | f5r Command Reverse Pulses Input/ 27|GSEL/TLSEL Torque Limit Electronic Gear
Pulse 3 +CW/ Feed Pulses Input, or Switch 28 GESEL/ Switch/
Reverse Pulses Input/ +PULS/+FA | 90°Phase Difference VSEL3 Internally Set
4 -Cw/ Feed Pulses Input, or Pulse Input (Phase A) 29 RUN RUN Speed Selection 3
-PULS/-FA | 90°Phase Difference Forward Pulses/ Command Deviation Counter
Pulse Input (Phase A) 5 +CCW/ Direction Signal, or 30|ECRST/VSEL?2 Reset/Internally
Forward Pulses/ +SIGN/+FB | 90°Phase Difference Set Speed
6 -CCw/ Direction Signal, or Pulse Input (Phase B) 31 RESET Alarm Reset Selection 2
-SIGN/-FB Igoln Pr;aset[zgfﬁrencg) 12 to 24-VDC Input c | Mod
ulse Input (Phase ontrol Mode
24VIN .
. o [ Powfr:psult‘pp'y puise Pronibit 02| TVSEL | switch Input
everse Drive Input/Internally
8| NOT Prohibit Input Forward D 33| IPG/VSELT | "get Speed
orward Drive i
9 POT ar Selection 1 34| READYCOM Servo Ready
Prohibit Input Output
Brake Servo Ready P
10| BKIRCOM Interlock 35 READY Output
Output Brake
11 BKIR Interlock 36| ALMCOM | Alarm Output
General- Output
12|  OUTM1 purpose 37 /ALM Alarm Output —
Output 1 Posttioning Completed
13| SENGND Ground 38 INPCOM/ Output/Servomotor
REF/TREF1/ Speed Command Common Positioning Completed TGONCOM | Rotation Speed Detection
Input/Torque QOutput/Servomotor Output Common
14 VLIM Command Input/ 39| INP/TGON Rotation Speed General-
Speed Limit Input 15 AGND Sensor Input Detection Output sl outm2 purpose
Forward Torque Ground General- Output 2
16| PCL/TREF2 '-";‘grgsze“‘/ 41|  COM |purpose Output oodie
Command Input . AGND Sensor Input Common 42 BAT Encoder
Reverse Ground Absolute BaCinJp Battery
P Encoder nput
18 NCL Torque Limit 43| BATGND
c:nput Phase-Z Ba‘:kll‘rﬁ’ Efttery Reverse Pulse
19 Z Output (open p 44 +CWLD (input for line
Sensor ON collector) Reverse Pulse driver only)
20 SEN Inout 45| -CWLD (input for line
P Encoder driver only) Fgrward PL_Jlse
21 +A Phase-A 46| +CCWLD | (input for line
Encoder + Output Forward Pulse driver only)
22 -A Phase-A 47| —-CCWLD | (input for line
Output Encoder driver only) Encoder
23 +Z Phase-Z 48 -B Phase-B
Encoder + Output Encoder — Output
24 -Z Phase-Z 49 +B Phase-B
Output Phase-Z Output + Output
25 ZCOM (open collector) 50 *
Common
Note Do not connect anything to unused pins (*).
B CN1 Connectors (50 Pins)
Name Model Manufacturer
Servo Drive Connector 52986-3679 Molex Japan

Cable Plug

10150-3000PE

Cable Case (Shell Kit)

10350-52A0-008

Sumitomo 3M
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Control Input Circuits

B Speed Command/Torque Command Input

————— - —-
. — |
4
20kQ

REF/TREF1/VLIM 14| 20kQ 0 |
- DC '
- | r* il |
15TAGNDJT 33V |

N 1kQ
PCL/TREF2 16, 10kQ >
+ 1kQ |
/.:l . 3.83kQ ADC |
17,AGND +33V | 2 |
\.-‘ \
1

Precautions The maximum allowable input voltage is £10 V for each input. The VR must
be 2 kQ with B characteristics and 1/2 W minimum. R must be 200 Q and

1/2 W minimum.

B Position Command Pulse Input (Line Receiver Input)
* When connecting with a line driver and a line receiver, up to 2 Mpps will be available.
(+CWLD:44, -CWLD:45, +CCWLD:46, -CCWLD:47)

Controller Servo Drive

£ [ DOC

Applicable line driver:
AM26LS31A GND AGND
or the equivalent

Applicable line driver:
AM26LS32A
or the equivalent

Precautions

for Correct Use The shielded twisted-pair cable should not exceed 20 m in length.
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W Position Command Pulse Input (Photocoupler Input)

Line Driver Input (500 kpps Maximum)
(+CW:3, -CW:4, +CCW:5, -CCW:6)

Controller Servo Drive

Input current: 9 mA, 3V
NP

Ll
Do

2200

Applicable line driver:
AM26LS31A or
the equivalent

Precautions . . .
for Correct Use The twisted-pair cable should not exceed 10 m in length.

Open-collector Input
* External 24-V power supply without a current-limiting resistor (200 kpps maximum)
(+24VCW: 1, -CW: 4, +24VCCW: 2, -CCW: 6)

Controller Servo Drive

Vcc 24V

-

Precautions - .
for Correct Use The open-collector wiring should not exceed 2 m in length.

* External control power supply (200 kpps maximum)
(+CW: 3, -CW: 4, +CCW: 5, -CCW: 6)

Controller Servo Drive
Vce
R +
Input current: 7 to 15 mA
2200 Y DQ

* Select a resistance R value so that the input current will be from 7 to 15 mA. Refer to the following

table.
VCC R
24V 2kQ (1/2 W)
12V 1kQ (1/2 W)
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B Sequence Input

External power supply:
12 VDC +5% to +24VINJ 7 4.7kQ
24VDC +5% L —

Power supply capacity: I EZ § <Photocoupler input
50 mA min. (per Unit) RUN | 29

Minimum ON time:
40 ms
To other input circuit ground commons  To other input circuits

Signal Levels ON level: 10 V min.
OFF level: 3V max.

B Sensor Input

Sensor ON Input [N

Servo Drive

SEN|20 100 Q
oV When at high level: Ln\r;lgé/?lga%qep.\
Approx. 1 mA 4.7k 0.1 uF
SENGND 13 T
7406 or the equivalent <7 T ?9
oV

Signal Levels High level: 4 V min.
Low level: 0.8 V max.

Precautions . .
for Correct Use A PNP transistor is recommended.
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Control Input Details

B High-speed Photocoupler Inputs:

Details on the input pins for the CN1 connector are described here.

Reverse Pulse/Forward Pulse Inputs, Feed Pulse/Direction Signal Inputs, or 90°
Phase Difference Signal Input

Pin 3:
Pin 4:
Pin 5:
Pin 6:

Functions

* The functions of these signals depend on the settings of the Command Pulse Rotation Direction
Switch (Pn41) and the Command Pulse Mode (Pn42).

(
—Reverse Pulse Input (-CW
(+CC

+Reverse Pulse Input (+CW), +Feed Pulse Input (+PULS), or +Phase A Input (+FA)

), —Feed Pulse Input (-PULS), or —Phase A Input (-FA)
+Forward Pulse Input (+CCW), +Direction Signal (+SIGN), or +Phase B Input (+FB)
—Forward Pulse Input (-CCW), —Direction Signal (-SIGN), or —Phase B Input (-FB)

Pn41 | Pn42 | Command pulse .
. . Input pins | Servomotor forward command | Servomotor reverse command
setting | setting mode
90° phase 3: +FA
02 d}fference 4 -FA
signals 5: +FB
(multiplier: 4) | 6: —FB J L r
3: +CW —I L
0 1 Reverse pulses/ | 4: -CW
forward pulses 5: +CCW
6: -CCW N L
3: +PULS
3 Feed pulses/ 4: -PULS
direction signal | 5: +SIGN
6:-SIGN | | H N L

¢ If the Command Pulse Rotation Direction Switch (Pn41) is set to 1, the rotation direction will be
reversed.

* If the photocoupler LED is turned ON, each signal will go high as shown above.
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Command Pulse Timing for Photocoupler Inputs

Command pulse mode

Timing

Feed pulses/direction
signal

Maximum Input Frequency
Line driver: 500 kpps
Open collector: 200 kpps

Direction signal

[

Feed pulses

Forward command

t2

Reverse command

1

t2

200 kpps
t1<0.5us
t2>25us
t>25us
T>5.0us

(t/T) x 100 < 50 (%)

500 kpps

t1<0.1 us
t2>1.0us
t>1.0us
T>20us

(t/T) x 100 < 50 (%)

Forward pulses/reverse
pulses

Maximum Input Frequency
Line driver: 500 kpps
Open collector: 200 kpps

Reverse pulses

Forward pulses

mf

Forward command

1

200 kpps

t1<0.5us
t2>25us
t=>25us

T>5.0us

(t/T) x 100 < 50 (%)

Reverse command

500 kpps
t1<0.1pus
t2>1.0us
t>1.0us
T>20us
(t/T) x 100 < 50 (%)

90° phase difference
signals

Maximum Input Frequency
Line driver: 500 kpps
Open collector: 200 kpps

Phase-B pulse_s

Forward command

Phase-A pulsLn—/—\ m

200 kpps
t1<0.5us

T>210 us

T>20us

(t/T) x 100 < 50 (%)

Reverse command

500 kpps
t1<0.1us
124.0us
T>8.0us

(t/T) x 100 < 50 (%)
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B Line-receiver Inputs:

Reverse Pulse/Forward Pulse Inputs, Feed Pulse/Direction Signal Inputs, or 90°
Phase Difference Signal Inputs

Pin 44: +Reverse Pulse Input (+CW), +Feed Pulse Input (+PULS), or +Phase A Input (+FA)
Pin 45: —Reverse Pulse Input (-CW), —Feed Pulse Input (-PULS), or —Phase A Input (—FA)
(

Pin 46: +Forward Pulse Input (+
Pin 47: —Forward Pulse Input (-

Functions

C
C

)
CW), +Direction Signal (+SIGN), or +Phase B Input (+FB)
CW), —Direction Signal (-SIGN), or —Phase B Input (-FB)

* The functions of these signals depend on the settings of the Command Pulse Rotation Direction
Switch (Pn41) and the Command Pulse Mode (Pn42).

Pn41 | Pn42

Command pulse

. . Input pins | Servomotor forward command | Servomotor reverse command
setting | setting mode
90° phase 44: +FA [
02 difference 45: —FA
signals 46: +FB
(multiplier: 4) 47: -FB J L r
44: +CW —I L
0 1 Reverse pulse/ 45: -CW
forward pulses 46: +CCW
47: -CCW ] L
s s | JUUUUTUTUL ] JUUUUUo oL
3 Feed pulses/ 45: —-PULS
direction signal 46: +SIGN
47:-SIGN | | H ] L

¢ If the Command Pulse Rotation Direction Switch (Pn41) is set to 1, the rotation direction will be

reversed.
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Command Pulse Timing for Line-receiver Inputs

Command pulse mode

Timing

Feed pulses/direction
signal

Maximum Input Frequency
Line driver: 2 Mpps

Forward command Reverse command

Direction signal

1] 2 2 |11 t2

Feed pulses )
) 1 T
T
t1<20ns
t2 > 500 ns
12250 ns
T 2500 ns

(t/T) x 100 < 50 (%)

Forward pulses/reverse
pulses

Maximum Input Frequency
Line driver: 2 Mpps

Forward command Reverse command

Reverse pulses

Forward pulses

T t1 <20 ns
t2 > 500 ns
12>250ns
T >500 ns
(t/T) x 100 < 50 (%)

90° phase difference
signals

Maximum Input Frequency
Line driver: 2 Mpps

Forward command Reverse command

Phase-A pulsLn—/—\ m

AV

Phase-B pulse_s

t1 <20 ns
1>24.0ns
T>80ns
(t/T) x 100 £ 50 (%)
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B Reverse Drive Prohibit Input (NOT) and Forward Drive Prohibit Input (POT)

Pin 8: Reverse Drive Prohibit Input (NOT)
Pin 9: Forward Drive Prohibit Input (POT)

Functions
* These inputs are used to prohibit driving in the forward and reverse directions.
* If the Drive Prohibit Input Selection (Pn04) is set to 1, both inputs will be disabled.
* The Stop Selection for Drive Prohibition Input (Pn66) changes the operation when these inputs are
enabled.

B Speed Command Input (REF) or Torque Command Input (TREF1)

Pin 14: Speed Command Input (REF) or Torque Command Input (TREF1)
Pin 15: Analog Input Ground (AGND)

Functions

* Speed Control Mode
Pin 14 is the Speed Command Input when the Control Mode Selection (Pn02) is set to 1 (Speed
Control). Use the Speed Command Scale (Pn50) to set the rotation speed scale for the command
input.

* Torque Control Mode
Pin 14 is the Torque Command Input when the Control Mode Selection (Pn02) is set to 2 (Torque
Control). The input gain, polarity, offset, and filters can be set for the torque command.

B RUN Command Input (RUN)
Pin 29: RUN Command Input (RUN)
Functions
* This input turns ON the power drive circuit for the main circuit of the Servo Drive. If this signal is
not input (i.e., servo-OFF status), the Servomotor cannot operate.
B Deviation Counter Reset Input (ECRST)
Pin 30: Deviation Counter Reset Input (ECRST)
Functions
* Position Control Mode
The value of the deviation counter will be reset when the deviation counter reset input turns ON.

The condition for resetting is selected in the Deviation Counter Reset Condition Setting (Pn4E).
The pulse width of the Deviation Counter Reset Signal must be at least 1 ms.
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B Alarm Reset Input (RESET)
Pin 31: Alarm Reset Input (RESET)

Functions

* Pin 31 is the external reset signal for Servo Drive alarms. (The alarms are reset when this signal
is input.)

* The alarm status is reset when RESET is connected to the 24-V power supply ground for +24VIN
for 120 ms or longer.

* The deviation counter is also reset when alarms are reset.

* Eliminate the cause of the alarm before resuming operation. To prevent danger, turn OFF the RUN
Command Input first, then input the alarm reset signal.

B Control Mode Switch Input (TVSEL)
Pin 32: Control Mode Switch Input (TVSEL)
Functions

* If the Control Mode Selection (Pn02) is set to 3, 4, or 5, the control mode can be switched as given
in the following table.

Pn02 setting Mode 1 Mode 2
3 Position control Speed control
4 Position control Torque control
5 Speed control Torque control

B Pulse Prohibit Input (IPG) and Internally Set Speed Selection 1 (VSEL1)
Pin 33: Pulse Prohibit Input (IPG) / Internally Set Speed Selection 1 (VSEL1)

Functions

* Position Control Mode

Pin 33 is the Pulse Prohibit Input.

When the input is OFF, inputting command pulses will be disabled.

The Pulse Prohibit Input can be disabled by setting the Command Pulse Prohibited Input (Pn43).
* Speed Control Mode

Pin 33 is the Internally Set Speed Selection 1 (VSEL1).

This input can be used together with the ECRST/VSEL2 and GESEL/VSELS inputs to select any

of eight internally set speeds.

* Torque Control Mode
This input is disabled.
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Control Output Circuits

B Position Feedback Output

Servo Drive

Phase A —

Output line driver
AM26C31 or Phase B —
the equivalent

Phase Z —

Controller
R=120to 180 Q
<15V

Phase A

Phase B

Phase Z

" Lov

B Phase-Z Output (Open-collector Output)

Servo Drive

19]Z

Controller

Applicable line receiver
AM26C32 or the equivalent

%}

ﬁ 25|zcom

B Sequence Output

Servo Drive

To other output

circuits -~

R

+

I

Di

* i;i

50 L

Di

]

External power supply

24VDC +1V

Maximum operating voltage: 30 VDC
Maximum output current: 50 mA

T Di: Diode for preventing surge voltage
(Use high-speed diodes.)
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Control Output Details

B Control Output Sequence

Control power supply
(L1C, L2C)

Internal control power supply

MPU initialization completed

Main circuit power supply
(L1, L2, L3)

Servo Ready Output
(READY)

Alarm Output
(ALM)

Positioning Completed
Output (INP)

RUN Command Input
(RUN)

Dynamic brake

Servomotor
power supply

Brake Interlock Output
(BKIR)

Servomotor position, speed,
or torque input
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ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

OFF

Approx. 100 to 300 ms

Approx. 2 s

om

s min.

Approx. 10 ms after the main circuit power is
turned ON after initialization is completed.

=—= 0 ms min.
Approx. 2 ms
Approx. 40 ms Pn6A
Approx. 2 ms s 1to5ms
100 ms min.
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B Encoder Outputs (Phases A, B, and 2)
Pin 21: +A, 22: -A, 48: -B, 49: +B, 23: +Z, 24: -Z

Functions
* Pin 21 outputs the phase-A, phase-B, and phase-Z encoder signals for the Servomotor.
* The encoder outputs conform to the RS-422 communication method.
* The dividing ratio is set in the Encoder Divider Numerator Setting (Pn44) and the Encoder Divider
Denominator Setting (Pn45). n
* The logical relation of phase B to the phase-A pulse is set in the Encoder Output Direction Switch

(Pn46).
* The ground for the output circuit line driver is connected to the signal ground (GND). It is not »n
isolated. g
* The maximum output frequency is 4 Mpps (after multiplying by 4). The output frequency equals =
the Servomotor encoder resolution x (Pn44/Pn45) x 4 x Servomotor rotation speed (r/min) + 60 8
* The output phases are shown below. (They are the same for both incremental and absolute =
encoders.) (&)
Q
Q.
)
PhaseA | | | | | | Phase A oL ]
PhaseB_ [ | [ ]| PhaseB | | | | |
Phase Z Phase Z H

Synched Not synched

¢ |If the Servomotor encoder resolution x (Pn44/ | » In cases except for the one on the left, phases
Pn45) is a multiple of 4, phases Z and A are A and Z are not synchronized.
synchronized.
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W Brake Interlock Output (BKIR)
Pin 11: Brake Interlock Output (BKIR)

Functions

* Pin 11 outputs an external brake timing signal according to the settings of the Brake Timing When
Stopped (Pn6A) and Brake Timing During Operation (Pn6B).

B Servo Ready Output (READY)
Pin 35: Servo Ready Output (READY)

Functions
* This output signal indicates that the Servo Drive is turned ON and ready to start operation.
* This output will turn ON if no errors occur after the main circuit power supply is turned ON.

B Alarm Output (/ALM)
Pin 37: Alarm Output (/ALM)

Functions
* The alarm output is turned OFF when the Servo Drive detects an error.
* This output is OFF at power-ON, but turns ON when the Servo Drive’s initial processing has been
completed.

W Positioning Completed Output (INP) or Servomotor Rotation Speed Detection
Output (TGON)

Pin 39: Positioning Completed Output (INP) or Servomotor Rotation Speed Detection Output
(TGON)

Functions
* Position Control Mode
The INP signal turns ON when the number of accumulated pulses in the deviation counter is less
than the Positioning Completion Range (Pn60). The output condition is set in the Positioning
Completion Condition Setting (Pn63).

* Speed Control or Torque Control Mode
The TGON signal turns ON when the speed of the Servomotor exceeds the setting of the Rotation
Speed for Motor Rotation Detection (Pn62).
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Encoder Connector Specifications (CN2)

'I:icr: Symbol Name Function/Interface
1 E5V Eg(i;)der power supply
Power supply output for the encoder 5.2 V, 180 mA
5 EOV Encoder power supply
GND
3 BAT+ Battery + Backup power supply output for the absolute encoder.
3.6 V, 100 pA for operation during power interruption, 265 uA for
4 BAT- Battery — power interruption timer, and 3.6 uA when power is supplied to
Servo Drive
S PS+ Encoder +phase S input | | ine-driver input (corresponding with the EIA RS-485 communica-
6 PS- Encoder —phase$ input | fions method)
Shell FG Shield ground Cable shield ground

Connectors for CN2 (6 Pins)

Name Model Manufacturer
Servo Drive Connector | 53460-0629
Molex Japan Co.
Cable Connector 55100-0670
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Communications Connector Specifications (CN3A)

'I:icr: Symbol Name Function/Interface
4 GND Ground
7 B+ ~
?fm‘::jnications data Communications data interface between Servo Drives
8 A-

Connector for CN3A (8 Pins)

Name

Model

Manufacturer

Connector

MD-S8000-10

J.S.T. Mfg. Co.

Parameter Unit Connector Specifications (CN3B)

Eg] Symbol Name Function/Interface
3 TXD RS-232 send data Send data output to the Parameter Unit or personal computer
4 GND Ground
5 RXD RS-232 receive data Receive data input from the Parameter Unit or personal computer
7 B+ .
RS-485 . Communications data interface between Servo Drives
8 A communications data

Connector for CN3B (8 Pins)

Name

Model

Manufacturer

Connector

MD-S8000-10

J.S.T. Mfg. Co.
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Servomotor Specifications

The following OMNUC G-Series AC Servomotors are available.

* 3,000-r/min Servomotors

* 3,000-r/min Flat Servomotors

* 2,000-r/min Servomotors

* 1,000-r/min Servomotors
There are various options available on the Servomotors, such as models with brakes or different
shaft types. Select a Servomotor based on the mechanical system’s load conditions and the
installation environment.

General Specifications

ltem

3,000-r/min Flat
Servomotors

1,000-r/min Servomotors

ELOLO I S 2,000-r/min Servomotors

50 to 750 W 1to 5 kW 100 to 400 W 900 Wto 5 kW | 6to 7.5 kW

Ambient operating
temperature and humidity

0 to 40°C, 85% RH max. (with no condensation)

Ambient storage
temperature and humidity

—20t065°C, 85% RH
max. (with no con-
densation)

—20 to 80°C, 85% RH max. (with no condensation)

Storage and operating
atmosphere

No corrosive gases

10 to 2,500 Hz and

Vibration resistance "1

10 to 2,500 Hz and
acceleration of

49 m/s2 max. in the
X, Y, and Z directions

10 to 2,500 Hz and
acceleration of

24.5 m/s2 max.inthe
X, Y, and Z directions

acceleration of

49 m/s2 max. in the
X, Y, and Z direc-
tions

10 to 2,500 Hz and accelera-
tion of 24.5 m/s2 max. in the X,
Y, and Z directions

Impact resistance

Acceleration of

98 m/s2 max. 3 times
eachinthe X, Y, and
Z directions

Acceleration of

98 m/s2 max. 3 times
eachinthe X, Y, and
Z directions

Acceleration of

98 m/s2 max. 3 times
eachinthe X, Y, and
Z directions

Acceleration of 98 m/s2 max.
2 times vertically

Insulation resistance

20 MQ min. at 500 VDC between the power terminals and FG terminal

Dielectric strength

1,500 VAC (50 or 60 Hz) for 1 minute between the power terminals and FG terminal

Operating position

All directions

Insulation grade

Type B Type F Type B Type F

Structure

Totally enclosed, self-cooling

Protective structure

IP65 (excluding the output shaft rotating section and lead wire ends)

Vibration grade

V-15

Mounting method

Flange-mounting

8 EMC EN 55011 Class A Group 1

g |EC Directive EN 61000-6-2, IEC 61000-4-2/-3/-4/-5/-6/-11

= Direc-

b |tves | Lowvoliage | g goggs.11.5

o Directive

(e}

% | UL standards UL 1004 )

c UL:

£ | CSA standards CSA 22.2 No.100 pending2

*1. The amplitude may be amplified by mechanical resonance. Do not exceed 80% of the specified value for extended periods of time.
*2. UL application pending for Servomotor sizes from 6 to 7.5 kW.

Note 1. Do not use the cable when it is laying in oil or water.

Note 2. Do not expose the cable outlet or connections to stress due to bending or the weight of the cable itself.
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Characteristics

H 3,000-r/min Servomotors

100 VAC
Model (R88M-)
GO05030H G10030L G20030L G40030L
Item Unit G05030T G10030S G20030S G40030S
Rated output ™ W 50 100 200 400
Rated torque ™1 N-m 0.16 0.32 0.64 1.3
Rated rotation speed r/min 3000
Q/FI)aez (;nomentary rotation t/min 5000
Max. momentary torque |\ 0.45 0.93 178 3.6
Rated current "1 A (rms) 1.1 1.7 25 4.6
Max. momentary current A (rms) 34 51 76 13.9
Rotor inertia kg-m? 2.5 % 10-6 5.1 x 106 1.4% 105 2.6 x 105
(GD2/4)
Applicable load inertia 30 times the rotor inertia max. "2
Torque constant *1 N-m/A 0.14 0.19 0.26 0.28
Power rate "1 kW/s 10.4 20.1 30.3 62.5
g)ergzzt'ca' time ms 1.56 1.11 0.72 0.55
Electrical time constant ms 0.7 0.8 25 29
Allowable radial load "3 N 68 68 245 245
Allowable thrust load *3 N 58 58 98 98
Weight Without brake kg Approx. 0.3 Approx. 0.5 Approx. 0.8 Approx. 1.2
With brake kg Approx. 0.5 Approx. 0.7 Approx. 1.3 Approx. 1.7
22;‘::28 shield dimensions 100 x 80 x t10 (Al) 130 x 120 x 12 (Al)
Applicable Servo Drives (R88D-) GTA5L GTO1L GTO2L GTO4L
Brake inertia (Igbrg/i) 2x1077 2x1077 1.8 x 106 1.8 x 106
Excitation voltage "4 \'% 24 VDC 5%
I(;(:v;gz é;)nsumptlon W 7 - 9 9
:i:g':(eaqt;gjg“mp' A 0.3 0.3 0.36 0.36
ug) Static friction torque N-m 0.29 min. 0.29 min. 1.27 min. 1.27 min.
§ Attraction time "5 ms 35 max. 35 max. 50 max. 50 max.
:§ Release time "5 ms 20 max. 20 max. 15 max. 15 max.
& |Backlash 1° (reference value)
% Allowable work per J 39.2 39.9 137 137
o |braking ) ’
Allowable total work J 4.9 x108 4.9 x103 44.1 x 103 441 x 108
AIIowabIg angular rad/s2 _ 30,000 max. .
acceleration (Speed of 2,800 r/min or more must not be changed in less than 10 ms)
Brake life 10,000,000 operations
Rating --- Continuous
Insulation grade Type B
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200 VAC
Model (R88M-)
G05030H G10030H G20030H G40030H G75030H
Item Unit G05030T G10030T G20030T G40030T G75030T
Rated output t 1 w 50 100 200 400 750
Rated torque ™! N-m 0.16 0.32 0.64 1.3 24
Rated rotation speed r/min 3000
gllpzzéénomentary rotation t/min 5000 4500
Max. momentary torque | -\ 0.45 0.90 1.78 3.67 7.05
Rated current 1 A (rms) 1.1 1.1 1.6 26 4
Max' momentary current| 5 1) 3.4 3.4 4.9 7.9 12.1
Rotor inertia kgm2 | 55106 | 51x106 | 14x105 | 26x105 | 87x10-5
(GD2/4)
20 times the
Applicable load inertia 30 times the rotor inertia max. "2 rotor inertia
max. 2
Torque constant *1 N-m/A 0.14 0.19 0.41 0.51 0.64
Power rate *1 kW/s 10.4 20.1 30.3 62.5 66
";’(';‘::::t'ca' time ms 1.56 1.1 0.71 0.52 0.45
Electrical time constant ms 0.7 0.79 2.6 3 4.6
Allowable radial load "3 N 68 68 245 245 392
Allowable thrust load *3 N 58 58 98 98 147
Weight Without brake kg Approx. 0.3 | Approx. 0.5 | Approx. 0.8 | Approx. 1.2 | Approx. 2.3
With brake kg Approx. 0.5 | Approx. 0.7 | Approx. 1.3 | Approx. 1.7 | Approx. 3.1
(F::::Z::ZB shield dimensions 100 x 80 x 110 (Al) 130x 120 xti2 (A) | 10X (1AG|§’ x
Applicable Servo Drives (R88D-) GTO1H GTO1H GTO2H GTO4H GTO8H
Brake inertia (‘ggg;) 2x107 2x107 | 1.8x106 | 1.8x106 | 7.5%x106
Excitation voltage "4 \Y% 24 VDC 5%
I(Dac;v;gz é;msumptlon W 7 7 9 9 10
t?;:r(ea’lt;(‘;'g)“mp' A 0.3 0.3 0.36 0.36 0.42
% Static friction torque N-m 0.29min. 0.29 min. 1.27 min. 1.27 min. 2.45 min.
T |Attraction time ™5 ms 35 max. 35 max. 50 max. 50 max. 70 max.
§ Release time "5 ms 20 max. 20 max. 15 max. 15 max. 20 max.
& |Backlash 1° (reference value)
£ [Allowable work per
g braking J 39.2 39.2 137 137 196
Allowable total work J 4.9x103 4.9x103 441 x 103 441 x 103 147 x 103
AIIowabIg angular rad/s2 . 30,000 max. .
acceleration (Speed of 2,800 r/min or more must not be changed in less than 10 ms)
Brake life 10,000,000 operations
Rating Continuous
Insulation grade Type B
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3-35

200 VAC
Model (R88M-)
G1K030T | G1K530T | G2K030T | G3K030T | G4K030T | G5K030T
ltem Unit
Rated output “1 w 1000 1500 2000 3000 4000 5000
Rated torque " N-m 3.18 4.77 6.36 9.54 12.6 15.8
Rated rotation speed r/min 3000
Max. momentary rotation o/min 5000 4500
speed
Max. momentary torque |\, 9.1 12.8 18.4 27.0 36.3 45.1
Rated current "1 A (rms) 7.2 9.4 13 18.6 24.7 28.5
Max' momentary current| » ey | 21.4 28.5 40 57.1 75 85.7
N kg-m2 5 . . . . ~
Rotor inertia (GD2/4) 1.69 x 1074]2.59 x 10~4|3.46 x 10~4|6.77 x 10~4{1.27 x 10-3|1.78 x 10-3
Applicable load inertia 15 times the rotor inertia max. "2
Torque constant “1 N-m/A 0.44 0.51 0.48 0.51 0.51 0.57
Power rate *1 kW/s 60 88 117 134 125 140
Mechanical time ms 0.78 0.54 0.53 0.46 0.51 0.46
constant
Electrical time constant ms 6.7 10 10.8 20 20 20
Allowable radial load "3 N 392 490 490 490 784 784
Allowable thrust load "3 N 147 196 196 196 343 343
Without brake kg Approx. 4.5|Approx. 5.1|Approx. 6.5|Approx. 9.3 Aﬁ)pz)rgx. Ap;p;rgx.
Weight A i A i
With brake kg Approx. 5.1|Approx. 6.5|Approx. 7.9| Approx. 11 r;irgx F:grcz)x.
Radiation shield dimensions 170x 160 x {320 x 300 x |320 x 300 x
(material) t12 (Al) | t30 (Al) | t20 (Al) 380 x 350 x 130 (Al)
Applicable Servo Drives (R88D-) GT15H GT15H GT20H GT30H GT50H GT50H
inerti kg-m? -5 -5 -5 -5 —4 -4
Brake inertia (GD2/4) 25x%x10 3.3x 10 3.3x10 3.3x10™ (1.35x104|1.35x 10
Excitation voltage "4 Y 24 VDC +10%
Power consumption
(at 20°C) W 18 19 19 19 22 22
Current consump-
tion (at 20°C) A 0.74 0.81 0.81 0.81 0.9 0.9
g Static friction torque N-m 4.9 min. 7.8 min. 7.8 min. | 11.8 min. | 16.1 min. | 16.1 min.
E Attraction time "5 ms 50 max. 50 max. 50 max. 80 max. | 110 max. | 110 max.
'"'é Release time "5 ms 15 max. 15 max. 15 max. 15 max. 50 max. 50 max.
@ |Backlash 1° (reference value)
2 [Allowable work per
g . J 392 392 392 392 1470 1470
m |braking
Allowable total work J 2.0x105 | 49x105 | 49x 105 | 49x105 | 22x 106 | 2.2 x 106
Allowable angular rad/s2 10,000 max.
acceleration (Speed of 900 r/min or more must not be changed in less than 10 ms)
Brake life 10,000,000 operations
Rating Continuous
Insulation grade Type F
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*1. These are the values when the Servomotor is combined with a Servo Drive at room temperature (20°C, 65%).
The maximum momentary torque indicates the standard value.

* The operable load inertia ratio (load inertia/rotor inertia) depends on the mechanical configuration and
its rigidity. For a machine with high rigidity, operation is possible even with high load inertia. Select an
appropriate motor and confirm that operation is possible.

* |f the dynamic brake is activated frequently with high load inertia, the dynamic brake resistor may
burn. Do not repeatedly turn the Servomotor ON and OFF while the dynamic brake is enabled.

The allowable radial and thrust loads are the values determined for a service life of 20,000 hours at normal

operating temperatures. The allowable radial loads are applied as shown in the following diagram.

*2. Applicable Load Inertia:
*3.
IF{adiaI load
*4.
*5.

[ ]-—> Thrust load

J—L Center of shaft (LR/2)

This is an OFF brake. (It is reset when excitation voltage is applied).
The operation time is the value (reference value) measured with a surge suppressor (CR50500 manufac-

tured by Okaya Electric Industries Co., Ltd.).

Torque-Rotational Speed Characteristics for 3,000-r/min Servomotors

* 3,000-r/min Servomotors with 100-VAC Power Input
The following graphs show the characteristics with a 3-m standard cable and a 100-VAC input.

+ R88M-G05030H/T (50 W)

+ R88M-G10030L/S (100 W)

+ R88M-G20030L/S (200 W)

(N-m) (N-m) (N-m)
0.5 10.48 0.48 1.040.83 0.83 (3600) (.. 2.0y 7g 1.78 (3500)
Repetitive usage Repetitive usage Repetitive usage
0257016 0.16 0-570.32 0.32 107064 0.64 0.9
Continuous usage 0.1 Continuous usage 0.28 Continuous usage 0.6
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
(r/min) (r/min) (r/min)
+ R88M-G40030L/S (400 W)
(N-m)
407136 3.6 (3000)
Repetitive usage
2.0
1.3 1.3 1.3
Continuous usage 0.6
0 1000 2000 3000 4000 5000
(r/min)
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* 3,000-r/min Servomotors with 200-VAC Power Input
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

+ R88M-G05030H/T (50 W)

+ R88M-G10030H/T (100 W)

+ R88M-G20030H/T (200 W)

(N-m) (N-m) (N-m)
0.5 {0.45 0.45 1.040.98 0.93 20178 1.78 (4500)
Repetitive usage Repetitive usage Repetitive usage 1.5
02570.16 0.16 05710.32 0.32 104064 0.64
— )
Continuous usage 0.1 Continuous usage 0.28 Continuous usage 0.38
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 1000 2000 3000 4000 5000
(r/min) (r/min) Y/min
(r/min)
+ R88M-G40030H/T (400 W) + R88M-G75030H/T (750 W) + R88M-G1KO0O30T (1 kW)
(N-m) (N-m) (N-m)
40436 3.6 (3800) 8.017.05 7.05 (3600) 10]9.1 9.1 (4000)
Repetitive usage Repetitive usage Repetitive usage
209454 13 1, 40124 24 40 51318 3.18 48
Continuous usage 0.78 Continuous usage 1.0 Continuous usage
0 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
(r/min) (r/min) (r/min)
+ R88M-G1K530T (1.5 kW) + R88M-G2K030T (2 kW) + R88M-G3KO030T (3 kW)
(N-m) (N-m) (N-m)
15{12.9 12.9 (3500) 204184 18.4 (3600) 30{27.0 27.0 (3400)
. Repetitive usage Repetitive usage 1slo 5l:epetmve usa%es4
51477 4.77 10716.36 6.36 6o ' - : 55
Continuous usage 38 Continuous usage ' ontinuous usage
0 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
(r/min) (r/min) (r/min)

+ R88M-G4K030T (4 kW)

+ R88M-G5K030T (5 kW)

(N-m) (N-m)
40436.3 37.9 50{45.1 47.6
Repetitive usage Repetitive usage
207126 12.6 251158 15.8 150
Continuous usage 10.0 Continuous usage
0 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000
(r/min) (r/min)
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Precautions
for Correct Use

Use the following Servomotors in the ranges shown in the graphs below.
Using outside of these ranges may cause the Servomotor to generate heat,
which could result in encoder malfunction.

+ R88M-G05030H/T
50 W (Without Oil Seal)

+ R88M-GO05030H/T

50 W (With Oil Seal)

+ R88M-G10030H/T
100 W (Without Oil Seal)

With brake

With brake Rated Torque (%)

Without brake

Rated Torque (%) Rated Torque (%)

100%—————————————<% 95% 100% With brake 100%F————————————-—
Ambient Ambient Ambient
0 10 20 30 40 temperature 0 10 20 30 40 temperature 0 0 20 30 40temperature
+ R88M-G10030H/T + R88M-G20030H/T + R88M-G40030H/T
100 W (With Oil Seal) 200 W (With Oil Seal) 400 W (Without Oil Seal)
Without brake Without brake With brake

Rated Torque (%)
100%

Rated Torque (%)
With brake 100%

Rated Torque (%)
100%

With brake
' 90%

75% IS A

70%

Ambient Ambient Ambient
t It temperature
0 10 20 30 a40°PerM® 5740 20 a0 agmPerle 0 10 20 30 4o e
+ R88M-G40030H/T + R88M-G1K530T (1.5 kW) + R88M-G2K030T (2 kW)
400 W (With Qil Seal)
Without brake :
Rated Torque (%) . Rated Torque (%) _ Rated Torque (%) Without brake
With brake With brake With brake
100% 100% :\( 100% T
[ SRR S — L 85%
75% 1 A R 70%
Ambient ; Ambient ; Ambient
temperature
0 10 20 30 ao°mP 0 0 20 30 40 temperature o 0 20 30 40 temperature
+ R88M-G3KO030T (3 kW) + R88M-G4KO030T (4 kW) + R88M-G5K030T (5 kW)
Without brake Without brake
Rated Torque (% Rated Torque (% ) Rated Torque (%
que (%) With brake que (%) Y _With brake aue (%) With brake
100% 00% T o 100%
boozzzzzoozdoooooboTR90% 1
| | 8% | Aol 70%
Ambient ; ; Ambient ; Ambient
0 10 20 30 40 o 40 20 a0 ao"°mPHAVe 10 20 a0 40°mPerte
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3-2 Servomotor Specifications

H 3,000-r/min Flat Servomotors

3-39

100 VAC 200 VAC
Model (R88M-)
GP10030L | GP20030L | GP40030L | GP10030H | GP20030H | G40030H
Item Unit GP10030S | GP20030S | GP40030S | GP10030T | GP20030T | G40030T
Rated output ™1 w 100 200 400 100 200 400
Rated torque ™1 N-m 0.32 0.64 1.3 0.32 0.64 1.3
Rated rotation speed r/min 3000 3000
Max. momentary rotation ¢/min 5000 4500 5000
speed
Max. momentary torque | -\ 0.84 18 3.6 0.86 18 3.65
Rated current *1 A (rms) 1.6 25 4.4 1 1.6 25
Max. momentary current | g 4.9 75 13.3 3.1 4.9 75
Rotor inertia KgM2 | 4 105 | 8.5 105 | 6.5x 105 | 1.0x 105 | 35x 105 | 6.4 x 105
G4y | . . . . .
Applicable load inertia - 20 times the rotor inertia max."
Torque constant *1 N-m/A 0.21 0.27 0.3 0.34 0.42 0.54
Power rate "1 kW/s 10.2 11.7 26.0 10.2 11.5 25.5
Mechanical time ms 0.87 0.75 0.55 1.05 0.81 0.59
constant
Electrical time constant ms 3.4 6.7 6.7 2.9 5.6 6.6
Allowable radial load "3 N 68 245 245 68 245 245
Allowable thrust load *3 N 58 98 98 58 98 98
Weight Without brake kg Approx. 0.7|Approx. 1.3|Approx. 1.8|Approx. 0.7 |Approx. 1.3|Approx. 1.8
ei
g With brake kg Approx. 0.9| Approx. 2 |Approx. 2.5|Approx. 0.9| Approx. 2 |Approx. 2.5
Radiation shield dimensions 130x120x 130x120x
(material) 110 (Al) 170 x 160 x t12 (Al) 110 (Al) 170 x 160 x t12 (Al)
Applicable Servo Drives (R88D-) GTO1L GTOo2L GTO4L GTO1H GTO2H GTO04H
inerti kg-m2 -6 -6 -6 -6 -6 -6
Brake inertia (GD2/4) 3x10 9x10 9x10 3x10 9x 10 9x 10
Excitation voltage "4 \ 24 VDC +10% 24 VDC +10%
Power consumption
(at 20°C) w 7 10 10 7 10 10
Current consump-
tion (at 20°C) A 0.29 0.41 0.41 0.29 0.41 0.41
g Static friction torque N-m 0.29 min. | 1.27 min. | 1.27 min. | 0.29 min. | 1.27 min. | 1.27 min.
§ Attraction time "5 ms 50 max. 60 max. 60 max. 50 max. 60 max. 60 max.
§ Release time "5 ms 15 max. 15 max. 15 max. 15 max. 15 max. 15 max.
& |Backlash 1° (reference value) 1° (reference value)
Q
© [Allowable work per J 137 196 196 137 196 196
m |braking
Allowable total work J 44.1x 103 | 147 x 103 | 147 x 103 | 44.1 x 103 | 147 x 103 | 147 x 103
Allowable angular rad/s2 10,000 max.
acceleration (Speed of 900 r/min or more must not be changed in less than 10 ms)
Brake life 10,000,000 operations
Rating Continuous Continuous
Insulation grade Type B Type B




3-2 Servomotor Specifications

1.

2.

*3.

*4.
*5.

These are the values when the Servomotor is combined with a Servo Drive at room temperature (20°C, 65%).

The maximum momentary torque indicates the standard value.

Applicable Load Inertia:

¢ The operable load inertia ratio (load inertia/rotor inertia) depends on the mechanical configuration and its
rigidity. For a machine with high rigidity, operation is possible even with high load inertia. Select an appro-
priate motor and confirm that operation is possible.

« If the dynamic brake is activated frequently with high load inertia, the dynamic brake resistor may burn. Do
not repeatedly turn the Servomotor ON and OFF while the dynamic brake is enabled.

The allowable radial and thrust loads are the values determined for a service life of 20,000 hours at normal

operating temperatures. The allowable radial loads are applied as shown in the following diagram.

IRadiaI load
[ ]-— Thrust load

J—L Center of shaft (LR/2)

This is an OFF brake. (It is reset when excitation voltage is applied).
The operation time is the value (reference value) measured with a surge suppressor (CR50500 manufac-
tured by Okaya Electric Industries Co., Ltd.).

Specifications

Torque-Rotational Speed Characteristics for 3,000-r/min Flat Servomotors

* 3,000-r/min Flat Servomotors with 100-VAC Power Input
The following graphs show the characteristics with a 3-m standard cable and a 100-VAC input.

+ R88M-GP10030L/S (100 W)

+ R88M-GP20030L/S (200 W)

+ R88M-GP40030L/S (400 W)

(N-m) (N-m) (N-m)
1.070.84 0.84 (3500) 20418 1.8 (3400) 40436 3.6 (3300)
Repetitive usage Repetitive usage Repetitive usage
057032 0.32 032 107064 0.64 20113 1.3 15
Continuous usage 0.19 Continuous usage 0.38 Continuous usage 0.78
0 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 4500

(r/min)

(r/min)

* 3,000-r/min Flat Servomotors with 200-VAC Power Input
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

+ R88M-GP10030H/T (100 W)

+ R88M-GP20030H/T (200 W)

(r/min)

+ R88M-GP40030H/T (400 W)

(N-m) (N-m) (N-m)
1.040.86 0.86 2018 18(4500) 40365 3.65 (3600)
Repetitive usage Repetitive usage Repetitive usage
05710.32 0.32 107064 0.64 20113 1.3 2.0
Continuous usage 0.19 Continuous usage 0.38 Continuous usage 0.78
0 1000 2000 3000 4000 5000 ~ O 1000 2000 3000 4000 5000 O 1000 2000 3000 4000 5000
(r/min) (r/min) (r/min)
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B 2,000-r/min Servomotors

Model (R88M-) 200 VAC
ltem Unit | G1KO20T | G1K520T | G2K020T | G3K020T | G4K020T | G5K020T |G7K515T
Rated output ™1 w 1000 1500 2000 3000 4000 5000 7500
Rated torque ! N-m 4.8 7.15 9.54 14.3 18.8 23.8 48
Rated rotation speed r/min 2000 1500
Max. momentary rotation t/min 3000 2000
speed
Max' momentary torque |\, 135 19.6 26.5 412 54.9 70.6 111
Rated current *1 A (rms) 5.6 9.4 12.3 17.8 23.4 28 46.6
!\fax' momentary current| » ime) | 17.1 28.5 37.1 54.2 71.4 85.7 117.8
.m2
Rotor inertia (EJD?M) 6.17 x 1074{1.12 x 10-3[1.52 x 10-3|2.23 x 10-3|4.25 x 10-3|6.07 x 10-3|9.9 x 10-3
Applicable load inertia --- 10 times the rotor inertia max. "2
Torque constant 1 N-m/A 0.88 0.76 0.78 0.81 0.81 0.85 1.08
Power rate "1 kW/s 37.3 45.8 60 91.6 83.2 93.5 230
Mechanical time ms 0.7 0.81 0.75 0.72 1 0.9 0.71
constant
Electrical time constant ms 18 19 21 20 24 32 34
Allowable radial load "3 N 490 490 490 784 784 784 1176
Allowable thrust load "3 N 196 196 196 343 343 343 490
. Approx. Approx. Approx. Approx.
Weich Without brake kg |Approx. 6.8|Approx. 8.5 10.6 14.6 18.8 Approx. 25 41
eig
. Approx. Approx. Approx. Approx. Approx. | Approx.
With brake kg (Approx.8.7) "y 125 16.5 21.3 28.5 45
Radiation shield dimensions 380x350x
(material) 275 x 260 x t15 (Al) 130 (Al) 470 x 440 x t30 (Al)
Applicable Servo Drives (R88D-) GT10H GT15H | GT20H GT30H GT50H GT50H | GT75H
inerti kg-m? —4 -4 -4 -4
Brake inertia (GD2/4) 1.35x 10 4.25x 1074/ 4.7 x 1074 |4.7 x 10
Excitation voltage "4 \Y% 24 VDC +10%
Power consumption
(at 20°C) w 14 19 19 22 26 31 34
Current consumption
(at 20°C) A 0.59 0.79 0.79 0.9 1.1 1.3 1.4
g Static friction torque N-m 49 min. | 18.7 min. | 13.7 min. | 16.1 min. | 21.5 min. | 24.5 min. |58.8 min.
§ Attraction time "5 ms 80 max. | 100 max. | 100 max. | 110 max. | 90 max. | 80 max. |150 max.
§ Release time "5 ms 70 max. 50 max. 50 max. 50 max. 35 min. 25 min. | 50 max.
& [Backlash 1° (reference value)
< Allowable work per
g . J 588 1176 1176 1170 1078 1372 1372
m |braking
Allowable total work J 7.8x105 | 1.5x 106 | 1.5x 106 | 22x 108 | 2.5x 106 | 2.9x 106 |2.9 x 106
Allowable angular rad/s2 10,000 max.
acceleration (Speed of 900 r/min or more must not be changed in less than 10 ms)
Brake life 10,000,000 operations
Rating Continuous
Insulation grade - Type F
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*1. These are the values when the Servomotor is combined with a Servo Drive at room temperature (20°C, 65%).
The maximum momentary torque indicates the standard value.
*2. Applicable Load Inertia:
¢ The operable load inertia ratio (load inertia/rotor inertia) depends on the mechanical configuration and its
rigidity. For a machine with high rigidity, operation is possible even with high load inertia. Select an appro-
priate motor and confirm that operation is possible.
« |f the dynamic brake is activated frequently with high load inertia, the dynamic brake resistor may burn. Do
not repeatedly turn the Servomotor ON and OFF while the dynamic brake is enabled.
*3. The allowable radial and thrust loads are the values determined for a service life of 20,000 hours at normal
operating temperatures. The allowable radial loads are applied as shown in the following diagram.

IRadial load
[ ]-—» Thrust load

J—L Center of shaft (LR/2)

*4. This is an OFF brake. (It is reset when excitation voltage is applied).
*5. The operation time is the value (reference value) measured with a surge suppressor (CR50500 manufac-
tured by Okaya Electric Industries Co., Ltd.).

Specifications

Torque-Rotational Speed Characteristics for 2,000-r/min Servomotors

e 2,000-r/min Servomotors with 200-VAC Power Input
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

+ R88M-G1K020T (1 kW) + R88M-G1K520T (1.5 kW) + R88M-G2K020T (2 kW)
(N-m) (N-m) (N-m)
185 18.5 (2200)
15413:5 135 (2200) 20- 301265 26.5 (2200)

101  Repetitive usage Repetitive usage 143 Repetitive usage
5148 5.5 1017.15 715 1519.54 9.54 13.2
Continuous usage 3.2 Continuous usage 4.7 Continuous usage 6.3
0 1000 2000 3000 (/min) g 1000 2000 3000 (min) g 1000 2000 3000 (vmin)
+ R88M-G3K020T (3 kW) + R88M-G4K020T (4 kW) + R88M-G5K020T (5 kW)
(N-m) (N-m) (N-m)

50141.2 41.2 (2200) 70.6 70.6 (2000)

701

50 1

Repetitive usage
123.8 23.8

Repetitive usage
14.3

Repetitive usage
18.8 18.8

254

14.3 25 |

23.0
15.8

Continuous usage

0 1000 2000 3000 (r/min)

12.5 Continuous usage

Continuous usage

0 10'00 20'00 30'00 (r/min) 0 1000 2000 3000 (r/min)

+ R88M-G7K520T (7.5 kW)

(N-m)
111 111
100 1 100
Repetitive usage
504 48 48
Continuous usage 36
0 1000 1500 2000 (/min)
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W 1,000-r/min Servomotors

Specifications

Model (R88M-) 200 VAC
ltem Unit G90010T G2K010T G3K010T G4K510T G6K010T
Rated output “1 w 900 2000 3000 4500 6000
Rated torque ™! N-m 8.62 19.1 28.4 42.9 57.2
Rated rotation speed r/min 1000
Max. momentary rotation /min 2000
speed
Max. momentary torque | ., 18.4 415 60 101 130
Rated current “1 A (rms) 7.6 18.5 24 33 47
Max' momentary current | ;) 17.1 44 57.1 84.2 121.4
Rotor inertia kgm2 | 4 15108 | 355103 | 5.57x 108 | 8.09x103 | 9.9x10-3
(GD2/4)
Applicable load inertia --- 10 times the rotor inertia max. "2
Torque constant *1 N-m/A 1.13 1 1.1 1.3 1.22
Power rate "1 kW/s 66.3 103 145 228 331
Mechanical time ms 0.88 0.97 0.74 0.7 0.65
constant
Electrical time constant ms 20 25 30 31 46.2
Allowable radial load "3 N 686 1176 1470 1470 1764
Allowable thrust load *3 N 196 490 490 490 588
Weidht Without brake kg Approx. 8.5 | Approx. 17.5 | Approx.25 | Approx. 34 | Approx. 41
ei
g With brake kg Approx. 10 | Approx. 21 | Approx. 28.5 | Approx. 39.5 | Approx. 45
Radiation shield dimensions 275 x 260 x
(material) 15 (Al 470 x 440 x t30 (Al)
Applicable Servo Drives (R88D-) GT15H GT30H GT50H GT50H GT75H
I kg-m? -4 4 4 -4 -4
Brake inertia (GD2/4) 1.35x 10 4.7x10 4.7x10 4.7x10 4.7x10
Excitation voltage "4 \Y 24 VDC +10%
Power consumption
(at 20°C) w 19 31 34 34 34
Current consumption
(at 20°C) A 0.79 1.3 1.4 1.4 1.4
g Static friction torque N-m 13.7 min. 24.5 min. 58.8 min. 58.8 min. 58.8 min.
T;S Attraction time "5 ms 100 max. 80 max. 150 max. 150 max. 150 max.
§ Release time "5 ms 50 max. 25 max. 50 max. 50 max. 50 max.
& |Backlash 1° (reference value)
g Allowable work per
o . P J 1176 1372 1372 1372 1372
m |braking
Allowable total work J 1.6 x 106 2.9x 106 2.9 x 106 2.9 x 106 2.9 x 106
Allowable angular rad/s2 10,000 max.
acceleration (Speed of 900 r/min or more must not be changed in less than 10 ms)
Brake life 10,000,000 operations
Rating --- Continuous
Insulation grade Type F




3-2 Servomotor Specifications

1.

2.

*3.

*4.
*5.

These are the values when the Servomotor is combined with a Servo Drive at room temperature (20°C, 65%).

The maximum momentary torque indicates the standard value.

Applicable Load Inertia:

¢ The operable load inertia ratio (load inertia/rotor inertia) depends on the mechanical configuration and its
rigidity. For a machine with high rigidity, operation is possible even with high load inertia. Select an appro-
priate motor and confirm that operation is possible.

« |f the dynamic brake is activated frequently with high load inertia, the dynamic brake resistor may burn. Do
not repeatedly turn the Servomotor ON and OFF while the dynamic brake is enabled.

The allowable radial and thrust loads are the values determined for a service life of 20,000 hours at normal

operating temperatures. The allowable radial loads are applied as shown in the following diagram.

IRadial load

[ ]-—> Thrust load

J—L Center of shaft (LR/2)

This is an OFF brake. (It is reset when excitation voltage is applied).
The operation time is the value (reference value) measured with a surge suppressor (CR50500 manufac-
tured by Okaya Electric Industries Co., Ltd.).

Torque-Rotational Speed Characteristics for 1,000-r/min Servomotors

+ R88M-G90010T (100 W)

(N-m) 201184 18.4 (1600) (NmM) 504415  41.5 (1600) (N-m) 70160 60 (1350)
Repetitive usage Repetitive usage Y 34.9 Repetitive usage ~\ 38
1018.62 8.62 10.0 25419.1 1941 354128.4 28.4
Continuous usage 4.31 Continuous usage 9.5 Continuous usage 14.2
0 1o'oo zobo (r/min) 0 1000 2000 (r/min) 0 10'00 20'00 (r/min)
+ R88M-G4K510T (4.5 kW) + R88M-G6KO010T (6 kW)
130 130 (1500)
101 101 (1300)
(N-m) 100 1 (N-m) 100 1 ”
Repetitive usage
Repetitive usage 572 57.2 71
50{42.9 429 40 501
Continuous usags™ 21.5 Continuous usage 28.6
0 1000 2000 (/min) 0 1000 2000 (t/min)

* 1,000-r/min Servomotors with 200-VAC Power Input
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

+ R88M-G2K010T (2 kW) + R88M-G3K010T (3 kW)
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3-2 Servomotor Specifications

- Use the following Servomotors in the ranges shown in the graphs below.
Precautions . .
for Correct Use Using outside of these ranges may cause the Servomotor to generate heat,

which could result in encoder malfunction.

+ R88M-G4K510 + R88M-G6KO010T
4.5 kW (Without Oil Seal) 6 kW (With Oil Seal)

Without brake Without brake
Rated Torque (%) )

With brake With brake
100% -

Rated Torque (%)
100%

77777777777777 i 85%
77777777777777 Lo 2N70%

Ambient

temperature

- Ambient
0 10 20 30 40 0

temperature
0

B Temperature Characteristics of the Servomotor and Mechanical System
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* OMNUC G-Series AC Servomotors use rare earth magnets (neodymium-iron magnets).
The temperature coefficient for these magnets is approximately —0.13%/°C. As the temperature
drops, the Servomotor's maximum momentary torque increases, and as the temperature rises, the
Servomotor's maximum momentary torque decreases.

* The maximum momentary torque rises by 4% at a normal temperature of 20°C compared to a
temperature of —10°C. Conversely, the maximum momentary torque decreases about 8% when
the magnet warms up to 80°C from the normal temperature.

* Generally, when the temperature drops in a mechanical system, the friction torque and the load
torque increase. For that reason, overloading may occur at low temperatures. In particular, in
systems that use a Decelerator, the load torque at low temperatures may be nearly twice as much
as the load torque at normal temperatures. Check whether overloading may occur at low
temperature startup. Also check to see whether abnormal Servomotor overheating or alarms occur
at high temperatures.

* An increase in load friction torque seemingly increases load inertia. Therefore, even if the Servo
Drive gains are adjusted at a normal temperature, the Servomotor may not operate properly at low
temperatures. Check to see whether there is optimal operation even at low temperatures.
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Encoder Specifications

H Incremental Encoders

ltem

Specifications

Encoder system

Optical encoder

No. of output pulses

Phases A and B: 2,500 pulses/rotation, Phase Z: 1 pulse/rotation

Power supply voltage

5VDC £5%

Power supply current

180 mA (max.)

Output signals

+S, -S

Output interface

RS-485 compliance

B Absolute Encoders

ltem

Specifications

Encoder system

Optical encoder

17 bits

No. of output pulses

Phases A and B: 32,768 pulses/rotation, Phase Z: 1 pulse/rotation

Maximum rotations

-32,768 to +32,767 rotations or 0 to 65,534 rotations

Power supply
voltage

5 VDC +5%

Power supply current

110 mA (max.)

Applicable battery
voltage

3.6 VDC

Current consumption
of battery

265 pA for a maximum of 5 s right after power interruption
100 pA for operation during power interruption
3.6 uA when power is supplied to Servo Drive

Output signals

+S, -S

Output interface

RS-485 compliance
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3-3 Decelerator Specifications

3-3 Decelerator Specifications

The following Decelerators are available for use with OMNUC G-Series Servomotors. Select a
Decelerator matching the Servomotor capacity.

Standard Models and Specifications

B Backlash = 3’ Max.

Decelerators for 3,000-r/min Servomotors

Maxi= | prax-
Rated . mum Allow- | Allow-
Effi- mum Decelera-
rota- | Rated | momen- able able .
. cien- momen- tor . Weight
Model tion | torque tary . radial | thrust
o cy : tary inertia
speed rotation load load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
1/5 RB8G- 600 | 0.50 63 1000 1.42 |5.00x10-7| 135 538 0.29
HPG11B05100B[] ) ’ ) ’
R88G- -
1/9 HPG11B09050BC] 333 1.12 78 555 3.16 |3.00x10 161 642 0.29
50 R88G-
-6
W 1/21 HPG14A21100B] 143 | 2.18 65 238 6.13 |[5.00x10 340 1358 | 1.04
R88G- 6
1/33 HPG14A33050BL] 91 3.73 71 151 10.5 4.40x10 389 1555 1.04
R88G-
-6
1/45 HPG14A45050BL] 67 5.09 71 111 143 |4.40x10 427 1707 | 1.04
1/5 RE8G- 600 1.28 80 1000 3.6 5.00x107| 135 538 0.29
HPG11B05100B[] ’ ’ ’ ’
1/11 R88G- 273 2.63 75 454 7.39 6.00x10-6| 280 1119 1.04
HPG14A11100B[] ) ) ) ’
100 R88G-
-6
W 1/21 HPG14A21100B0] 143 | 5.40 80 238 152 |5.00x10 340 1358 | 1.04
R88G-
-5
1/33 HPG20A33100BC] 91 6.91 65 151 194 |6.50x10 916 | 3226 24
1/45 R88G- 67 9.42 65 111 26.5 6.50x10-5| 1006 | 3541 2.4
HPG20A45100B[] ’ ’ ) '
1/5 RB8G- 600 | 2.49 78 1000 6.93 |2.07x10°5| 221 883 1.02
HPG14A05200B[] ’ ) ’ ’
R88G-
-5
1/11 HPG14A11200B0] 273 | 6.01 85 454 16.7 |1.93x10 280 1119 | 1.09
200 R88G- 5
W 1/21 HPG20A21200BL] 143 10.2 76 238 28.5 4.90x10 800 2817 2.9
R88G-
-5
1/33 HPG20A33200B0] 91 17.0 81 151 474 |450x10 916 | 3226 2.9
1/45 RE8G- 67 23.2 81 111 646 |4.50x10°5| 1006 | 3541 2.9
HPG20A45200B[ ] ) ' ’ )
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Ll Maxi-
Rated . mum Allow- | Allow-
Effi- mum
rota- | Rated | _ momen- Decelerator | able able .
. cien- momen- . . Weight
tion | torque tary inertia radial | thrust
Model cy ? tary
speed rotation load load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
R88G- 16.0
-5
1/5 HPG14A05400B0] 600 5.66 87 1000 (15.7) 2.07 x 10 221 883 1.09
R88G- 33.1
-5
1/11 HPG20A11400B0] 273 | 11.73 | 82 454 (32.5) 5.70 x 10 659 | 2320 2.9
400 R88G- 66.5
-5
W 1/21 HPG20A21400B[] 143 | 23.56 | 86 238 (65.2) 490 x 10 800 | 2547 2.9
R88G- 98.2
-5
1/33 HPG32A33400B0] 91 34.79 | 81 151 (96.3) 6.20 x 10 1565 | 6240 7.5
R88G- 133.9
-5
1/45 HPG32A45400B0] 67 | 47.44 | 81 111 (131.4) 6.10 x 10 1718 | 6848 7.5
1/5 RE8G- 600 9.94 83 1000 29.2 [6.80x105| 520 1832 2.9
HPG20A05750B[ ] ' ) ’ ’
1/11 RE8G- 273 | 2323 | 88 454 68.1 6.00 x 10-5| 659 | 2320 3.1
HPG20A11750B[ ] ’ ) ’ ’
750 R88G- 4
W 1/21 HPG32A21750B0] 143 | 42.34 | 84 238 124.3 |3.00x 10 1367 | 5448 7.8
1/33 RE8G- 91 69.70 | 88 151 204.7 |2.70x104| 1565 | 6240 7.8
HPG32A33750B( ] ' ' ’ '
1/45 R88G- 67 95.04 | 88 111 279.2 |2.70x104| 1718 | 6848 7.8
HPG32A45750B( ] ) ’ ) ’
1/5 RE8G- 600 11.5 72 1000 32,9 |3.90x10%4| 889 3542 7.3
HPG32A051KO0BL] ) ) ) ’
1/11 RE8G- 273 | 28.9 83 454 82.6 |3.40x10%| 1126 | 4488 7.8
HPG32A111KO0BL] ’ ’ ’ ’
1 R88G- 4
KW 1/21 HPG32A211KOBL] 143 | 58.1 87 238 166.1 | 3.00 x 10 1367 | 5488 7.8
1/33 RE8G- 91 94.3 90 151 270.0 | 2.80x104 | 1565 | 6240 7.8
HPG32A331K0BL] ) ’ ) ’
1/45 RB8G- 67 1242 | 87 100" 355.4 | 4.70x104 | 4538 | 15694 | 19.0
HPG50A451K0BL] ) ' ’ '
1/5 RE8G- 600 19.1 80 1000 51.3 |3.90x10%4| 889 3542 7.4
HPG32A052K0BL] ) ) ) ’
1/11 RE8G- 273 | 457 87 454 122.5 | 3.40x104 | 1126 | 4488 7.9
HPG32A112K0BL] ’ ’ ’ ’
1.5 R88G- "
KW 1/21 HPG32A211K5B] 143 90.1 90 238 2419 | 3.00x10 1367 | 5448 7.9
1/33 RE8G- 91 1415 | 90 136" 379.7 | 4.80x104 | 4135 | 14300 | 19.0
HPG50A332K0BL] ) ’ ’ '
1/45 RE8G- 67 1929 | 90 100" 517.8 | 4.70x 104 | 4538 | 15694 | 19.0
HPG50A451K5BL] ) ' ’ '
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3-3 Decelerator Specifications

Maxi= |\ jaie
Rated . mum Allow- | Allow-
Effi- mum Decelera-
rota- | Rated | momen- able able .
. cien- momen- tor . Weight
Model tion | torque tary Aoyt radial | thrust
cy : tary inertia
speed rotation load load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
1/5 RB8C- 600 | 26.7 84 1000 774 |390x104| 889 | 3542 7.4
HPG32A052K0B(] ) ) ) )
1/11 RE8G- 273 | 624 89 454 180.7 | 3.40x 104 | 1126 | 4488 7.9
) HPG32A112K0BL] ’ ' ’ ’
KW 1/21 RB8C- 143 | 1189 | 89 2141 343.9 |5.80x104| 3611 | 12486 | 19.0
HPG50A212K0BL ’ ’ ) )
1/33 RB8C- 91 191.8 | 91 1361 555.0 |4.80x104 | 4135 | 14300 | 19.0
HPG50A332K0B(] ) ’ ) )
1/5 RB8G- 600 | 42.0 88 1000 118.9 [3.80x104| 889 | 3542 7.3
HPG32A053K0BL ’ ’ ’ ’
3 R88G- .
1 -4
KW 1/11 HPG50A113KOBL] 273 | 923 88 409 261.4 | 7.70x10 2974 | 10285 | 19.0
1/21 RB8G- 143 | 183.0 | 91 214" 517.7 | 5.80x104 | 3611 | 12486 | 19.0
HPG50A213K0BL] ’ ’ ’ ’
1/5 RE8G- 600 | 53.9 90 900" 163.4 |3.80x104| 889 | 3542 7.9
4 HPG32A054K0B(] ’ ’ ) ’
KW 1/11 RE8G- 273 | 1246 | 90 4091 359.0 |8.80x104 | 2974 | 10285 | 19.1
HPG50A115K0BL] ) ’ ) )
1/5 RB8C- 600 | 69.3 88 900" 197.8 | 1.20x 103 | 2347 | 8118 | 17.7
5 HPG50A055K0BL
KW 1/11 RB8C- 273 | 158.4 | 91 4091 451.9 |8.80x104 | 2974 | 10285 | 19.1
HPG50A115K0B(] ’ ’ ) )

*1. Keep the maximum Servomotor rotation speed at 4,500 r/min or less.

*2. If a cold start is used for the R88G-HPG11B05100B(J) when using a 50-W Servomotor, the efficiency will be reduced
slightly. (The is because the viscosity of the lubricant in the Decelerator will increase if the Decelerator is cold, such
as when starting after stopping for a period of time. If operation is continued until the temperature of the Decelerator
increases, the viscosity of the lubricant will decrease and the efficiency will increase.)

Note 1. The values inside parentheses () are for 100-V Servomotors.

Note 2. The Decelerator inertia is the Servomotor shaft conversion value.

Note 3. The protective structure for Servomotors with Decelerators satisfies IP44.

Note 4. The allowable radial load is the value at the LR/2 position.

Note 5. The standard models have a straight shaft. Models with a key and tap are indicated with “J” at the end of
the model number (the suffix in the box).
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3-3 Decelerator Specifications

Decelerators for 2,000-r/min Servomotors

Maxi- | -
Rated . mum Allow- | Allow-
Effi- mum
rota- | Rated | _ momen- Decelerator| able able .
. cien- momen- S . Weight
Model tion | torque tary inertia radial | thrust
cy : tary
speed rotation load load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
1/5 RB8G- 400 | 204 85 600 574 |3.80x104| 889 | 3542 7.3
HPG32A053K0BL ) ’ ' )
1/11 RE8G- 182 47.3 90 273 133.1 | 3.40x 104 | 1126 | 4488 7.8
HPG32A112K0SBL] ’ ’ ' ’
1 R88G- “
KW 1/21 HPG32A211KOSB[] 95 92.3 92 143 259.7 | 2.90x10 1367 | 5448 7.8
1/33 RB8G- 60 144.9 92 91 407.6 | 4.70x104| 4135 | 14300 | 19.0
HPG50A332K0SBL] ’ ’ ) )
1/45 RB8G- 44 197.7 | 92 67 555.9 | 4.70x104| 4538 | 15694 | 19.0
HPG50A451K0SBL] ’ ’ ' ’
1/5 RE8G- 400 31.7 89 600 86.8 |3.80x104| 889 | 3542 7.3
HPG32A053K0BL ’ ’ ) )
1/11 RE8G- 182 721 92 273 197.7 | 3.40x104 | 1126 | 4488 7.8
15 HPG32A112K0SBL] ’ ’ ) ’
W 1/21 RB8G- 95 1375 | 92 143 377.0 |5.80x104| 3611 | 12486 | 19.0
HPG50A213K0BL] ’ ' ' ’
1/33 RB8C- 60 2194 | 93 91 601.5 | 4.70x104| 4135 | 14300 | 19.0
HPG50A332K0SBL] ) ) ) )
1/5 RE8G- 400 | 43.2 91 600 119.9 | 3.80x104| 889 | 3542 7.3
HPG32A053K0BL ’ ’ ' )
1/11 R88G- 182 97.4 93 273 270.5 |3.40x10%4| 1126 | 4488 7.8
2 HPG32A112K0SBLI ’ ’ ’ :
W 1/21 RE8G- 95 185.6 | 93 143 5159 |5.80x104| 3611 | 12486 | 19.0
HPG50A213K0BL] ) ’ ) )
1/33 RB8G- 60 |270.0"7| 93 91 815.0 | 4.70x104| 4135 | 14300 | 19.0
HPG50A332K0SB[] ' ’ ' ’

*1. This is the allowable rated output torque for the decelerator only. Do not exceed this value.
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3-3 Decelerator Specifications

Maxi-
Rated mum  |Maximum Allow- | Allow-
rota- | Rated | Effi- | momen- | momen- | Decelerator| able able Wei
. . L . eight
Model tion |torque [ciency| tary tary inertia radial | thrust
speed rotation | torque load load
speed
r/min | N-m % r/min N-m kg-m2 N N kg
R88G- 4
1/5 HPG32A054KO0BL ] 400 | 66.0 | 92 600 190.1 | 3.80x 10 889 | 3542 7.9
R88G- -4
3 111 HPG50A115K0BL] 182 | 145.2 | 92 273 418.3 | 8.80x10 2974 | 10285 | 19.1
W 1/21 RB8C- 95 |260.0"1| 93 143 806.4 |6.90x104| 3611 | 12486 | 19.1
HPG50A213K0SBL] ’ ) ’ ’
R88G-
-3
1/25 HPG65A253K0SBL] 80 |[3229 | 90 120 930.1 |3.00x10 7846 | 28654 | 52.0
R88G- 3
1/5 HPG50A054K0SBL] 400 | 85.8 91 600 250.3 [1.20x 10 2347 | 8118 | 18.6
R88G- "
4 1/11 HPG50A114KOSBL ] 182 | 192.7 | 93 273 562.8 |8.70x10 2974 | 10285 | 20.1
KW 1/20 RB8G- 100 | 3422 | 91 150 999.2 |3.28x103| 7338 | 26799 | 52.0
HPG65A204K0SBL] ) ) ’ )
1/25 RB8G- 80 | 4309 | 92 120 1258.6 | 3.24x103| 7846 | 28654 | 52.0
HPG65A254K0SBL] ’ ) ’ ’
1/5 RB8G- 400 | 109.8 | 92 600 3255 |1.10x103| 2347 | 8118 | 22.0
HPG50A055K0SB[] ’ ' ’ ’
R88G- * 4
5 1/11 HPG50A115K0SB] 182 1200.0 93 273 723.8 | 8.40x10 2974 | 10285 | 23.5
W 1/20 RE8G- 100 | 4382 | 92 150 1300.5 |2.85x103| 7338 | 26799 | 55.4
HPG65A205K0SBL] ’ ’ ) ’
R88G- -3
1/25 HPGB5A255K0SBL] 80 |[5509 | 93 120 1634.4 | 2.81x10 7846 | 28654 | 55.4
R88G- 2
25 1/5 HPGB5A057K5SBL] 300 | 221.1 | 92 400 511.2 |2.07x10 4841 | 17681 | 48.0
KW 112 RB8G- 125 | 540.8 | 94 166 1250.7 | 2.02x102 | 6295 | 22991 | 52.0
HPG65A127K5SB[] ’ ’ ’ ’

*1. This is the allowable rated output torque for the decelerator only. Do not exceed this value.

Note 1. The Decelerator inertia is the Servomotor shaft conversion value.
Note 2. The protective structure for Servomotors with Decelerators satisfies IP44.
Note 3. The allowable radial load is the value at the LR/2 position.

Note 4. The standard models have a straight shaft. Models with a key and tap are indicated with “J” at the end of
the model number (the suffix in the box).
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3-3 Decelerator Specifications

Decelerators for 1,000-r/min Servomotors

Specifications

Maxi- | - oy
Rated mum mum Allow- | Allow-
rota- | Rated | Effi- | momen- Decelerator| able able .
. . momen- L . Weight
tion |torque [ciency| tary inertia radial | thrust
Model tary
speed rotation load load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
R88G- 4
1/5 HPG32A05900TBL] 200 | 39.9 93 400 85.2 |[3.80x10 889 | 3542 7.9
R88G- -4
900 1/11 HPG32A11900TBL] 90 89.0 94 182 190.1 | 3.40x10 1126 | 4488 8.4
W 1/21 RB8G- 47 169.8 | 94 95 3624 |7.00x104| 3611 | 12486 | 19.1
HPG50A21900TBL] ' ’ ’ :
R88G- -4
1/33 HPG50A33900TBL] 30 |2685 | 94 60 573.2 | 5.90x10 4135 | 14300 | 19.1
R88G- 4
1/5 HPG32A052KO0TR] 200 | 90.2 95 400 196.1 |4.90x10 889 | 3542 8.9
R88G- -4
5 1/11 HPG50A112KOTB] 90 198.4 | 94 182 430.9 | 8.40x10 2974 | 10285 | 20.1
W 1/21 RE8G- 47 |320.01| 95 95 786.8 | 6.50 x 104 | 3611 | 12486 | 20.1
HPG50A212K0TB[] ' ' ’ '
R88G-
-3
1/25 HPG65A255K0SBL] 40 446.7 | 94 80 9711 | 2.81x10 7846 | 28654 | 55.4
R88G- -3
1/5 HPG50A055K0SBL] 200 | 1339 | 94 400 2829 |1.10x10 2347 | 8118 22.0
R88G- 4 3
3 1/11 HPG50A115K0SBL] 90 |246.0 95 182 684.0 |8.40x10 2974 | 10285 | 23.5
W 1/20 RB8G- 50 |534.7 | 94 100 1129.2 | 2.85x 103 | 7338 | 26799 | 55.4
HPG65A205K0SBL] ’ ’ ’ ’
R88G- -3
1/25 HPGB5A255K0SBL ] 40 | 669.9 | 94 80 14115 | 2.81 x10 7846 | 28654 | 55.4
R88G- 3
1/5 HPG50A054K5TBL] 200 | 203.5| 95 400 479.2 | 1.20x10 2347 | 8118 22.0
45 R88G- 2
KW 112 HPGB5A127K5SBL] 83 | 4856 | 94 166 11429 | 2.02x10 6295 | 22991 | 52.0
R88G- D)
1/20 HPGB5A204K5TR] 50 | 813.1| 95 100 1915.0 | 1.92 x 10 7338 | 26799 | 52.0
R88G- 2
5 1/5 HPGB5A057K5SBL] 200 | 268.1 | 94 400 609.7 |2.07x10 4841 | 17681 | 48.0
W 112 RE8C- 83 | 650.3| 95 166 1477.3 | 2.02x102 | 6295 | 22991 | 52.0
HPG65A127K5SBL] ' ’ ’ '

*1. This is the allowable rated output torque for the decelerator only. Do not exceed this value.

Note 1. The Decelerator inertia is the Servomotor shaft conversion value.
Note 2. The protective structure for Servomotors with Decelerators satisfies 1P44.
Note 3. The allowable radial load is the value at the LR/2 position.

Note 4. The standard models have a straight shaft. Models with a key and tap are indicated with “J” at the end of
the model number (the suffix in the box).
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3-3 Decelerator Specifications

Decelerators for 3,000-r/min Flat Servomotors

Maxi-

Rated , mum e Allow- | Allow-
Effi- mum Decelera-
rota- | Rated | momen- able | able .
. cien- momen- tor . Weight
tion | torque tary o radial | thrust
Model cy : tary inertia
speed rotation load | load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
R88G- 3.44 2
1/5 HPG11B05100PBC] 600 1.28 80 1000 (3.36) 5.00 x 10 135 538 0.34
R88G- 7.06
-6
1/11 HPG14A11100PB] 273 | 2.63 75 454 (6.89) 6.00 x 10 280 | 1119 | 1.04
100 R88G- 14.5
-6
W 1/21 HPG14A21100PBC] 143 | 5.40 80 238 (14.2) 5.00 x 10 340 | 1358 | 1.04
R88G- 18.6
-5
1/33 HPG20A33100PB[] 91 6.91 65 151 (18.1) 450 x 10 916 | 3226 2.9
R88G- 25.3
-5
1/45 HPG20A45100PBL] 67 9.42 65 111 (24.7) 450 x 10 1006 | 3541 2.9
1/5 RB8G- 600 | 2.49 78 1000 7.01 |2.07x10°5| 221 883 0.99
HPG14A05200PBL(] ’ ’ ' ’
1/11 RB8C- 273 | 4.75 68 454 13.4 |5.80x105| 659 | 2320 3.1
HPG20A11200PBL] ) ) ' ’
200 R88G-
-5
W 1/21 HPG20A21200PBL] 143 10.2 76 238 28.8 [4.90x10 800 | 2817 3.1
R88G-
-5
1/33 HPG20A33200PBC] 91 17.0 81 151 479 |4.50x10 916 | 3226 3.1
1/45 R88G- 67 23.2 81 111 65.4 450x10-5| 1006 | 3541 3.1
HPG20A45200PBL(] ) ) ) '
R88G- 1000 13.1 5
1/5 HPG20A05400PBL] 600 4.67 72 (900) (12.9) 7.10x10 520 1832 3.1
R88G- 454 32.9 5
1/11 HPG20A11400PB[] 273 11.7 82 (409) (32.4) 5.80x 10 659 | 2320 3.1
400 R88G- 238 66.2 5
W 1/21 HPG20A21400PBL] 143 | 235 86 (214) (65.2) 4.90 x 10 800 | 2817 3.1
R88G- 151 97.6 4
1/33 HPG32A33400PB[ ] 91 34.7 81 (136) (96.2) 2.80x10 1565 | 6240 7.8
R88G- 111 133.0 4
1/45 HPG32A45400PBL] 67 47.4 81 (100) (131.2) 2.80x10 1718 | 6848 7.8

Note 1. The values inside parentheses () are for 100-V Servomotors.

Note 2. The Decelerator inertia is the Servomotor shaft conversion value.

Note 3. The protective structure for Servomotors with Decelerators satisfies IP44.

Note 4. The allowable radial load is the value at the LR/2 position.

Note 5. The standard models have a straight shaft. Models with a key and tap are indicated with “J” at the end of
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3-3 Decelerator Specifications

B Backlash = 15’ Max.

Decelerators for 3,000-r/min Servomotors

Maxi- | -
Rated . mum Allow- | Allow-
Effi- mum Decelera-
rota- | Rated | mo- able able :
. cien- mo- tor . Weight
Model tion | torque o mentary menta inertia radial | thrust
speed Y rotation Y load load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
15 | RB8G- 600 | 052 | 65 | 1000 | 1.46 |400x106| 392 | 196 | 055
VRSF05B100CJ ’ ' ’ ’
1/9 RE8G- 333 0.93 65 556 263 |3.50x10°6| 441 220 0.55
50 VRSF09B100CJ ' ' ’ ’
W 115 R88C- 200 1.67 70 333 473 |3.50x106| 588 294 0.70
VRSF15B100CJ ' ' ’ ’
1/25 RE8G- 120 2.78 70 200 7.88 |[325x106| 686 343 0.70
VRSF25B100CJ ' ) ’ ’
1/5 RE8G- 600 1.19 75 1000 3.38 |4.00x106| 392 196 0.55
VRSF05B100CJ ' ' ’ ’
1/9 R88G- 333 2.29 80 556 6.48 |[3.50x106| 441 220 0.55
100 VRSF09B100CJ ' ' ' '
W 115 RE8G- 200 3.81 80 333 10.8 |3.50x106| 588 294 0.70
VRSF15B100CJ ’ ’ ’ ’
1/25 RE8G- 120 6.36 80 200 18.0 |3.25x10%6| 686 343 0.70
VRSF25B100CJ ’ ’ ’ ’
1/5 RE8G- 600 2.70 85 1000 757 [1.18x105| 392 196 0.72
VRSF05B200CJ ' ' ’ ’
1/9 RE8G- 333 3.77 66 556 106 |2.75x10°5| 931 465 1.70
200 VRSF09C200CJ ’ ’ ’ ’
W 115 RE8G- 200 6.29 66 333 176 |3.00x105| 1176 588 2.10
VRSF15C200CJ ’ ’ ’ ’
R88G- 5
1/25 VRSF25C200CJ 120 111 70 200 31.2 2.88 x 10 1323 661 2.10
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3-3 Decelerator Specifications

Maxi-

Rated | mum | Mex- Allow- | Allow-
Effi- mum Decelera-
rota- | Rated | mo- able | able .
. cien- mo- tor . Weight
Model tion | torque oy mentary mentary inertia radial | thrust
speed rotation load | load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
R88G- 15.6
-5
1/5 VRSF05C400CJ 600 | 5.40 85 1000 (15.3) 3.63x 10 784 392 1.70
R88G- 27.4
-5
400 1/9 VRSF09C400CJ 333 9.50 83 556 (26.8) 2.75x 10 931 465 1.70
w
R88G- 45.7
-5
1/15 VRSF15C400CJ 200 15.8 83 333 (44.8) 3.00 x 10 1176 | 588 2.10
R88G- 76.1
-5
1/25 VRSF25C400CJ 120 | 264 83 200 (74.7) 2.88x 10 1323 | 661 2.10
1/5 RE8G- 600 10.7 90 1000 31.7 |[7.13x10°5| 784 392 2.10
VRSF05C750CJ ' ' ’ '
1/9 RE8C- 333 18.2 85 556 53.9 |6.50x105| 1176 | 588 3.40
750 VRSF09D750CJ ' ' ’ '
W 1/15 RE8G- 200 | 30.4 85 333 89.9 |7.00x105| 1372 | 686 3.80
VRSF15D750CJ ' ' ’ '
1/25 RE8G- 120 | 50.7 85 200 149.8 |6.80x10-5| 1617 | 808 3.80
VRSF25D750CJ ' ' ’ ’

Note 1. The values inside parentheses () are for 100-V Servomotors.
Note 2. The Decelerator inertia is the Servomotor shaft conversion value.
Note 3. The protective structure for Servomotors with Decelerators satisfies IP44.

Note 4. The allowable radial load is the value at the LR/2 position.

Note 5. The standard models have a straight shaft with a key.
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3-3 Decelerator Specifications

Decelerators for 3,000-r/min Flat Servomotors

Maxi-

Rated | mum | Max- Allow- | Allow-
Effi- mum Decelera-
rota- | Rated | momen- able able .
. cien- momen- tor . Weight
Model tion | torque tary . radial | thrust
O cy : tary inertia
speed rotation load load
torque
speed
r/min | N-m % r/min N-m kg-m2 N N kg
R88G-
-6
1/5 VRSFO5B100PC. 600 1.19 75 1000 3.15 |4.00x10 392 196 0.72
1/9 R88C- 333 2.29 80 556 6.048 |3.50x10-6| 441 220 0.72
100 VRSF09B100PCJ ’ ’ ’ '
W 1/15 RB83G- 200 3.81 80 333 10.08 |3.50x10-6| 588 294 0.87
VRSF15B100PCJ ’ ' ’ '
1/25 HB8G- 120 6.36 80 200 16.8 |3.25x106| 686 343 0.87
VRSF25B100PCJ ’ ’ ’ '
1/5 R88C- 600 2.70 85 1000 7.65 1.18x10-5| 392 196 0.85
VRSF05B200PCJ ’ ’ ’ '
1/9 R83G- 333 3.77 66 556 10.692 |2.75x10-5| 931 465 1.80
200 VRSF09C200PCJ ’ ’ ' '
W 1/15 HB8G- 200 6.29 66 333 17.82 |3.00x105| 1176 | 588 2.20
VRSF15C200PCJ ’ ' ' '
1725 | R88G- 120 | 11.1 | 70 200 315 |2.88x105| 1323 | 661 | 2.20
VRSF25C200PCJ ’ ’ ’ '
R88G- 1000 155 5
1/5 VRSF05C400PCJ 600 5.40 85 (900) (15.3) 3.63x10 784 392 1.80
R88G- 556 27.3 5
400 1/9 VRSF09C400PCJ 333 9.50 83 (500) (26.9) 2.75x10 931 465 1.80
w
R88G- 333 45.4 5
1/15 VRSF15C400PCJ 200 15.8 83 (300) (44.8) 3.00x 10 1176 | 588 2.20
R88G- 200 75.7 s
1/25 VRSF25C400PCJ 120 26.4 83 (180) (74.7) 2.88x10 1323 | 661 2.20

Note 1. The values inside parentheses () are for 100-V Servomotors.
Note 2. The Decelerator inertia is the Servomotor shaft conversion value.

Note 3. The protective structure for Servomotors with Decelerators satisfies I1P44.

Note 4. The allowable radial load is the value at the LR/2 position.

Note 5. The standard models have a straight shaft with a key.
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3-4 Cable and Connector Specifications

3-4 Cable and Connector Specifications

Encoder Cable Specifications

These cables are used to connect the encoder between a Servo Drive and Servomotor. Select the
Encoder Cable matching the Servomotor.

B Encoder Cables (Standard Cables)
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R88A-CRGALIC

Cable Models
For absolute encoders: 3,000-r/min Servomotors of 50 to 750 W and 3,000-r/min Flat Servomotors

of 100 to 400 W

Model Length (L) Outer diameter of sheath Weight
R88A-CRGA003C 3m Approx. 0.2 kg
R88A-CRGA005C 5m Approx. 0.3 kg
R88A-CRGA010C 10m 6.5 dia. Approx. 0.6 kg
R88A-CRGA015C 15m Approx. 0.9 kg
R88A-CRGA020C 20m Approx. 1.2 kg
R88A-CRGA030C 30m Approx. 2.4 kg
R88A-CRGA040C 40 m 6.8 dia. Approx. 3.2 kg
R88A-CRGA050C 50 m Approx. 4.0 kg

Connection Configuration and Dimensions

L
Servo Drive % I Servomotor
R88D-GL g = = [> R88M-GL]
Wiring
Servo Drive Servomotor
Signal | No. No. | Signal
Red
E5V 1 : 1 7 E5V
EOV | 2 |oack 5 8 | EoV
BAT+ | 3 f2rande 1 | BAT+
BAT- 4 Orange/White : ><>< > BAT-
Blue
21_ 2 Blue/White | XX | g 2—5
FG_ lshell ——1 L3 FG
Cable:

AWG22 x 2C + AWG24x2P UL20276 (310 20 M) g omotor Connector

Servo Drive Connector 16 G + AWG26x2P UL20276 (30 to 50 m)

Connector: Connector:
3 to 20 m: Crimp-type 1/0O Connector (Molex Japan) 172161-1(Tyco Electronics AMP KK)
30 to 50 m: 55100-0670 (Molex Japan) Connector pins:

Connector pins: 170365-1(Tyco Electronics AMP KK)
50639-8028 (Molex Japan) 171639-1(Tyco Electronics AMP KK)

for AWG16



3-4 Cable and Connector Specifications

R88A-CRGBLIC
Cable Models

For incremental encoders: 3,000-r/min Servomotors of 50 to 750 W and 3,000-r/min Flat

Servomotors of 100 to 400 W

Model Length (L) Outer diameter of sheath Weight
R88A-CRGB003C 3m Approx. 0.2 kg
R88A-CRGB005C 5m Approx. 0.3 kg
R88A-CRGB010C 10m 6.5 dia. Approx. 0.6 kg
R88A-CRGB015C 15m Approx. 0.9 kg
R88A-CRGB020C 20 m Approx. 1.2 kg
R88A-CRGB030C 30m Approx. 2.4 kg
R88A-CRGB040C 40 m 6.8 dia. Approx. 3.2 kg
R88A-CRGB050C 50 m Approx. 4.0 kg

Connection Configuration and Dimensions

(6.5/6.8 dia.)

Servomotor

[> R88M-GLI

Servo Drive L

R88D-GLJ } | ¥

Wiring

Servo Drive Servomotor
Signal | No. No. | Signal

Red Ty :
E5V 1 ‘ : 4 E5V
Eov_| 2 foadc 5 | EOV
S+ 5 i : 2 S+
o o [Bueinie | XX | 3 =
FG  |Shell ——J L6 FG
Cable

Servo Drive Connector

Connector:

30 to 50 m: 55100-0670 (Molex Japan)

Connector pins:

50639-8028 (Molex Japan)

AWG22 x 2C + AWG24x2P UL20276 (3 to 20 m)
AWG16 x 2C + AWG26x2P UL20276 (30 to 50 m)

3 to 20 m: Crimp-type 1/0O Connector (Molex Japan)

Connector:
172161-1 (Tyco Electronics AMP KK)
Connector pins:
170365-1 (Tyco Electronics AMP KK)
171639-1 (Tyco Electronics AMP KK)
for AWG16

Servomotor Connector
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R88A-CRGCLIN
Cable Models
For both absolute encoders and incremental encoders: 3,000-r/min Servomotors of 1 to 5 kW,
2,000-r/min Servomotors of 1 to 5 kW, 1,500-r/min Servomotors of 7.5 kW, and 1,000-r/min
Servomotors of 900 W to 6 kW

Model Length (L) Outer diameter of sheath Weight
R88A-CRGCO03N 3m Approx. 0.3 kg
R88A-CRGCO005N 5m Approx. 0.4 kg
R88A-CRGCO010N 10m 6.5 dia. Approx. 0.7 kg
R88A-CRGCO015N 15m Approx. 1.0 kg
R88A-CRGCO020N 20m Approx. 1.5 kg
R88A-CRGCO030N 30m Approx. 2.5 kg
R88A-CRGCO040N 40 m 6.8 dia. Approx. 3.3 kg
R88A-CRGCO50N 50 m Approx. 4.1 kg

Connection Configuration and Dimensions

L ‘

Servo Drive E Servomotor
R88D-GJ <] } { ]j:[m R88M-G[]
Wiring
Servo Drive Servomotor

Signal [No. | . No. | Signal

E5V | 1 gg‘ik | H | E5V

EOV 2 I Srande G EOV

BAT+ | 3 2> X T | BAT+

BAT- [ 4 g — S | BAT-

S+ 5 — : K S+

= 6 BIue/\Nh|tei 7777777777777777777777777777777 O — L =

FG  [Shell — {7 FG

Cable:

AWG22 x 2C + AWG24x2P UL20276 (3 to 20 m)

AWGH6 x 20 + AWG26x2P UL20276 (3010 50 m) o omotor Connector

Servo Drive Connector

Connector: Straight plug:

3 to 20 m: Crimp-type /O Connector (Molex Japan) N/MS3106B20-29S

30 to 50 m: 55100-0670 (Molex Japan) (Japan Aviation Electronics)
Connector pins: Cable clamp:

50639-8028 (Molex Japan) N/MS3057-12A

(Japan Aviation Electronics)

3-59



3-4 Cable and Connector Specifications

B Encoder Cables (Robot Cables)

R88A-CRGALICR
Cable Models

For absolute encoders: 3,000-r/min Servomotors of 50 to 750 W and 3,000-r/min Flat Servomotors

of 100 to 400 W

Model Length (L) Outer diameter of sheath Weight
R88A-CRGAO003CR 3m Approx. 0.2 kg
R88A-CRGAO05CR 5m Approx. 0.4 kg
R88A-CRGAO10CR 10m 7.5 dia. Approx. 0.8 kg
R88A-CRGAO015CR 15m Approx. 1.1 kg
R88A-CRGA020CR 20m Approx. 1.5 kg
R88A-CRGAO30CR 30m Approx. 2.8 kg
R88A-CRGA040CR 40 m 8.2 dia. Approx. 3.7 kg
R88A-CRGA050CR 50 m Approx. 4.6 kg

Connection Configuration and Dimensions

L |
— |
Servo Drive Ng S
=
=
R88D-G[] <] } § =
I
Wiring (3 to 20 m)
Servo Drive Servomotor
Signal | No. Blue/Red No. | Signal
E5V 1 |Suesee X 7 | E5V
e
Eov 5 Pink/Black XX 5 Eov
BAT+ | 3 |owenfed 1| BAT+
Green/Black ><><
BQT_ g range/Red i BQI_
Sr 6 Orange/Black ><>< 5 S
FG Shell Cable: 3 FG
Servo Drive Connector  AWG24x4P UL20276 Servomotor Connector
Connector: Connector:
Crimp-type I/0 Connector (Molex Japan) 172161-1(Tyco Electronics AMP KK)
Connector pins: Connector pins:
50639-8028 (Molex Japan) 170365-1(Tyco Electronics AMP KK)
Wiring (30 to 50 m)
Servo Drive Servomotor
Signal | No. Blue No. | Signal
E5V 1 . 7 E5V
‘ White XX ‘
Yellow
Brown ><><
Green
Black m
Red
Eov | 2 PGrely XX 8 | Eov
BAT+ | 3 Hipe 1 | BAT+
BAT- | 4 |—orande XX 2 | BAT-
S 5 ue 4 S+
St 6 Brown ><>< 5 S-
FG__[Shell 3 FG
Cable

Servo Drive Connector
Connector:

Crimp-type /0 Connector (Molex Japan)

Connector pins:
50639-8028 (Molex Japan)

AWG25 x 6P UL2517

Servomotor Connector
Connector:
172161-1 (Tyco Electronics AMP KK)
Connector pins:
170365-1 (Tyco Electronics AMP KK)

Servomotor

[> R88M-GL]
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R88A-CRGBLICR
Cable Models
For incremental encoders: 3,000-r/min Servomotors of 50 to 750 W and 3,000-r/min Flat
Servomotors of 100 to 400 W

Model Length (L) Outer diameter of sheath Weight
R88A-CRGBO03CR 3m Approx. 0.2 kg
R88A-CRGBO005CR 5m Approx. 0.4 kg
R88A-CRGB010CR 10m 7.5 dia. Approx. 0.8 kg
R88A-CRGB015CR 15m Approx. 1.1 kg
R88A-CRGB020CR 20 m Approx. 1.5 kg
R88A-CRGB030CR 30m Approx. 2.8 kg
R88A-CRGB040CR 40 m 8.2 dia. Approx. 3.7 kg
R88A-CRGB050CR 50m Approx. 4.6 kg

Connection Configuration and Dimensions

L
. Yo
Servo Drive Cwo Servomotor
R88D-GL <] g | o [> R88M-GT]
Wiring (3 to 20 m)
Servo Drive Servomotor
Signal | No. |Blue/Red No. | Signal
E5V 1 Blue/Black 2 E5V
A
Pink/Black >< ><
ESO v g Orange/Red g ESO v
Sj 5 Orange/Black ><>< 3 Si-
FG Shell 6 FG
Cable:
Servo Drive Connector AWG24x4P UL20276 Servomotor Connector
Connector: Connector:
Crimp-type 1/0 Connector (Molex Japan) 172160-1(Tyco Electronics AMP KK)
Connector pins: Connector pins:
50639-8028 (Molex Japan) 170365-1(Tyco Electronics AMP KK)
Wiring (30 to 50 m)
Servo Drive Servomotor
Signal | No. Bl No. | Signal
E5V 1 ue 4 E5V
White XX
Yellow
Brown >O<
Green:
Black ><><
Red
EOV | 2 (;:ey XX 5 | EOV
ue
gt g Brown X X (_23 gi
FG Shell 6 FG
Cable
Servo Drive Connector AWG25 x 6P UL2517 Servomotor Connector
Connector: Connector:
Crimp-type I/0 Connector (Molex Japan) 172160-1 (Tyco Electronics AMP KK)
Connector pins: Connector pins:
50639-8028 (Molex Japan) 170365-1 (Tyco Electronics AMP KK)
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R88A-CRGCLINR
Cable Models

For both absolute encoders and incremental encoders: 3,000-r/min Servomotors of 1 to 5 kW,
2,000-r/min Servomotors of 1 to 5 kW, 1,000-r/min Servomotors of 900 W to 4.5 kW

Model Length (L) Outer diameter of sheath Weight
R88A-CRGCO03NR 3m Approx. 0.4 kg
R88A-CRGCO005NR 5m Approx. 0.5 kg
R88A-CRGCO010NR 10m 7.5 dia. Approx. 0.9 kg
R88A-CRGCO015NR 15m Approx. 1.3 kg
R88A-CRGCO020NR 20 m Approx. 1.6 kg
R88A-CRGCO30NR 30m Approx. 2.9 kg
R88A-CRGCO040NR 40 m 8.2 dia. Approx. 3.8 kg
R88A-CRGCO50NR 50m Approx. 4.7 kg

Connection Configuration and Dimensions

L
5.
Servo Drive ~ g % Servomotor
R88D-G S :a]m[ﬂ ﬁ> R88M-GL]
Wiring (3 to 20 m)
Servo Drive Servomotor
Signal [ No. |Blue/Red No. [ Signal
E5V ‘ 1 Blue/Black H ‘ E5V
g
Eov 5 Pink/Black XX & Eov
Green/Red
BAT+ 3 T BAT+
Green/Black >O<
BQI_ g Orange/Red i BQI_
S- 5 Orange/Black >O< L S
FG hell J FG
she Cable:

Servo Drive Connector AWG24x4P UL20276

Connector:

Crimp-type 1/0 Connector (Molex Japan)
Connector pins:

50639-8028 (Molex Japan)

Wiring (30 to 50 m)

Servomotor Connector
Straight plug:
N/MS3106B20-29S
(Japan Aviation Electronics)
Cable clamp:
N/MS3057-12A
(Japan Aviation Electronics)

Servo Drive Servomotor
Signal [ No. No. | Signal
E5V | 1 Blue H | E5V

White
Yellow:
Brown! ><><
Green
Black:
Red
Eov | 2 PG“TV XX G | Eov
BAT+ | 3 siple T | BAT+
BAT- | 4 0%99 XX S | BAT-
ue:
gt g Brown ><>< :f 2t
FG J FG
Cable

Servo Drive Connector AWG25 x 6P UL2517

Connector:

Crimp-type /0 Connector (Molex Japan)
Connector pins:

50639-8028 (Molex Japan)

Servomotor Connector
Connector:
N/MS3106B20-29S (Japan Aviation Electronics)
Connector pins:
N/MS3057-12A (Japan Aviation Electronics)
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3-4 Cable and Connector Specifications

Absolute Encoder Battery Cable Specifications [IFXEN

Cable Models
Model Length (L)
R88A-CRGDOR3C 0.3m

Connection Configuration and Dimensions

Servomotor

Connector socket:
54280-0609
(Molex Japan)

43.5 300 ‘ 43.5
Servo Drive — ‘
R88D- O ==
[ee] [co) —
GND_@QEW a :E[: ] §[>R88M Gl
ML2 t=12 Battery holder t=12
Wiring
Servo Drive Servomotor
i | No. No. Si I
Signa 0 REQ 0 igna
E5V 1 Black 1 E5V
Ev [ 2 |5 ;‘;ge 3 2 | Eov
BAT+ 3 Orange/\Nhéte L >O< 3 BAT+
BAT- 4 : 4 BAT-
- s |Blue | ch 5 oy
S 6 BIue/White% ( ( ><>< 6 S_
FG Shell FG
Battery holder
Signal No.
BAT + 1
BAT- 2

Connector plug:
55100-0670 (Molex Japan)
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Servomotor Power Cable Specifications
These cables connect the Servo Drive and Servomotor. Select the cable matching the Servomotor.

Precautions . . .
+Use a robot cable if the Servomotor is to be used on moving parts.

B Power Cables for Servomotors without Brakes (Standard Cables)

R88A-CAGALIS

Cable Models
For 3,000-r/min Servomotors of 50 to 750 W and 3,000-r/min Flat Servomotors of 100 to 400 W

Model Length (L) Outer diameter of sheath Weight
R88A-CAGA003S 3m Approx. 0.2 kg
R88A-CAGA005S 5m Approx. 0.3 kg
R88A-CAGA010S 10m Approx. 0.6 kg
R88A-CAGAO015S 15m Approx. 0.9 kg

6.2 dia.
R88A-CAGA020S 20m Approx. 1.2 kg
R88A-CAGA030S 30m Approx. 1.8 kg
R88A-CAGA040S 40 m Approx. 2.4 kg
R88A-CAGA050S 50 m Approx. 3.0 kg

Connection Configuration and Dimensions

_ (50) | L (50)
Servo Drive ‘ o ‘ Servomotor
R88D-GI] <] i = | [> R88M-GIJ
(]
Wiring
Servo Drive Servomotor
Red No. Signal
e
White 1 Phase U
B 2 Phase V
Gue el 3 Phase W
o reen/Yellow 7 FG

) . Cable: AWG20 x 4C UL2464

M4 crimp terminals

Servomotor Connector

Connector:

172159-1 (Tyco Electronics AMP KK)
Connector pins:

170362-1 (Tyco Electronics AMP KK)
170366-1 (Tyco Electronics AMP KK)
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R88A-CAGBLIS
Cable Models

For 3,000-r/min Servomotors of 1 to 1.5 kW, 2,000-r/min Servomotors of 1 to 1.5 kW, and 1,000-r/min

Servomotors of 900 W

Model Length (L) Outer diameter of sheath Weight

R88A-CAGB003S 3m Approx. 0.7 kg

R88A-CAGB005S 5m Approx. 1.0 kg

n R88A-CAGB010S 10m Approx. 2.0 kg

R88A-CAGB015S 15m Approx. 2.9 kg

10.4 dia.

(7)) R88A-CAGB020S 20m Approx. 3.8 kg
c

o R88A-CAGB030S 30m Approx. 5.6 kg
]

8 R88A-CAGB040S 40 m Approx. 7.4 kg

:E R88A-CAGB050S 50 m Approx. 9.2 kg
Q
Q.
/)

Connection Configuration and Dimensions

(70) . L

)

0.4 dia

Servo Drive — =
R88D-GL <] ::IS ) — |
c1l

37.3 dia.

Wiring
Servo Drive Servomotor
Red No. Signal
e
White A Phase U
Bl B Phase V
Gue el C Phase W
o= reen/Yellow D FG

Cable: AWG14 x 4C UL2463
M4 crimp terminals
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Servomotor Connector

Straight plug:

Servomotor
R88M-GL]

N/MS3106B20-4S (Japan Aviation Electronics)

Cable clamp:

N/MS3057-12A (Japan Aviation Electronics)



3-4 Cable and Connector Specifications

R88A-CAGCLIS

Cable Models
For 3,000-r/min Servomotors of 2 kW and 2,000-r/min Servomotors of 2 kW
Model Length (L) Outer diameter of sheath Weight
R88A-CAGCO003S 3m Approx. 0.7 kg
R88A-CAGCO005S 5m Approx. 1.0 kg
R88A-CAGC010S 10m Approx. 2.0 kg
R88A-CAGC015S 15m Approx. 2.9 kg
10.4 dia.

R88A-CAGC020S 20m Approx. 3.8 kg
R88A-CAGC030S 30m Approx. 5.6 kg
R88A-CAGC040S 40 m Approx. 7.4 kg
R88A-CAGCO050S 50 m Approx. 9.2 kg

Connection Configuration and Dimensions

(70)

Servo Drive GT1
R88D-GLJ <] a—
e

Wiring

Servo Drive

37.3 dia.

Servomotor

No.

Signal

O Red
White

Phase U

Blue

Phase V

Green/Yellow
o

Phase W

g0 w|>

Cable: AWG14 x 4C UL2463

M5 crimp terminals

FG

Servomotor Connector

Straight plug:
N/MS3106B20-4S (Japan Aviation Electronics)
Cable clamp:
N/MS3057-12A (Japan Aviation Electronics)

Servomotor
R88M-G[J
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R88A-CAGDLIS

Cable Models
For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3 to 5 kW, and 1,000-r/min

Servomotors of 2 to 4.5 kW

Model Length (L) Outer diameter of sheath Weight
R88A-CAGDO003S 3m Approx. 1.3 kg
R88A-CAGD005S 5m Approx. 2.1 kg
R88A-CAGD010S 10m Approx. 4.0 kg
R88A-CAGD015S 15m Approx. 6.0 kg

14.7 dia.
R88A-CAGD020S 20m Approx. 8.0 kg
R88A-CAGD030S 30m Approx. 11.9 kg
R88A-CAGD040S 40 m Approx. 15.8 kg
R88A-CAGDO050S 50 m Approx. 19.7 kg

Connection Configuration and Dimensions

(70) L
Servo Drive @ S ’ : Servomotor
R88D-G <] Sa=— — ﬂ | £ [> R88M-GI]
o11 F
Wiring
Servo Drive Servomotor
No. Signal
(@ra; Red A | PhaseU
White
o 5 B | PhaseV
Gue el C Phase W
o reen/Yellow D FG

Cable: AWG10 x 4C UL2463
Servomotor Connector
Straight plug:
N/MS3106B22-22S (Japan Aviation Electronics)

Cable clamp:
N/MS3057-12A (Japan Aviation Electronics)

M5 crimp terminals
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R88A-CAGELIS

Cable Models
For 1,500-r/min Servomotors of 7.5 kW and 1,000-r/min Servomotors of 6 kW
Model Length (L) Outer diameter of sheath Weight
R88A-CAGEO003S 3m Approx. 4.0 kg
R88A-CAGE005S 5m Approx. 6.5 kg
R88A-CAGE010S 10m Approx. 12.6 kg
R88A-CAGEO015S 15m Approx. 18.8 kg
28.5 dia.

R88A-CAGE020S 20 m Approx. 24.9 kg
R88A-CAGEO030S 30m Approx. 37.2 kg
R88A-CAGE040S 40 m Approx. 49.5 kg
R88A-CAGEO050S 50 m Approx. 61.8 kg

Connection Configuration and Dimensions

(70) L
Servo Drive @ < ’ : Servomotor
R88D-G[] on— - ﬂ | 3 R88M-GL]
o1 1 0

Wiring

7 7l;jo_7 Hsrignal

@CD\?Vi?te A | PhaseU

o - B | PhaseV

Gue el C | Phase W
O Sreen/Yellow D FG

. . Cable: AWG6 x 4C UL62
M5 crimp terminals

Servomotor Connector
Straight plug:
N/MS3106B32-17S (Japan Aviation Electronics)

Cable clamp:
N/MS3057-20A (Japan Aviation Electronics)
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B Power Cables for Servomotors without Brakes (Robot Cables)

R88A-CAGALISR

Cable Models
For 3,000-r/min Servomotors of 50 to 750 W and 3,000-r/min Flat Servomotors of 100 to 400 W

Model Length (L) Outer diameter of sheath Weight
R88A-CAGAO03SR 3m Approx. 0.2 kg
R88A-CAGAO005SR 5m Approx. 0.3 kg
R88A-CAGA010SR 10m Approx. 0.7 kg
R88A-CAGAO015SR 15m . Approx. 1.0 kg
R88A-CAGA020SR 20m 0.9 dia. Approx. 1.3 kg
R88A-CAGAO30SR 30m Approx. 1.9 kg
R88A-CAGA040SR 40 m Approx. 2.6 kg
R88A-CAGAO50SR 50 m Approx. 3.2 kg

Connection Configuration and Dimensions

(50) ) L (50)
Servo Drive ‘ g%j ‘ Servomotor
R88D-G] <] ___ \;/ § == | [> R88M-GL]
Wiring
Servo Drive Servomotor
No. Signal

Re?' 1 Phase U

White 2 | PhaseV

glaCk el 3 Phase W

o= reen/Yellow 7 FG

Cable: AWG20x4C UL2464
M4 crimp terminals Servomotor Connector
Connector:
172159-1(Tyco Electronics AMP KK)
Connector pins:
170362-1(Tyco Electronics AMP KK)
170366-1(Tyco Electronics AMP KK)
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3-4 Cable and Connector Specifications

R88A-CAGBLISR
Cable Models

For 3,000-r/min Servomotors of 1 to 1.5 kW, 2,000-r/min Servomotors of 1 to 1.5 kW, and 1,000-r/min

Servomotors of 900 W

Model Length (L) Outer diameter of sheath Weight
R88A-CAGBO03SR 3m Approx. 0.8 kg
R88A-CAGB005SR 5m Approx. 1.3 kg
R88A-CAGB0O10SR 10m Approx. 2.4 kg
R88A-CAGBO015SR 15m ) Approx. 3.5 kg
R88A-CAGB020SR 20m 12.7 da. Approx. 4.6 kg
R88A-CAGBO0O30SR 30m Approx. 6.9 kg
R88A-CAGB040SR 40m Approx. 9.2 kg
R88A-CAGBO50SR 50 m Approx. 11.4 kg

Connection Configuration and Dimensions

(70) . L

N~

Servo Drive _. o

Servomotor

R88D-GI] <] e=:::> O H I [> R88M-GL
0

Wiring
Servo Drive Servomotor
No. Signal
Re(_j A Phase U
\é\:hne B Phase V
ue
C Phase W
oo Green/Yellow D FG

Cable: AWG14x4C UL2501
M4 crimp terminals

Servomotor Connector
Straight plug:
N/MS3106B20-4S
(Japan Aviation Electronics)
Cable clamp:
N/MS3057-12A
(Japan Aviation Electronics)
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3-71

R88A-CAGCLISR

Cable Models
For 3,000-r/min Servomotors of 2 kW and 2,000-r/min Servomotors of 2 kW
Model Length (L) Outer diameter of sheath Weight

R88A-CAGCO03SR 3m Approx. 0.8 kg
R88A-CAGCO05SR 5m Approx. 1.3 kg
R88A-CAGCO010SR 10m Approx. 2.4 kg
R88A-CAGCO015SR 15m ) Approx. 3.5 kg
R88A-CAGC020SR 20m 12.7 da. Approx. 4.6 kg
R88A-CAGCO030SR 30 m Approx. 6.9 kg
R88A-CAGC040SR 40 m Approx. 9.2 kg
R88A-CAGCO050SR 50 m Approx. 11.4 kg

Connection Configuration and Dimensions

Servo Drive
R88D-GL[

O)(O)O)(O;

Wiring
Servo Drive

Red

(70)

L

(12.7
dia.)

Servomotor

ﬂ |2 [> R88M-Gl]

White

Blue

o Green/Yellow

Servomotor
No. Signal
A Phase U
B Phase V
C Phase W
D FG

Cable: AWG14x4C UL2501

M5 crimp terminals

Servomotor Connector
Straight plug:
N/MS3106B20-4S
(Japan Aviation Electronics)
Cable clamp:
N/MS3057-12A
(Japan Aviation Electronics)



3-4 Cable and Connector Specifications

R88A-CAGDLISR

Cable Models

For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3 to 5 kW, and 1,000-r/min

Servomotors of 2 to 4.5 kW

Model Length (L) Outer diameter of sheath Weight
R88A-CAGDO0O03SR 3m Approx. 1.4 kg
R88A-CAGDO005SR 5m Approx. 2.2 kg
R88A-CAGDO0O10SR 10m Approx. 4.2 kg
R88A-CAGDO15SR 15m ) Approx. 6.3 kg
R88A-CAGD020SR 20m 156 da. Approx. 8.3 kg
R88A-CAGDO0O30SR 30m Approx. 12.4 kg
R88A-CAGDO040SR 40m Approx. 16.5 kg
R88A-CAGDO50SR 50m Approx. 20.5 kg

Connection Configuration and Dimensions

(70) L
e
Servo Drive L\,Q/g Servomotor
R88D-G[] <] SH— { ﬂ |3 [> R88M-GJ
cO 1 ~
Wiring
Servo Drive Servomotor
Red No. Signal
o Wi't A | PhaseU
S e B | PhaseV
Gue el C Phase W
o reen/Yellow D FG

. . Cable: AWG10x4C UL2501
M5 crimp terminals

Servomotor Connector
Straight plug:
N/MS3106B22-22S
(Japan Aviation Electronics)
Cable clamp:
N/MS3057-12A
(Japan Aviation Electronics)
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B Power Cables for Servomotors with Brakes (Standard Cables)

R88A-CAGBLIB

Cable Models
For 3,000-r/min Servomotors of 1 to 1.5 kW, 2,000-r/min Servomotors of 1 to 1.5 kW, and

1,000-r/min Servomotors of 900 W

Model Length (L) QOuter diameter of sheath Weight
R88A-CAGB003B 3m Approx. 0.8 kg
R88A-CAGB005B 5m Approx. 1.3 kg
R88A-CAGB010B 10m Approx. 2.4 kg
R88A-CAGB015B 15m Approx. 3.5 kg

10.4/5.4 dia.
R88A-CAGB020B 20 m Approx. 4.6 kg
R88A-CAGB030B 30m Approx. 6.8 kg
R88A-CAGB040B 40 m Approx. 9.1 kg
R88A-CAGB050B 50 m Approx. 11.3 kg

Connection Configuration and Dimensions
(70) L

| :

Servo Drive -:: =3 ’ Servomotor
[ — =

R88D-GL] <] —[J 2\ 1 %EM [>R88M-Gm
N 2\ y

>
Wiring
Servo Drive Servomotor
No. Signal
Black G Brake
(@@, Brown H Brake
A NC
Re(,j F Phase U
White | Phase V
Blue B Phase W
o= Green/Yellow L Ground
; D Ground
C NC

Cable: AWG20 x 2C UL2464

M4 crimp terminals |- AWG14 x 4C UL2463

Servomotor Connector
Straight plug:
N/MS3106B20-18S (Japan Aviation Electronics)

Cable clamp:
N/MS3057-12A (Japan Aviation Electronics)
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R88A-CAGCLIB

Cable Models
For 3,000-r/min Servomotors of 2 kW and 2,000-r/min Servomotors of 2 kW
Model Length (L) Outer diameter of sheath Weight
R88A-CAGC003B 3m Approx. 0.8 kg
R88A-CAGCO005B 5m Approx. 1.3 kg
R88A-CAGC010B 10m Approx. 2.4 kg
R88A-CAGC015B 15m Approx. 3.5 kg
10.4/5.4 dia.

R88A-CAGC020B 20m Approx. 4.6 kg
R88A-CAGC030B 30m Approx. 6.8 kg
R88A-CAGC040B 40 m Approx. 9.1 kg
R88A-CAGC050B 50 m Approx. 11.3 kg

Connection Configuration and Dimensions

(70) L
%

Servo Drive on % a7 Servomotor
R88D-GL ] <] %‘é? /%\ : %ﬁm § [> R88M-G[]
o

\((‘9\
Wiring
Servo Drive Servomotor
r Black No | Signal
M4 Brown G Brake
[©O:s H Brake
~ A NC
Red F | PhaseU
- gﬂge | | PhaseV
B Phase W
o Green/Yellow E Ground
i I— D Ground
C NC

Specifications

Crimp terminals Cable: AWG20 x 2C UL2464
Cable: AWG14 x 4C UL2463 Servomotor Connector
Straight plug:
N/MS3106B20-18S (Japan Aviation Electronics)
Cable clamp:
N/MS3057-12A (Japan Aviation Electronics)
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R88A-CAGDL B

Cable Models
For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3 to 5 kW, and 1,000-r/min

Servomotors of 2 to 4.5 kW

Model Length (L) Outer diameter of sheath Weight
R88A-CAGD003B 3m Approx. 1.5 kg
R88A-CAGD005B 5m Approx. 2.4 kg
R88A-CAGD010B 10m Approx. 4.5 kg
R88A-CAGD015B 15m Approx. 6.7 kg

14.7/5.4 dia.
R88A-CAGD020B 20 m Approx. 8.8 kg
R88A-CAGD030B 30m Approx. 13.1 kg
R88A-CAGD040B 40 m Approx. 17.4 kg
R88A-CAGD050B 50 m Approx. 21.8 kg

Connection Configuration and Dimensions

(70) L
<
=]
~
Servo Drive o E\ i F Servomotor
R88D-G[] S — ) m ] ~ R88M-G[]
on = f g
>
ﬁ”/' A%
S\
\\1‘9'
Wiring
Servo Drive Servomotor
_ No. Signal
M4 (@ram Elack A Brake
o= B | Brake
Red C NC
WE:ft D Phase U
- 5 ne E | PhaseV
G“e — F | Phasew
[©= roen/ FoTow [ G | Ground
H Ground
| NC

Cable: AWG20 x 2C UL2464

Crimp terminals
Cable: AWG10 x 4C UL2463

Servomotor Connector
Straight plug:
N/MS3106B24-11S (Japan Aviation Electronics)

Cable clamp:
N/MS3057-16A (Japan Aviation Electronics)
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B Power Cables for Servomotors with Brakes (Robot Cables)

R88A-CAGBLIBR

Cable Models
For 3,000-r/min Servomotors of 1 to 1.5 kW, 2,000-r/min Servomotors of 1 to 1.5 kW,
and 1,000-r/min Servomotors of 900 W

Model Length (L) Outer diameter of sheath Weight
R88A-CAGBO003BR 3m Approx. 0.9 kg
R88A-CAGB005BR 5m Approx. 1.5 kg
R88A-CAGB010BR 10m Approx. 2.8 kg
R88A-CAGB015BR 15m Approx. 4.2 kg
R88A-CAGB020BR 20m 12.7/6.1 dia. Approx. 5.5 kg
R88A-CAGB030BR 30m Approx. 8.2 kg
R88A-CAGB040BR 40m Approx. 10.9 kg
R88A-CAGBO50BR 50 m Approx. 13.6 kg

Connection Configuration and Dimensions

(70) L

(12.7
dia.)

Servo Drive Servomotor

R88D-G[] <] = ”M [> R88M-GL]
= : %

<.
\5
\\ /

§

s

\

Wiring
Servo Drive Servomotor
No. Signal
Bla<.3k G Brake
@CDWhlte H Brake
A NC
o F | PhaseU
White | | PhaseV
Blue B Phase W
@OGreen/Yellow E Ground
M4 crimp terminals D Ground
Cable: AWG20 x 2C UL2464 C NC

Cable: AWG14 x 4C UL2501
Servomotor Connector

Straight plug:
N/MS3106B20-18S
(Japan Aviation Electronics)
Cable clamp:
N/MS3057-12A
(Japan Aviation Electronics)
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R88A-CAGCLIBR

Cable Models
For 3,000-r/min Servomotors of 2 kW and 2,000-r/min Servomotors of 2 kW
Model Length (L) Outer diameter of sheath Weight
R88A-CAGCO003BR 3m Approx. 0.9 kg
R88A-CAGCO005BR 5m Approx. 1.5 kg
R88A-CAGCO010BR 10m Approx. 2.8 kg
R88A-CAGCO015BR 15m Approx. 4.2 kg
12.7/6.1 dia.

R88A-CAGC020BR 20 m Approx. 5.5 kg
R88A-CAGCO030BR 30 m Approx. 8.2 kg
R88A-CAGCO040BR 40m Approx. 10.9 kg
R88A-CAGCO050BR 50m Approx. 13.6 kg

Connection Configuration and Dimensions

(70) L
~]
Servo Drive =2 )
R88D-G[] ae— — %_E g
L
e \((‘9'
Wiring
Servo Drive Servomotor
_ Black No. Signal
M4 (@ e’ W? G Brake
[©s ite H Brake
Red A NC
Weh' F | PhaseU
V5 ) lte [ | PhaseV
o He ~a B | Phase W
= recry Yolow I E Ground
D Ground
. . Cable: AWG20 x 2C UL2464 C NC
|
Crimp terminals o le: AWG14 x 4C UL2501 Servomotor Conmector
Straight plug:

N/MS3106B20-18S

Servomotor
R88M-GLI

(Japan Aviation Electronics)

Cable clamp:
N/MS3057-12A

(Japan Aviation Electronics)
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R88A-CAGDLIBR

Cable Models
For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3 to 5 kW, and 1,000-r/min

Servomotors of 2 to 4.5 kW

Model Length (L) Outer diameter of sheath Weight
R88A-CAGDO03BR 3m Approx. 1.6 kg
R88A-CAGDO005BR 5m Approx. 2.5 kg
R88A-CAGDO010BR 10m Approx. 4.7 kg
R88A-CAGDO0O15BR 15m Approx. 7.0 kg
R88A-CAGD020BR 20m 15.6/6.1 dia. Approx. 9.2 kg
R88A-CAGDO030BR 30m Approx. 13.7 kg
R88A-CAGDO040BR 40 m Approx. 18.2 kg
R88A-CAGDO50BR 50m Approx. 22.7 kg

Connection Configuration and Dimensions
(70) L

Servo Drive Servomotor

o :
R88D-GL] <] GES= s }o‘-@ [> R88M-G[]
on f <0

[
Wiring
Servo Drive Servomotor
) Black No. Signal
\a W‘:_: A | Brake
| o White B Brake
Red C NC
Weh't D Phase U
- 5 e E | PhaseV
- ue — F | PhaseW
[©:= reefny YoTow [ G Ground
H Ground
Crimp terminals Cable: AWG20 x 2C UL2464 | NC

Cable: AWG10 x 4C UL2501
Servomotor Connector

Straight plug:
N/MS3106B24-11S
(Japan Aviation Electronics)
Cable clamp:
N/MS3057-16A
(Japan Aviation Electronics)
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B Brake Cables (Standard Cables)
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R88A-CAGALIB

Cable Models
For 3,000-r/min Servomotors of 50 to 750 W and 3,000-r/min Flat Servomotors of 100 to 400 W
Model Length (L) QOuter diameter of sheath Weight
R88A-CAGA003B 3m Approx. 0.1 kg
R88A-CAGA005B 5m Approx. 0.2 kg
R88A-CAGA010B 10m Approx. 0.4 kg
R88A-CAGA015B 15m Approx. 0.6 kg
5.4 dia.
R88A-CAGA020B 20 m Approx. 0.8 kg
R88A-CAGA030B 30m Approx. 1.2 kg
R88A-CAGA040B 40 m Approx. 1.6 kg
R88A-CAGAO050B 50 m Approx. 2.1 kg
Connection Configuration and Dimensions
(50) L . (50)
=
Servo Drive ;’ Servomotor
@-\ —
R88D-GI ] o —i =mul [> R88M-GL
Wiring
Servo Drive Servomotor
No. Signal
E""‘Ck A | Brake
orrewn B Brake

M4 Crimp terminals Cable: AWG20 x 2C UL2464

Servomotor Connector
Connector:
172157-1 (Tyco Electronics AMP KK)
Connector pins:
170362-1 (Tyco Electronics AMP KK)
170366-1 (Tyco Electronics AMP KK)



3-4 Cable and Connector Specifications

R88A-CAGE[ B

Cable Models
For 1,500-r/min Servomotors of 7.5 kW and 1,000-r/min Servomotors of 6 kW
Model Length (L) Outer diameter of sheath Weight
R88A-CAGE003B 3m Approx. 0.2 kg
R88A-CAGE005B 5m Approx. 0.3 kg
R88A-CAGEO10B 10m Approx. 0.5 kg
R88A-CAGE015B 15m Approx. 0.7 kg
5.4 dia.

R88A-CAGE020B 20m Approx. 0.9 kg
R88A-CAGEO30B 30m Approx. 1.3 kg
R88A-CAGE040B 40m Approx. 1.7 kg
R88A-CAGE050B 50m Approx. 2.1 kg

Connection Configuration and Dimensions

_(70) L
=
Servo Drive >
R88D-GL] <] "
Wiring
Servo Drive Servomotor
No. Signal
:'rit'v‘n A | Brake
o B Brake

. . Cable: AWG20 x 2C UL2464
M4 crimp terminals

Servomotor Connector
Straight plug:

5 Servomotor
E[:gg] [> R88M-GLJ

N/MS3106B14S-2S (Japan Aviation Electronics)

Cable clamp:

N/MS3057-6A (Japan Aviation Electronics)
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B Brake Cables (Robot Cables)

R88A-CAGALIBR

Cable Models
For 3,000-r/min Servomotors of 50 to 750 W and 3,000-r/min Flat Servomotors of 100 to 400 W

Model Length (L) Outer diameter of sheath Weight
R88A-CAGAO003BR 3m Approx. 0.1 kg
R88A-CAGAO05BR 5m Approx. 0.2 kg
R88A-CAGAO010BR 10m Approx. 0.4 kg
R88A-CAGAO15BR 15m . Approx. 0.7 kg
R88A-CAGA020BR 20m 01 dia. Approx. 0.9 kg
R88A-CAGA030BR 30m Approx. 1.3 kg
R88A-CAGA040BR 40 m Approx. 1.8 kg
R88A-CAGA050BR 50 m Approx. 2.2 kg

Connection Configuration and Dimensions

(50) _ L _(50)

dia.)

Servo Drive Servomotor

R88D-GI] <] — =10 ] [>R88M-GD

(6.1

Wiring
Servo Drive Servomotor
No. Signal
Bla?k A Brake
@OWh'te B Brake

M4 crimp terminals Cable: AWG20 x 2C UL2464
Servomotor Connector

Connector:
172157-1 (Tyco Electronics AMP KK)
Connector pins:
170362-1 (Tyco Electronics AMP KK)
170366-1 (Tyco Electronics AMP KK)
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Resistant to Bending of Robot Cables
Use Robot Cable that can withstand at least 20 million bends to the minimum bending radius (R)
given below or larger.

Note 1. The service life data for resistant to bending is based on test data. Use it for reference only,
and provide sufficient allowance.

Note 2. This value is the number of bends when electricity is conducted through the conductors that
will not result in cracking or damage to an extent that would affect the functionality of the
sheath. Broken shield strands may occur.

Note 3. If a bending radius smaller than the minimum bending radius is used, it may result in
mechanical damage or ground fault damage due to insulation breakdown. If it is necessary
to use a bending radius smaller than the minimum bending radius, consult with your
OMRON representative.

Encoder Cables

Model Minimum bending radius (R)
R88A-CAGALILILICR 45 mm
R88A-CAGANEECR*1 50 mm
R88A-CAGBLILILICR 45 mm
R88A-CAGBEEECR*1 50 mm
R88A-CAGCLILILICR 45 mm
R88A-CAGCHEECR*1 50 mm

tJCIC: 003 to 020
HEE: 030 to 050

Power Cables for Servomotors without Brakes

Model Minimum bending radius (R)
R88A-CAGALIIISR 45 mm
R88A-CAGBLIIISR 90 mm
R88A-CAGCLILIISR 90 mm
R88A-CAGDIICIISR 100 mm

UJCICI: 003 to 050

Power Cables for Servomotors with Brakes

Model Minimum bending radius (R)

Power cable 90 mm
R88A-CAGBLILICIBR

Brake Cables 45 mm

Power cable 90 mm
R88A-CAGCLILILIBR

Brake Cables 45 mm

Power cable 100 mm
R88A-CAGDLILILIBR

Brake Cables 45 mm

UJCICI: 003 to 050
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Brake Cables

Model Minimum bending radius (R)

R88A-CAGALILILIBR 45 mm

LJCICI: 003 to 050

Moving Bend Test

Stroke:
750 mm

A
Y

7 Z,

30 times/min

*1. Encoder cable: 30 to 50 m only

Stroke:

550 mm, 50 times/min



3-4 Cable and Connector Specifications

Communications Cable Specifications

B Computer Monitor Cable

Cable Models

Cables for RS-232 Communications

Model Length (L)

Outer diameter of sheath

Weight

R88A-CCG002P2 2m

4.2 dia.

Approx. 0.1 kg

Connection Configuration and Dimensions

38 2000

g D
Personal computer <] [En 1
D

Wiring
Personal computer
Signal | No.

RTS 7

CTS 8

RXD 2

GND 5

TXD 3
FG Shell

Servo Drive
No. | Signal
3 TXD
4 GND
5 RXD
Shell FG

PC Connector

Cable: AWG28 x 3C UL20276

17JE-13090-02 (DSA) (DDK Ltd.)

Servo Drive
R88D-GL[

Precautions
for Correct Use

with the host device.

¢ Communications with the Host Device
After confirming the startup of the Servo Drive, initiate communications

Note that irregular signals may be received from the host interface during
startup. For this reason, take appropriate initialization measures such as
clearing the receive buffer.
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B Communications Cables

Cable Models

Cables for RS-485 Communications

Model Length (L) QOuter diameter of sheath Weight
R88A-CCGOR5P4 0.5m
4.2 dia. Approx. 0.1 kg
R88A-CCG001P4 im
Connection Configuration and Dimensions
L
i
Wiring
Servo Drive Servo Drive
Signal | No. e No. | Signal
GND 4 4 GND
RS485+ | 7 7 | RS485+
RS485— | 8 ; 8 | RS485—
FG Shell o Shell FG

3-85
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Connector Specifications

B Control I/0 Connector (R88A-CNU11C)

This connector connects to the control I/O connector (CN1) on the Servo Drive.
Use this connector when preparing a control cable yourself.

Dimensions

Connector plug:

10150-3000PE (Sumitomo 3M)
Connector case:

ﬂ Y 10350-52A0-008 (Sumitomo 3M)

()

B Encoder Connectors
These connectors are used for encoder cables.
Use them when preparing an encoder cable yourself.

Dimensions
R88A-CNWO1R (for Servo Drive’s CN2 Connector)

This connector is a soldering type.
Use the following cable.

* Applicable wire: AWG16 max.
¢ Insulating cover outer diameter: 2.1 mm dia. max.
* Quter diameter of sheath: 6.7 dia. £0.5 mm

43.5

L o [l ®|  Connector plug:
— 55100-0670 (Molex Japan Co.)
t=12

18.8
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R88A-CNGO1R (for Servomotor Connector) m
Use the following cable.

* Applicable wire: AWG22 max.
¢ Quter diameter of sheath: 1.75mm dia. max.

16i0.4 23_7i0.4

_ —

l

8.4
1 4t0.15 | (4)

I
I

Connector housing:

172161-1 (Tyco Electronics AMP KK)
Contact socket:

170365-1 (Tyco Electronics AMP KK)

GG
OY
@Y

I SANINY
NN

NS\ C)\&)
| -

2.8 *1 (8.8)

)

TN

8.
14i0.15

R88A-CNGO2R (for Servomotor Connector) [\
Use the following cable.

* Applicable wire: AWG22 max.
¢ Quter diameter of sheath: 1.75 mm dia. max.

11.8%04 23.7%04

——

dl
(4)

8.4

N
2N || e
VrFﬂVrFﬂ] g
o IAPYU 3
~ A
IRSZANZI
o | B
2 —
4.2 2.8 1 (8.8)
9.810.15

Connector housing:

172160-1 (Tyco Electronics AMP KK)
Contact socket:

170365-1 (Tyco Electronics AMP KK)

Panel Mounting Hole

3
o
[ ‘ L
o L |
[T I I R I
ks W{} |
[
g I
@l | |46 | | 5.35
16 14.55

*1. Applicable panel thickness:
0.81t0 2.0 mm

Panel Mounting Hole

(2.28)
3.35

19.1
14.55
1‘<
M
L
|

25
1.6

*1. Applicable panel thickness:
0.8t0 2.0 mm
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B Power Cable Connector (R88A-CNGO01A)

This connector is used for power cables.
Use it when preparing a power cable yourself.
Panel Mounting Hole

8+0 4 23_7i0.4

|
N
qf @
— V™ |
=1/ = —— I ——
V/Fﬂ?ﬁﬂ £ v
N &#&#A = o 8 !
< © & S - T
o 18 !
N ET
@ [ | L ]
) |
4.2 2.8 (8.8) 2.5 | |_|5.35
9.8:0.15 1.6 10.35
Connector housing:
172159-1 (Tyco Electronics AMP KK) Applicable panel thickness:

Contact socket: 0.8t0 2.0 mm
170366-1 (Tyco Electronics AMP KK)

B Brake Cable Connector (R88A-CNGO01B)
This connector is used for brake cables.
Use it when preparing a brake cable yourself.
Panel Mounting Hole

23, +0.4 —
o S = 2
S ol @
= 8 = .
o
P =
o] H=——_1 835 [+
=T s iR
@ [ | T
) ]
42 | 28 (8.8) 250 | _|_|5.35
1.6 10.35
9'8i0.15
Connector housing:
172157-1 (Tyco Electronics AMP KK) Applicable panel thickness:

Contact socket: 0.8t0 2.0 mm
170366-1 (Tyco Electronics AMP KK)
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Control Cable Specifications

B Motion Control Unit Cables (R88A-CPGLIML)

Use this cable to connect to the Motion Control Units in OMRON SYSMAC Programmable
Controllers. Cables are available for either one axis or two axes.

The following Motion Control Units can be used.
CS1W-MC221/421(-V1

Cable Models

e Cables for One Axis

Model Length (L) Quter diameter of sheath Weight
R88A-CPG001M1 im Approx. 0.2 kg
R88A-CPG002M1 2m Approx. 0.3 kg

8.3 dia.
R88A-CPGO03MH1 3m Approx. 0.4 kg
R88A-CPGO05M1 5m Approx. 0.6 kg
* Cables for Two Axes

Model Length (L) Outer diameter of sheath Weight
R88A-CPG001M2 im Approx. 0.3 kg
R88A-CPG002M2 2m Approx. 0.5 kg

8.3 dia.
R88A-CPG0O03M2 3m Approx. 0.7 kg
R88A-CPG005M2 5m Approx. 1.0 kg
Connection Configuration and Dimensions
* Cables for One Axis
39 L .39
Motion Control Unit - \ ‘ | Servo Drive
CSIW-MC221/421(-V1) co[ ‘ y ‘ Ej §> R88D- G
<t 4 p L
t=18 t=18
* Cables for Two Axes
39

Motion Control Unit

cstw-mc221/421(v1) (] [E

3-89
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R88D-G[]

Servo Drive
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Wiring

¢ Cables for One Axis

Motion Control Unit AWG20 Red Servo Drive
Signal |No. | —————— No. | Signal
i1/ AWG20 Black :
D)?AGL’R‘/ID g White/Black (1) 37 | JALM
XRUN 4 Pink/Black (1) 29 RUN
XALMRS | 5 éigo‘/"’B/lE;'jf'a(;ﬁ) ,,,,,,,,,,,,, 31 | RESET
XSGND Lerag/nedu)i X {713 [SENGND
XSOUT | 9 20 | SEN
X-GND | 10 [range/Black (2) 25 | ZCOM

White/Red (1)
XA | 11 Nyhite/Black (1 SO 21 +A
X-A | 12 22| -A
B 13 Yellow/Red (1) 29 B
B 14 |Yellow/Black (1) XX 8T -8
X=7 15 P!nk/Red (1) ‘ 23 +7Z
£ Pink/Black (1) XX -
X-Z 16 Orange/Red (1) 24 Z
XOUT | 17 15t ek (1) X 14 [REFITREFINLIM
XAGND | 18 e —— — 15 | AGND
Shel| FG
+F24v | 19 g::;/gsfcf?r)m 7 | +24VIN

FDC GND| 20 36 |[ALMCOM
YALM | 21 Cable: AWG26 x 5P + AWG26 x 6C
YRUN | 22
YALMRS | 23
YSGND | 26
YSOUT | 27
Y-GND | 28
Y-A | 29
Y-A | 30
Y-B | 31
Y-B | 32
Y-Z 33 | Connector plug:

Y-Z | 34 | 10136-3000PE (Sumitomo 3M)
YOUT | 35 | Connector case:
YAGND | 36 | 10336-52A0-008 (Sumitomo 3M)

*

Connector plug:
10150-3000PE
(Sumitomo 3M)
Connector case:
10350-52A0-008
(Sumitomo 3M)

* The Motion Control Unit signals are the DRVX and DRVY connector signals. For the DRVZ and
DRVU connectors, X and Y are indicated as Z and U, respectively.

* Pins marked with asterisks are for absolute encoders.

* Connect 24 VDC to the two lines (red and black) extending from the Motion Control Unit connector
(red: +24 V, black: -).
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¢ Cables for Two Axes

Motion Control Unit Servo Drive
: AWG20 Red -
Signal |No. | ——=———— No. | Signal
)/ AWG20 Black
D)?AGL’R‘/ID 2 White/Black (1) 37 | /ALM
XRUN 4 Pink/Black (1) 29 RUN
XALMRS | 5 éer!o%ﬁ%()” 31 | RESET
XSGND | 8 Gray/Red ) SO 13 |SENGND
XSOUT | 9 Y 20 | SEN
X-GND | 10 |-range/Black (2) 25 | ZCOM
YA 11 Wh!te/Red(1) 1 A
oA 12 |White/Black (1) XX > A
X-B 13 Yellow/Red (1) 29 B
“-B |14 | Yellow/Black (1) XX 18 B
X—7 15 Pink/Red (1) 23 17
_7 76 | Rink/Black (1) XX o4 =
XOUT | 17 8:22832;‘1&1)1) X 14 |REFTTREFINLIV
XAGND | 18 15 | AGND
Shelll FG
+F24V | 19 8::;?525?:‘)(1) 7 | +24VIN
FDC GND| 20 36 |ALMCOM
Cable: AWG26 x 5P + AWG26 x 6C
No. | Signal
7 | +24VIN
YALM | 21 |White/Black (1) gg AL/'\AAEA? .
YRUN | 22 |Pink/Black (1) 29 | RUN
YSGND | 26 |Gray/Black (1) 13 | SENGND
YSOUT | 27 |Gray/Red (1) XX 20 | SEN
Y-GND | 28 [Orange/Black (2) 25 | ZCOM
Y-A 29 Wh!te/Red (1) 21 A
V-A T 30 |White/Black (1 XX > A
Y-B 31 Yellow/Red (1) 29 B
V-5 52 [Yellow/Black (1) XX s B
Y-z | 33 |bink/Red (1) 23| +Z
V-7 34 |Pink/Black (1) XX o1 —
YOUT | 35 |2range/Red (1) 14 [REFTREFINLIM
YAGND | 36 |2range/Black (1) XX 15 | AGND
Connector plug: Cable: AWG26 x 5P + AWG26 x 6C —(Shell FG

10136-3000PE (
Connector case:

Sumitomo 3M)

10336-52A0-008 (Sumitomo 3M)

* The Motion Control Unit signals are the DRVX and DRVY connector signals.

DRVU connectors, X and Y are indicated as Z and U, respectively.

¢ Pins marked with asterisks are for absolute encoders.

Connector plug:
10150-3000PE
(Sumitomo 3M)
Connector case:
10350-52A0-008
(Sumitomo 3M)

Connector plug:
10150-3000PE
(Sumitomo 3M)
Connector case:
10350-52A0-008
(Sumitomo 3M)

For the DRVZ and

* Connect 24 VDC to the two lines (red and black) extending from the Motion Control Unit connector
(red: +24 V, black: -).
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B General-purpose Control Cables (R88A-CPGLIS)
A General-purpose Control Cable connects to the Servo Drive's control I/O connector (CN1). The
connector for the controller is not provided. When connecting to a Position Control Unit which
doesn’t have a specified cable or connecting to another company’s controller, prepare wiring suited
for the controller to be connected.
* When connecting to a controller which doesn’t have a specified cable, either use a General-

purpose Control Cable or a Connector Terminal Block Cable and a Connector Terminal Block.

Cable Models
Model Length (L) Outer diameter of sheath Weight
R88A-CPGO001S im Approx. 0.3 kg
12.8 dia.
R88A-CPG002S 2m Approx. 0.6 kg
Connection Configuration and Dimensions
L 39

|

Controller <] [

Tao

t=18

Servo Drive
R88D-GLJ
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Wiring
No. Wire/mark color Signal No. Wire/mark color Signal
1 Orange/Red (1) +24VCW 27 Pink/Black (3) GSEL/TLSEL
2 Orange/Black (1) +24VCCW 28 White/Black (3) GESEL/VSEL3
3 Gray/Red (1) +CW/+PULS/+FA 29 Yellow/Red (3) RUN
4 Gray/Black (1) —CW/-PULS/-FA 30 Pink/Red (3) ECRST/VSEL2
5 White/Red (1) +CCW/+SIGN/+FB 31 Yellow/Black (3) RESET
6 White/Black (1) —CCW/-SIGN/-FB 32 Gray/Black (4) TVSEL
7 Yellow/Red (1) +24VIN 33 Orange/Red (4) IPG/VSELA1
8 Pink/Red (1) NOT 34 White/Red (4) READYCOM
9 Pink/Black (1) POT 35 White/Black (4) READY
10 Orange/Red (2) BKIRCOM 36 Yellow/Red (4) ALMCOM
11 Orange/Black (2) BKIR 37 Yellow/Black (4) /ALM
12 Yellow/Black (1) OUTMA1 38 Pink/Red (4) INPCOM/TGONCOM
13 Gray/Black (2) GND 39 Pink/Black (4) INP/TGON
14 White/Red (2) REF/TREF1/VLIM 40 Gray/Red (4) ouTM2
15 White/Black (2) AGND 41 Orange/Black (4) COM
16 Yellow/Red (2) PCL/TREF2 42 Gray/Red (5) BAT
17 Yg'i'ﬁkng?;i‘;"(g)’ AGND 43 Gray/Black (5) BATGND
18 Pink/Red (2) NCL 44 White/Red (5) +CWLD
19 Orange/Red (5) z 45 White/Black (5) —CWLD
20 Gray/Red (2) SEN 46 Yellow/Red (5) +CCWLD
21 Orange/Red (3) +A 47 Yellow/Black (5) —-CCWLD
22 Orange/Black (3) -A 48 Pink/Black (5) -B
23 Gray/Red (3) +Z 49 Pink/Red (5) +B
24 Gray/Black (3) -Z 50
25 Orange/Black (5) ZCOM Shell FG
26 | White/Red(@ | YZEROTFSEY

Connector plug: 10150-3000PE (Sumitomo 3M)
Connector case: 10350-52A0-008 (Sumitomo 3M)

Cable: AWG24 x 25P UL20276

* Wires with the same wire color and the same number of marks form a twisted pair.
Example: An orange/red (1) wire and orange/black (1) wire form are a twisted pair.
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B Connector Terminal Block Cables (XW2Z-[ 1J-B24)

This Cable is for the connector terminal block of the Servo Drive's control I/0O connector (CN1). All
of the pins in the control I/O connector (CN1) can be converted to terminals on the terminal block.

Cable Models
Model Length (L) Outer diameter of sheath Weight
XW22-100J-B24 1m Approx. 0.2 kg
11.2 dia.
XW2Z-200J-B24 2m Approx. 0.4 kg
Connection Configuration and Dimensions
16.1 L 39
Connector terminal ‘ ‘
block
XW2B-50G4 - © Servo Drive
XW2B-50G5 <] o \ g¢ N |:>R88D-GIZI
XW2D-50G6 © 0
O i
t=18
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3-95

Terminal
block Connector Servo Drive
No. No. No. (Wire/mark color Signal
1 1 >O< 1 [Blue/Red (1) +24VCW
2 2 2 [Blue/Black (1) +24VCCW
3 3 X 3 |Pink/Red (1) +CW/+PULS/+FA
4 4 4 |Pink/Black (1) CW/ PULS/-FA
5 5 ><>< 5 |Green/Red (1) |+CCW/+SIGN/+FB
6 6 6 |Green/Black (1) | CCW/ SIGN/-FB
7 7 7 |Orange/Red (1) +24VIN
8 8 >O< 8 |[Gray/Red (1) NOT
9 9 9 |Gray/Black (1) POT
10 10 X 10 |Blue/Red (2) BKIRCOM
11 11 11 |Blue/Black (2) BKIR
13 13 XX 13 |Pink/Red (2) SENGND
20 20 20 [Pink/Black (2) SEN
14 14 ><>< 14 |Green/Red (2) |REF/TREF1/VLIM
15 15 15 [Green/Black (2) AGND
16 16 >0< 16 [Orange/Red (2) PCL/TREF2
17 17 17 |Orange/Black (2) AGND
18 18 18 |Gray/Red (2) NCL
12 12 12 |Gray/Black (2) QUTM1
19 19 X>( 19 |Blue/Red (3) Z
25 25 25 |Blue/Black (3) ZCOM
21 21 ><>< 21 [Pink/Red (3) +A
22 22 22 |Pink/Black (3) A
23 23 >O< 23 |Green/Red (3) +Z
24 24 24 |Green/Black (3) Z
26 26 26 |Orange/Red (3) |VZERO/DFSEL/PNSEL
27 27 27 |Orange/Black (3) | GSEL/TLSEL
28 28 28 |Gray/Red (3) GESEL/VSEL3
29 29 29 |[Gray/Black (3) RUN
30 30 30 [Blue/Red (4) ECRST/VSEL2
31 31 31 [Blue/Black (4) RESET
32 32 32 [Pink/Red (4) TVSEL
33 33 33 _|Pink/Black (4) IPG/VSELA1
34 34 X>( 34 [Green/Red (4) READYCOM
35 35 35 |Green/Black (4) READY
36 36 X>( 36 [Orange/Red (4) ALMCOM
37 37 37 |Orange/Black (4) /ALM
38 38 Xx 38 |Gray/Red (4) INPCOM/TGONCOM
39 39 39 |[Gray/Black (4) INP/TGON
40 40 40 [Blue/Red (5) QuUTM2
41 41 41 |Blue/Black (5) CcOoM
42 42 X 42 [Pink/Red (5) BAT
43 43 43 [Pink/Black (5) BATGND
44 44 ><>( 44 [Green/Red (5) +CWLD
45 45 45 |Green/Black (5) CWLD
46 46 >0< 46 _|Orange/Red (5) +CCWLD
47 47 47 |Orange/Black (5) CCWLD
48 48 X>( 48 |Gray/Red (5) B
49 49 49 |[Gray/Black (5) +B
50 50 kg 50 [Orange/Black (1) -
L{Shell FG

Wires with the same wire color and
the same number of marks form a
twisted pair.

Example:

A yellow/black (1) wire and
pink/black (1) wire form a twisted
pair.

Servo Drive Connector
Connector plug:
10150-3000PE (Sumitomo 3M)
Connector case:
10350-52A0-008 (Sumitomo 3M)

Terminal Block Connector
Connector socket: XG4M-5030
(OMRON)

Strain relief: XG4T-5004
(OMRON)

Cable
AWG28 x 25P UL2464
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B Connector-Terminal Block Conversion Unit
The Connector-Terminal Block Conversion Unit can be used along with a Connector Terminal Block
Cable (XW2Z-[1J-B24) to convert the Servo Drive's control I/O connector (CN1) to a terminal block.

XW2B-50G4 (M3 screw terminal block)

3.5—H 157.5 f 3.5

HAAA[A[ "
AAABRA "

- =i

Precautions
for Correct Use

* Use 0.30 to 1.25 mm2 wire (AWG22 to AWG16).
* The wire inlet is 1.8 mm (height) x 2.5 mm (width).
* Strip the insulation from the end of the wire for 6 mm as shown below.

6 mm

-
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XW2B-50G5 (M3.5 Screw Terminal Block)

e Dimensions
Flat cable connector (MIL plug)
35 2475 35
f 50 15.5
29.5 ‘ ® E
l o I ) \ o [ 45
| - T - Two,
H [ [l - ? |l 3.5 dia.
T I’
7+ Terminal 7
8.5 73 block
0\ + /L o —
1\ - 43.5 (45.3)
J) 205
== B | — === {

. * When using crimp terminals, use crimp terminals with the following
Precautions di .
for Correct Use Imensions.

* When connecting wires and crimp terminals to a terminal block, tighten
them with a tightening torque of 0.59 N-m.

Round Crimp Terminals Fork Terminals
3.7-mm dia.
E@ 6.8 mm max. ( 3.7.mm | 6.8 mm max.
Applicable Crimp Terminals Applicable Wires
1.95-3 AWG22-16

(0.3t0 1.25 mm2)
Round Crimp Terminals

AWG16-14
235 (1.25 10 2.0 mm2)
AWG22-16
1.25Y-3 (0.3t0 1.25 mm2)
Fork Terminals
235 AWG16-14

(1.25 t0 2.0 mm2)
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XW2D-50G6 (M3 Screw Terminal Block)

* Dimensions

XG4A MIL Connector

184 Two, 4.5 dia. |«—(39.1) —+
144 — 17.6
”c% 40 o i
7 7 39
DIN Track lock (4.5) .
12 — ’
M3
| M3
0 o T
— | £
[
| | "

N * When using crimp terminals, use crimp terminals with the following
Precautions di .
for Correct Use Imensions.
* When connecting wires and crimp terminals to a terminal block, tighten

them with a tightening torque of 0.7 N-m.

Round Crimp Terminals Fork Terminals
3.2-mm dia.
) T ——
5.8 mm max. E@Mmm 15.8 mm max.
%
Applicable Crimp Terminals Applicable Wires
. . AWG22-16
Round Crimp Terminals 1.25-3 (0.3 10 1.25 mm2)
. AWG22-16
Fork Terminals 1.25Y-3 (0.3 10 1.25 mm2)
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3-5 Servo Relay Units and Cable Specifications

This section provides the specifications for the Servo Relay Units and Cables used for connecting
to Position Control Units for OMRON Programmable Controllers (SYSMAC). Select the models that
match the Position Control Unit to be used.

Servo Relay Units Specifications

m XW2B-20J6-1B
This Servo Relay Unit connects to the following OMRON Position Control Units.

* CJ1W-NC113/-NC133
* CS1W-NC113/-NC133
* C200HW-NC113

Dimensions
Position Control Unit connector Servo Drive connector
3.5 135 3.5
7 7
0
T} T}
O). ~—
Al Lo
} <
Two, 3.5 dia.
n N ya) I
0 ‘ 0
o (e} C{) 6
e xo i i ? g $
o o]
i == s IO

* Terminal Block pitch: 7.62 mm.
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Wiring
Emer- Origin
10|24 v [gency | CW | CCW prox- | pun ALM | BKIR | 19
stop imit L limit fimity

\
of oV Commo‘n Common | Common interrupt Common [Common RESE‘T ALMCOM| [FG 1

External

~—f

1)
24VDC

]

24VDC

*1. The XB contacts are used to turn ON/OFF the electromagnetic brake.
*2. Do not connect unused terminals.
*3. The 0 V terminal is internally connected to the common terminals.
*4. The following crimp terminal is applicable: R1.25-3 (round with open end).

m XW2B-40J6-2B

This Servo Relay Unit connects to the following OMRON Position Control Units.

Dimensions

Position Control Unit connector

X-axis Servo

Drive connector

Y-axis Servo
Drive connector

3.5 180 3.5
7 7
0
0 l To)
(o] D R 0
Nﬁ <
Two, 3.5 dia.
o o [e2}
| NI T 1 = v
5

o
o
«

e Terminal Block pi

tch: 7.62 mm

* CJ1W-NC213/-NC233/-NC413/-NC433
* CS1W-NC213/-NC233/-NC413/-NC433
* C200HW-NC213/-NC413

(46)

2
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Wiring
20 24VX/Y'3X‘S X-axis [ X-axis [X-axis | X-axis X-axis | X-axis Y-axis |Y-axis [Y-axis |y.axis Y-axis | Y-axis 39
+ emergency) CW | CCW |origin CW [CCW |origin
stoy imit _|iimit _|proxmity | RUN ALM |BKIR imit  |imit E’m RUN ALM |BKIR
‘ ‘ ‘ X-astk Xeaxig [X-axis ‘ Yais | Y-axis‘ Y-axis
0| oV/| |Common Comchn Common [external | Common | Common Common| Common| external | Common [Common FG
i

| nterrupt RESET [ALMCOM

interrupt

RESET ALMCOM

24VDC

) i
1)

1]

Y1

24VDC

y -]

24VDC

*1. The XB contacts and YB contacts are used to turn ON/OFF the electromagnetic brake.

*2. Do not connect unused terminals.

*3. The 0 V terminal is internally connected to the common terminals.
*4. The following crimp terminal is applicable: R1.25-3 (round with open end).

m XW2B-20J6-3B

This Servo Relay Unit connects to the following OMRON Programmable Controller.

* CQM1-CPU43-V1

Dimensions
CQM1 connector Servo Drive connector
3.5 135 3.5
7 7
]
T} Lo
2 ol
Y <3
Two, 3.5 dia.

* Terminal Block pitch: 7.62 mm.
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Wiring
10|+24V | CW | CCW | RUN ECRST| INP ALM | BKIR |19
0] ov CW‘ CCW | Common|Common z RESET |ALMCOM| [FG 9
‘ 1
7 X1 £ ;@%
2
£ (*3)
1) 3
(&]
24 VDC
(2)
24 VDC

*1. If this signal is input, the output pulse from the CQM1 will be input to the high-speed counter.

*2. Input this output signal to a CQM1 Input Unit.

*3. The XB contacts are used to turn ON/OFF the electromagnetic brake.

*4. The phase-Z output is an open-collector output.

*5. Do not connect unused terminals.

*6. The 0 V terminal is internally connected to the common terminals.

*7. The following crimp terminal is applicable: R1.25-3 (round with open end).
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B XW2B-20J6-8A

This Servo Relay Unit connects to the following OMRON Programmable Controllers.

* CJ1IM-CPU21/-CPU22/-CPU23 (for 1 axis)

Dimensions
CJ1M-CPU21/22/23 connector Servo Drive connector
3.5 135 3.5
7

@‘
1T1L'5.5 ~
45

29.5

=

Two, 3.5 dia. ~

* Terminal Block pitch: 7.62 mm.
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Wiring
The Servo Drive phase-Z output signal is wired to the origin proximity signal in this Terminal Block.
[ (3)
10[+24v| IN6 | IN7 [ INg |9, | RUN MING | ALM | BKIR |19

0] OV Commo‘n Common [ Common| IN9| | Common|Common | RESET [ALMCOM| [FG 1

/ Xi 8

(*2)

CW limit (*1) CCW limit (*1)
(CI0 2960.06) ~ (CIO 2960.07) 24VDC

]

24VDC

1.

*2.
*3.
*4.,
*5.
*6.

CW and CCW Ilimit input signals can also be input through Input Units. The bits for the CW/CCW
limit inputs in the CJ1M are as follows: CW: A540.08, CCW: A540.09 for pulse output 0 and CW:
A541.08, CCW: A541.09 for pulse output 1. For example, the flag for the CW limit input
(A540.08) can be controlled with an output from the ladder diagram using a bit allocated to the
actual input (CIO 2960.06) on the Input Unit, as shown below.

Example:

2960.
%006 ~as4008

The XB contacts are used to turn ON/OFF the electromagnetic brake.
Connection to the MING input terminal is invalid.

Do not connect unused terminals.

The 0 V terminal is internally connected to the common terminals.

The following crimp terminal is applicable: R1.25-3 (round with open end).
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B XW2B-40J6-9A

This Servo Relay Unit connects to the following OMRON Programmable Controllers.

* CJ1IM-CPU21/-CPU22/-CPU23 (for 2 axes)

Dimensions
X-axis Servo Y-axis Servo
CJ1M-CPU21/22/23 connector Drive connector Drive connector
3.5 180 3.5
7 7
0
0 0
o ) o
A il 0
Two, 3.5 dia. ~
) i Annnnnrgg?nnnqu f
% . )
0 T i — N g NI
& |

* Terminal Block pitch: 7.62 mm.
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Wiring
The Servo Drive phase-Z output signal is wired to the origin proximity signal in this Terminal Block.
(3) (*3)
X-axis | X-axis X-axis | X-axis| X-axis Y-axis | Y-axis Y-axis | Y-axis | Y-axis
20]|+24V IN6 | IN7 IN8 | IN9 |origin 39
g[‘% RUN MING [ALM_|BKIR provimity | RUN MING A‘LM BKIR
X-axis |X-axis Y-axis| [Y-axis
0| ov Comm‘on Comm‘on Common| Common| Common{Common RESET ALMCOM Comm‘on Common| Common [ Common | Common RESET ALMCOM FG ﬂ
(*2) (*2)
X-axis X-axis Y-axis Y-axis
CW limit  CCW limit 24VDC CW limit CCW limit 24VDC
(Clo (Clo (ClO (Clo
2960.06) 2960.07) 2960.08) 2960.09)
(1) (1) \ \ ()] (1) \ \
24VDC

*1.

*2.
*3.
*4.,
*5.
*6.

CW and CCW Ilimit input signals can also be input through Input Units. The bits for the CW/CCW
limit inputs in the CJ1M are as follows: CW: A540.08, CCW: A540.09 for pulse output 0 and CW:
A541.08, CCW: A541.09 for pulse output 1. For example, the flag for the CW limit input
(A540.08) can be controlled with an output from the ladder diagram using a bit allocated to the
actual input (CIO 2960.06) on the Input Unit, as shown below.

Example:

2960.06
——()A540.08

The XB and YB contacts are used to turn ON/OFF the electromagnetic brake.
Connection to the MING input terminal is invalid.

Do not connect unused terminals.

The 0 V terminal is internally connected to the common terminals.

The following crimp terminal is applicable: R1.25-3 (round with open end).

3-106

Specifications



Specifications

3-5 Servo Relay Units and Cable Specifications

B XW2B-80J7-12A

This Servo Relay Unit connects to the following OMRON Programmable Controllers.

Dimensions

3-107

Signal selection switch
160

= BAgEE

0000000000

Q000000000

O0O0O0O00OO00OO0 O

0000000000

Q0
8560006000060

000000000000

{ 544
(2

x.
|

&

Controller general-purpose 1/O
Controller special I1/0

—
15*.9

o L

* FQM1-MMA22
* FQM1-MMP22

4.5 dia.

Servo Drive
phase B
selection
switch

Y-axis Servo Drive X-axis Servo Drive

=0

|

30.7
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System Configuration Example for the FQM1

FQM1-MMP22
FQM1 Motion Control Module
Flexible Motion Controller

A | e
M o A
] [ ]
% B 2
7 &

Od

LIN

oIl

PERIPHERAL 1
L
ACIO0' [@)
240
N
)

] ol
S
NC— |
XW2z-[1J-A28 XW2Z-[1J-A30
General-purpose 1/0O Connecting Cable Special I/0 Connecting Cable

XW2B-80J7-12A
Servo Relay Unit [9]

E T

7XW22-DJ-826
Servo Relay Unit Cables

R88D-GTL]
OMNUC G-Series
Servo Drives

R88M-GL] =
OMNUC G-Series Servomotors ﬁ@ i

L»/

Terminal Block Connection
* The terminal block signal names are different depending on the Controller to be connected.
* A total of 80 terminals are provided (terminal numbers 0 to 79).
* Signal names and standard connections are listed in the following table.

60 79
cNoNoNoNoNONONONONO) IONONONONONONONONONG]
o o B i o o e o
£888838888|88388888 38 g|Upper terminal block
bR R A R A RN A A
QQQQQQQQQQ'QQQQQQQQQQ
cNoNoNoNoNONONONONO) IONONONONONONONONONG]
o B i i o e o e i o
£888888888|88388888 38 g|Lower terminal block
bR R R A R A A
QQQQQQQQQQ'QQQQQQQQQQ
0 19
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FQM1-MMA22 Signal Names

R - 3 - 3 o4 2 o4
[e0] - o0} — o0} — [e0) —

N~ To] ™ —

N~ N~ N~ N~

~| 13STL13ISD H# OAISS |15 €1N0O 5| 13S7/138D 2# onles = L1NO

2| 1s403 1#ones (8 21no 8| 1s"o3g#oneg (L 91N0

2| 13S3d 1#ones |18 LLNO Wl 13s3ye#ones |0 S1NO

NS NNY L#onles | 0LNO Bl NNde#omeg (I ¥1NO

o — ™ — (42} — ™ —

N~ Te} (a2} —

N NI NI p,(A 0) vowwo) NI | | FENI Q1 1,(A 0) uowwo) LLNI
< ONI 5| 7:(A0) uvowwod oNI | |5 OFNI = [7+(A 0) uowwoD OLNI
Q GNI 3| (A 0) uvowwoo NI | | 6NI ©| 7.(A 0) uowwo) 6Nl
3 PNI | (A 0) uowwod ¥NI | | 8NI o| 7.(A 0) uowwo) 8Nl
R| diMg r#omes  [R| (A 0) uowwo) QI  diMge#ones  |w| #(A0) uowwo)

S NV L#oneS || AQv3Y L# onies N NIV 2# OMIBS  |~|  AQV3Y 2# OAeS
8| () ndurebeyop [{| (-)indursbejop 9 - © -

8| +a7z-eseyd 1# onies Q| —01 Z-eseyd # oneg | |9 ENI 0| G(A 0) uowwo) gNl|
S| +a1g-eseyd |4 ones |J| —a1g-eseyd L#ones | | 2NI < | (A 0) uowwo gNI
Q| +a1 v-eseyd L# ories Q| -a1 v-eseyd L4 ones | | LNI | G(A 0) uowwo) NI
Q| indui g [eubis yore Q16,(A 0) uowwod g feubis yore1 | & ONI | G,(A 0) uowwon ON|
o| indur | jeubis yore | |G.(A0) uowwod | feubis yaeT | | & €« \Nvct - AO

3 (L AS = AO Q 2« N2+ S AO

m. aweu [eubig m. aweu |eubig m. aweu [eubig m. aweu [eubig

suoneoyoads

*1. Use as a power supply for FQM1-MMA22 pulse outputs, or as a power supply for the SEN output

for an Absolute Encoder Servo Drive.
*2. Use as a power supply for IN4 to IN11, OUTO to OUT7, or Servo Drive control signals.

*3. Use as a power supply for INO to IN3 (interrupt inputs) or latch inputs.

*4. Connected to O V at pin 0.

*5. Connected to O V at pin 1.
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FQM1-MMP22 Signal Names

suonesyioads

R - B - 3 o4 2 o4

R - B - 3 - 2 -

K| 13S7L/13SD 1# oMes (I3 €1N0 &1 13S1L/138D 2# ones |~ 21N0O

2| 1s4o3 L#omes | B 21no 8| 1syo3zz#ones |© 91n0

2| 13S3d 4 ones (18 LLNO Wl 13s3Yerones |© S1NO

N|  NNnd L#ones |3 01NO S| Nnde#ones |F ¥1NO

R - B - 3 - o -

X NI N #.(A 0) uowwod NI | | LENI Q1 7,(A 0) uowwo) LINI
< ONI 5| v(A0) uowwod oNI | |5 OLNI = [#.(A 0) UowWoD OLNI
Q GNI Q| (A 0) vowwod GNI | | 6NI 2| (A 0) uowwo) 6NI
3 NI 2| #(A0) vowwod yNI | | SNI o| #.(A 0) uowwo) gNI
Bl upig#omes (Rl (A 0) uowwo) Q| diMge#onds  |w| #.(A0) uowwo)

S NV |# onieS S| dNI L# onsesg N NV 2# onies ~|  dNI 2# onleg

8 - S - & - © -

8| +a1z-eseyd |# onieg Q| —q7Z-eseyd L# oMeg | | ENI 0| 6(A 0) uowwo gNI
| +a1g-eseyd 14 onles |F| —q1 g-oseyd L# onies | | NI < | (A 0) Uowwo gNI
B| +a1v-eseyd |4 onleg (| -7 v-oseyd L# ones | | LNI | G(A 0) uowwo) NI
| indur z reubis yore | |,(A 0) uowwoo z eubis yore1| | ONI | G(A 0) uowwo) ONI
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*1. Use as a power supply for FQM1-MMP22 pulse outputs, or as a power supply for the SEN output

for an Absolute Encoder Servo Drive.
*2. Use as a power supply for IN4 to IN11, OUTO to OUT7, or Servo Drive control signals.

*3. Use as a power supply for INO to IN3 (interrupt inputs) or latch inputs.

*4. Connected to 0 V at pin 0.

*5. Connected to O V at pin 1.
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3-5 Servo Relay Units and Cable Specifications

Wiring Example

Servo Drive signals FQM1 signals
#1 | #2 For Servo Drive #1 | For Servo Drive #2
RUN 74 | 34 54 | OUTO | 14 | OUT4
ECRST | 76 | 36 56 | OUT2 | 16 | OUT6
INP 47 | 7 69 | IN4 29 | IN8
/ALM 67 | 27 70 | IN5 30 | IN9
BKIR 68 | 28 71| IN6 | 31| IN10

Terminal block No. 20

+24V !©
@@@@@@@@@@??@@@@@@@@

—

40 @) @2 @349 @5 a0 @7 @8 @9 60 6962 63 646560 6768 69
@@@@@@@@?ﬁ??@@@@@@@@

—

OO@E®EE®®@®1)(2G031905000 819
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3-5 Servo Relay Units and Cable Specifications

Servo Drive-Servo Relay Unit Cable Specifications

W Servo Drive Cable (XW22Z-[ 1J-B25)
This Cable connects the Servo Drive to a Servo Relay Unit (XW2B-20J6-1B/-3B, XW2B-40J6-2B).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW22-100J-B25 im Approx. 0.1 kg
8.1 dia.
XW2Z-200J-B25 2m Approx. 0.2 kg

Connection Configuration and Dimensions

‘ L |
Servo Relay Unit Servo Drive
XW2B-20J6-1B <
XW2B-40J6-2B & i \ o R88D-GT[]
XW2B-20J6-3B
Wiring
Servo Relay Unit Servo Drive
Wire/mark color | No. e o, No.
Blue/Red (1) 1 : 7
Blue/Black (1) 2 . : 38
Pink/Red (1) 3 : ; 5
Pink/Black (1) 4 : X X 6
Green/Red (1) 5 1 ; 3
Green/Black (1) 6 - X X : 4
Orange/Red (1) 7 : L
- 8 ] L X X ; 30
Orange/Black (1)| 9 E E L 10
Gray/Red (1) 10 * L 23
Gray/Black (1) 11 : X X 24
Blue/Red (2) 12 : 39
Blue/Black (2) 13 t " 29
- 14 '
Pink/Red (2) 15 : 27
Pink/Black (2) 16 L T 31
Green/Red (2) 17 : : 11
Green/Black (2) 18 - L 37
Orange/Red (2) | 19 0 T 36
Not specified 20 f—e--mmme e ~—| Shell

Servo Relay Unit Connector
Connector socket: XG4M-2030
Strain relief: XG4T-2004
Cable
AWG28 x 10P UL2464
Servo Drive Connector
Connector plug: 10150-3000PE (Sumitomo 3M)
Connector case: 10350-52A0-008 (Sumitomo 3M)
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3-5 Servo Relay Units and Cable Specifications

W Servo Drive Cable (XW22Z-[ 1J-B26)

This Cable connects the Servo Drive to a Servo Relay Unit (XW2B-80J7-12A). Use this Cable only
with the FQM1-MMP22 Motion Control Module.

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW22-100J-B26 1m Approx. 0.1 kg
9.1 dia.
XW22-200J-B26 2m Approx. 0.2 kg

Connection Configuration and Dimensions

| L |
Servo Relay Unit ‘ Servo Drive
<
XWZB-80J7-12A<:| Q Jid \ N |:> R88D-GTL]
Wiring
Servo Relay Unit Servo Drive
Wire/mark color No. fmm e e e e oy No.
1
Blue/Red (1) 1 T . 7
Blue/Black (1) | 2 : X X : 38
Pink/Red (1) 3 i T 5
Pink/Black (1) | 4 : X X : 6
Green/Red (1) 5 : L 3
Green/Black (1) 6 ; X X ' 4
B

Orange/Red (1) 7 T *

Orange/Black (1) 8 L X X E 30
Gray/Red (1) 9 i X X 23
Gray/Black (1) 10 T * 24
Blue/Red (2) 1 . . 39
Blue/Black (2) 12 T T 29

- 13 ! :

- 14 i i
Pink/Red (2) 15 : : 31
Pink/Black (2) 16 L T "

1
Green/Red (2) 17 ; : 37
- 18 ' N e
Orange/Red (2) | 19 L T 13
Orange/Black (2) 20 : X X : 20
Gray/Red (2) 21 : L 21
Gray/Black (2) 22 - X X : 22
Blue/Red (3) 23 " : 49
Blue/Black (3) | 24 i X X 48
Pink/Red (3) 25 : : 27
— 26 ! P 34
_ 27 ! 10

_ 28 | |

- 29 : i

Not specified 30 f——d--mmmmmeoaoo- +—— Shell

Servo Relay Unit Connector
Connector socket: XG4M-3030
Strain relief: XG4T-3004
Cable
AWG28 x 13P UL2464
Servo Drive Connector
Connector plug: 10150-3000PE (Sumitomo 3M)
Connector case: 10350-52A0-008 (Sumitomo 3M)
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B Servo Drive Cable (XW22-[ 1J-B27)

This Cable connects the Servo Drive to a Servo Relay Unit (XW2B-80J7-12A). Use this Cable only
with the FQM1-MMA22 Motion Control Module.

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW22-100J-B27 1m Approx. 0.1 kg
9.1 dia.
XW22-200J-B27 2m Approx. 0.2 kg

Connection Configuration and Dimensions

| L |
Servo Relay Unit ‘ Servo Drive
o <
XW2B-80J7-12A X 4 \ o R88D-GTL!
Wiring
Servo Relay Unit Servo Drive
Wire/mark color | No. e ey No.
Blue/Red (1) 1 : . 7
Blue/Black (1) 2 : X X i 38
Pink/Red (1) 3 - - 14
Pink/Black (1) 4 X X : 15
_ 5 ! E
— 6 H |
_ 7 1 i
1
- 8 E E
Green/Red (1) 9 T T 23
Green/Black (1) | 10 : X X : 24
Orange/Red (1) 11 : \ 35
Orange/Black (1)| 12 E ; 29
Gray/Red (1) 13 ' : 16
Gray/Black (1) 14 0 X X 5 17
Blue/Red (2) 15 : : 31
Blue/Black (2) 16 : . 11
Pink/Red (2) 17 : : 37
- 18 ' ' ¢+ 36
Green/Red (2) 19 - ; 13
Green/Black (2)| 20 : X X : 20
Orange/Red (2) | 21 ] X N4 1 21
Orange/Black (2)| 22 ! : 22
Gray/Red (2) 23 : X N 49
Gray/Black (2) 24 L : 48
Blue/Red (3) 25 - . 27
- 26 E ! 34
_ 27 E E — 10
- 28 1 1
1
Z 29 E !
Not specified 30 |—4--------- - +—— Shell

Servo Relay Unit Connector
Connector socket: XG4M-3030
Strain relief: XG4T-3004
Cable
AWG28 x 13P UL2464
Servo Drive Connector
Connector plug: 10150-3000PE (Sumitomo 3M)
Connector case: 10350-52A0-008 (Sumitomo 3M)
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B Servo Drive Cable (XW22Z-[1J-B31)
This Cable connects the Servo Drive to a Servo Relay Unit (XW2B-20J6-8A, XW2B-40J6-9A).

Cable Models
Model Length (L) QOuter diameter of sheath Weight
XW22-100J-B31 1m Approx. 0.1 kg
8.1 dia.
XW22-200J-B31 2m Approx. 0.2 kg

Connection Configuration and Dimensions

| L

Servo Relay Unit ‘ Servo Drive
Nas 20,088 <:| S[BEﬁ ) :(\ ° N [> R88D-GT[]
XW2B-40J6-9A o Yo}
Wiring
Servo Relay Unit Servo Drive
Wire/mark color | No. fmmmm e e m e m i m o — o , No.
Blue/Red (1) 1 ; 7
Blue/Black (1) 2 : 38
Pink/Red (1) 3 ; ! 5
Pink/Black (1) 4 X X 6
Green/Red (1) 5 : 3
Green/Black (1) 6 : A X : 4
Orange/Red (1) 7 !
X X
— 8 ; 1 30
- 9 i 410
Gray/Red (1) | 10 23
Gray/Black (1) 11 : X X : 24
Blue/Red (2) 12 39
Blue/Black (2) 13 X . 29
Orange/Black (1) | 14 — i E
Pink/Red (2) 15 . . 27
Pink/Black (2) 16 L : 31
Green/Red (2) 17 : : 11
Green/Black (2) 18 ; : 37
Orange/Red (2) 19 : : 36
Not specified 20 |——s------mmeeea- ~+——| Shell
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Servo Relay Unit Connector
Connector socket: XG4M-2030
Strain relief: XG4T-2004
Cable
AWG28 x 10P UL2464
Servo Drive Connector
Connector plug: 10150-3000PE (Sumitomo 3M)

Connector case: 10350-52A0-008 (Sumitomo 3M)



3-5 Servo Relay Units and Cable Specifications

Position Control Unit-Servo Relay Unit Cable Specifications

B Position Control Unit Cable (XW2Z-[ 1J-A3)

This Cable connects a Programmable Controller (CQM1-CPU43-V1) to a Servo Relay Unit (XW2B-

20J6-3B).

Cable Models

Model Length (L) QOuter diameter of sheath Weight
XW2Z-050J-A3 50 cm Approx. 0.1 kg
7.5 dia.
XW2Z-100J-A3 im Approx. 0.1 kg
Connection Configuration and Dimensions
39

L 6

cam1 1 Servo Relay Unit
CQM1-CPU43-V1 <] % I il @ & $ XW2B-20J6-3B
3 t=15
Wiring
CQM1 Servo Relay Unit

No. | No.

15 1

12 2

\ c ( : 3

13 4

: 5

14 XX 6

1 : 7

3 XX 8

i 9

4 XX 10

5 11

6 : ; 12

HOOD COover b — 13
Cable: AWG28 x 4P + AWG28 x 4C 14

15

16
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3-5 Servo Relay Units and Cable Specifications

B Position Control Unit Cable (XW2Z-[ 1J-A6)
This Cable connects a Position Control Unit (CS1W-NC113) to a Servo Relay Unit (XW2B-20J6-
1B).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A6 50 cm Approx. 0.1 kg
8.0 dia.
XW2Z-100J-A6 1m Approx. 0.1 kg

Connection Configuration and Dimensions

47 L .6

Servo Relay Unit
3 |:> XW2B-20J6-1B

Position Control Unit

CSTW-NC113 <:|

Wiring
Position Control Unit Servo Relay Unit
NO. | No.
Al 1
A2 2
3
A8 XX 2
5
A6 >O< 6
: 7
A10 XX 8
9
A16 10
Al4 : ><>< : 11
A24 12
A12 : 13
14
A21 15
16
A23 j 17
ie
A22 : 19
20
A19 21
22
A20 j 23
b PR 24
Crimp terminal —/ 25
Cable: AWG28 x 4P + AWG28 x 10C 26
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3-5 Servo Relay Units and Cable Specifications

B Position Control Unit Cable (XW2Z-[ 1J-A7)
This Cable connects a Position Control Unit (C1W-NC213 or CS1W-NC413) to a Servo Relay Unit

(XW2B-40J6-2B).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A7 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A7 1im Approx. 0.2 kg

Connection Configuration and Dimensions

47

Position Control Unit

CS1W-NC213
CS1W-NC413

Wiring
Position Control Unit Servo Relay Unit

No. No.
A1/B1 1
A2/B2 2
XX :

A8 4
XX 2

A6 6
XX :

A10 l 8

9

A16 10
Al14 ><>< 11
A24/B24 12
A19 13
A21 14
A12 15
A23 16
A22 17
A20/B20 18
XX o
B8 20
XX =
B6 22
XX -
B10 24
l 25
B16 26
B14 ><>< 27
B23 28
B22 29
B21 30
B19 31
B12 32
33
Crimp terminal Cable: AWG28 x 6P + AWG28 x 16C 34

|
Servo Relay Unit
:Ej@ﬂ Q |:> XW2B-40J6-2B
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B Position Control Unit Cable (XW2Z-[1J-A10)
This Cable connects a Position Control Unit (CS1W-NC133) to a Servo Relay Unit (XW2B-20J6-
1B).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW22-050J-A10 50 cm Approx. 0.1 kg
10.0 dia.
XW22-100J-A10 1m Approx. 0.2 kg

Connection Configuration and Dimensions

47 L .6

Servo Relay Unit
© |:> XW2B-20J6-1B

Position Control Unit

CS1W-NC133 <::|

Wiring
Position Control Unit Servo Relay Unit
'X%’ AWG20, black No.
v XX AWG20, red

A1 ———————— 1

A2 ‘ 2

A7 3

A8 XX 4

A5 : 5

j 7

A10 I : ><>< 8

9
A16 10

Al4 : ><>< : 11

A24 12
A12 : 13
i 14
A21 15
16
A23 17
18
A22 19
20

A19 21
22
A20 23
© e e emeem e e e eae e e e en e em e e e e e e — 24
Crimp terminal —/ 25
Cable: AWG28 x 4P + AWG28 x 10C 26
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B Position Control Unit Cable (XW2Z-[ 1J-A11)

This Cable connects a Position Control Unit (CS1W-NC233/433) to a Servo Relay Unit (XW2B-
40J6-2B).

Cable Models

Model Length (L) QOuter diameter of sheath Weight
XW2Z-050J-A11 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A11 im Approx. 0.2 kg

Connection Configuration and Dimensions

‘ 47 L 6

Servo Relay Unit
|
. ® XW2B-40J6-2B
[ ] \

Position Control Unit

CS1W-NC233 .
CS1W-NC433 @©

Wiring
Position Control Unit Servo Relay Unit
A';/‘ES AWGZ20, black No.
A4/B4 AWG20, red

A1/B1 1
A2/B2 2
A7 3
A8 XX 2
A5 5

7

A10 l >O< 8

9

A16 10
A14 >O< 1
A24/B24 12
A19 13
A21 14
A12 15
A23 16
A22 17
A20/B20 18
B7 19
B8 >O< 20
B5 21
B6 ><>< 22
23

B10 l >O< 24
25

B16 26
B14 >O< 27
B23 28
B22 29
B21 30
B19 31
B12 32
33

Crimp terminal Cable: AWG28 x 6P + AWG28 x 16C 34
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B Position Control Unit Cable (XW2Z-[1J-A14)
This Cable connects a Position Control Unit (CJ1W-NC113) to a Servo Relay Unit (XW2B-20J6-
1B).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW22-050J-A14 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A14 1m Approx. 0.2 kg

Connection Configuration and Dimensions

Servo Relay Unit

Iu Q |$ XW2B-20J6-1B

Position Control Unit

CJ1W-NC113 <:|

Wiring
Position Control Unit Servo Relay Unit
NO. No.
A1 1
A2 2
3
; 5
A6 ><>< 6
: 7
A9 I XX 8
9
A4 10
A12 ><>< 11
A20 12
A1 13
14
A17 15
16
A19 17
18
A18 19
20
A15 21
i i 22
A16 : : 23
Y — 24
Crimp terminal —/ 25
Cable: AWG28 x 4P + AWG28 x 10C 26
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B Position Control Unit Cable (XW2Z-[ 1J-A15)

This Cable connects a Position Control Unit (CJ1W-NC213/NC413) to a Servo Relay Unit (XW2B-

40J6-2B).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW22-050J-A15 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A15 1m Approx. 0.2 kg

Connection Configuration and Dimensions

Position Control Unit

CJ1W-NC213
CJ1W-NC413

Wiring
Position Control Unit Servo Relay Unit

No. No.
A1/B1 1
A2/ B2 2
XX i

A8 4
XX 2

A6 6
XX :

A9 1 8

9

Ald 10
A12 XX 11
A20/ B20 12
A15 13
A17 14
IXE 15
A19 16
A18 17
A16/B16 18
XX o

BS 20
XX a

B6 22
XX -

B9 1 24

25
B4 26
B12 XX 27
B19 28
B18 29
B17 30
B15 31
B11 32
33
Cable: AWG28 x 8P + AWG28 x 16C 34

Crimp terminal

Servo Relay Unit

© |$ XW2B-40J6-2B
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B Position Control Unit Cable (XW2Z-[ 1J-A18)
This Cable connects a Position Control Unit (CJ1W-NC133) to a Servo Relay Unit (XW2B-20J6-

1B).
Cable Models
Model Length (L) Outer diameter of sheath Weight
XW22-050J-A18 50 cm Approx. 0.1 kg
10.0 dia.
XW22-100J-A18 1m Approx. 0.2 kg

Connection Configuration and Dimensions

Servo Relay Unit

Iu Q |§ XW2B-20J6-1B

Position Control Unit

CJ1W-NC133 <:|

Wiring
Position Control Unit Servo Relay Unit
'X‘;' AWG20, black No.
v XOXAWG20, red
A1 : 1
A2 2
A7 3
AB XX 4
A5 5
A6 ><>< 6
XX :
A9 I 8
9
A14 10
A12 XX 11
A20 12
A1l 13
14
A17 15
16
A19 17
18
A18 19
20
A15 21
22
A16 23
24
Crimp terminal 25
Cable: AWG28 x 4P + AWG28 x 10C 26
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B Position Control Unit Cable (XW2Z-[ 1J-A19)

This Cable connects a Position Control Unit (CJ1W-NC233/NC433) to a Servo Relay Unit (XW2B-

40J6-2B).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW22-050J-A19 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A19 1m Approx. 0.2 kg

Connection Configuration and Dimensions

Position Control Unit

CJ1W-NC233
CJ1W-NC433

Wiring
Position Control Unit Servo Relay Unit
Agl/oés AWG20, black No.
IV XX AWG20, red

A1/B1 1
A2/ B2 2
A7 X 3
A8 4
A5 5
XX !

A9 1 8

9

Al4 10
A12 XX 11
A20/ B20 12
A15 13
A17 14
A1l 15
A19 16
A18 17
A16/B16 18
B7 19
B8 XX 20
B5 21
B6 XX 22
XX =

B9 1 24
25
B14 26
B12 XX 27
B19 28
B18 29
B17 30
B15 31
B11 32
33
Cable: AWG28 x 8P + AWG28 x 16C 34

Crimp terminal

Servo Relay Unit

© |$ XW2B-40J6-2B
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B Position Control Unit Cable (XW2Z-[ 1J-A33)

This Cable connects a Programmable Controller (CJ1M-CPU21/CPU22/CPU23) to a Servo Relay
Unit (XW2B-20J6-8A or XW2B-40J6-9A).

Cable Models
Model Length (L) Outer diameter of sheath Weight
XW22-050J-A33 50 cm Approx. 0.1 kg
10.0 dia.
XW22-100J-A33 1m Approx. 0.2 kg

Connection Configuration and Dimensions

CJ1M
CJ1M-CPU21
CJ1IM-CPU22 <:| |
CJ1M-CPU23
Wiring
CJ1M Servo Relay Unit
No. No.
37 1
39 2
|
40 3
32 ><>< 4
5
31 ><>< 6
7
% XX g
5 11
17 12
6 13
14
23 15
24 16
17
34 ><>< 18
19
33 ><>< 20
21
36 ><>< 22
9 23
11 24
18 25
12 26
27
29 28
30 29
2 30
8
13
14
19
20
25
26

Crimp terminal
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B Position Control Unit Cable (XW2Z- 1J-A28)

This Cable connects the general-purpose 1/O connector of a Flexible Motion Control Module

(FQM1-MMP22/-MMA22) to a Servo Relay Unit (XW2B-80J7-12A).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A28 50 cm Approx. 0.1 kg
XW22-100J-A28 1m 10.0 dia. Approx. 0.2 kg
XW2Z-200J-A28 2m Approx. 0.3 kg

Connection Configuration and Dimensions

O
FQM1 Servo Relay Unit
17 L 17
Wiring
FQM1 Servo Relay Unit
No. | No.
1 ‘ 1
2 2
3 3
4 4
S 5
6 6
7 7
8 8
9 9
10 10
11 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25
26 — 33
34

Crimp terminal Cable: AWG28 x 24C
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B Position Control Unit Cable (XW2Z-[ 1J-A30)

This Cable connects the special I/0O connector of a Flexible Motion Control Module (FQM1-MMP22)

to a Servo Relay Unit (XW2B-80J7-12A).

Cable Models

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A30 50 cm Approx. 0.1 kg
XW22-100J-A30 1m 10.0 dia. Approx. 0.2 kg
XW2Z-200J-A30 2m Approx. 0.3 kg

Connection Configuration and Dimensions

FQMA1
FQM1-MMP22 <:| 2 |k - ——] 908
O >
17 L 17
Wiring
FQMH1 Servo Relay Unit
No. No.
3 SO 1
5 2
9 3
i XX 2
15 : : : 5
17 6
19 7
21 XX 8
23 9
13 10
25 11
27 XX w
29 13
31 XX ”
33 15
35 XX 6
4 21
6 XX o
10 23
12 ><>< 24
16 25
18 ) C ( 26
20 27
22 : C : 28
24 29
14 30
26 31
28 XX 2
30 33
32 XX ”
34 35
36 ><>< 36
40
Crimp terminal Cable: AWG28 x 14P + AWG28 x 4C
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3-5 Servo Relay Units and Cable Specifications

B Position Control Unit Cable (XW2Z-[ 1J-A31)

This Cable connects the special I/O connector of a Flexible Motion Control Module (FQM1-MMA22)
to a Servo Relay Unit (XW2B-80J7-12A).

Cable Models
Model Length (L) Outer diameter of sheath Weight
XW22Z-050J-A31 50 cm Approx. 0.1 kg
XW22Z-100J-A31 1m 10.0 dia. Approx. 0.2 kg
XW2Z-200J-A31 2m Approx. 0.3 kg

Connection Configuration and Dimensions

FQM1

FQM1-MMA22 <:| s

§{

VZ1-Lr08

17

Servo Relay Unit

0 |$ XW2B-80J7-12A

Wiring
FQM1 Servo Relay Unit
No. (0 No.
3 1
5 ><>< 2
9 3
11 ><>< 4
15 5
17 ><>< 6
19 7
21 ><>< 8
23 9
25 11
27 ><>< 12
37 15
39 ><>< 16
33 17
35 ><>< 18
4 21
6 ><>< 22
10 23
12 ><>< 24
16 25
18 ><>< 26
20 27
22 ><>< 28
24 29
38 35
40 ><>< 36
34 37
"""""""""""""""" 40

Crimp terminal

Cable: AWG28 x 18P
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3-6 Parameter Unit Specifications

3-6 Parameter Unit Specifications

H R88A-PR02G Hand-held Parameter Unit

The Parameter Unit is required to operate the Servo Drive from a distance away from the Servo
Drive, or to operate and monitor the Servo Drive from a control panel. The cable connected to the
Parameter Unit is 1.5 m long.

B General Specifications

Item Specifications

Ambient operating

- 0 to 55°C, 90% RH max. (with no condensation)
temperature and humidity

Ambient storage

- —20 to 80°C, 90% RH max. (with no condensation)
temperature and humidity

Operating and storage

No corrosive gases
atmosphere

Vibration resistance 5.9 m/s2 max.

B Performance Specifications

Item Specifications
Type Hand-held
Cable length 1.5m
Connectors Mini DIN 8-pin MD connector
Display 7-segment LED
Dimensions 62 (W) x 114 (H) x 15 (D) mm
Weight Approx. 0.1 kg (including cable)
@ | Standard RS-232
o
'§ Communications method | Asynchronous (ASYNC)
E§ Baud rate 9,600 bps
Q
o | Start bits 1 bit
c
2 | Data 8 bits
]
g Parity None
IS
E | Stop bits 1 bit
(@]
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3-7 External Regeneration Resistor Specifications

3-7 External Regeneration Resistor
Specifications

External Regeneration Resistor Specifications

B R88A-RR08050S

. Regeneration L .
Model Resistance Nomlqal absorption for 120°C Heat rafj_latlon Thermal g\_mtc_h output
capacity . condition specifications
temperature rise
Operating temperature:
R8SA- Aluminum 150°C+5%,
RRO8050S 50 Q 80 W 20 W 250 x 250, NC contact,
Thickness: 3.0 Rated output:
30 VDC, 50 mA max.
B R88A-RR080100S
. Regeneration L .
Model Resistance Nomln_al absorption for 120°C Hleat raq!atlon Thermal TQ'\.N'tC.h output
capacity . condition specifications
temperature rise
Operating temperature:
R88A- Aluminum 150°C 5%,
RR080100S 100 Q 80 W 20w 250 x 250, NC contact,
Thickness: 3.0 Rated output:
30 VDC, 50 mA max.
B R88A-RR22047S
. Regeneration L .
Model Resistance Nomln_al absorption for 120°C Al ra_dllatlon L] gyvﬂqh output
capacity - condition specifications
temperature rise
Operating tempera-
RBSA- Aluminum ture: 170°C £7%,
RR22047S 47 Q 220 W 70 W 350 x 350, NC contact,
Thickness: 3.0 Rated output:
250 VAC, 0.2 A max.
B R88A-RR50020S
. Regeneration L .
Model Resistance Nom|r!a| absorption for 120°C AEEL rac_:i!atlon UEmE .S\.N'tc.h
capacity . condition output specifications
temperature rise
Operating tempera-
Aluminum ture: 200°C +7°C,
R88A- ’ NC contact
RR50020S 200 500 W 180W 600 600, Rated output:

Thickness: 3.0

250 VAC, 0.2 A max.
24 VDC, 0.2 A max.
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3-8 Reactor Specifications

3-8 Reactor Specifications

Connect a Reactor to the Servo Drive as a harmonic current control measure. Select a model
matching the Servo Drive to be used.

B Specifications

Reactor
Servo Drive
Model Al Inductance Weight ALl
current type
R88D-GTA5L : Approx. Single-
R88D.GTOTH 3G3AX-DL2002 16 A 21.4 mH 0.6 kg hase
R88D-GTO1L X Approx. Single-
R88D.GTO2H 3G3AX-DL2004 32A 10.7 mH 10 kg hese
R88D-GTO2L Approx. Single-
R88D.G T4t 3G3AX-DL2007 6.1 A 6.75 mH 1 kg hese
R88D-GT04L Adorox Sinale-
R88D-GTO8H 3G3AX-DL2015 9.3A 3.51 mH fg o hgse
R88D-GT10H 0 K9 P
R88D-GT15H 3G3AX-DL2022 13.8 A 2.51 mH Approx. Single-
2.1 kg phase
R88D-GTO8H Approx Three-
R88D-GT10H 3G3AX-AL2025 100 A 2.8 mH ng o vl
R88D-GT15H ©g P
R88D-GT20H Approx. Three-
R88D.G T30 3G3AX-AL2055 20.0 A 0.88 mH 40 kg ohase
R88D-GT50H 3G3AX-AL2110 34.0 A 0.35 mH Approx. Three-
5.0 kg phase
R88D-GT75H 3G3AX-AL2220 67.0 A 0.18 mH Approx. Three-
10.0 kg phase
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4-1 Installation Conditions

4-1 Installation Conditions

Servo Drives

B Space around Drives

* Install Servo Drives according to the dimensions shown in the following illustration to ensure
proper heat dispersion and convection inside the panel. If the Servo Drives are installed side by
side, install a fan for air circulation to prevent uneven temperatures from developing inside the

panel.
c
O) [ g 100 mm min. Air g
= | Fan | | Fan |
()]
(]
E Servo Servo Servo Side
3 Drive Drive Drive panel
()
@ Tw
W W
| ‘ | ‘ | i Air
40 mm min. W =10 mm min. 1100 mm min- e
Ii

B Mounting Direction

* Mount the Servo Drives in a direction (perpendicular) so that the model number can be seen
properly.

B Operating Environment

* The environment in which Servo Drives are operated must meet the following conditions. Servo
Drives may malfunction if operated under any other conditions.
Ambient operating temperature: 0 to 55°C (Take into account temperature rises in the individual
Servo Drives themselves.)
Ambient operating humidity: 90% RH max. (with no condensation)
Atmosphere: No corrosive gases.
Altitude: 1,000 m max.

B Ambient Temperature Control

* Servo Drives should be operated in environments in which there is minimal temperature rise to
maintain a high level of reliability.

* Temperature rise in any Unit installed in a closed space, such as a control box, will cause the
Servo Drive’s ambient temperature to rise. Use a fan or air conditioner to prevent the Servo Drive's
ambient temperature from exceeding 55°C.

* Servo Drive surface temperatures may rise to as much as 30°C above the ambient temperature.
Use heat-resistant materials for wiring, and keep its distance from any devices or wiring that are
sensitive to heat.

* The service life of a Servo Drive is largely determined by the temperature around the internal
electrolytic capacitors. The service life of an electrolytic capacitor is affected by a drop in
electrostatic capacity and an increase in internal resistance, which can result in overvoltage
alarms, malfunctioning due to noise, and damage to individual elements.

4-1



4-1 Installation Conditions

* If a Servo Drive is always operated at the ambient temperature of 55°C and with 100% of the rated
torque and rated rotation speed, its service life is expected to be approximately 28,000 hours
(excluding the axial-flow fan). A drop of 10°C in the ambient temperature will double the expected
service life.

B Keeping Foreign Objects Out of Units
* Place a cover over the Units or take other preventative measures to prevent foreign objects, such
as drill filings, from getting into the Units during installation. Be sure to remove the cover after
installation is complete. If the cover is left on during operation, Servo Drive’s heat dissipation is
blocked, which may result in malfunction.
» Take measures during installation and operation to prevent foreign objects such as metal particles,
oil, machining oil, dust, or water from getting inside of Servo Drives.

4-2
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4-1 Installation Conditions

Servomotors

B Operating Environment

* The environment in which the Servomotor is operated must meet the following conditions.
Operating the Servomotor outside of the following ranges may result in malfunction of the

Servomotor.

Ambient operating temperature: 0 to 40°C (See note.)
Ambient operating humidity: 85% RH max. (with no condensation)

Atmosphere: No corrosive gases.

Note The ambient temperature is the temperature at a point 5 cm from the Servomotor.

B Impact and Load

* The Servomotor is resistant to impacts of up
to 98 m/s2. Do not apply heavy impacts or
loads during transport, installation, or
removal.

e When transporting, hold the Servomotor
body itself, and do not hold the encoder,
cable, or connector areas. Doing so may
damage the Servomotor.

* Always use a pulley remover to remove
pulleys, couplings, or other objects from the
shaft.

* Secure cables so that there is no impact or
load placed on the cable connector areas.

B Connecting to Mechanical Systems

4-3

* The axial loads for Servomotors are
specified in Characteristics on page 3-33.

If an axial load greater than that specified is
applied to a Servomotor, it will reduce the
service life of the motor bearings and may
break the motor shaft.

* When connecting to a load, use couplings
that can sufficiently absorb mechanical
eccentricity and declination.

* For spur gears, an extremely large radial
load may be applied depending on the gear
precision. Use spur gears with a high degree
of precision (for example, JIS class 2: normal
line pitch error of 6 um max. for a pitch circle
diameter of 50 mm).

* If the gear precision is not adequate, allow
backlash to ensure that no radial load is
placed on the motor shaft.

* Bevel gears will cause a load to be applied in
the thrust direction depending on the
structural precision, the gear precision, and
temperature changes. Provide appropriate
backlash or take other measures to ensure
that a thrust load larger than the specified
level is not applied.

* Do not put rubber packing on the flange
surface. If the flange is mounted with rubber

ﬁw

B

TV

Servomotor shaft
center line

Ball screw center line

Do not offset center lines.

Backlash

+

<l

Structure in which
the distance between
shafts adjustable.

TV

<
Make
movable.

Bevel gear

S
e

packing, the motor flange may crack under the tightening force.




4-1 Installation Conditions

* When connecting to a V-belt or timing belt, consult the manufacturer for belt selection and tension.

* A radial load twice the belt tension will be placed on the motor shaft. Do not allow a radial load
exceeding specifications to be placed on the motor shaft. If an excessive radial load is applied, the
motor shaft and bearings may be damaged.

* Set up a movable pulley between the motor shaft and the load shaft so that the belt tension can
be adjusted.

Q 9 Pulley

Tension adjustment
(Make adjustable.)

O -

N

Tension

B Water and Drip Resistance

* The protective structure for the Servomotors is as follows:
IP65 (except for through-shaft parts and cable outlets)

B Countermeasures against Oil

When using the Servo Motor in an environment in which the shaft through-hole is exposed to oil
spray, use a Servomotor with an oil seal. The operating conditions for a Servomotor with an oil seal
are as follows:

+ Keep the oil level below the lip of the oil seal.
+ Set up good lubricating conditions so that any oil spray falls on the oil seal.

+ If the Servomotor is used with the shaft pointing upwards, be careful to not allow oil to accumulate
at the lip of the oil seal.

B Radiator Plate Installation Conditions

+* When the Servomotor is installed in a small space, the Servomotor temperature may rise unless
sufficient surface area is provided to allow heat dissipation from the Servomotor mounting surface.
Take measures such as inserting a radiator plate between the Servomotor mounting surface and
the flange. If radiator plates are not inserted, the motor may be damaged by increased
temperatures. For radiator plate specifications, refer to 3-2 Servomotor Specifications.

+ Servomotor heating will depend on the material of the mounting surface and on the installation
environment. Be sure to check the Servomotor temperature under actual operating conditions.

+ The Servomotor temperature may rise sharply if the Servomotor is installed in an environment
such as near a heat source. Take the following countermeasures as required by the installation
environment.

+ Reduce the load ratio.
+ Modify the Servomotor's heat dissipation conditions.
+ Forcibly cool the Servomotor by installing a cooling fan.

Radiator plate

e d,am)
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4-1 Installation Conditions

H QOil Seal

The Servomotor oil seal dimensions are given below. The expected service life of an oil seal is
approximately 5,000 hours. The actual life depends on the application conditions and environment.
Oil seal installation and replacement are treated as repair work. For inquiries, consult your OMRON

representative.

Motor model Shaft diameter (mm) Outer diameter (mm) Width (mm)
R88M-G050300] 8.9 17 4
R88M-G10030[ 8.9 17 4
R88M-G20030[ 14 28 4
R88M-G40030[] 14 28 4
R88M-G750300] 19.8 30 4

R88M-GP100300] 8.9 22 4
R88M-GP20030L[] 14 28 4
R88M-GP40030L] 14 28 4
R88M-G1K030[] 20 35 7
R88M-G1K530[] 20 35 7
R88M-G2K030L] 20 35 7
R88M-G3K030[] 24 38 7
R88M-G4K030[] 24 38 7
R88M-G5K030[] 24 38 7
R88M-G1K020[] 24 38 7
R88M-G1K520L] 24 38 7
R88M-G2K020[] 24 38 7
R88M-G3K020[] 24 38 7
R88M-G4K020[] 30 45 7
R88M-G5K020[] 40 58 7
R88M-G7K515(] 45 62 9
R88M-G90010[ ] 24 38 7
R88M-G2K010[] 40 58 7
R88M-G3K010[] 40 58 7
R88M-G4K510L] 45 62 9
R88M-G6K010[] 45 62 9

When using the Servomotor in an environment where the Servomotor shaft will be exposed to oil,
select a Servomotor with an oil seal.

Precautions
+ Keep the oil level below the oil seal.

+If there is no oil at all on the oil seal, the oil seal, which is made of rubber, will be glazed. Use the
Servomotor in an environment with a suitable amount of oil.

+ Install the Servomotor so that oil does not accumulate around the oil seal.
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4-1 Installation Conditions

B Other Precautions
* Take measures to protect the shaft from corrosion.

The shafts are coated with anti-corrosion oil when shipped, but anti-corrosion oil or grease should

also be applied when connecting the shaft to a load.

ANRWYNININE

Do not apply commercial power directly to the Servomotor.
Doing so may result in fire.

Doing so may result in electric shock or injury.

Do not dismantle or repair the product.
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4-1 Installation Conditions

Decelerators

B Installing Decelerators

Installing an R88G-HPGL [ 1L ] (Backlash = 3’ Max.)

Use the following procedure to install the Decelerator on the Servomotor.

1. Turn the input joint and align the head of the bolt that secures the shaft with the

rubber cap.

2. Apply sealant to the installation surface on the Servomotor (recommended sealant:

Loctite 515).

3. Gently insert the Servomotor into the Decelerator.

As shown in the figures on the next page, stand the Decelerator upright and slide the Servomotor
shaft into the input shaft joint while making sure it does not fall over. If the Decelerator cannot be
stood upright, tighten each bolt evenly little by little to ensure that the Servomotor is not inserted at

a tilt.

4. Bolt together the Servomotor and the Decelerator flanges.

Bolt Tightening Torque for Aluminum

Allen head bolt size

M4

M5 M6 M8 M10 M12
Tightening torque (N-m) 3.2 6.3 10.7 26.1 51.5 89.9
5. Tighten the input joint bolt.
Bolt Tightening Torque for Duralumin
Allen head bolt size M4 M5 M6 M8 M10 M12
Tightening torque (N-m) 2.0 4.5 15.3 37.2 73.5 128

Note Always use the torque given in the table above. The Servomotor may slip or other problems

may occur if the specified torque level is not satisfied.

The R88G-HPG11L] uses two set screws for the connecting section.

Allen head bolt size

M3

Tightening torque (N-m)

0.69

6. Mount the supplied rubber cap to complete the installation procedure.
(For the R88G-HPG11L], mount two screws with gaskets.)
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iy

Installing the Decelerator

41_!74

=

System Design

When installing the R88G-HPGLILIL], first make sure that the mounting surface is flat and that there
are no burrs on the tap sections, and then bolt on the mounting flanges.

Mounting Flange Bolt Tightening Torque for Aluminum

R88G-HPG 11 14 20 32 50 65
Number of bolts 4 4 4 4 4 4
Bolt size M3 M5 M8 M10 M12 M16
Mounting PCD (mm) 46 70 105 135 190 260
Tightening torque (N-m) 1.4 6.3 26.1 515 103 255
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4-1 Installation Conditions

Installing an R88G-VRSFLI ] (Backlash = 15’ Max.)
Use the following procedure to install the Decelerator to the Servomotor.

1. Turn the input joint and align the head of the bolt that secures the shaft with the
rubber cap.
Make sure the set bolts are loose.

2. Gently insert the Servomotor into the Decelerator.
As shown in the figures below, stand the Decelerator upright and slide the Servomotor shaft into the

input shaft joint while making sure it does not fall over. If the Decelerator cannot be stood upright,
tighten each bolt evenly little by little to ensure that the Servomotor is not inserted at a tilt.

3. Bolt together the Servomotor and the Decelerator flanges.

Bolt Tightening Torque
Allen head bolt size M4 M5 M6
Tightening torque (N-m) 3.0 5.8 9.8

4. Tighten the input joint bolt.

Bolt Tightening Torque for Duralumin

Allen head bolt size M3 M4 M5

Tightening torque (N-m) 1.5 4.5 71

Note Always use the torque given in the table above. Sliding or other problems may occur if the
specified torque level is not satisfied.

5. Mount the supplied rubber cap to complete the installation procedure.

off

]
I
G}H“Q I
~— P
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Installing the Decelerator
When installing the R88G-VRSFLILI], first make sure that the mounting surface is flat and that
there are no burrs on the tap sections, and then bolt on the mounting flanges.

Mounting Flange Bolt Tightening Torque for Aluminum

R88G-VRSF B frame C frame D frame
Number of bolts 4 4 4
Bolt size M5 M6 M8
Mounting PCD (mm) 60 90 115
Tightening torque (N-m) 5.8 9.8 19.6

B Using Another Company's Decelerator (Reference Information)

If the system configuration requires another company's decelerator to be used in combination with
an OMNUC G-Series Servomotor, select the decelerator so that the load on the motor shaft (i.e.,
both the radial and thrust loads) is within the allowable range.
(Refer to Characteristics on page 3-33 for details on the allowable loads for the motors.)

Also, select the decelerator so that the allowable input rotation speed and allowable input torque of

the decelerator are not exceeded.
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4-2 Wiring

Connecting Cables

This section shows the types of connecting cables used in an OMNUC G-Series servo system. A
wide selection of cables are available when configuring a servo system with an OMRON SYSMAC
Motion Control Unit or Position Unit, which makes wiring easy.

B System Configuration

Controller

Motion Control Unit n Motion Control Unit Cable }—

For 1 axis

CN1 -
(Control 1/0 Connector) |

CS1W-MC221/421(-V1)

Position Control Unit E Servo Relay Unit Cable |

Servo Drive

Position Control Unit R88D-GT[]

with a pulse-string output
CJ1W-NC113/213/413
CJ1W-NC133/233/433
CS1W-NC113/213/413
CS1W-NC133/233/433

Position Control Servo Drive
Unit Cable Cable

D=~

CN2

Servo Relay Unit

(Encoder Connector)
[
;] Encoder Cable

C200HW-NC113/213/413
CPU Units with Pulse-string
Outputs
CQM1-CPU43-V1 &l Power Cable
o 9
Power Cable Encoder Cable
Connector Terminal Block and Cable (Robot Cables) (Robot Cables)
Other Controllers B }_
CPU Units with Pulse-string Cable for Connector
Outputs Terminal Block
CP1H-X40D[ -] Connector |[f
CP1H-XA40D[]-[] E@ Terminal *1 Use a robot cable when the cable must be flexible.
CP1H-Y20DT-D Block

CP1L-IDTLI-D

CJIM-CPU21/22/23 n General-purpose Control Cable and Control ’_

Flexible Motion Controllers N N
FQ1M-MMA22 ~ =
FQ1M-MMP22 -

Servomotor

R88M-GL]
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Selecting Connecting Cables

B Encoder Cables (Standard Cables)

Select an Encoder Cable matching the Servomotor to be used.

Servomotor type Encoder Cable Comments
50 to 750 W m R88A-CRGALIICIC
3,000-r/min Servomotors 50 to 750 W R88A-CRGBLILILIC
The [0 digits in the model
1105 kW R88A-CRGCLILILIN number indicate the cable

3,000-r/min Flat Servomotors

100to 400 W IR

R88A-CRGALILIIC

100 to 400 W

R88A-CRGBLILILIC

2,000-r/min Servomotors
(1,500-r/min Servomotors)

110 7.5 kW

R88A-CRGCLILILIN

1,000-r/min Servomotors

900 W to 6 kW

R88A-CRGCULLIN

length (3m,5m, 10m, 15m,
20 m, 30 m, 40 m, or 50 m).
Example model number for a
3-m cable:
R88A-CRGA003C

4-12
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B Power Cables (Standard Cables)
Select a Power Cable matching the Servomotor to be used.

Servomotor type Power Ca_bles for Servomotors | Power Cabl_es for Servomotors
Without Brakes With Brakes
R88A-CAGALIICIS
5010750 W | R88A-CAGALITIS e ol sonnectorn)
(For Brake Connector)
8,000-r/min Servomotors 110 1.5kW | R88A-CAGBLILIIS R88A-CAGBLIILB
2 kW R88A-CAGCLIIIS R88A-CAGCLIIB
n 3to 5 kW R88A-CAGDIIICIS R88A-CAGDLI 1B
R88A-CAGALIICIS
. 3,000-r/min Flat Servomotors | 100 to 400 W | R88A-CAGALIIIS ggg : oA fgg’g;‘or)
o)) (For Brake Connector)
3 1to 1.5 kW R88A-CAGBLIIIS R88A-CAGBLII1B
o 2 kW R88A-CAGCLIIIS R88A-CAGCLIIB
QE, 2,000-r/min Servomotors 3 to 5kW R88A-CAGDLIIIS R88A-CAGDLIIB
15 (1,500-r/min Servomotors) R88A-CAGEL LIS
@ 7SkW | R8BA-CAGELITTS (For Power Gonnector)
(For Brake Connector)
900 W R88A-CAGBLILIIS R88A-CAGBLILILIB
210 4.5 kW R88A-CAGDLILILIS R88A-CAGDLILILIB
1,000-r/min Servomotors R88A-CAGELILILIS
6 kW R88A-CAGELI IS (F':;; N %"Z\eégé’g‘megc’r)
(For Brake Connector)

or 50 m).

Example model number for a 3-m cable: R88A-CAGA003S

Note 1. The [ digits in the model number indicate the cable length (3 m, 5 m, 10 m, 15 m, 20 m, 30 m, 40 m,

Note 2. For 50 to 750 W (3,000-r/min) Servomotors, Flat Servomotors, and 6-kW and higher Servomotors, there
are separate connectors for power and brakes. Therefore, when a Servomotor with a brake is used, it will
require both a Power Cable for a Servomotor without a brake and a Brake Cable.

B Encoder Cables (Robot Cables)

Use a robot cable when the encoder cable must be flexible.

Servomotor type Encoder Cable Comments
50t0 750 W [JEER)) | R88A-CRGALIICICR
3,000-t/min Servomotors | 50 to 750 W R88A-CRGBLILIICR | 15 1y digits in the model
1to 5 kW R88A-CRGCITTINR number indicate the cable

length.

(3m,5m,10m, 15m, 20 m,
30 m, 40 m, or 50 m).

Example model number for a 3-
m cable: R88A-CRGAO03CR

R88A-CRGALILILICR

100to 400 W A
100 to 400 W

1to 5 kW

3,000-r/min
Flat Servomotors

R88A-CRGBLIILICR

R88A-CRGCULILINR
R88A-CRGCULILINR

2,000-r/min Servomotors

900 W to 4.5 kW

1,000-r/min Servomotors
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B Power Cables (Robot Cables)

Use a robot cable when the power cable must be flexible.

Power Cables for Servomo-

Power Cables for Servomotors

SRRETEE R tors without Brakes with Brakes
R88A-CAGALILILISR
i (For Power Connector)
50 to 750 W R88A-CAGALILILISR R88A-CAGA LI BR
(For Brake Connector)
3,000-r/min Servomotors
1to 1.5 kW R88A-CAGBLIIISR R88A-CAGBLIIIBR
2 kW R88A-CAGCLILILISR R88A-CAGCLILILIBR
3to 5 kW R88A-CAGDLILILISR R88A-CAGDLILILIBR
R88A-CAGALILILISR
3,000-r/min (For Power Connector)
Flat Servomotors 10010 400 W R88A-CAGALLILISR R88A-CAGALILIIBR
(For Brake Connector)
1to 1.5 kW R88A-CAGBLILILISR R88A-CAGBLILILIBR
2,000-r/min Servomotors 2 kW R88A-CAGCLILILISR R88A-CAGCLILILIBR
3to 5 kW R88A-CAGDLICIISR R88A-CAGDLIIIBR
900 W R88A-CAGBLIIISR R88A-CAGBLILILIBR
1,000-r/min Servomotors
210 4.5 kW R88A-CAGDLILILISR R88A-CAGDLILILIBR

Note 1.The [ digits in the model number indicate the cable length (3 m, 5 m, 10 m, 15 m, 20 m, 30 m, 40 m,
or 50 m). Example model number for a 3-m cable: R88A-CAGAO03SR

Note 2. For 50 to 750 W (3,000-r/min) Servomotors and Flat Servomotors, there are separate connectors for
power and brakes. Therefore, when a Servomotor with a brake is used, it will require both a Power Cable
for a Servomotor without a brake and a Brake Cable.

B Computer Monitor Cable

A Computer Monitor Cable and the Computer Monitor Software for Servo Drives
(CX-Drive) are required to set Servo Drive parameters and perform monitoring with a personal

computer.

Name/specifications

Model

Remarks

Computer Monitor Cable

2m

R88A-CCG002P2

Only a 2-meter cable is avail-
able.

4-14

System Design



4-2 Wiring

B RS-485 Communications Cable

Multiple Servo Drives can be connected by connecting one Servo Drive to a computer or a host
controller using RS-232 communications and by connecting the other Servo Drives together with
RS-485 communications.

Name/specifications Model Remarks

The OO digits in the model
number indicate the cable

length.

RS-485 Communications Cable R88A-CCGLILILIP4

RS-485 Communications Ca-
bles come in two lengths: 0.5 m
and 1 m.

B Servo Relay Units and Cables
Select the Servo Relay Unit and Cable according to the model of the Position Control Unit to be

c used.
=
3 Position Control Unit Position Control Unit Cable Servo Relay Unit Servo Drive Cable
(@] CQM1-CPU43-V1 Xw2Z-[J-A3 XW2B-20J6-3B
£ CSTW-NC113
(] Xw2z-[J-A6 XW2B-20J6-1B
I C200HW-NC113
iy CSTW-NC213
CS1W-NC413
Xwaz-[0J-A7 XW2B-40J6-2B
C200HW-NC213
C200HW-NC413
CS1W-NC133 XwW2z-[1J-A10 XW2B-20J6-1B
XW2z-[11J-B25
CS1W-NC233
Xw2z-[J-At1 XW2B-40J6-2B
CS1W-NC433
CJ1W-NC113 XW2z-[1J-A14 XW2B-20J6-1B
CJ1W-NC213
XW2z-[J-A15 XW2B-40J6-2B
CJ1W-NC413
CJ1W-NC133 XW2z-[1J-A18 XW2B-20J6-1B
CJ1W-NC233
XwW2z-[1J-A19 XW2B-40J6-2B
CJ1W-NC433
CJ1M-CPU21
XW2B-20J6-8A
CJ1M-CPU22 XW2Z-100J-A33 XW2B-40J6-9A XwW2z-[1J-B31
CJ1M-CPU23
FQM1-MMP22 s A XW2Z-[IIJ-B26
XW2Z1J-AZ8 XW2B-80J7-12A
FQM1-MMA22 XW2Z- I 1J-A31 Xwaz-[1J-B27

Note 1. The cable length is indicated in the boxes of the model number (LICIC). Position Control Unit cables come
in two lengths: 0.5 m and 1 m (example for 0.5-m cable: XW2Z-050J-A3). Servo Drive Cables also come
in two lengths: 1 m and 2 m (example for 1-m cable: XW2Z-100J-B25).

Note 2. Two Servo Drive Cables are required if 2-axis control is performed using one Position Control Unit.
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B Motion Control Unit Cable

There are special cables for 1-axis and 2-axis Motion Control Unit operation. Select the appropriate
cable for the number of axes to be connected.

Motion Control Unit

Remarks

CS1W-MC221/421(-V1)

The L] digits in the model number
indicate the cable length.
Motion Control Unit Cables come in

Cable
For1 | ResA-CPGIITIIMA
axls
For2 | nesA-cPGIIT I M2
axes

four lengths: 1Tm,2m, 3m, and 5 m.
Example model number for 2-m
1-axis cable: R88A-CPG002M1

B General-purpose Control Cable and Control /0 Connector

These cables and connector are used when connecting to Controllers for which no specific cable is
available, and the cable for the Servo Drive’s control I/O connector (CN1) is prepared by the user.

Name

Model

Remarks

General-purpose
Control Cable

R88A-CPGLILILIS

A cable for the control I/O connector (CN1)

The LI digits in the model number indicate the
cable length (either 1 m or 2 m).

Example model number for 1-m cable:
R88A-CPG001S

Control 1/0 Connector

R88A-CNU11C

This is the connector for connecting to the Control
I/O Connector (CN1). (This item is a connector
only.)

B Connector-Terminal Blocks and Cables

These are for connecting to Controllers for which no specific cable is available, and are used to
convert the Servo Drive's control I/0O Connector (CN1) signals to a terminal block.

Connector Terminal Cable Remarks
Block
XW2B-50G4 I:;EEnD tdh|g|ts in the model number indicate the
XW2B-50G5 XW2z-00000J-B24 gin. _
XW2D-50G6 There are two cable lengths: 1 m and 2 m. Exam-
ple model number for 2-m cable: XW2Z-200J-B24

4-16
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Peripheral Device Connection Examples

B R88D-GTAS5L/-GTO1L/-GT02L/-GTO4L
R88D-GT01H/-GT02H/-GT04H/-GT08H/-GT10H/-GT15H

R T Single-phase 100 to 115 VAC, 50/60 Hz: R88D-GTLICIL

............. NFB

Single-phase 200 to 240 VAC, 50/60 Hz: R88D-GTLIIH

1 2 L Main-circuit contactor (*1)
Noise filter
E NF *q L
(*1) Main-circuit power supply
L s 4 OFF ON 1MC  2MC ~
1MC
(Ground to [
100 Q or less.) L] /J
——— —— Surge killer (*
X iMC 2MC
Servo error display

Regeneration
resistor

User
control

OMNUC G-Series

AC Servo Drive

OMNUC G-Series
AC Servomotor

device

4-17

Control Cable

A Power Cable
X8 T ¢3) | ]
O L1C
T B
7 e CNB__| 24 VDC
U ©
vV (© L
CNA M>
W © -
o L1
O L3 D @
@ < (Ground to
CN2 — 100 Q or less.) |
Encoder Cable K@
*1. Recommended products are listed in 4-3
Wiring Conforming to EMC Directives.
36 ALMCOM Also, to ensure safety (i.e., to ensure that the
CN1 power supply can be shut OFF) for contactor
24 VDC welding, we recommend using two magnetic
BKIR 11 @ contactors (MC).
*2. Recommended relay: MY Relay (24 V), by
CN1 BKIRCOM 10 OMRON. For example, the MY2 Relay's
rated inductive load is 2 A at 24 VDC and
applicable to all G-Series Servomotors
with brakes.
*3. The brake is not affected by the polarity of
the power supply.
*4. Connect B2-B3 for the models with a
built-in regeneration resistor (GTO4L,
GTO08H, GT10H, and GT15H).If the amount
of regeneration is large,disconnect B2-B3
and connect an External Regeneration
Resistor to B1-B2.
*5. The models GTA5L to GTO2L and GTO1H to

GTO4H do not have a built-in regeneration
resistor. If the amount of regeneration is large,
an External Regeneration Resistor must be
connected to B1-B2.



4-2 Wiring

H R88D-GTO8H/-GT10H/-GT15H

RS T

E
4 5 6

(Ground to
100 Q or less.)

Regeneration

resistor

24VDC —

User
control

NFB

Noise filter

(1)

Three-phase 200 to 240 VAC, 50/60 Hz

Main-circuit contactor (*1)

Main-circuit power supply

OFF

ON 1MC 2MC
‘ /4\_‘1\ @
— — = Surge killer (*
X iMC 2MC X
/FD
N
Servo error display

OMNUC G-Series
AC Servo Drive

Reactor

OMNUC G-Series
AC Servomotor

device

Control Cable

CNA _Power Cable
XB (*3)
O L1C
T B
0 L2C CNB I
24VDC
Uu @
vV © Ll
)
CNA W @ _
o L
D @
oL |\ 7T i ||
o L3 @ > (Ground to
— 100 Qorless.)
CNB CN2 B
Encoder Cable ;(@
*1. Recommended products are listed in 4-3
Wiring Conforming to EMC Directives.
CN1 Also, to ensure safety (i.e., to ensure that
the power supply can be shut OFF) for
contactor welding, we recommend using
36 ALMCOM 24VDC  two magnetic contactors (MC).
c *2. Recommended relay: MY Relay (24 V), by
N1 OMRON. For example, the MY2 Relay's
BKIR 11 rated inductive load is 2 A at 24 VDC and
applicable to all G-Series Servomotors with
CN1 brakes.
BKIRCOM 10 *3. The brake is not affected by the polarity of
the power supply.
*4. Connect B2-B3 for the models with a built-in
regeneration resistor (GTO8H to GT15H). If
the amount of regeneration is large,

disconnect B2-B3 and connect an External
Regeneration Resistor to B1-B2.

4-18
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4-2 Wiring

H R88D-GT20H/-GT30H/-GT50H

RS T

E
4 5 6

Noise filter
(1)

Three-phase 200 to 230 VAC 50/60 Hz

NFB

Main-circuit contactor (*1)

Main-circuit power supply

(Ground to
100 Q or less.)

OFF ON iMC 2MC
ﬁ‘\ @
L] E
Surge killer (*
X 1MC 2MC X
PL
Servo error display

OMNUC G-Series
AC Servo Drive

OMNUC G-Series
AC Servomotor

Power Cable
TB1 XB T (*3)
o L1C % ;CB)
O L2C TB1 T I
U ©
4 \VDC

Reactor

(Ground to
100 Q or less.)

Encoder Cable

1

Regeneration
resistor

CN1

24VDC ——

CN1
BKIR 11

User
control
device

CNA1

BKIRCOM 10

Control Cable

4-19

1.

36 ALMCOM *2.

*3.

*4.

Recommended products are listed in 4-3
Wiring Conforming to EMC Directives.
Also, to ensure safety (i.e., to ensure that
the power supply can be shut OFF) for
contactor welding, we recommend using
two magnetic contactors (MC).

Recommended relay: MY Relay (24 V),
by OMRON. For example, the MY2
Relay's rated inductive load is 2 A at 24
VDC and applicable to all G-Series
Servomotors with brakes.

The brake is not affected by the polarity
of the power supply.

Connect B2-B3 for the models with a
built-in regeneration resistor (GT20H to
GT50H). If the amount of regeneration
is large, disconnect B2-B3 and connect
an External Regeneration Resistor to
B1-B2.



4-2 Wiring

H R88D-GT75H

RS T

E
4 5 6

Noise filter

*

Three-phase 200 to 230 VAC 50/60 Hz

NFB

1)

Main-circuit power supply
OFF ON 1MC 2MC

Main-circuit contactor (*1)

(10)

(Ground to
100 Q or less.)

N

=S

Surge killer (*1)

iMC 2MC X
()
Servo error display
OMNUC G-Series OMNUC G-Series
AC Servo Drive AC Servomotor
Power Cable
™ T -
XB (*3)
Q0 L1C % ><B>
TB1 T 1
P L2C 24VDC
uUu ©
vV © L
M)
W © _
D ©
Reactor| | [—7—1 [ ~ L N
@ 7 L (Ground to
CN2 — 100 Qorless.)
Regeneration .- Encoder Cable >QE>
resistor L
A
TB2 *1. Recommended products are listed in 4-3
FN(+) © > Wiring Conforming to EMC Directives.
FAN Stop Also, to ensure safety (i.e., to ensure that
the power supply can be shut OFF) for
FN(-) O——» : .
contactor welding, we recommend using
two magnetic contactors (MC).
36 ALMCOM *2. Recommended relay: MY Relay (24 V), by
X CN1 oayDc  OMRON. For example, the MY2 Relay's
BKIR 11 rated inductive load is 2 A at 24 VDC and
applicable to all G-Series Servomotors with
User CN1 brakes.
control BKIRCOM 10 *3. The brake is not affected by the polarity of
device the power supply.
*4. The model GT75H does not have a built-in
regeneration resistor. If the amount of
Control Cable regeneration is large, an External

Regeneration Resistor must be connected to
B1-B2.
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4-2 Wiring

Main Circuit and Servomotor Connections

When wiring the main circuit, use proper wire sizes, grounding systems, and anti-noise measures.

B R88D-GTAS5L/-GTO1L/-GT02L/-GTO4L
R88D-GT01H/-GT02H/-GT04H/-GT08H/-GT10H/-GT15H

Main Circuit Connector Specifications (CNA)

Sym- _
bol Name Description
L1 R88D-GTLIL (50 W to 400 W): Single-phase 100 to 115 VAC (85 to 127 V),
50/60 Hz
L2 | Main circuits power | R88D-GTIH (50 W to 1.5 kW):  Single-phase 200 to 240 VAC (170 to 264 V),
supply input 50/60 Hz
L3 R88D-GTLIH (750 W to 1.5 kW):  Three-phase 200 to 240 VAC (170 to 264 V),
50/60 Hz
L1C | Control circuit power | R88D-GTLIL: Single-phase 100 to 115 VAC (85 to 127 V), 50/60 Hz
L2C supply input R88D-GTLIH: Single-phase 200 to 240 VAC (170 to 264 V), 50/60 Hz

Servomotor Connector Specifications (CNB)

Sym- L
bol Name Description
B1 50 W to 400 W: These terminals normally do not need to be connected. If there is
—— External high regenerative energy, connect an External Regeneration Resis-
B2 Regeneration tor between B1 and B2.
Resistor connection | 750 W to 1.5 kW:Normally B2 and B3 are connected. If there is high regenerative en-
B3 terminals ergy, remove the short-circuit bar between B2 and B3 and connect
an External Regeneration Resistor between B1 and B2.
u Red
\Y; White
Servomotor These are the output terminals to the Servomotor.
W | connection terminals | Blue | Be sure to wire them correctly.
Green/
® Yellow
©) Frame ground This is the ground terminal. Ground to a 100 Q or less.

4-21



4-2 Wiring

H R88D-GT20H/-GT30H/-GT50H

Main Circuit Terminal Block Specifications

Symbol Name Function
L1
Lo | Maincircuitpower | gaan G (2 to 5 KW): Three-phase 200 to 230 VAC (170 to 253 V), 50/60Hz
supply input
L3
L1C ircui
Control cirouit power | paan a1 H: Single-phase 200 to 230 VAC (170 to 253 V), 50/60 Hz
L2C supply input
B1 External - .
Regeneration 2 to 5 kW: Normally B2 and B3 are connected. If there is high regenerative energy,
B2 9 . remove the short-circuit bar between B2 and B3 and connect an Exter-
Resistor connection . .
: nal Regeneration Resistor between B1 and B2.
B3 terminals
u Red
\' White
Servomotor These are the output terminals to the Servomotor.
W connection terminals | BlU€ | Be sure to wire them correctly.
Green/
® Yellow
@) Frame ground This is the ground terminal. Ground to 100 Q or less.
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H R88D-GT75H

Main Circuit Terminal Block Specifications (TB1)

Symbol Name Function
L1
Lo Main circuit power R88D-GT75H (6 to 7.5 kW): Three-phase 200 to 230 VAC (170 to 253 V),
supply input 50/60Hz
L3
B E{):eé:zlration 6 kW, 7.5 KW: A regeneration resistor is not built in.
g. . Connect an External Regeneration Resistor between B1 and B2,
B2 Resistor connection .
) if necessary.
n terminals
u Red
\ White
Servomotor These are the output terminals to the Servomotor.
[ W connection terminals Blue | Be sure to wire them correctly.
g’ @ Green/
i Yellow
2 @) Frame ground This is the ground terminal. Ground to 100 Q or less.
(]
]
2
() Main Circuit Terminal Block Specifications (TB2)
Symbol Name Function
NC --- Do not connect.
L1C Control circuit power .
. R88D-GT75H: Single-phase 200 to 230 VAC (170 to 253 V), 50/60Hz
L2C supply input
@) Frame ground This is the ground terminal. Ground to 100 Q or less.
NC
EX1
EX2 Do not connect.
EX3
NC
FN(+) . . — .
Fan Stop Output Outputs a warning signal when the fan inside the Servo Drive stops.
FN(-) (30 VDC, 50 mA max).
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B Terminal Block Wire Sizes

100-VAC Input: R88D-GTLILIL

Model (R88D-)
GTA5L | GTO1L | GTO2L | GTO4L
Item Unit
Power supply capacity kVA 0.4 0.4 0.5 0.9
Main circuit power | Rated current A 1.4 2.2 3.7 6.6
supply input
(LtandL3,or | wire size AWG18 AWG16
L1, L2, and L3)
Control circuit Rated current A 0.09 0.09 0.09 0.09
power supply input
(L1C and L2C) Wire size AWG18
Servomotor Rated current A 1.2 1.7 25 4.6
connection
terminals (U, V, W, | wire size AWG18
and GR) 2
Wire size AWG14
Frame ground .
(GR) Screw size M4
Torque N-m 1.2
200-VAC Input: R88D-GTLILIH
Model (R88D-)
GTO1H | GTO2H | GT04H | GTO8H | GT10H
Item Unit
Power supply capacity kVA 0.5 0.5 0.9 1.3 1.8
Rated current A 1.3 2.0 37 |[50337"75/417"
Main circuit power —
supply input Wire size AWG18 AWG16
(L1 and L3, or . Screw size _— _— - - -— -—
L1, L2, and L3) !
Torque N-m
Rated current A 0.05 0.05 0.05 0.05 0.07
Control circuit Wire size AWG18
power supply input _
(L1C and L2C) Screw size
Torque N-m
Rated current A 1.2 1.6 2.6 4.0 5.8
Servomotor —
connection Wire size AWG18 AWG16
terminals (U, V, W, [gcrew size
and GR) 2
Torque N-m
Wire size AWG14
Frame ground (GR) |Screw size M4
Torque N-m 1.2
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Model (R88D-)
GT15H | GT20H | GT30H | GT50H | GT75H

Item Unit
Power supply capacity kVA 2.3 3.3 4.5 7.5 11

Rated current A |11.0807"| 102 | 152 | 237 | 350
Main circuit power —
supply input Wire size AWG14 AWG12 | AWG10 | AWGS8
(L1 and L3, or « | Screw size M5
L1, L2, and L3)

Torque N-m 2.0

Rated current A 0.07 0.1 0.12 0.12 0.14
Control circuit Wire size AWG18
power supply input
(L1C and L2C) Screw size M5

Torque N-m 2.0

Rated current A 9.4 13.4 18.6 33.0 47.0
Servomotor ——
connection Wire size AWG14 AWG12 | AWG8 | AWG6
terminals*(U, V, W, Screw size M5
and GR) 2

Torque N-m 2.0

Wire size AWG14 AWG12 AWGS8
Frame ground .
(GR) Screw size M4 M5

Torque N-m 1.2 2.0

*1. The left value is for single-phase input power, and the right value is for three-phase input power.

*2. Use the same wire sizes for B1 and B2.
*3. Connect an OMRON Servomotor Power Cable to the Servomotor connection terminals.

B Wire Sizes and Allowable Current (Reference)

The following table shows the allowable current when there are three power supply wires.
Use a current below these specified values.

600-V Heat-resistant Vinyl Wire (HIV)

Nominal . . Allowable current (A) for ambient temperature
Configura- | Conductive
. cross-sec- . . ;
AWG size tional tion (wires/ resistance
lona a2rea mm2) (Q/km) 30°C 40°C 50°C
(mm*=)
20 0.5 19/0.18 39.5 6.6 5.6 4.5
0.75 30/0.18 26.0 8.8 7.0 5.5
18 0.9 37/0.18 24.4 9.0 7.7 6.0
16 1.25 50/0.18 15.6 12.0 11.0 8.5
14 2.0 7/0.6 9.53 23 20 16
12 3.5 7/0.8 5.41 33 29 24
10 5.5 7/1.0 3.47 43 38 31
8 8.0 71.2 2.41 55 49 40
6 14.0 71.6 1.35 79 70 57
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B Terminal Block Wiring Procedure

Connector-type Terminal Blocks are used for Servo Drives of 1.5 kW or less (R88D-GTAS5L to
GT15H). The procedure for wiring these Terminal Blocks is explained below.

O O (Lf\ane
OO (B
O O |Lieg /a0
O O e \\go?

[s| C
3] [
[)

To=o >w=

Connector-type
Terminal Block

(Example: R88D-GTO1H)

1. Remove the Terminal Block from the Servo Drive before wiring.
The Servo Drive will be damaged if the wiring is done with the Terminal Block in place.

2. Strip off 8 to 9 mm of the covering from the end of each wire.
Refer to Terminal Block Wire Sizes on page 4-24 for applicable wire sizes.

L 8t9mm_

3. Open the wire insertion slots in the Terminal Block
There are two ways to open the wire insertion slots, as follows:
* Pry the slot open using the lever that comes with the Servo Drive (as in Fig. A).

¢ Insert a flat-blade screwdriver (end width: 3.0 to 3.5 mm) into the opening for the screwdriver, and
press down firmly to open the slot (as in Fig. B).

System Design

Fig. A

4. With the slot held open, insert the end of the wire.
After inserting the wire, let the slot close by releasing the pressure from the lever or the screwdriver.
5. Mount the Terminal Block to the Servo Drive.

After all of the terminals have been wired, return the Terminal Block to its original position on the
Servo Drive.
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4-3

Wiring Conforming to EMC Directives

Conformance to the EMC Directives (EN 55011 Class A Group 1 (EMI) and EN 61000-6-2 (EMS))
can be ensured by wiring under the conditions described below. These conditions are for
conformance of OMNUC G-Series products to the EMC Directives.

EMC-related performance of these products, however, depends on the configuration, wiring, and
other conditions of the equipment in which the products are installed. The EMC conformance of the
system as a whole must be confirmed by the customer.

The following are the requirements for EMC Directive conformance.

* The Servo Drive must be installed in a metal case (control panel). (The Servomotor does not,
however, have to be covered with a metal plate.)

* Noise filters and surge absorbers must be installed on power supply lines.

* Shielded cables must be used for all I/O signal lines and encoder lines. (Use tin-plated, mild steel
wires for the shielding.)

* All cables, 1/0 wiring, and power lines connected to the Servo Drive must have clamp filters
installed.

* The shields of all cables must be directly connected to a ground plate.

Wiring Method

R88D-GTA5L/-GT01L/-GT02L/-GT04L/-GTO1H/-GT02H/-GT04H/-GT08H/-GT10H/
-GT15H/-GT20H/-GT30H/-GT50H

Single-phase:

100 VAC :
Three-phase: 200 VAC @i FC sV FC E f@

L1 | CNA U=
f NF v > L2 ong |V .
: L > L3 WH —
: > L1C :
: ® »{L2C FC j@
e CN2 :’: —
: FC —
i @\ CN1 ’
, A

100 VAC

Single-phase:
TB Controller
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*1. For models with a single-phase power supply input (R88D-GTA5L/-GTO1L/-GTO2L/-GT04L/-
GTO1H/-GTO2H/-GT04H/-GT0O8H), the main circuit power supply input terminals are L1 and L3.
* Ground the motor's frame to the machine ground when the motor is on a movable shaft.
* Use a ground plate for the frame ground for each Unit, as shown in the above diagrams, and
ground to a single point.
« Use ground lines with a minimum thickness of 3.5 mm?, and arrange the wiring so that the ground
lines are as short as possible.



4-3 Wiring Conforming to EMC Directives

* No-fuse breakers, surge absorbers, and noise filters should be positioned near the input terminal
block (ground plate), and I/O lines should be separated and wired at the shortest distance.

Three-phase:
200 VAC

Single-phase:[
100 VAC '

System Design

R88D-GT75H
l L1 SV FC ®
, NF » 12 | CNA U 5 //
! — CNB ]
; > L3 v L
—» L1C w L !
| SG ® » L2C ;
| FC 5
: e 1
; CN1 :
; ® ./ ;
: N CN2 —
5 ® X :
| @ |
a R 1]
- TB Controller ! SM
Unit Details
Symbol Name Manufacturer Model Remarks
Okaya Electric RAV781BWZ-4 Single-phase 100 VAC
SG Surge absorber .
Industries Co., Ltd. | RAV781BXZ-4 Three-phase 200 VAC
i e Single-phase
SPU-EKS5-ER-6 100/200 VAC (5 A)
3SUP-HQ10-ER-6 Three-phase 200 VAC
I Okaya Electric (10 A)
NF Noise filter Industries Co., Ltd
"= | 3SUP-HU30-ER-6 Three-phase 200 VAC
(30 A)
Three-phase 200 VAC
3SUP-HL50-ER-6B (50 A)
S\ Servo Drive OMRON Corp. *1
SM Servomotor OMRON Corp. m-n *1
FC Clamp core TDK ZACT305-1330 ---
TB Controller --- --- Switch box

*1. A specified combination of Servo Drive and Servomotor must be used.
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Cable Details
Symbol | Supplies from | Connects to Cable name Length | Remarks | Shielded | Ferrite
Three-
@ AC power supply | Noise filter | Power supply line 2m phase No No
200 VAC
@ Noise filter Servo Drive | Power supply line 2m —-- No Yes
©) Servo Drive Servomotor | Power cable 20m --- Yes Yes
@ Servo Drive Servomotor | Encoder cable 20 m No Yes
® Switch box Servo Drive | I/O cable 2m No Yes
® Frame ground Noise filter | Frame ground line | 1.5 m No No
©) Frame ground Noise filter | Frame ground line | 1.5 m No No
AC power supply | Switch box | Power supply line 1.5m No No
B Noise Filters for Power Supply Input
Use the following noise filters for the Servo Drive power supply
Noise Filter
Servo Drive .
model Model Rated | by es | Maximum leakage |y o cturer
current current (60 Hz)
R88D-GTAS5L
R88D-GTO1L SUP-EK5-ER-6 5A Single | 1.0 mA (at 250 VAC)
R88D-GTO2L
R88D-GTO4L 3SUP-HQ10-ER-6 10 A Three | 3.5 mA (at 500 VAC)
R88D-GTO1H
R88D-GTO2H | SUP-EK5-ER-6 5A Single | 1.0 mA (at 250 VAC)
R88D-GT04H Okaya Electric
Industries Co.,
R88D-GTO8H 3SUP-HQ10-ER-6 10A Three | 3.5mA (at 500 VAC) Ltd.
R88D-GT10H
R88D-GT15H | 3SUP-HU30-ER-6 30A Three | 3.5 mA (at 500 VAC)
R88D-GT20H
R88D-GT30H
R88D-GT50H | 3SUP-HL50-ER-6B 50 A Three | 8.0 mA (at 500 VAC)
R88D-GT75H
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4-3 Wiring Conforming to EMC Directives

¢ If no-fuse breakers are installed at the top and the power supply line is wired from the lower
use metal tubes for wiring or make sure that there is adequate distance between the input |

duct,
ines

and the internal wiring. If input and output lines are wired together, noise resistance will decrease.

* Wire the noise filter as shown at the left in the following illustration. The noise filter must be
installed as close as possible to the entrance of the control box.

O Correct: Separate input and output X Wrong: Noise not filtered effectively
ACi Al ACi
C input ] NF 7 C output C input : ] NF 21—
2 5 —2 5
3 E 6 —3 E 6
Ground Ground ;
AC output |

* Use twisted-pair cables for the power supply cables, or bind the cables.

Correct: Properly twisted Correct: Cables are bound.
Servo Drive Servo Drive

oL3

A A A—OL1
X e U U U bio

Binding

» Separate power supply cables and signal cables when wiring.

H Control Panel Structure

Openings in the control panel, such as holes for cables, operating panel mounting holes,
and gaps around the door, may allow electromagnetic waves into the panel. To prevent this,
observe the recommendations described below when designing or selecting a control panel.

Case Structure

* Use a metal control panel with welded joints at the top, bottom, and sides so that the surfaces will

be electrically conductive.

e If assembly is required, strip the paint off the joint areas (or mask them during painting), to make

them electrically conductive.

* The panel may warp and gaps may appear when screws are tightened. Be sure that no gaps

appear when tightening screws.
* Do not leave any conductive part unconnected.
* Ground all Units within the case to the case itself.
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Door Structure

* Use a metal door.

* Use a water-draining structure where the door and case fit together, and leave no gaps. (Refer to
the diagrams on the next page.)

* Use a conductive gasket between the door and the case. (Refer to the diagrams on the next page.)

» Strip the paint off the sections of the door and case that will be in contact with the conductive
gasket (or mask them during painting), so that they will be electrically conductive.

* The panel may warp and gaps may appear when screws are tightened. Be sure that no gaps
appear when tightening screws.

Case
A Door
B
7 >
\ Door
- Oil-resistant gasket ~ Conductive gasket
Control panel Cross-sectional view of A-B

Oil-resistant gasket

Conductive gasket

Door (interior view)
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Selecting Connection Components

This section explains the criteria for selecting the connection components required to improve noise
resistance. Understand each component's characteristics, such as its capacity, performance, and
applicable conditions when selecting the components. For more details, contact the manufacturers
directly.

B No-fuse Breakers (NFB)

When selecting a no-fuse breaker, consider the maximum input current and the inrush current.

Maximum Input Current:

* The Servo Drive's maximum momentary output is approximately three times the rated output, and
can be output for up to three seconds. Therefore, select no-fuse breakers with an operating time
of at least five seconds at 300% of the rated current. General-purpose and low-speed no-fuse
breakers are generally suitable.

* Select a no-fuse-breaker with a rated current greater than the total effective load current of all the
Servomotors. The rated current of the power supply input for each Servomotor is provided in Main
Circuit and Servomotor Connections on page 4-21.

* Add the current consumption of other controllers, and any other components, when selecting the
NFB.

Inrush Current:

* The following table lists the Servo Drive inrush currents.

* With low-speed no-fuse breakers, an inrush current 10 times the rated current can flow for
0.02 second.

* When multiple Servo Drives are turned ON simultaneously, select a no-fuse-breaker with a 20-ms
allowable current that is greater than the total inrush current, shown in the following table.

Inrush current (Ao-p)
Servo Drive model
Main circuit power supply | Control circuit power supply
R88D-GTAS5L 7 14
R88D-GTO1L 7 14
R88D-GT02L 7 14
R88D-GT04L 30 14
R88D-GTO1H 14 28
R88D-GT02H 14 28
R88D-GT04H 14 28
R88D-GTO8H 60 28
R88D-GT10H 29 28
R88D-GT15H 29 28
R88D-GT20H 29 14
R88D-GT30H 22 14
R88D-GT50H 22 14
R88D-GT75H 88 66
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B Leakage Breakers

* Select leakage breakers designed for protection against grounding faults.

* Because switching takes place inside the Servo Drives, high-frequency current leaks from the
switching elements of the Servo Drive, the armature of the motor, and the cables. High-frequency
breakers with surge withstand capability do not detect high-frequency current, preventing the
breaker from operating with high-frequency leakage current. When using a general-purpose
leakage breaker, use three times the sum of the leakage current given in the following table as a
reference value.

* When selecting leakage breakers, remember to add the leakage current from devices other than
the Servomotor, such as machines using a switching power supply, noise filters, inverters, and so
on. To prevent malfunction due to inrush current, we recommend using a leakage breaker of ten
times the total of all current values.

* The leakage breaker is activated at 50% of the rated current. Allow leeway when selecting a
leakage breaker.

* For details on leakage breakers, refer to the manufacturer’s catalog.

* The following table shows the Servomotor leakage current for each Servo Drive model.

Leakage current (mA)
Servo Drive Reﬂzt;gf; r;’:rw]llf'ltshod Clam_ping R
model Input power capacitor (Measurement filter ON at H10K13283)
Motor cable length: Motor cable length: Per meter of motor cable
3m 3m

R88D-GTA5L Single-phase 100 V | 0.42 mA 0.33mA 0.003 mA
R88D-GTO1L Single-phase 100 V | 0.45 mA 0.35 mA 0.002 mA
R88D-GT02L Single-phase 100 V | 0.46 mA 0.35 mA 0.002 mA
R88D-GT04L Single-phase 100 V | 0.48 mA 0.35 mA 0.002 mA
R88D-GTO1H Single-phase 200 V | 0.92 mA 1.04 mA 0.016 mA
R88D-GT02H Single-phase 200 V | 0.94 mA 1.06 mA 0.013 mA
R88D-GT04H Single-phase 200 V | 1.15 mA 1.13 mA 0.013 mA
R88D-GTO8H Single-phase 200 V | 1.27 mA 1.09 mA 0.014 mA
R88D-GT10H Single-phase 200 V | 1.27 mA 1.19 mA 0.015 mA
R88D-GT15H Single-phase 200 V | 1.51 mA 1.20 mA 0.015mA
R88D-GTO8H Three-phase 200 V | 1.62 mA 0.98 mA 0.009 mA
R88D-GT10H Three-phase 200V | 1.77 mA 1.03 mA 0.008 mA
R88D-GT15H Three-phase 200V | 2.18 mA 1.04 mA 0.003 mA
R88D-GT20H Three-phase 200 V | 2.88 mA 1.08 mA 0.008 mA
R88D-GT30H Three-phase 200 V | 2.83 mA 1.15 mA 0.011 mA
R88D-GT50H Three-phase 200 V | 3.07 mA 1.14 mA 0.011 mA
R88D-GT75H Three-phase 200 V | 6.32 mA 1.23 mA 0.013mA

Note 1. The above leakage current is for cases when Servomotor power cable length is 3 meters or shorter. (The
leakage current depends on the power cable length and the insulation.)

Note 2. The resistor plus capacitor method provides a yardstick to measure the leakage current that may flow
through the human body when the Servomotor or Servo Drive is not grounded correctly. The above
leakage current is for normal temperature and humidity. (The leakage current depends on the temperature
and humidity.)

4-33



4-3 Wiring Conforming to EMC Directives

W Surge Absorbers

» Use surge absorbers to absorb lightning surge voltage and abnormal voltage from power supply

input lines.

* When selecting surge absorbers, take into account the varistor voltage, the allowable surge

current and the energy.

* For 200-VAC systems, use surge absorbers with a varistor voltage of 620 V.

* The surge absorbers shown in the following table are recommended.

Manufacturer Model Surge immunity Type Remarks
Okaya Electric i : o Single-phase
Industries Co., Ltd. R-AV-781BWZ-4 700V£20% | 2500 A Block 100/200 VAC
oc e —
Okaya Electric RAV-781BXZ-4 | 700V +20% | 2500 A Three-phase

Industries Co., Ltd.

200 VAC

Note 1. Refer to the manufacturers' documentation for operating details.

Note 2. The surge immunity is for a standard impulse current of 8/20 us. If pulses are wide, either
decrease the current or change to a larger-capacity surge absorber.

Dimensions

Single-phase BWZ Series

Three-phase BXZ Series

Equalizing Circuits

Single-phase BWZ Series

© @ &

Three-phase BXZ Series

® 2@ @

7 \ 7 7
Ny / ;.
¢ o P p
f f f o
| & | 1«
| | |
- _
i~ 128 B
© 0 Y 0
N < N <
41 4
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B Noise Filters for the Power Supply Input
* Use the following noise filters for the Servo Drive's power supply.

Noise filter for the power supply Input
Servo Drive model
Model Rt s, JEEhERR Manufacturer
current | current (60 Hz)
R88D-GTA5L
1 mA
R88D-GTO1L SUP-EK5-ER-6 5A (at 250 VAC)
R88D-GTO2L
3.5 mA
R88D-GT04L 3SUP-HQ10-ER-6 10 A (at 500 VAC)
R88D-GTO1H
1mA
R88D-GTO02H SUP-EK5-ER-6 5A (at 250 VAC) _
R88D-GT04H Okaya Electric
c 3 " Industries Co.,
o i i ER- S m Ltd.
= R88D-GTO08H 3SUP-HQ10-ER-6 10 A (at 500 VAC)
o R88D-GT10H
o R88D-GT15H 3SUP-HU30-ER-6 30A 3.5 mA
= (at 500 VAC)
3 R88D-GT20H
(4 R88D-GT30H
@ R88D-GT50H 3SUP-HL50-ER-68B 50 A 8 mA
(at 500 VAC)
R88D-GT75H
Dimensions
SUP-EK5-ER-6 3SUP-HQ10-ER-6
10042.0 53.1+2.0
e
7.0 1 75.0 5.0 o5
| | | 55
EK 1 \7 < | ‘ Ground
20 e terminal
c SREEE f -
©) =12
O\Y | J Cover mounting
‘ 11.6 screw \i3
Two, 4.5 x 6.75 dia. Two, 4.5 dia. Six, M4 13.0 -

\Cover
=)
i Noise Filter

56 T B o

52

4-35



4-3 Wiring Conforming to EMC Directives

3SUP-HUB0-ER-6 3SUP-HL50-ER-6B
115 150 28630
105 270
255+1.0 Two,
| 95 | 5.5 Two, 5.9 x 7 dia. 240 5.5 dia.
ot
9) @b
E [B]
2 2 —|-} ]
Cover mounting ee
o screw M3
f—
M4
& \Cover
=
\ c
Noise Filter te)]
- - - w
Circuit Diagrams 8
SUP-EK5-ER-6 3SUP-HQ10-ER-6 g
]
L L g
e O
@ ol @ N ouT Iy
. . o L1 O
@ O_‘R[]C)é: \ANAN \ANAN C’é: o @ @ ‘ ‘ oo ‘ . %
oYY Cy + 2222 Naass
2 L o2 N =1 .2
o o —
® o .m o @
111 111
R Cx1 Cx1
TCy1
3SUP-HU30-ER-6 3SUP-HL50-ER-6B
LINE L LOAD
IN ouT @o+ g
@ o ] UL o @ D = @
o & i s i G G G
@0+t ® T =3 ([ =1 [ °
[ (] Jaaae | et Il e e®
9e ol AR R s ITr T
R Cx1 Cx1
%Cw
B Noise Filter for the Brake Power Supply
* Use the following noise filter for the brake power supply.
Model Rated current | Rated voltage Leakage current Manufacturer
1.0 mA Okaya Electric
SUP-EKS-ER-6 5A 250V (at 250 Vrms, 60 Hz) Industries Co., Ltd.
Note Noise can also be reduced by using 1.5 turns with the ZCAT3035-1330 (TDK) Radio Noise
Filter.
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B Radio Noise Filters and Emission Noise Prevention Clamp Cores

Use one of the following filters to prevent switching noise of PWM of the Servo Drive and to prevent
noise emitted from the internal oscillation circuit.

Model Manufacturer Application
3G3AX-ZCL1 OMRON Servo Drive output and power cable
3G3AX-ZCL2 2 OMRON Servo Drive output and power cable

ESD-R-47B 3 NEC TOKIN Servo Drive output and power cable
ZCAT3035-1330 TDK Encoder cable and I/O cable

*1. Generally used for 1.5 W or higher.

*2. Generally used for 1.5 W or lower. The maximum number of windings is three turns.

*3. Generally used for 50/100 W. The maximum number of windings is two turns.

*4. Also used on the Servo Drive output power lines to comply with the EMC Directives. Only a
clamp is used. This clamp can also be used to reduce noise current on a frame ground line.

Dimensions

3G3AX-ZCLA1 3G3AX-ZCL2

130

85

—
N
35
80
8312

T

—

50 26|
1802 ‘ 95
16042 80 Two, M5

31.5
A
\+/
A
t
125

7 x 14 oval hole 7 dia.

ESD-R-47B ZCAT 3035-1330
39 30
34 13
\
B Ei
Emoxj
@2 _G
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Impedance (Q)

Impedance Characteristics

3G3AX-ZCLA

47

20

N

/
Q\

15T | T

40

60

Impedance ()

80

100

0.1

ESD-R-47B

10000

1000

100

10

1 10
Frequency (kHz)

10 100
Frequency (MHz)

100

1000

3G3AX-ZCL2

1000

100

10 =

Impedance (Q)

0.1
1 10 100 1000 10000

Frequency (kHz)

ZCAT 3035-1330
1000

—_
o
o

Impedance (Q)

10 100 1000
Frequency (MHz)
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B Surge Suppressors
¢ Install surge suppressors for loads that have induction coils, such as relays, solenoids, brakes,

clutches, etc.

* The following table shows the types of surge suppressors and recommended products.

Features

Recommended products

Diodes are used for relatively small loads
when the reset time is not an issue, such
as relays.

At power shutoff the surge voltage is the
lowest, but the rest time takes longer.
Used for 24/48-VDC systems.

Use a fast-recovery diode with a short re-
verse recovery time (e.g. RU2 of Sanken
Electric Co., Ltd.).

Thyristors and varistors are used for loads
when induction coils are large, as in elec-
tromagnetic brakes, solenoids, etc., and
when reset time is an issue. The surge
voltage at power shutoff is approximately
1.5 times the varistor voltage.

Select the varistor voltage as follows:
24 VDC system: 39 V

100 VDC system: Varistor V. 200 V
100 VAC system: Varistor V. 270 V
200 VAC system: Varistor V. 470 V

The capacitor plus resistor combination is
used to absorb vibration in the surge at
power shutoff. The reset time can be
shortened by selecting the appropriate ca-
pacitance and resistance.

Okaya Electric Industries Co., Ltd.
XEB12002 0.2 puF - 120 Q
XEB12003 0.3 uF - 120 Q

Type

Diode
Thyristor or
varistor

c

2

(7))

()]

(m)]

E Capacitor
+ resistor

9

()

>

(7))

documentation for details on these components.
Thyristors: Ishizuka Electronics Co.
Varistors: Ishizuka Electronics Co., Matsushita Electric Industrial Co.

B Contactors

e Thyristors and varistors are made by the following companies. Refer to manufacturers'

* Select contactors based on the circuit's inrush current and the maximum momentary phase

current.

* The Servo Drive inrush current is covered in the preceding explanation of no-fuse breaker
selection, and the maximum momentary phase current is approximately twice the rated current.
* The following table shows the recommended contactors.

Manufacturer Model Rated current Coil voltage
J7L-09-22200 11A 200 VAC
J7L-12-22200 13A 200 VAC
J7L-18-22200 18 A 200 VAC
J7L-32-22200 26 A 200 VAC
OMRON
J7L-40-22200 35A 200 VAC
J7L-50-22200 50 A 200 VAC
J7L-65-22200 65 A 200 VAC
J7L-75-22200 75 A 200 VAC
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B Improving Encoder Cable Noise Resistance
Take the following steps during wiring and installation to improve the encoder's noise resistance.

* Always use the specified Encoder Cables.

* If cables are joined midway, be sure to use connectors and do not remove more than 50 mm of
the cable insulation. In addition, always use shielded cables.

* Do not coil cables. If cables are long and are coiled, mutual induction and inductance will increase
and cause malfunctions. Always use cables fully extended.

* When installing noise filters for Encoder Cables, use clamp filters.
* The following table shows the recommended clamp filters.

Manufacturer Product name Model Specifications
NEC TOKIN Clamp Filters ESD-SR-250 For cable diameter up to
13 mm
TDK Clamp Filters ZCAT3035-1330 ';grrs;b'e diameter up to

* Do not place the Encoder Cable with the following cables in the same duct: Control Cables for
brakes, solenoids, clutches, and valves.

Dimensions

ESD-SR-250

38.0

Impedance Characteristics

ESD-SR-250

10000

1000 |

-
o
o

Impedance(Q)

—_
o

1 10 100 1000
Frequency (MHz)
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B Improving Control I/O Signal Noise Resistance

Positioning can be affected and I/O signal errors can occur if control I/O is influenced by noise.

* Use completely separate power supplies for the control power supply (especially 24 VDC) and the
external operation power supply. In particular, do not connect the two power supply ground wires.

e Install a noise filter on the primary side of the control power supply.

e If Servomotors with brakes are being used, do not use the same 24-VDC power supply for both
the brakes and the control I/0. Additionally, do not connect the ground wires. Connecting the
ground wires may cause 1/O signal errors.

* Keep the power supply for pulse commands and deviation counter reset input lines separated from
the control power supply as far as possible. In particular, do not connect the two power supply
ground lines.

* We recommend using line drivers for the pulse command and deviation counter reset outputs.

* Always use twisted-pair shielded cable for the pulse command and deviation counter reset signal
lines, and connect both ends of the shield to frame grounds.

* If the control power supply wiring is long, noise resistance can be improved by adding 1-uF
laminated ceramic capacitors between the control power supply and ground at the Servo Drive
input section or the controller output section.

* For open-collector specifications, keep the length of wires to within two meters.

B Reactors to Reduce Harmonic Current

4-41

Harmonic Current Countermeasures

* The Reactor is used for suppressing harmonic currents. It suppresses sudden and quick changes
in electric currents.

* The Guidelines for Suppressing Harmonic Currents in Home Appliances and General Purpose
Components requires that manufacturers take appropriate measures to suppress harmonic
current emissions onto power supply lines.

* Select the proper Reactor model according to the Servo Drive to be used.

Reactor specifications
Servo Drive
Model number Rated current Inductance
R88D-GTA5L
R88D-GTO1H 3G3AX-DL2002 16A 21.4 mH
R88D-GTO1L
R88D-GTO2H 3G3AX-DL2004 3.2A 10.7 mH
R88D-GTO2L
R88D-GT04H 3G3AX-DL2007 6.1A 6.75 mH
R88D-GT04L
R88D-GTO0O8H 3G3AX-DL2015 9.3A 3.51 mH
R88D-GT10H
R88D-GT15H 3G3AX-DL2022 13.8 A 2.51 mH
R88D-GTO0O8H
R88D-GT10H 3G3AX-AL2025 10.0A 2.8 mH
R88D-GT15H
R88D-GT20H
R88D-GT30H 3G3AX-AL2055 20.0A 0.88 mH
R88D-GT50H 3G3AX-AL2110 34.0A 0.35 mH
R88D-GT75H 3G3AX-AL2220 67.0A 0.18 mH
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B Selecting Other Parts for Noise Resistance

This section explains the criteria for selecting other connection components required to improve
noise resistance.

Understand each component's characteristics, such as its capacity, performance, and applicable
conditions when selecting the components.

For more details, contact the manufacturers directly.

Noise Filters for the Power Supply Input

* Use a noise filter to attenuate external noise and reduce noise emitted from the Servo Drive.

* Select a noise filter with a rated current that is at least two times greater than the effective load
current (the rated current of the main circuit power supply input given in Main Circuit and
Servomotor Connections on page 4-21).

Manufacturer Model REGE Applicable standards Remarks
current
GT-2050 5A
GT-2100 10A .
UL, CSA, VDE, TOV S'rr]‘g'e
GT-2150 15 A phase
NEC TOKIN
GT-2150 20A
HFP-2153 15A ]
UL, CSA, TUV Tzree
HFP-2303 30A phase
SUP-EK10-ER-6 10A
SUP-EK15-ER-6 15A - )
UL, cUL, TOV S':g'e
SUP-EK20-ER-6 20 A pnhase
SUP-EK30-ER-6 30A
Okaya Electric
Industries Co., | SUP-HL10-ER-6 10A
Itd.
SUP-H15-ER-6 15 A
3SUP-HL30-ER-6 30 A uL, TOV Three-
phase
3SUP-HL75-ER-6 75 A
3SUP-HL100-ER-6 100 A
ZRCS2006-00S 6 A
ZRCS2010-00S 10A ; _
UL, CSA, NEMKO S't’:g'e
ZRCS2020-00S 20A pnase
TDK ZRCS2030-00S 30A
ZRCT5050-MF 50 A
ZRCT5080-MF 80 A UL, CSA, NEMKO Three-
phase
ZRCT5100-MF 100 A

Note 1. To attenuate noise at low frequencies below 200 kHz, use an isolation transformer and a
noise filter.

Note 2. To attenuate noise at high frequencies over 30 MHz, use a ferrite core and a high-frequency
noise filter with a feed-through capacitor.

Note 3. If multiple Servo Drives are connected to a single noise filter, select a noise filter with a rated
current at least two times the total rated current of all the Servo Drives.
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Noise Filters for Servomotor Output

* Use noise filters without built-in capacitors on the Servomotor output lines.

* Select a noise filter with a rated current at least two times the Servo Drive's continuous output
current.

* The following table shows the noise filters that are recommended for Servomotor output.

Manufacturer Model Rated Remarks

current

3G3AX-NF001 6A

3G3AX-NF002 12 A

3G3AX-NF003 25A

OMRON For inverter output

3G3AX-NF004 50 A

3G3AX-NF005 75 A

3G3AX-NF006 100 A

Note 1. Servomotor output lines cannot use the same noise filters for power supplies.

Note 2. Typical general-purpose noise filters are made for power supply frequencies of 50/60 Hz. If
these noise filters are connected to the PWM output of the Servo Drive, a very large (about
100 times larger) leakage current will flow through the noise filter's condenser and the Servo
Drive could be damaged.

System Design

Dimensions

3G3AX-NF001/-NF002

Four, M
By -O- | 0]
® ®
® ® wiw
® S
3 °
Cc J
B M4 -
A H
P
Dimensions (mm)
Model
A B C E B G H J M P

3G3AX-NF001 140 | 125 | 110 | 70 95 22 50 20 |4.5dia.| 156

3G3AX-NF002 160 | 145 | 130 | 80 | 110 | 30 70 25 |55dia.| 176
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3G3AX-NF003/-NF004/-NF005/-NF006
Six, O

&
/L i | ooo.00
¢ RS ”3 %» Two, N : :
e X e Tl & )
o | $ . : d 9 8$ %u : :
C i Yan C D
N—| C : — V] C D
e N T
/ oo 000
1®
Four, 6.5 dia. g
A
o | otn | Lt L | e %
il
I leNoNoNoNelloNeoNoNoNe)
> :
N |
i 50 |
Dimensions (mm)
Model
A B C E F H J N O P
3G3AX-NF003 160 | 145 | 130 80 112 | 120 M4 | 154

3G3AX-NF004 | 200 | 180 | 160 | 100 | 162 | 150 | 120 | M5 | M5 | 210

3G3AX-NF005 | 220 | 200 | 180 | 100 | 182 | 170 | 140 | M6 | M6 | 230

3G3AX-NF006 220 | 200 | 180 | 100 | 182 | 170 | 140 | M8 | M8 | 237
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4-4 Regenerative Energy Absorption

The Servo Drives have internal regenerative energy absorption circuitry, which absorbs the
regenerative energy produced during Servomotor deceleration and prevents the DC voltage from
increasing. An overvoltage error occurs, however, if the amount of regenerative energy from the
Servomotor is too large. If this occurs, measures must be taken to reduce the regenerative energy

by changing operating patterns, or to increase the regenerative energy absorption capacity by
connecting an External Regeneration Resistor.

n Calculating the Regenerative Energy

B Horizontal Axis

c
_9 +N1
(7))
()]
(m)]
E Servomotor
[ operation
]
()
)
—N2
To2
Eg2
Servomotor To1
output torque
Eg1
t1 to
T

* In the output torque graph, acceleration in the positive direction is shown as positive, and
acceleration in the negative direction is shown as negative.

* The regenerative energy values for each region can be derived from the following equations.

1 21

Egi = 5 *5*N1 *Tp1*t1 [J]
1 1

Ege=— * N2 *Tpz* t2 [J]

2" 60
N1, N2: Rotation speed at beginning of deceleration [r/min]

To1, To2: Deceleration torque [N-m]
t1, te Deceleration time [s]

Note Due to the loss of winding resistance and PWM, the actual regenerative energy will be
approximately 90% of the values derived from these equations.
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* For Servo Drive models with internal capacitors used for absorbing regenerative energy (i.e.,
models of 400 W or less), the values for both Eg1 or Eg2 (unit: J) must be lower than the Servo
Drive’s regenerative energy absorption capacity. (The capacity depends on the model. For details,
refer to Servo Drive Regenerative Energy Absorption Capacity on page 4-48.)

* For Servo Drive models with an internal regeneration resistor used for absorbing regenerative
energy (i.e., models of 500 W or more), the average amount of regeneration Pr (unit: W) must be
calculated, and this value must be lower than the Servo Drive’s regenerative energy absorption
capacity. (The capacity depends on the model. For details, refer to Servo Drive Regenerative
Energy Absorption Capacity on page 4-48.)

The average regeneration power (Pr) is the regeneration power produced in one cycle of
operation.

Pr= (Eg1 + EgZ) /T [W]
T: Operation cycle [s]

4-46

System Design



System Design

4-4 Regenerative Energy Absorption

W Vertical Axis

+N1
‘ Falling ‘
Servomotor
operation ‘ Rising |
—N2
Tb2
Eg2
— 7 Tio Egs
Servomotor =
output torque =
To1
Eqt t1 ‘ t2 t3

* In the output torque graph, acceleration in the positive direction (rising) is shown as positive, and

acceleration in the negative direction (falling) is shown as negative.

* The regenerative energy values in each region can be derived from the following equations.

: Eg1:%'26—g~ N1 - To1 - t1 (J]
: 592:26—’5' Nz - Tio - to [J]
- Eg3= %2—6[ N2 - To2 - t3 [J]

N1, N2:  Rotation speed at beginning of deceleration [r/min]
To1, Tp2: Deceleration torque [N-m]

Tee: Torque when falling [N-m]
t1, ta: Deceleration time [s]
to: Constant-velocity travel time when falling [s]

Note Due to the loss of winding resistance, the actual regenerative energy will be approximately

90% of the values derived from these equations.

* For Servo Drive models with internal capacitors used for absorbing regenerative energy (i.e.,
models of 400 W or less.), the values for both Eg1 or Eg2 + Ega (unit: J) must be lower than the

Servo Drive’s regenerative energy absorption capacity. (The capacity depends on the model. For

details, refer to Servo Drive Regenerative Energy Absorption Capacity on page 4-48.)
* For Servo Drive models with an internal regeneration resistor used for absorbing regenerative

energy (i.e., models of 500 W or more), the average amount of regeneration Pr (unit: W) must be
calculated, and this value must be lower than the Servo Drive’s regenerative energy absorption

capacity. (The capacity depends on the model. For details, refer to Servo Drive Regenerative
Energy Absorption Capacity on page 4-48.)

The average regeneration power (Pr) is the regeneration power produced in one cycle of operation

[W].

Pr=(Egt+Eg+Eg)/T [W]
T: Operation cycle [s]
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Servo Drive Regenerative Energy Absorption Capacity

B Amount of Internal Regeneration Absorption in Servo Drives
The OMNUC G-Series Servo Drives absorb regenerative energy internally with built-in capacitors.
If the regenerative energy is too large to be processed internally, an overvoltage error occurs and
operation cannot continue. The following table shows the regenerative energy (and amount of
regeneration) that each Servo Drive can absorb.
If these values are exceeded, take the following measures.
* Connect an External Regeneration Resistor (to improve the regeneration processing capacity).
* Reduce the operating rotation speed. (The amount of regeneration is proportional to the square of

the rotation speed.)

* Lengthen the deceleration time (to decrease the regenerative energy produced per time unit).
* Lengthen the operation cycle, i.e., the cycle time (to decrease the average regeneration power).

Regenerative Internal regeneration resistance Wit vl
senooie | " Shsotadty | ooy ot | oSk | eotaes
internal capacitor be absorbed (W) tance () Q)
R88D-GTA5L 12 18
R88D-GTO1L 12 - - 18
R88D-GTO2L 18 18
R88D-GTO4L 27 12 50 13
R88D-GTOTH 16 35
R88D-GT02H 16 35
R88D-GT04H 25 35
R88D-GT0O8H 43 12 100 27
R88D-GT10H 70 20 30 27
R88D-GT15H 70 20 30 18
R88D-GT20H 70 40 15 11
R88D-GT30H 70 40 15 11
R88D-GT50H 105 80 10 7
R88D-GT75H 250 4

Note These are the values at 100 VAC for 100-VAC models, and at 200 VAC for 200-VAC models.
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4-4 Regenerative Energy Absorption

Absorbing Regenerative Energy with an External Regeneration

Resistor

If the regenerative energy exceeds the absorption capacity of the Servo Drive, connect an External
Regeneration Resistor. Connect the External Regeneration Resistor between B1 and B2 terminals
on the Servo Drive. Double-check the terminal names when connecting the resistor because the
Servo Drive may be damaged by burning if connected to the wrong terminals. The External
Regeneration Resistor will heat up to approximately 120°C. Do not place it near equipment and
wiring that is easily affected by heat. Attach radiator plates suitable for the heat radiation conditions.

B External Regeneration Resistor

Performance Specifications

. Nominal | Regeneration ab- | Heatradiation | Thermal switch output
Model Resistance . : " e
capacity | sorption at 120°C condition specifications
Operating temperature:
RBSA- Aluminum, 150°C +5%
RRO8050S 50 Q 80W 20 W 2_50 x 250, NC contact
Thickness: 3.0 | Rated output: 30 VDC,
50 mA max.
Operating temperature:
RBSA- Aluminum, 150°C +5%
RR080100S 100 Q 80w 20 W 250 x 250, | NC contact
Thickness: 3.0 | Rated output: 30 VDC,
50 mA max.
Operating temperature:
RBSA- Aluminum, 170°C +7%
RR22047S 47 Q 220 W 70 W 350 x 350, NC contact
Thickness: 3.0 | Rated output: 250 VAC,
0.2 A max.
Operating temperature:
Aluminum, 200°C +7°C
Egigbzos 20Q | 500W 180 W 600 x 600, ';Ct contadt
Thickness: 3.0 | ated output:
250 VAC, 0.2 A max.
24 VDC, 0.2 A max.

Connecting an External Regeneration Resistor

B R88D-GTAS5L/-GTO1L/-GT02L/-GTO1H/-GT02H/-GT04H
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If an External Regeneration Resistor is necessary, connect it between B1

diagram below.

Servo Drive
B1 3 1
B2
External
Regeneration
Resistor

Thermal Switch Output

and B2 as shown in the

Precautions

for Correct Use

+ Connect the thermal switch output so that the main circuit power supply is
shut OFF when the contacts open. The resistor may be damaged by
burning, or cause fire if it is used without setting up a power supply shutoff

sequence using the output from the thermal switch.
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B R88D-GT04L/-GT08H/-GT10H/-GT15H/-GT20H/-GT30H/-GT50H

If an External Regeneration Resistor is necessary, remove the short-circuit bar between B2 and B3,
and then connect the External Regeneration Resistor between B1 and B2 as shown in the diagram
below.

Servo Drive

Thermal Switch Output

External Regeneration

B3 O---- Resistor

B2 O——=—==—=
Remove the short-circuit bar between B2 and B3.

+ Connect the thermal switch output so that the main circuit power supply is
shut OFF when the contacts open.
When using multiple External Regeneration Resistors, connect each
thermal switch in series.
The resistor may be damaged by burning, or cause fire if it is used without
setting up a power supply shutoff sequence using the output from the
thermal switch.

Precautions
for Correct Use

B R88D-GT75H

If an External Regeneration Resistor is necessary, connect it between B1 and B2 as shown in the
diagram below.

Servo Drive e ——
! Thermal Switch Output
B1 ‘.
B2
External
Regeneration
Resistor

+ Connect the thermal switch output so that the main circuit power supply is
shut OFF when the contacts open.
When using multiple External Regeneration Resistors, connect each
thermal switch in series.
The resistor may be damaged by burning, or cause fire if it is used without
setting up a power supply shutoff sequence using the output from the
thermal switch.

Precautions
for Correct Use
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Combining External Regeneration Resistors

Regeneration
absorption 20 W 40W 70 W 140 W
capacity

R88A-RR08050S R88A-RR08050S
Model R8SA-RR080100S R8SA-RRO80100S R88A-RR22047S R88A-RR22047S
Resistance 2 50 Q/100 Q 25 Q/50 Q 47 Q 24 Q
Connection ﬂ
method o—{R}o | o¢y__¢o | o{R}o l{RI{A}o
Regeneration
absorption 140 W 280 W 560 W
capacity
Model R88A-RR22047S R88A-RR22047S R88A-RR22047S

Resistance 2

235Q

47 Q

235Q

Connection .i'

method O H O

Regeneration

absorption 180 W 360 W 1440 W
capacity !

Model R88A-RR50020S R88A-RR50020S R88A-RR50020S
Resistance 2 200Q 10Q 100
Connection .E.

method O E O O .i. O

*1. Select a combination that has an absorption capacity greater than the average regeneration
power (Pr).

*2. Do not use a combination with resistance values lower than the minimum external regeneration
resistance of each Servo Drive. For information on the minimum external regeneration
resistance, refer to Servo Drive Regenerative Energy Absorption Capacity on page 4-48.

Precautions
for Correct Use

dissipation.

+ Surface temperatures on regeneration resistors can reach 200°C.
Do not place objects that tend to catch fire near the resistors. To prevent
people from touching them, install a type of cover that enables heat
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5-1 Position Control

5-1 Position Control

Function

e Perform control using the pulse-string input from CN1 pins 3 to 6.

* The Servomotor rotates using the value of the pulse-string input multiplied by the Electronic Gear

Ratio (Pn48 to Pn4B).

Controller with
pulse-string output

Position Control Unit

CJ1W-NC113/133
CJ1W-NC213/233
CJ1W-NC413/433

OMNUC G-Series Servo Drive

CS1W-NC113/133 440 +CWLD K’A%ﬂgon Control
CS1W-NC213/233
4 WLD
CS1W-NC413/433 5p=C
CPU Units with built-in 460 +CCWLD Electronic Gear Ratio OMNUC G-Series
pulse 1/0 470-CCWLD  (Pn48to Pn4B) Servomotor
CJIM-CPU21/22/23 Pulse string
CP1H-X/XA/Y 8 igW XV
CEH‘_M/L ) - 4 w —— | Numerator » Ratio | —=
Flexible Motion 50+CCW Denominator.
Controller 60 _CCW
FQM1-MMP22
Parameters Requiring Settings
Parameter No. Parameter name Explanation Re;earg:ce
Pn02 Control Mode Selection | Select the control mode for position control (setting: 0, 3, or 4). 5-52
Command Pulse Input | Select using a photocoupler input or a line-driver input as the
Pn40 . . 5-73
Selection command pulse input.
Command Pulse
Pn41 Rotation Direction 5-73
Switch Set to match the command pulse form of the controller.
Pn42 Command Pulse Mode 5-74
Pn48 to PndB | Electronic Gear Ratio Set the pulse rate for command pulses and Servomotor travel 5.77

amount.
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Related Functions

* The main functions related to position control are as follows:

Function Explanation ALIECLE
page
Position command filter function | Sets the soft start for the command pulse. 5-28
Feed-forward function Adqg thg command pulse differential to the speed loop to reduce the 5-60
positioning time.
Torque limit function Limits the Servomotor’s torque output. 5-25

Parameter Block Diagram for Position Control Mode

Input Condition Electronic Gear
Setting Pn48: Numerator G1
CW_ ' Pn40: Input Pn4D: : Pn4C:
Selection »| Smoothing Filter |_,, Pn49: Numerator G2 ,| Position
CCwW Pn41: Rotation Setting Pn4A: Numerator Command
> Direction Exponent Filter
Pn42: Mode .
Pn4B: Denominator

Vibration Filter »| Speed FF
Pn2B: Frequency 1 Pn15: FF Amount
"l Pn2C: Filter 1 "] Pn16: FF Command Filter
Pn2D: F 2
n .requency Speed PI Processor
Pn2E: Filter 2
Deviation Counter Pn11: Speed Gain 1
+ Pn12: Integration Time *q
, > Pn10: Loop Gain 1 _ Constant 1 —>
' X Pri8: Loop Gain 2 Pn19: Speed Gain 2
: - nis: Loop Gain Pn1A: Integration Time
y H Constant 2
Speed Command : Pn20: Inertia Ratio
Monitor 1
v
Posnlﬁﬂnogittag;atlon Speed Detection Filter
Pn13: Filter 1
. . Actual Speed
Divider Setting Monitor Pn1B: Filter 2
Phase A, B, Z | Pn44: Numerator » 7y
4— Pn45: Denominator ‘.‘ .
Pn46: Direction \ Eﬁgggl:r
Switch Signal
Noteh Filter Torque Command/Limit
*q Pn1D: Filter 1 Frequency Pn14: Filter + Torque
— | Pn1E: Filter 1 Width » Pn1C: Filter 2 : PI
Pn28: Filter 2 Frequency Pn5E: No.1 Torque Limit ' Processor
Pn29: Filter 2 Width Pn5F: No.2 Torque Limit :
Pn2A: Notch Filter 2 Depth ; '
Pn2F: Adaptive Filter * Current Feedback
Torque Limit Torq”,agn?g?a"d
PCL

—  » Torque Limit Input

—» 3V/100%
Torque Limit
NCL
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5-2 Speed Control

5-2 Speed Control

Function

* Performs Servomotor speed control using analog voltage input from the speed command (REF:
CN1 pins 14 and 15). You can also perform speed control by combining with a controller that has
a position control function.

* You can change the relation between the speed command and the rotation speed by setting the
Speed Command Scale (Pn50).

Controller with
analog voltage output

Motion Control Unit
CS1W-MC221/421 (-V1)

Flexible Motion
Controller
FQM1-MMA22

Analog voltage
(speed command)

/ \

Parameters Requiring Settings

14
15

OMNUC G-Series Servo Drive

!

Speed Control Mode

REF
AGND

Speed Command
Scale (Pn50)

r/min

/|-

OMNUC G-Series
Servomotor

TV

v

Pararcr:eter Parameter name Explanation Reference page
Pn02 Contrql Mode Set the control mode for speed control (Settings: 1, 3, 5) 5-52
Selection
Set the REF (speed command input) voltage for operating
at the rated rotation speed.
Rotation speed (r/min.) /
Rated rotation—»
Pn50 Speed Command . 5-80

Scale

-10

Default slope
-6\

T

T

> 4 6 8 10
Speed command
1 voltage (V)

<4— Rated rotation speed
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Related Functions

* The main functions related to speed control are as follows:

Function Explanation Reference page
Soft start function Sets the soft start for the speed command. 5-27
Torque limit function Limits the Servomotor’s torque output. 5-25

Parameter Block Diagram for Speed Control Mode

Pn53: No.1 Speed
Pn55: No.3 Speed
Pn74: No.5 Speed
Pn76: No.7 Speed

Internally Set Speed Setting

Pn54: No.2 Speed
Pn56: No.4 Speed
Pn75: No.6 Speed

Pn77: No.8 Speed

Speed Command

Monitor
7'y

Speed ; Speed Pl Processor

Speed Input Setting y Soft Start Setting : )
Command PnO5: ] i ) H Pn11: Speed Gain 1
REF Pn50: Speed Scale Command Pn58: Acceleration Time| ., Pn12: Integration Time | *1

> ) . _p{ommana 1 Pn59: Deceleration Timg_ Constant 1 L >

Pn51: Rotation Direction Speed Pn5A: S-curve Pn19: Speed Gain 2

Pn52: Offset Selection Acceleration/ - Pn1A: Integration Time

Pn57: Filter Time Constant Deceleration Constant 2

Pn20: Inertia Ratio
Speed Detection Filter
Actual Speed
Monitor Pn13: Filter 1
Divider Setting A Pn1B: Filter 2
Phase A, B, Z Pn44: Numerator : c
< Pn45: Denominator i
Pn46: Direction ! Receive
. Encoder
Switch Signal

Notch Filter Torque Command/Limit
*1 Pn1D: Filter 1 Frequency Pn14: Filter Torque
—» Pn1E: Filter 1 Width » Pn1C: Filter 2 : Pl

Pn28: Filter 2 Frequency Pn5E: No.1 Torque Limit : Processor

Pn29: Filter 2 Width Pn5F: No.2 Torque Limit ;

Pn2A: Notch Filter 2 Depth ; :

Pn2F: Adaptive Filter ' Current Feedback
Torque Limit Torqulc\eﬂc?n?tng:n and
PCL
———————————»{ Torque Limit Input
—*3V/100%
Torque Limit
NCL
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5-3 Internally Set Speed Control

5-3 Internally Set Speed Control

Function

* Performs Servomotor speed control using the speeds set in the No. 1 to 8 Internally Set Speeds.
* Select the internally set speed using the Internally Set Speed Selection 1 to 3 of the control input
terminals (VSEL1: CN1 pin 33, VSEL2: CN1 pin 30, VSEL3: CN1 pin 28).

Controller

*Internally set
be performed

I/O signals.

speed control can

using only digital

Speed selection

33 OVSEL1 (Pn53 to Pn56,

OMNUC G-Series Servo Drive

Internally set speed control

command 28 OVSEL3 No.1to 8 OMNUC G-Series
—_—
Internally Set Servomotor
30 QVSEL2 | speeds Py

Pn74 to Pn77)

Parameters Requiring Settings

Parameter No. Parameter name Explanation Re;zrggce
PRo2 Control Mode Selection Sele_ct t.he control mode for internally set speeds 5.52
(setting: 1, 3, or 5).
PRO5 Command Speed Selection Makt_a a.settlng to use the internally set speeds 5.53
(setting: 1, 2, or 3).
Pn53 No. 1 Internally Set Speed | Set the internally set speeds (r/min).
The settings can be made from —20,000 to 20,000 r/min.
Pn54 No. 2 Internally Set Speed Be sure to set the speeds within the allowable range of
Pn55 No. 3 Internally Set Speed rotation speed of the Servomotor.
Pn56 No. 4 Internally Set Speed
5-81
Pn74 No. 5 Internally Set Speed
Pn75 No. 6 Internally Set Speed
Pn76 No. 7 Internally Set Speed
Pn77 No. 8 Internally Set Speed
. . Set the acceleration time for internally set speed control.
Pn58 Soft Start Acceleration Time Set the time (setting x 2 ms) until 1,000 r/min is reached. 5-82
. ) Set the deceleration time for internally set speed control. i
Pn59 Soft Start Deceleration Time Set the time (setting x 2 ms) until 1,000 r/min is reached. 5-82
PR5A S-curve Acceleration/ Set the S-curve time width (setting x 2 ms) centered on 5.82
Deceleration Time Setting the inflection points for acceleration and deceleration.

B Selecting the Internally Set Speeds

The following tables show the internally set speeds that are set with VSEL1, VSEL2, and VSEL3
(Internally Set Speed Selection 1, 2, and 3 Inputs).
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5-3 Internally Set Speed Control

Pn05 =1
No. VSEL1 VSEL2 VSELS3 Set speed
0 OFF OFF OFF Pn53
1 ON OFF OFF Pn54
2 OFF ON OFF Pn55
3 ON ON OFF Pn56
4 OFF OFF ON Pn53
5 ON OFF ON Pn54
6 OFF ON ON Pn55
7 ON ON ON Pn56
Pn05 =2
No. VSEL1 VSEL2 VSELS3 Set speed
0 OFF OFF OFF Pn53
1 ON OFF OFF Pn54
2 OFF ON OFF Pn55
3 ON ON OFF "
4 OFF OFF ON Pn53
5 ON OFF ON Pn54
6 OFF ON ON Pn55
7 ON ON ON h
*1. The mode will be analog speed control.
Input the proper current to REF.
Pn05 =3
No. VSEL1 VSEL2 VSEL3 Set speed
0 OFF OFF OFF Pn53
1 ON OFF OFF Pn54
2 OFF ON OFF Pn55
3 ON ON OFF Pn56
4 OFF OFF ON Pn74
5 ON OFF ON Pn75
6 OFF ON ON Pn76
7 ON ON ON Pn77

B Operation Example

¢ Internally Set Speed Control with Four Speed Changes When Pn05 = 1
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5-3 Internally Set Speed Control

RUN Command (RUN) ———  Servo ON

Zero Speed Designation (VZERO)
Internally Set Speed Selection1 (VSEL1)

~Stop 1 Drive —

| o—1C :
Open | Closed [ Open .Cosedl

{ Closed : Closed !

Internally Set Speed Selection 2 (VSEL2)

Open ! Open
i Speed

Speed

Speed

*1) / Time

*1. The acceleration time, deceleration time, and S-curve acceleration/deceleration time can be set
using parameters (Pn58, Pn59, and Pn5A).
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5-4 Torque Control

Function

* Controls the Servomotor output torque using analog voltage input from the torque command
(TREF: CN1 pins 14 to 17).

* You can change the relation between the torque command and output torque using the Torque
Command Scale (Pn5C) setting.

* The setting procedure depends on the control mode.

Controller with
analog voltage

Analog voltage

output (torque command) OMNUC G-Series Servo Drive
Torque Control Mode
Torque Command
Scale (Pn5C)

OMRON TREF1 _, OMNUC G-Series
controllers are not 14 /NVLIM Torque Servomotor
available with
torque command 15 QAGND %V TV
voltage output. 16 O TREF2

17 O AGND

Parameters Requiring Settings

Pn02 = 2 or 4 (Torque Control, Torque/Position Switch Control)

Pn5B =0

Pn5B =1

TREF1/
VLIM
pin 14

Torque command input. Set the gain, polar-
ity, offset, and filter for the torque command
by using Pn5C, Pn5D, Pn52, and Pn57.

Analog speed limit input. To set the gain,
offset, and filter for the speed limit, use
Pn50, Pn52, and Pn57, respectively.

TREF2
pin 16

This input is disabled.
The speed limit will be the No. 4 Internally
Set Speed (Pn56).

Torque command input. Set the gain and
polarity for the torque command by using
Pn5C and Pn5D. Offsets and filters cannot
be used.

Note Servomotor rotation speed in torque control varies according to the Servomotor load
conditions (e.g., friction, external power, inertia). Take safety measures on the machine
device side to prevent Servomotor runaway.
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5-4 Torque Control

Parameter Parameter name Explanation Reference page
No. (function) P pag

Pn52 Speed Command The speed command input will be offset by 5-80

Offset Adjustment approximately the set value times 0.3 mV.

Speed Command Set the time constant for the first-order lag fil-
Pn57 h . 5-81

Filter Time Constant | ter.

Set the TREF (torque command input) volt-
age to output the rated torque.
Output torque (rated torque ratio)
300[%]
Default setting oo L
100 4f - -

Pn5C Torque Command 5.83

Scale -9V \-6 -3

' 3 6 9V
Z _ L4100 Command input
voltage
+200
300[%]

Pn5D Torque Output Reverse the polarity of the torque command 5.83

Direction Switch

input.

Pn02 = 5 (Torque/Speed Switch Control)

Pn5B =0

Pn5B = 1

TREF1/
VLIM
pin 14

This input is disabled.

Set Speed (Pn56).

The speed limit will be the No. 4 Internally

Analog speed limit input. To set the gain,
offset, and filter for the speed limit, use
Pn50, Pn52, and Pn57, respectively.

TREF2
pin 16

Torque command input. The gain, polarity, offset, and filter for the torque command can
be set using Pn5C and Pn5D. Offsets and filters cannot be used.

Related Functions
Functions related to torque control are as follows:

Function Explanation Reference page
Torque limit function | This function limits the Servomotor’s torque output. 5-25
Speed limit function This function controls the Servomotor rotation speed so 5-29

that it does not become too high.
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Parameter Block Diagram for Torque Control Mode

Speed Command

Monitor
7y
Torque Command ; Speed Pl Processor
TREF1/ Torque Input Setting '
TREF2 I Pn11: Speed Gain 1
»| Pn5C: Torque Scale Sian ' Pn12: Integration Time Torque | *1
Pn5D: Output Direction g Constant 1 (T e
— ' =) Pn19: Speed Gain 2 Limit
.| (Pn52:0ffset) | - :
Speed Limit ( Pn1A: Integration Time XI
(Pn57:Filter Time Constant 2
VLIM Constant) Internally Set Pn20: Inertia Ratio
Speed Limit
Pn56: Speed Limit

Speed Detection Filter

Actual Speed

Monitor Pn13: Filter 1
Divider Setting 7y Pn1B: Filter 2
Phase A, B, Z | Pn44: Numerator ! i
<+— Pn45: Denominator 1
Pn46: Direction P ! Eece(ljve
Switch ncoder
Signal

Notch Filter .
Torque Command/Limit
*q Pn1D: Filter 1 Frequency Pn14: Filter + Torque
——» Pn1E: Filter 1 Width » Pn1C: Filter 2 T Pl
Pn28: Filter 2 Frequency Pn5E: No.1 Torque Limit Processor
Pn29: Filter 2 Width Pn5F: No.2 Torque Limit I
Pn2A: Notch Filter 2 Depth :

Pn2F: Adaptive Filter Current Feedback

Torque Command
Monitor

5-10
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5-5 Switching the Control Mode

5-5 Switching the Control Mode

Function

* This function controls the Servomotor by switching between two control modes via external inputs.
* The control mode switching is performed at the Control Mode Switch Input (TVSEL: CN1 pin 32).

OMNUC G-Series
Servo Drive

Controller Analog voltage Swich —
witching contro
(speed command) (Example: Between position
/—\ control and speed control)
» |HPREF Speed OMNUC G-Series
150 AGND control Servomotor
Pulse string 30+CW
- —cw Position j
50+CCW control g
6 O -CCW
- 32 TVSEL
Parameters Requiring Settings
Parameter . Reference
N Parameter name Explanation
0. page
Pn02 Control Mode Selection | Select control mode for switching control (Settings: 3, 4, 5) 5-52

B Control Mode Selected at TVSEL (Control Mode Switch Input)

* The following table shows the relation between TVSEL (Control Mode Switch Input) and the
control mode selected.

Control Mode TVSEL
Selection (Pn02)
setting OFF ON
3 Position control Speed control
4 Position control Position control
5 Speed control Torque control

Note Use caution when switching control modes. Operation may change suddenly depending on
the control mode settings.
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B Operation Examples

Position and Speed Control Switching Example (Pn02 = 3)

ON ——+= 10 ms min.
Control Mode Switch OFF ‘
Input (TVSEL)
+V
Speed Command Input
(REF) ‘
-V
—=——=—10 ms min.
Pulse commands ON ‘
OFF
Positioning Completed ON
Output (INP) OFE ‘ |
Motor Rotation Speed |
Detection Output (TGON) +r/min

Servomotor operation

=r/min

* There is a maximum delay of 10 ms in reading the input signal.

* When switching from speed control to position control, turn OFF the Control Mode Switch Input (TVSEL) and
wait at least 10 ms after the Positioning Completed Output (INP) turns ON before inputting the pulse command.
The pulses input before INP turns ON will be ignored.

* The shaded areas for the Positioning Completed Output (INP) in the time chart show that the signal is turned
ON as the Servomotor Rotation Detection Output (TGON). (The meaning of the signal depends on the control
mode.)

Position and Torque Control Switching Example (Pn02 = 4)

—~——10 ms min.
Control Mode Switch ON ‘
Input (TVSEL) OFF
+V |
Torque Command Input ‘
(TREF) _V\
(Forward operation) 10 ms min. ———= (Reverse operation)
Pulse commands ON
OFF |
Positioning Completed ON ‘
Output (INP)
X

r/min
. R \
ervomotor operation ‘ A : ¥
=r/min —V

Impact

¢ This time chart shows an example of torque thrust.

* There is a maximum delay of 10 ms in reading the input signal.

* When switching from torque control to position control, turn OFF the Control Mode Switch Input (TVSEL) and
wait at least 10 ms after the Positioning Completed Output (INP) turns ON before inputting the pulse command.
The pulses input before INP turns ON will be ignored.
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5-5 Switching the Control Mode

Speed and Torque Control Switching Example (Pn02 = 5)

Control Mode Switch ON ‘
Input (TVSEL) OFF
+V g
Speed Command Input
(REF)
-V
+V
Torque Command Input
(TREF) Y |
+r/min .
-------- a0
/2 I S 2
Servomotor operaton @~ 0 0—%— ————+ —ren
Torque Control Mode \
=r/min

*1. Deceleration for the torque command.
*2. Deceleration due to load inertia energy and load friction torque.

* There is a maximum delay of 10 ms in reading the input signal.

* Servomotor operation in Torque Control Mode changes according to the Servomotor load conditions (e.g., fric-
tion, external power, inertia). Take safety measures on the machine side to prevent Servomotor runaway.

Related Functions
Refer to the related functions for each control mode.
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5-6 Forward and Reverse Drive Prohibit

5-6 Forward and Reverse Drive Prohibit

Function

limit inputs.

Parameters Requiring Settings

* When the Forward Drive Prohibit Input (POT: CN1 pin 9) and Reverse Drive Prohibit Input (NOT:
CN1 pin 8) are turned OFF, the Servomotor will stop rotating.
* You can stop the Servomotor from rotating beyond the device's operating range by connecting

Par;r:;eter Parameter name Explanation Reference page

Drive Prohibit Input | Enable or disable the Forward/Reverse Drive Prohibit In-

Pn04 . 5-53
Selection puts.
Stop Selection for | Set the operation for decelerating to a stop after the For-

Pn66 Drive Prohibition ward/Reverse Drive Prohibit Input turns OFF. Set whether 5-87
Input to use the dynamic brake to stop or free-running.

Operation

Stopping Methods When Forward/Reverse Drive Prohibit Is OFF

Stop Selection for Drive Deceleration Method

Prohibition Input (Pn66)

POT (NOT) turns OFF.

Stopped Status

Dynamic brake

Disables torque in drive

prohibited direction

Free run

Emergency Stop
Torque (Pn6E)

———— Servo locked

While the Forward Drive Prohibit Input (POT) is OFF, the Servomotor cannot be driven in the

forward direction, but it can be driven in the reverse direction. Conversely, while the Reverse Drive
Prohibit Input (NOT) is OFF, the Servomotor cannot be driven in the reverse direction, but it can be
driven in the forward direction.

With a vertical axis, there is a risk that the load may drop when drive is prohibited by the drive
prohibit input. To prevent this, it is recommended that the deceleration method be set to use

emergency stop torque in the Drive Prohibit Input Stop Selection parameter (Pn066), and that
stopping in the servo-lock state be set (set value: 2).
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5-7 Encoder Dividing

5-7 Encoder Dividing

Function

* The number of pulses can be set for the encoder signals output from the Servo Drive.

Parameters Requiring Settings

Parargeter Parameter name Explanation Reference page

Pna4 Encoder Divider Set the number of pulses to be output in combination with 5.75
Numerator Setting | the Encoder Divider Denominator Setting (Pn45).
Encodgr Divider Set the number of pulses to be output in combination with

Pn45 Denominator - . 5-75
Setti the Encoder Divider Numerator Setting (Pn44).

etting

Pn46 Encoder Output Set the phase-B logic and output source for the pulse out- 5.76

Direction Switch put (CN1 —B: pin 48, CN1 +B: pin 49)
Operation

* Incremental pulses are output from the Servo Drive through a frequency divider.

Encoder SeI‘VO Dl‘ive. -----------------------------------

Frequency
divider

S H -
®—> Processing
; circuit

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

* The output phases of the encoder signal output from the Servo Drive are as shown below.

5-15
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5-8 Electronic Gear

5-8 Electronic Gear

Function

* The Servomotor can be rotated for the number of pulses obtained by multiplying the command
pulses by the electronic gear ratio.
* This function is effective under the following conditions:
* When fine-tuning the position and speed of two lines that are to be synchronous.
* When using a position controller with a low command pulse frequency.
* When you want to set the machine travel distance per pulse, to 0.01 mm for example.

Parameters Requiring Settings

Parameter : Reference
Parameter name Explanation
No. page
Pn4s Electronic Ge*ar Ratio Set the pulse rate for command pulses and Servomotor trav-
Numerator 1 ! el distance.

Electronic Gear Ratio

Pnd9 Numerator 2 "

Electronic Gear Ratio Numerator 1 (Pn48)
Electronic Gear Ratio Numerator Exponent (Pn4A)

Electronic Gear Rai o X2
Pn4A ectronic tzear Ratio Electronic Gear Ratio Numerator 2 (Pn49)
Numerator Exponent

Electronic Gear Ratio Denominator (Pn4B)

The upper limit of the gear ratio numerator is determined by
the following formulas.
o Electronic Gear Ratio Numerator 1
Pn48 x 2 PN4A < 4,194 304/(Pn4D+1)
o Electronic Gear Ratio Numerator 2
Pn49 x 2 PMA < 4, 194,304/(Pn4D+1)

5-77

Pn4B Electronic Gear Ratio Pn48: Electronic Gear Ratio Numerator 1
Denominator Pn49: Electronic Gear Ratio Numerator 2

Pn4A: Electronic Gear Ratio Numerator Exponent
Pn4D: Smoothing Filter Setting

Any higher setting will be invalid, and the numerator will be
4,194,304/(Pn4D+1). If the numerator is 0, the encoder res-
olution will be automatically set to the value of the numerator
and the number of command pulses per rotation can be set
in Pn4B.

*1. The Electronic Gear Switch Input (GESEL) is used to switch between Electronic Gear Ratio Numerator 1 (Pn48) and
Electronic Gear Ratio Numerator 2 (Pn49).

Operation

Calculation Method

* The following equation shows the relation between the number of internal command pulses (F)
multiplied by the electronic gear ratio and the number of command pulses (f) per Servomotor
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5-8 Electronic Gear

rotation.

Pn46 x 274

= PaB
¢ When an encoder with a resolution of 2,500 pulses/rotation is used, the number of internal
command pulses (F) in the Servo Drive will be 10,000 pulses/rotation (2,500 pulses/rotation x 4).
* Given the conditions above, the relation between the number of command pulses per Servomotor
rotation (f) and the electronic gear ratio is as follows:

F 10000 _Pn4gx2"™A

f fo- Pn4B

Calculation Examples (For a 2,500 pulses/rotation encoder)
* Make the following settings to operate with 2,000 pulses/rotation.

10000 (Pn48) x 20 (Pn4A)
2000 (Pn4B)

* Similarly, make the following settings to operate with 1,000 pulses/rotation.

10000 (Pn48) x 20 (Pn4A)
1000 (Pn4B)

* Conversely, make the following settings to increase the resolution per rotation and operate with
40,000 pulses/rotation.

10000 2500 (Pn48) x 20 (Pn4A)
40000 10000 (Pn4B)

The setting ranges for Pn48, Pn49, and Pn4B are from 1 to 10,000, so reduction is required in the
settings.

Calculation Example (For a 17-bit encoder)
* Use the following setting to operate at 5,000 pulses/rotation:

1 (Pnag) x217 (Pn4A)
5000 (Pn4B)

Related Parameter
The main function provided by the parameter related to the electronic gear is given in the following

table.
Parameter . Reference
Parameter name Explanation
No. page
The command pulses are multiplied by a factor of 2 or 4 when
Pn40 Command Pulse Input using 90° phase difference signal inputs is selected as the in- 5.73
Selection put format for the command pulse in the Command Pulse
Mode (Pn42).
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5-9 Overrun Limit

5-9 Overrun Limit

Function

* The Servomotor can be stopped with an alarm for an overrun limit error (alarm code 34) if the
Servomotor exceeds the allowable operating range set in the Overrun Limit Setting (Pn26) with
respect to the position command input.

* This can be used to prevent impact on the edges of the machine because of Servomotor
oscillation.

Parameters Requiring Settings

Parameter No. Parameter name Explanation FREENEE
page
Set the Servomotor’s allowable operating range for
Pn26 Overrun Limit Setting the position command input range. 5-64

An overrun limit error (alarm code 34) will occur if the
set value is exceeded.

Operating Conditions
* The overrun limit will operate under the following conditions.

Conditions under which the overrun limit will operate

Operating mode

Position Control Mode is used.

Pn02 = 0: Position control

Pn02 = 3: First control mode for position/speed control
Pn02 = 4: First control mode for position/torque control

Others

+1.The servo is ON.

¢+ 2.The Overrun Limit Setting (Pn26) is not 0.
+ 3.The allowable operating range for both forward and reverse is within 2147483647 after the po-
sition command input range is cleared to zero.
If the condition 1 above is not met, the Overrun Limit Setting will be disabled until the conditions
for clearing the position command input range are satisfied, as described below.
If the conditions 1 and 2 above are not met, the position command input range will be cleared to

Zero.

Conditions for Clearing the Position Command Input Range
The position command input range will be cleared to zero under the following conditions.

* The power supply is turned ON.

* The position deviation is cleared. (The deviation counter clearing is enabled and drive prohibit

input is enabled by setting the Stop Selection for Drive Prohibition Input (Pn66) to 2.)

* Normal Mode Autotuning starts or ends.
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5-9 Overrun Limit

Operating Examples

B No Position Command Input (Servo ON)

No position command is input, and so the Servomotor’s allowable operating range for both sides
will be the range of the travel distance set in Pn26. An overrun limit error will occur if the load enters
the range for generating alarm code 34 (range of slanted lines) due to oscillation.

SertVO' :[I:i/ J7777777777777774 | oad VZ/ZZ777777777777777777777777777777777.
motor

Pn26 Pn26

Range for generating Sl?c:\\//v%rglztorls Range for generating
alarm code 34 operating range | alarm code 34

W Right Side Operation (Servo ON)

When the position command to the right is input, the Servomotor’s allowable operating range will
increase by the input position command and will be the range with the rotations set in Pn26 added
on both sides of the position command input range.

______ =

Servo- j]] H H
/AT IV TTT77777777777
motor % Load
_ Position command

Pn26| _input range Pn26
Range for generating Servomotor's allowable operating | Range for generating
alarm code 34 _|_range _|_alarm code 34

B Left Side Operation (Servo ON)

When the position command to the left is input, the position command input range will further
increase.

<= -

: '
Sel’tVO :m/ 777771 | oad /f/////////://///////////////):'/// 7173771 77777777
motor . ‘ : ;

Pn26 Position command input range Pn26

- - -

Range for generating Range for generating
alarm code 34 .| Servomotor's allowable operating range _| _alarm code 34
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5-10 Brake Interlock

5-10 Brake Interlock

Precautions for Using the Electromagnetic Brake

* The electromagnetic brake on a Servomotor with a brake is a nonexcitation brake designed for
holding. Set the parameter to first stop the Servomotor, and then turn OFF the power supply to the
brake.

* If the brake is applied while the Servomotor is rotating, the brake disk may become damaged due
to friction, damaging the Servomotor.

Function

* You can set the Brake Interlock Output (BKIR) timing to turn ON and OFF the electromagnetic
brake.

Parameters Requiring Settings

Par;r:eter Parameter name Explanation Reference page
Pn6A Brake Timingwhen | yse this parameter to set the output timing of the Brake In- 5-89
Stopped terlock Output (BKIR).
PR Brake Timing Pn6A.: Delgy'time se.tting from BKIR OFF until servo OFF. 5.90
during Operation Pn6B: Wait time setting from servo OFF until BKIR OFF.
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5-10 Brake Interlock

Operation

B RUN Command Timing (When Servomotor Is Stopped)

ON
L |

RUN Command (RUN) oFf
Approx. 42 ms »}—ﬁ 1to5ms

Brake Interlock (BKIR) ON\ | |
OFF ———
*—L Approx. 2 ms
ON o
Brake power supply OFF P | |
| 4—& 200 ms max. »‘—f« 100 ms max.
Brake operation ON ‘ | |
OFF —
Speed command +V (*1)
(or pulse command)
vl
»g% Approx. 2 ms (*3)
. Released L
Dynamic brake Engaged ‘ i |
Approx. 42 ms = Pn6A (2)
Energized
Servomotor ‘ i |

Deenergized

*1. The time from turning ON the brake power supply to the brake being released is 200 ms max.
Take this delay into account and be sure the brake has been released before providing a speed
command (pulse command).

*2. The time from turning OFF the brake power supply to the brake engaging is 100 ms max.

If using the Servomotor on a vertical axis, take this delay into account and set the Brake Timing
when Stopped (Pn6A) so that the Servomotor is deenergized after the brake has engaged.

*3. The Servo ON status will not occur until the Servomotor drops to 30 r/min or less.

B Power Supply OFF Timing (When Servomotor Is Stopped)

Power supply ON‘ |

OFF
*j—f‘ 2510 35 ms

Brake Interlock (BKIR) OFE
*‘—r* Pn6A (*1)

Energized ‘ |

Servomotor

Deenergized
*1. The time from turning OFF the brake power supply to the brake engaging is 100 ms max.
If using the Servomotor on a vertical axis, take this delay into account and set the Brake Timing
when Stopped (Pn6A) so that the Servomotor is deenergized after the brake has engaged.
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B RUN Command, Errors, and Power Supply OFF Timing (When Servomotor Is
Rotating)

ON
Power supply
OFF‘
- 2510 35 ms
ON
Servo Ready (READY) OFF\
RUN Command (RUN) ON \
OFF
ON
Alarm Output (/ALM) OFF ‘
ON 1= (Pn6B *2)
Brake Interlock (BKIR) e |
A .1t05
. Released pprox. 1105 ms
Dynamic brake ‘
Engaged
Energized ‘
Servomotor Deenergized
Approx. 10 ms (*1 )»—y«
Servomotor rotation speed

Braking using dynamic brake

*1. After the Servomotor is deenergized, it will rotate by inertia for approximately 10 ms until the
dynamic brake operates.

*2. The Brake Interlock (BKIR) signal will turn OFF when the Servomotor’s rotation speed is
30 r/min. or lower, or the time set in the Brake Timing during Operation (Pn6B) has elapsed.
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5-10 Brake Interlock

B Alarm Clear (When Servo Is ON)

ON

Alarm Reset (RESET)
OFF
Dynamic brake Released
Engaged
Servomotor Energized

Deenergized

Brake Interlock Output
(BKIR)

Servo Ready Output
(READY)

Alarm Output (ALM)

Servo position, speed,
or torque input

5-23

ON

OFF

ON

OFF

ON

OFF

ON

OFF

120 ms min.
Approx. 2 ms
Approx. 40 ms
*—F Approx. 2 ms
220 ms min.




5-11 Gain Switching

5-11 Gain Switching

Function

* This function switches the speed loop and position loop gain. Enabled when Pn30 is set to 1 and

Pn31is not setto 1, 2, or 4, or when Pn36 is not set to 0 or 1 under Speed Control.

e If GSEL (gain switching) signal is not input, perform control using the Speed Loop Gain (Pn11),

Speed Loop Integration Time Constant (Pn12), and Position Loop Gain (Pn10). If GSEL is input,
perform control using the Speed Loop Gain 2 (Pn19), Speed Loop Integration Time Constant 2
(Pn1A), and Position Loop Gain 2 (Pn18).

* If the mechanical system inertia fluctuates too much, or if you want different responsiveness during

operation and stoppage, you can perform applicable control using gain switching.

function will be useful.

* When the load inertia fluctuates in 200 ms or less.
* When rotation speed does not exceed 500 r/min., or output torque does not exceed 50% of the

rated torque.

* When external force is constantly applied, as with a vertical axis.

* If realtime autotuning is not effective (under the conditions shown below), the gain switching

Note When No. 2 gain has been selected (i.e., GSEL ON), realtime autotuning will not operate

normally. If using the gain switching function, set the Realtime Autotuning Mode Selection
(Pn21) to 0 (not used).

Parameters Requiring Settings

Parameter

No Parameter name Explanation Reference page
Pnis Position Loop Gain | Set the responsiveness of the position control system when 5-60
2 gain 2 is selected.
Pn19 Speed Loop Gain 2 Set the responsiveness of the speed loop when gain 2 is 5-60
selected.
Speed Loop . L
Pn1A Integration Time Se.t thg integration time constant of the speed loop when 5-61
gain 2 is selected.
Constant 2
Gain Switchin Set switching between Pl and P operation for speed control
PR30 Inbut O erating or switching between gain 1 and gain 2. This parameter can 5.67
P P . 9 be set if 0 to 2 is set for the Torque Limit Selection (Pn03)
Mode Selection (setting: 1)
If 1 is set for the Gain Switching Input Operating Mode
Control Gain Selection (Pn30), set the switching conditions for gain 1 and
Pn31 Switch 1 Settin gain 2 (setting: 0). 5-68
9 If a composite mode is set, the setting of this parameter is
valid when the first control mode is used.
Select the conditions for switching between gain 1 and gain
Pn36 Control Gain 2 when the second control mode is used. The Gain Switch- 5.72

Switch 2 Setting

ing Input Operating Mode Selection (Pn30) must be set to 1
(enabled).

Note Adjust Pn18, Pn19, and Pn1A with GSEL turned ON according to 7-5 Manual Tuning on
page 7-21. The Realtime Autotuning Machine Rigidity Selection (Pn22) cannot be applied to
gain 2. Set the default values for adjustment referring to the table on page 7-16.
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5-12 Torque Limit

Function

* The torque output by the Servomotor can be limited.
* This function is effective in the following cases:
* Pressing a moving part of a machine (such as a bending machine) against a workpiece with
constant force.
* Protecting the Servomotor and mechanical system from excessive force or torque.
* The torque limit method depends on the setting of Pn03.

Parameters Requiring Settings

Pn03=0
During operation, the torque is limited to the torque specified with the analog voltage or the torque
set in the parameter, whichever is smaller.
¢ If a positive voltage between 0 and 10 V is applied to PCL (forward torque limit input), the torque
will be limited for forward operation (+3 V/100%).
¢ If a negative voltage between 0 and —10 V is applied to NCL (reverse torque limit input), the
torque will be limited for reverse operation (-3 V/100%).
For the parameter setting, the maximum torque is limited by Pn5E for both forward and reverse
operation.

PCL (forward torque limit input) NCL (reverse torque limit input)

Pn5E = 300%
Torque output limit

Pn5E = 300%
Torque output limit

300[%] + - - - - - - :
|
|
: Torque command
100 17 | input voltage
| |
-9V -3 3 9V |

Torque command

input voltage

-9V -3 3V 9V
‘r
| - 1100
|
|
|

““““ 300[%]

Pn5E = 100%
Torque output limit

Pn5E = 100%
Torque output limit

300[%] 4 - - - - - - -
| 300[%)]
|
100 + - 1 Torque command
; : oy 1:?0 1 3|nput vc;lt\a/ge
9V -3 3 9V = — ; -
!
Torque command ‘ /|
input voltage ! 100
|
|
e 300[%]
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5-12 Torque Limit

Pn03 =1
Torque is limited during operation to a constant torque (parameter settings). For both forward and
reverse operation, use Pn5E to limit the maximum torque.

Pn03 =2
Torque is limited during operation to a constant torque (parameter settings). To limit the maximum
torque, use Pn5E for forward operation, and Pn5F for reverse operation.

Pn03 =3

The torque limit setting is switched by turning pin 27 ON and OFF.
* For both forward and reverse operation, use Pn5E to limit the maximum torque when pin 27 is
OFF, and use Pn5F when pin 27 is ON.

B Torque Limit Settings

* The setting range for the torque limit is 0 to 300 and the standard default setting is 300 except for
the following combinations of Servo Drives and Servomotors.

Servo Drive Applicable Servomotor | Maximum torque limit
R88D-GT15H R88M-G90010T 225
R88D-GT30H R88M-G2K010T 230

R88M-G3K010T 235
R88D-GT50H

R88M-G4K510T 255

R88M-G6K010T 256
R88D-GT75H

R88M-G7K515T 250
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5-13

Soft Start

Function

¢ This function accelerates and decelerates the Servomotor in the set acceleration and deceleration

times.

* You can set the acceleration and deceleration independently of each other using the trapezoidal

acceleration and deceleration curve.

* The soft start processes speed command input (REF) or internally set speed control switching to

reduce impact during acceleration and deceleration.

* This function is effective for simple positioning and speed switching operations.

* Do not use this function for a position controller with an acceleration/deceleration function.

Parameters Requiring Settings

Parilrgeter Parameter name Explanation Reference page
Soft Start Set the time using the following formula.
Pn58 . ) Setting = Acceleration time (setting x 2 ms) from 0 r/min to 5-82
Acceleration Time .
1,000 r/min.
Soft Start Set the time using the following formula.
Pn59 Setting = Deceleration time (setting x 2 ms) from 1,000 5-82

Deceleration Time 1/min 1o 0 r/min.

5-27

* If the soft start function is not used, set this parameter to 0 (default setting).
* The actual acceleration and deceleration time is as follows:

Speed command l I ta = Pn58 x 2 ms/(1000 r/min)
' td = Pn59 x 2 ms/(1000 r/min)




5-14 Position Command Filter

5-14 Position Command Filter

Function

* Perform soft start processing for the command pulses using the selected filter to gently accelerate
and decelerate.
* Select the filter characteristics using the Position Command Filter Time Constant Setting (Pn4C).
* This function is effective in the following cases:
* There is no acceleration/deceleration function in the command pulse (controller).
* The command pulse frequency changes abruptly, causing the machinery to vibrate during
acceleration and deceleration.
* The electronic gear setting is high (G1/G2 > 10)

Parameters Requiring Settings

Parameter . Reference
Parameter name Explanation
No. page

Position This is a first-order lag filter for the command pulse input section. If the
Command Filter | command pulses change abruptly, this filter can be used to reduce the

Pn4C : . 5-78
Time Constant | stepping movement of the Servomotor.
Setting The larger the setting, the larger the time constant (setting range: 0 to 7).

Operation Example

* The characteristics for each filter are shown below.

* Servomotor acceleration and deceleration are delayed further than the characteristics shown
below due to position loop gain.
Acceleration: 2/Kp (s); Deceleration: 3/Kp (s); Kp: Position loop gain

B Primary Filter

Speed

Command pulse input |—- — - —
frequency !
Input frequency x 0.63 [—-— |
Input frequency x 0.37 —/ —! fffffffffff + M

I ! !

; — > Time

— fe—!
Time constant Time constant

Note The time constant will be as follows according to the setting of Pn4C.

Pn4C

Time constant (ms)

0

Disabled

0.2

0.6

1.3

2.6

5.3

10.6

NOoO| o A WO N =

21.2
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5-15 Speed Limit

5-15 Speed Limit

Function

* This function limits Servomotor rotation speed when torque control is used.

* Set a limit so that the Servomotor rotation speed does not exceed the maximum speed of the
mechanical system.

* Qutside of the speed limit range, a torque in proportion to the difference from the speed limit value
is generated to slow down the Servomotor rotation speed. In such cases the number of
Servomotor rotations does not necessarily match the speed limit value. (The number of
Servomotor rotations varies depending on the load.)

* There are two methods that can be used for limiting the speed:

* Apply a constant fixed speed limit in Torque Control Mode (parameter settings).
The speed is limited using the No. 4 Internally Set Speed (Pn56).

* Limit the speed with an analog voltage.
Use the Speed Command Input (REF) as an Analog Speed Limit Input (VLIM).

Parameters Requiring Settings

Limiting the Speed to a Constant Speed in Torque Control Mode

* The speed will be limited according to the following parameter setting if the Torque Command/
Speed Limit Selection (Pn5B) is set to 0.

Parameter No.

Parameter name Explanation Reference page

Pn56

Set the speed limit when torque control is used
(setting range: —20,000 to 20,000 (r/min.))

No. 4 Internally

Set Speed 5-81

Limiting the Speed with Analog Voltage

* The Speed Command Input (REF) will be the Analog Speed Limit Input terminal if the Torque
Command/Speed Limit Selection (Pn5B) is set to 1. Therefore, the speed can be limited on
multiple levels.

Parameter No.

Parameter name Reference page

Explanation

Pn50

Set the relation between the command input voltage and
the rotation speed by using the slope.

Rotation speed (r/min.) /

Rated rotation—»

Speed Command Default slope
Scale -10 —6\

T

5-80

' > 4 6 8 10
Speed command
4 voltage (V)

/ <4— Rated rotation speed
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The default setting for Pn50 is 300, so the speed will be 3,000 r/min for an input of 10 V.



5-16 User Parameters

5-16 User Parameters

Set and check the user parameters in Parameter Setting Mode. Fully understand what the
parameters mean and the setting procedures, and set the parameters according to the control

system.

Some parameters are enabled by turning the power OFF and then ON again. After changing these
parameters, turn OFF the power, confirm that the power indicator has gone OFF, and then turn ON
the power again.

Setting and Checking Parameters

B Overview
Use the following procedure to set or check parameters.

*Go to Parameter Setting Mode. Press the Data key, and then press the Mode key once.

*Set the parameter number (PnIJ) using the Increment and Decrement keys.

*Display the parameter setting by pressing the Data key.

*Change the parameter setting using the Increment, Decrement, and Shift keys.

*Save the changed setting to memory and return to the parameter number display by pressing the

Data key.

W Operating Procedures

Displaying Parameter Setting Mode

PR02G Front panel . .
keys Keys Display example Explanation
- 11| The default display is displayed.
DATA [:’_/ ~ _ 'S F o | Press the Data key to display Monitor Mode.
@ &) [,’:’ A ,’_-,’] Press the Mode key to display Parameter Setting Mode.

Setting the Parameter Number

PAUEE Al Display example Explanation
keys keys
@ @ Set the number of the parameter to be set or checked.

5-30

Operating Functions



Operating Functions

5-16 User Parameters

Displaying Parameter Settings

PR02G Front panel . _
keys Keys Display example Explanation
The parameter number will be displayed.

DATA @ Press the Data key. The setting of the parameter will be displayed.

Changing Parameter Settings
* The following operation is not required if you are only checking a parameter setting.

i) Front panel Display example Explanation
keys keys play P P
_:; The present setting will be displayed.
= Use the Shift, Increment, and Decrement keys to change the setting.
@ @ @ 2. | The Shift key is used to change the digit.

Saving the New Setting to Memory and Returning to the Parameter Number Display
* The following operation is not required if you are only checking a parameter setting.

FAltEe Front panel Display example Explanation
keys keys play P P
= Press the Data key. The new parameter setting will be saved and the
DATA = | parameter number will be displayed again.
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Parameter Tables

* Some parameters are enabled by turning the power OFF and then ON again. (Those parameters
are indicated in the table.) After changing these parameters, turn OFF the power, confirm that the
power indicator has gone OFF, and then turn ON the power again.

* Do not change the parameters or settings marked “Reserved”.

B Function Selection Parameters

I\TS. Pa;zr;iter Setting Explanation g::ﬁ:g Unit Sr::gns gogvﬁli
00 | Unit No. Setting | Set the unit number. 1 0Oto15| Yes
Set the data to display on the Parameter Unit when the
power supply is turned ON.
0 Position deviation Pulses
1 Servomotor rotation speed r/min
2 Torque output %
3 Control mode
4 1/0 signal status
5 Alarm code and history ---
6 Software version
7 Warning display ---
01 | Default Display 8 Regeneration load ratio 1 % 0to17| Yes
9 Overload load ratio %
10 Inertia ratio %
11 Total feedback pulses Pulses
12 Total command pulses Pulses
13 Reserved
14 Reserved
15 Automatic Servomotor recognition display
16 Analog input value
17 Reason for no rotation -
Set the control mode to be used.
0 Position
1 Speed
02 ch‘;g:)t'}’(';de z :’Or?ee 0 — | oto6 | Yes
osition/speed
4 Position/torque
5 Speed/torque
6 Reserved
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. Power
P AT Setting Explanation Defa_lult Unit SEITE OFF—
No. name setting range ON
Set the torque limit method for forward and reverse op-
eration.
0 Use PCL and NCL as analog torque limit in-
puts.
03 T%rqluetl__lmlt 1 Use Pn5E as the limit value for forward and 1 0to3
election reverse operation.
2 Forward: Use Pn5E, Reverse: Use Pn5F.
3 GSEL/TLSEL input is open: Use Pn5E,
Input is closed: Use Pn5F.
You can stop the Servomotor from rotating beyond the
device's travel distance range by setting limit inputs.
. 0 0 POT input and NOT input enabled.
04 | Drve PronoH 1 ~ |0t2]| Yes
nputselection |4 | POT input and NOT input disabled.
5 POT input and NOT input enabled (alarm
code 38 appears).
Select the speed command when using speed control.
0 Speed command input (REF)
1 No. 1 Internally Set Speed to No. 4 Internally
Command Set Speed (Pn53 to Pn56)
05 . 0 0to3
Speed Selection No. 1 Internally Set Speed to No. 3 Internally
2 Set Speed (Pn53 to Pn55) and External
Speed Command (REF)
3 No. 1 Internally Set Speed to No. 8 Internally
Set Speed (Pn53 to Pn56 and Pn74 to Pn77)
Set the function of the Zero-speed Designation Input
(VZERO).
The zero-speed designation input will be ig-
Zero Speed 0 nored, and a zero-speed designation will not
Designation/ be detected.
06 Speed - — - 0 Oto2
Command The zero-speed designation input will be en-
Direction Switch 1 abled, and the speed command will be as-
sumed to be zero when the connection
between the input and common is open.
2 Used as the speed command sign.
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Pn

No.

Parameter
name

Setting

Explanation

Default
setting

Unit

Setting
range

Power
OFF—
ON

07

SP Selection

Select the relation between the output voltage level

and the

speed.

0

Actual Servomotor speed: 6 V/47 r/min

—_

Actual Servomotor speed: 6 V/188 r/min

Actual Servomotor speed: 6 V/750 r/min

Actual Servomotor speed: 6 V/3000 r/min

Actual Servomotor speed: 1.5 V/3000 r/min

Command speed: 6 V/47 r/min

Command speed: 6 V/188 r/min

Command speed: 6 V/750 r/min

Command speed: 6 V/3000 r/min

Ol ool N|O| O] | W N

Command speed: 1.5 V/3000 r/min

Oto9

08

IM Selection

Select the relation between the output voltage level

and the

torque or number of pulses.

0

Torque command: 3 V/rated (100%) torque

—_

Position deviation: 3 V/31 pulses

Position deviation: 3 V/125 pulses

Position deviation: 3 V/500 pulses

Position deviation: 3 V/2000 pulses

Position deviation: 3 V/8000 pulses

Reserved

Reserved

Reserved

Ol oo N| o] O | WO| N

Reserved

-
o

Reserved

Torque command: 3 V/200% torque

12

Torque command: 3 V/400% torque

Oto12
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: Power
P AT Setting Explanation Defa_lult Unit SEITE OFF—
No. name setting range ON
Assign the function of General-purpose Output 2
(OUTM2).
0 Output during torque limit
1 Zero speed detection output
Warning output for regeneration overload,
2 overload, absolute encoder battery, or fan
General- lock.
09 | purpose Output 3 Regeneration overload warning output 0 Oto8
2 Selection
4 Overload warning
5 Absolute encoder battery warning output
6 Fan lock warning output
7 Reserved
8 Speed conformity output
Assign the function of General-purpose Output 1
(OUTM1).
0 Output during torque limit
1 Zero speed detection output
Warning output for regeneration overload,
2 overload, absolute encoder battery, or fan
General- lock.
OA | purpose Output 3 Regeneration overload warning output 1 Oto8
1 Selection
4 Overload warning
5 Absolute encoder battery warning output
6 Fan lock warning output
7 Reserved
8 Speed conformity output
Set the operating method for the 17-bit absolute en-
coder.
Operation 0 Use as absolut g
; se as absolute encoder.
0B US‘.””CZQ)N hlert‘ 0 — | oto2| VYes
sing Absolute 1 Use as incremental encoder.
Encoder
5 Use as absolute encoder but ignore multi-turn
counter overflow.
Select the baud rate for the RS-232 port.
0 2,400 bps
1 4,800 bps
RS-232 Baud
2 9,600 b
oc Rate Setting ps 2 Oto5 ves
3 19,200 bps
4 38,400 bps
5 57,600 bps
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: Power
P FACTIEs Setting Explanation Defr?lult Unit ST OFF—
No. name setting range ON
Select the baud rate for RS-485 communications.
0 2,400 bps
1 4,800 bps
RS-485 Baud
2 9,600 bps
oD Rate Setting p 2 Oto5 Yes
3 19,200 bps
4 38,400 bps
5 57,600 bps
Front panel key operation can be limited to Monitor
Front Key Mode.
OE Protegtlon 0 All enabled 0 --- Oto1 Yes
Setting
1 Limited to Monitor Mode
OF Reserved (Do not change setting.) --- --- ---
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B Gain Parameters

. Power
F FEEUIOE) Setting Explanation Def?‘”” Unit S OFF—
No. name setting range ON
Position Loop . - . 0to
10 Gain Set to adjust position control system responsiveness. 40 1/s 3000
Speed Loop . . 1to
11 Gain Set to adjust speed loop responsiveness. 50 Hz 3500
Speed Loop 1to
12 | Integration Time | Set to adjust the speed loop integration time constant. 20 ms 1000
Constant
Speed The encoder signal is converted to the speed signal
13 | Feedback Filter | . . 0 --- Oto5
) via the low pass filter.
Time Constant
Torque . . ) .
14 | Command Filter Set to adjust the flrst-ordgr lag filter time constant for 80 0.01 ms 0to
) the torque command section. 2500
Time Constant
. . —2000
Feed-forward Set the position control feed-forward compensation
15 300 0.1% to
Amount value.
2000
16 Feed-forward Set the time constant of the first-order lag filter used 100 1001 ms Oto
Command Filter | in the speed feed-forward section. ’ 6400
17 | Reserved (Do not change setting.)
18 Position Loop Set to adjust position control system responsiveness 20 1/s Oto
Gain 2 Justp y P ' 3000
Speed Loop . . 1to
19 Gain 2 Set to adjust speed loop responsiveness. 80 Hz 3500
Speed Loop 110
1A | Integration Time | Set to adjust the speed loop integration time constant. 50 ms 1000
Constant 2
Speed The encoder signal is converted to the speed signal
1B | Feedback Filter | gn peedsig 0 — |otos | -
) via the low pass filter.
Time Constant 2
Torque . . . .
1¢ | command Filter Set to adjust the flrst-orde_r lag filter time constant for 100 1001 ms Oto
) the torque command section. 2500
Time Constant 2
Notch Filter 1 Set the notch frequency of the resonance suppres- 100 to
1D . . 1500 Hz
Frequency sion notch filter. 1500
Notch Filter 1 Set the width to one of five levels for the resonance
1E Width suppression notch filter. Normally, use the default set- 2 --- Oto 4
ting.
1F | Reserved (Do not change setting.)
. . Set the ratio between the mechanical system inertia o 0to
20 | Inertia Ratio and the Servomotor rotor inertia. 300 % 10000
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. Power
P FACTIEs Setting Explanation Defgult Unit g OFF—
No. name setting range ON
Set the operating mode for realtime autotuning.
0 Realtime autotuning is not used.
Realtime autotuning is used in normal mode.
1 Use this setting if there are almost no chang-
es in load inertia during operation.
Realtime autotuning is used in normal mode.
2 Use this setting if there are gradual changes
in load inertia during operation.
Realtime autotuning is used in normal mode.
. 3 Use this setting if there are sudden changes
Realtime in load inertia during operation
21 | Autotuning gop : 0 — | 0to7 | -
Mode Selection Realtime autotuning is used in vertical axis
4 mode. Use this setting if there are almost no
changes in load inertia during operation.
Realtime autotuning is used in vertical axis
5 mode. Use this setting if there are gradual
changes in load inertia during operation.
Realtime autotuning is used in vertical axis
6 mode. Use this setting if there are sudden
changes in load inertia during operation.
7 Set to use realtime autotuning without
switching the gain.
Set the machine rigidity to one of 16 levels during re-
Realtime altime autotuning.
Autotuning The higher the machine rigidity, the greater the setting
22 . - 2 OtoF
Machine Rigidity | needs to be.
Selection The higher the setting, the higher the responsiveness.
When the Parameter Unit is used, 0 cannot be set.
Enable or disable the adaptive filter.
0 Adaptive filter disabled.
o3 |Adaptive Filter 1 Adaptive filter enabled. Adaptive operation 0 — Oto 2 —
Selection performed.
5 Adaptive filter enabled. Adaptive operation
will not be performed (i.e., it will be held).
Vibration filters 1 and 2 can be switched.
0 No switching. (Both filter 1 and filter 2 are en-
abled.)
Vibration Filter Switching with the DFSEL/PNSEL input.
24 | selection 1 Open: Vibration filter 1 0 - Oto2 -
Closed: Vibration filter 2
Switching with command direction.
2 Forward: Vibration filter 1

Reverse: Vibration filter 2

5-38

Operating Functions



5-16 User Parameters

Display

changed if the adaptive filter is enabled (i.e., if Real-
time Autotuning Mode Selection (Pn21) is 1 to 3 or 7).

. Power
P AT Setting Explanation Def‘i‘”" Unit il OFF—
No. name setting range ON
Set the operating pattern for normal mode autotuning.
0 Rotation direction: Forward to reverse, two
rotations
1 Rotation direction: Reverse to forward, two
rotations
5 Rotation direction: Forward to forward, two
rotations
Autotuning 3 Rotation direction: Reverse to reverse, two
25 | Operation rotations 0 Oto7
Setting 4 Rotation direction: Forward to reverse, one
rotation
5 Rotation direction: Reverse to forward, one
rotation
6 Rotation direction: Forward to forward, one
(7)) rotation
c —
(o] 7 Rotation direction: Reverse to reverse, one
- rotation
c
5 Overrun Limit Set the aIIowa.lbI.e opergtlng range fort.he Servomotor. 01 ro- Oto
T 26 Setti The overrun limit function is disabled if the parameter 10 .
etting . tation 1000
is setto 0.
()]
E Set the instantaneous speed observer.
- Instantaneous
E 27 | Speed Observer 0 Disabled 0 Oto1
o .
a Setting 1 | Enabled
o Notch Filter 2 Set the notch frequency of the resonance suppres- 100 to
28 . . 1500 Hz
Frequency sion notch filter. 1500
. Set the notch filter width to one of five levels for the
Notch Filter 2 . :
29 . resonance suppression notch filter. Normally, use the 2 --- Oto4
Width .
default setting.
oA Notch Filter 2 Set the depth of the resonance suppression notch fil- 0 0t0 99
Depth ter.
oB Vibration Set vibration frequency 1 to suppress vibration at the 0 0.1 Hz Oto N
Frequency 1 end of the load in damping control. ) 2000
Vibration Filter 1 | Set vibration filter 1 to suppress vibration at the end of —200
2C | Settin the load in damping control 0 0.1 Hz to
9 ping : 2000
oD Vibration Set vibration frequency 2 to suppress vibration at the 0 0.1 Hz 0to
Frequency 2 end of the load in damping control. ’ 2000
Vibration Filter 2 | Set vibration filter 2 to suppress vibration at the end of —200
2E | Settin the load in damping control 0 0.1Hz to
9 ping : 2000
Displays the table entry number corresponding to the
Adaptive Filter | frequency for the adaptive filter.
2F | Table Number | This parameter is set automatically and cannot be 0 Oto 64
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Pn

No.

Parameter
name

Setting Explanation

Default
setting

Unit

Setting
range

Power
OFF—
ON

30

Gain Switching
Input Operating
Mode Selection

Enable or disable gain switching.

If gain switching is enabled, the setting of the Control
Gain Switch Setting (Pn31) is used as the condition
for switching between gain 1 and gain 2.

Disabled. The gain set in Pn10 to Pn14 is
used, and the Gain Switching Input (GSEL)
will be used to switch between Pl operation
and P operation.

Enabled. The gain will be switched between
1 gain 1 (Pn10 to Pn14) and gain 2 (Pn18 to
Pn1C).

Oto1

31

Control Gain
Switch 1 Setting

Select the condition for switching between gain 1 and
gain 2. The details depend on the control mode.

If a composite mode is set, the setting of this param-
eter is valid when the first control mode is used. The
Gain Switching Input Operating Mode Selection
(Pn30) must be set to 1 (enabled).

0 Always gain 1

1 Always gain 2

Switching using Gain Switching Input
(GSEL)

Amount of change in torque command

Always gain 1

Command speed

Amount of position deviation

Command pulses received

Positioning Completed Signal (INP) OFF

©| o N[O O | W

Actual Servomotor speed

Combination of command pulse input and

10 speed

0to 10

32

Gain Switch 1
Time

This parameter is enabled when the Control Gain
Switch 1 Setting (Pn31) is 3 to 10. Set the delay time
from the moment the condition set in the Control Gain
Switch 1 Setting (Pn31) is not met until returning to
gain 1.

30

166 us

Oto
10000

33

Gain Switch 1
Level Setting

This parameter is enabled when the Control Gain
Switch 1 Setting (Pn31) is 3to 6, 9, or 10. Set the
judgment level for switching between gain 1 and gain
2.

The unit for the setting depends on the condition set
in the Control Gain Switch 1 Setting (Pn31).

600

Oto
20000

34

Gain Switch 1
Hysteresis
Setting

Set the hysteresis width above and below the judg-
ment level set in the Gain Switch 1 Level Setting
(Pn33).

50

Oto
20000

35

Position Loop
Gain Switching
Time

When switching between gain 1 and gain 2 is en-
abled, set the phased switching time only for the posi-
tion loop gain at gain switching.

20

166 s

0to
10000
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. Power
P AT Setting Explanation Def‘i‘”" Unit il OFF—
No. name setting range ON
Select the condition for switching between gain 1 and
gain 2 in the second control mode.
The Gain Switching Input Operating Mode Selection
(Pn30) must be set to 1 (enabled).
0 Always gain 1
Control Gain .
36 | switch 2 Setting 1 |Always gain 2 0 - 0to5
2 Switching using gain switching input (GSEL)
3 Amount of change in torque command
4 Amount of change in speed command
5 Command speed
Gain Switch 2 This parameter is enabled when Control Gain Switch 0to
37 | & 2 Setting (Pn36) is 3 to 5. Set the delay time for return- 30 166 us
Time - . . 10000
ing from gain 2 to gain 1.
This parameter is enabled when Control Gain Switch
Gain Switch 2 2 S_,ettl_ng (Pn36) is 3 t_o 5. Set the_ judgment I(_avel for 0to
38 Level Settin switching between gain 1 and gain 2. The unit de- 0 20000
9 pends on the setting of Control Gain Switch 2 Setting
(Pn36).
Gain Switch 2 Set the hystergss W|dth.abov'e and below the. judg-
39 | Hysteresis ment level set in the Gain Switch 2 Level Setting 0 . Oto
Sgttin (Pn38). The unit depends on the setting of the Control 20000
9 Gain Switch 2 Setting (Pn36).
3A | Reserved (Do not change setting.)
3B | Reserved (Do not change setting.)
3C | Reserved (Do not change setting.)
3D | Jog Speed Set the speed for jogging. 200 r/min g;g
3E | Reserved (Do not change setting.)
3F | Reserved (Do not change setting.)
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W Position Control Parameters

: Power
F FEIEURCE)S Setting Explanation Def*.’”” Unit S OFF—
No. name setting range ON
Selects whether to use photocoupler or line-driver-only
Command input for the command pulse input.
40 Pulse Ir_1put 0 Photocoupler 0 Oto1 Yes
Selection
1 Input for line driver only
Set the Servomotor rotation direction for the command
pulse input.
Command 0 The Servomotor rotates in the direction spec-
41 | Pulse Rotation ified by the command pulse. 0 --- Oto1 Yes
Direction Switch The Servomotor rotates in the opposite direc-
1 tion from the direction specified by the com-
mand pulse.
Set the form of the pulse inputs sent as command to
the Servo Drive from a position controller.
0 90° phase difference (phase A/B) signal in-
c q puts
omman
42 Pulse Mode 1 Forward pulse and reverse pulse inputs 1 Oto3 | Yes
> 90° phase difference (phase A/B) signal in-
puts
3 Feed pulses and forward/reverse signal input
Enable or disable the pulse disable input (IPG).
Command
43 | Pulse Prohibited 0 Enabled 1 Oto1
Input Setting -
1 Disabled
Encoder Divider 110
44 Numerator 2500 32767 Yes
Setting Set the number of encoder pulses (+A, —-A, —B, +B) out-
Encoder Divider | Put from the Servo Drive for each Servomotor rotation.
. 0to
45 Denominator 0 Yes
i 32767
Setting
Set the phase-B logic for pulse output (-B, +B).
46 Epcocjer OUtPUt 0 Phase-B output: Not reversed. 0 Oto1 Yes
Direction Switch
1 Phase-B output: Reversed.
47 Reserved (Do not change setting.)

5-42

Operating Functions



Operating Functions

5-16 User Parameters

. Power
P AT Setting Explanation Defa_lult Unit SEITE OFF—
No. name setting range ON
Electronic Gear 0to
48 | Ratio Ntimerator 0 -—- 10000
- Set the pulse rate for command pulses and Servomo-
Electronic Gear | tor travel distance. If Pn48 or Pn49 is 0, the encoder 0to
49 | Ratio Nuzmerator resolution is set to a numerator. 0 ~ 10000 | T
Electronic Gear Electronic Gear RatingumeratoM (Pn48) o Efﬁf;::;ii;ﬁ::?(PnztA)
4A | RatioNumerator Electronic Gear Ratio Numerator 2 (Pn49) 0 - Oto17 -
Exponent ) . .
Electronic Gear Ratio Denominator (Pn4B)
Electronic Gear 110
4B Ratio 10000
. 10000
Denominator
Position Set the time constant for the first-order lag filter for the
4C Command Filter | command pulse input. 0 0to7
Time Constant | If the parameter is set to 0, the filter will not function.
Setting The larger the setting, the larger the time constant.
Select the FIR filter time constant used for the com-
Smoothing Filter | mand pulse input.
4D Setting The higher the setting, the smoother the command 0 Oto 3t ves
pulses.
Set the deviation counter reset conditions.
o 0 Clears the deviation counter when the signal
Deviation is closed for 100 us or longer.
Counter Reset — -
- ears the deviation counter on the falling
4E Condition Clears the deviat ter on the fall 1 Oto2
Setting 1 edge of the signal (open and then closed for
100 us or longer).
2 Disabled
4F Reserved (Do not change setting.) --- ---
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B Speed and Torque Control Parameters

Pn Default Setting | T-OWe!
Parameter name | Setting Explanation : Unit 9 |oFF=0
No. setting range N
Set the relation between the voltage applied to the .
Speed (r/min) | 10to
50 Command Scale Speed Command Input (REF) and the Servomotor 300 N 2000
speed.
Set to reverse the polarity of the speed command input
Command Speed (REF).
51 Rotation 0 Oto 1 -
0 F d
Direction Switch orwar
1 Reverse
Speed
52 Command Set to adjust the offset of the Speed Command Input 0 0.3mV -2047 .
Offset (REF). ’ to 2047
Adjustment
No. 1 Internalll 20000
53 . Y |Set the No. 1 internally set rotation speed. 100 r/min to 2]
Set Speed c
20000 o
=
No. 2 Internall —20000 Q
54 . Y |set the No. 2 internally set rotation speed. 200 r/min to =
Set Speed =2
20000 L.
~20000 =2
55 NOS'; Igtczrgjlly Set the No. 3 internally set rotation speed. 300 r/min to _g
P 20000 ©
S
—20000 2
56 No. 4 Internally |Set the No. 4 internally set rotation speed. 50 t/min to 8'
Set Speed For torque control (when Pn5B = 0), set the speed limit. 20000
No. 5 Internall ~20000
74 ) Y |Set the No. 5 internally set rotation speed. 500 r/min to
Set Speed
20000
No. 6 Internall ~20000
75 . Y |Set the No. 6 internally set rotation speed. 600 r/min to
Set Speed
20000
No. 7 Internall 20000
76 . Y |Set the No. 7 internally set rotation speed. 700 r/min to
Set Speed
20000
No. 8 Internall —20000
77 ) Y |Setthe No. 8 internally set rotation speed. 800 r/min to
Set Speed
20000
Speed Set the first-order lag filter time constant in the Speed Oto
57 | Command Filter 9 ) P 0 0.01 ms
: Command Input (REF: CN1 pin 14). 6400
Time Constant
Soft Start 2ms 0to
58 Acceleration |Set the acceleration time for the speed command. 0 (1000 5000
Time r/min)
Soft Start 2ms 0o
59 Deceleration |Set the deceleration time for the speed command. 0 (1000 5000
Time r/min)
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Pn Default Settin Power
Parameter name | Setting Explanation . Unit 9 |oFF—0
No. setting range N
Acc?e-;f;r':a\llt?on / Set the pseudo-S-curve acceleration/deceleration value
5A . to add to the speed command to enable smooth opera- 0 2ms |0to500
Deceleration .
: . tion.
Time Setting
Torque Select the input for the torque command and speed
58 Command/ limit. For the settings and control mode, refer to the 0 01to 1
Speed Limit  |description of the Torque Command/Speed Limit Selec-
Selection tion on page 5-83.
Set the relation between the voltage applied to the
Torque ; 0.1V/ | 10to
5C Command Scale torque c?mmand input (TREF1 or TREF2) and the Ser- 30 100% 100 ---
vomotor’s output torque.
Set to reverse the polarity of the Torque Command
Input (REF/TREF1 or PCL/TREF2).
5D Torque Output 0 0to 1
Direction Switch 0 Forward
1 Reverse
5E No. L;?trque Set the limit to the Servomotor's maximum torque. 300 % |0to500| ---
5F No. ii'lr;?trque Set the limit to the Servomotor's maximum torque. 100 % |0to500| ---
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B Sequence Parameters

Pn Default Setting | FoWer
Parameter name | Setting Explanation : Unit 91 oFF-
No. setting range ON
Positioning N
60 Completion Set the range for the Positioning Completed Output o5 Pulse Oto
(INP). 32767
Range
i | ZEmseen | e e | 20 | | 0 |
Detection - 20000
incidence output).
Rotfaot :oMnoStg:eed Set the rotation speed for the Servomotor Rotation 1010
62 Rotation Detection Output (TGON) for Internally Set Speed 50 r/min 20000
. Control.
Detection
Set the operation for positioning completion output
(INP).
Positioning completion output turns ON when
0 the position deviation is within the Positioning
Completion Range (Pn60).
Positioning completion output turns ON when
1 the position deviation is within the Positioning
Completion Range (Pn60) and there is no
— position command.
Positioning
63 Completion Positioning completion output turns ON when 0 m-n Oto3
Condition Setting the zero speed detection signal is ON and the
2 position deviation is within the Positioning
Completion Range (Pn60) and there is no
position command.
Positioning completion output turns ON when
the position deviation is within the Positioning
3 Completion Range (Pn60) and there is no
position command. The ON status will then be
held until the next position command is
received.
64 Reserved (Do not change setting.)
Select whether to activate the main power supply
undervoltage function (alarm code 13) if the main
power supply is interrupted for the Momentary Hold
Time (Pn6D) during Servo ON.
A main power supply undervoltage alarm
65 Undervoltage (alarm code 13) is not generated and the 1 Oto1

Alarm Selection

0 Servomotor turns OFF. When the main power
supply turns ON again, the Servo ON status
returns.

An error is generated for a main power supply
undervoltage alarm (alarm code 13).
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Pn
No.

Parameter name

Setting

Explanation

Default
setting

Unit

Setting
range

Power
OFF—
ON

66

Stop Selection
for Drive
Prohibition Input

Set the operation used to decelerate to a stop after the
Forward Drive Prohibit Input (POT) or Reverse Drive
Prohibit Input (NOT) has been received.

0

The torque in the drive prohibit direction is
disabled, and the dynamic brake is activated.

The torque in the drive prohibit direction is
disabled, and free-run deceleration is
performed.

The torque in the drive prohibit direction is
disabled, and an emergency stop is
performed.

Oto2

Yes

67

Stop Selection
with Main Power
OFF

Set one of the following operations to be performed
after the main power supply is cut off if the Undervolt-
age Alarm Selection (Pn6é5) is set to 0.

+ Operation during deceleration and after stopping

+ Clearing the deviation counter

During deceleration: Dynamic brake
After stopping: Dynamic brake
Deviation counter: Clear

During deceleration: Free run
After stopping: Dynamic brake
Deviation counter: Clear

During deceleration: Dynamic brake
After stopping: Servo free
Deviation counter: Clear

During deceleration: Free run
After stopping: Servo free
Deviation counter: Clear

During deceleration: Dynamic brake
After stopping: Dynamic brake
Deviation counter: Hold

During deceleration: Free run
After stopping: Dynamic brake
Deviation counter: Hold

During deceleration: Dynamic brake
After stopping: Servo free
Deviation counter: Hold

During deceleration: Free run
After stopping: Servo free
Deviation counter: Hold

During deceleration: Emergency stop
After stopping: Dynamic brake
Deviation counter: Clear

During deceleration: Emergency stop
After stopping: Servo free
Deviation counter: Clear

Oto9
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Pn Default Settin del
Parameter name | Setting Explanation : Unit 91 oFF—>
No. setting range ON
Set the operation to be performed after stopping or dur-
ing deceleration when any protective function of the
Servo Drive operates and an error occurs.
During deceleration: Dynamic brake
0 After stopping: Dynamic brake
Stop Selection )
68 for Alarm During deceleration: Free run 0 - Oto3
. 1 ) .
Generation After stopping: Dynamic brake
During deceleration: Dynamic brake
2 )
After stopping: Servo free
3 During deceleration: Free run
After stopping: Servo free
Set the operation to be performed after the Servomotor
Stop Selection turns OFF (i.e., RUN ON to OFF).
69 oP The relation between set values, operation, and devia- 0 --- Oto9
with Servo OFF | .. . . .
tion counter processing for this parameter is the same
as for the Stop Selection with Main Power OFF (Pn67).
When the Servomotor is stopped and the RUN Com-
Brake Timin mand Input (RUN) is turned OFF, the Brake Interlock Oto
6A when Sto e% Signal (BKIR) will turn OFF, and the Servomotor will 10 2ms 100 ---
PP turn OFF after waiting for the time period set for this pa-
rameter (i.e., setting x 2 ms).
When the Servomotor is stopped and the RUN Com-
mand Input (RUN) is turned OFF, the Servomotor will
Brake Timin decelerate to reduce rotation speed, and the Brake In- 0to
6B . 9 | terlock Signal (BKIR) will turn OFF after the set time for 50 2ms ---
during Operation . . 100
the parameter (i.e., setting x 2 ms) has elapsed.
BKIR will also turn OFF if the speed drops to 30 r/min
or lower before the set time elapses.
Set whether to use a built-in resistor or to add an Exter-
nal Regeneration Resistor.
Regeneration resistor used: Built-in resistor
The regeneration processing circuit will oper-
0 ate and the regeneration overload (alarm
code 18) will be enabled according to the in-
ternal resistance (with approximately 1% du-
ty).
Regeneration resistor used: External resistor
. The regeneration processing circuit will oper-
Regeneration .
. 1 ate, and regeneration overload (alarm code
6C Resistor - . . 0 0Oto3 Yes
. 18) will cause a trip when the operating rate of
Selection . .
the regeneration resistor exceeds 10%.
Regeneration resistor used: External resistor
o The regeneration processing circuit will oper-
ate, but regeneration overload (alarm code
18) will not occur.
Regeneration resistor used: None
The regeneration processing circuit and re-
3 generation overload (alarm code 18) will not
operate, and all regenerative energy will be
processed by the built-in capacitor.
Momentary Hold | Set the amount of time required until shutoff is detected 35to
6D . : . . 35 2ms Yes
Time if the main power supply continues to shut off. 1000
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Pn Default Settin Power
Parameter name | Setting Explanation . Unit 91 oFF—
No. setting range ON
Set the torque limit for the following cases.
+Drive prohibit deceleration with the Stop Selection
Emeraency Sto for Drive Prohibition Input (Pn66) set to 2. 0to
6E 'Igor uye P +Deceleration with the Stop Selection with Main Pow- 0 % 500
q er OFF (Pn67) set to 8 or 9.
+Deceleration with the Stop Selection with Servo OFF
(Pn69) set to 8 or 9.
6F Reserved (Do not change setting.)
Deviation x 256 Oto
70 Counter Set the deviation counter overflow level. 100 puls-
32767
Overflow Level es
Speed
Cc_nrrgrmzlr;d/ Set the overflow level for Speed Command Input (REF) 0to
71 q or Torque Command Input (TREF) using voltage after 0 01V
Command Input : 100
offset adjustment.
Overflow Level
Setting
Overload 0to
72 | Detection Level | Set the overload detection level. 0 %
. 500
Setting
Overspeed 0to
73 | Detection Level | Set the overspeed detection level. 0 r/min
: 20000
Setting
78 Reserved (Do not change setting.)
79 Reserved (Do not change setting.)
7A Reserved (Do not change setting.)
7B Reserved (Do not change setting.)
7C Reserved (Do not change setting.) - -
7D Reserved (Do not change setting.) - -
7E Reserved (Do not change setting.)
7F Reserved (Do not change setting.)
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Parameters Details

* This section provides an explanation for all parameters.
Be sure to fully understand the meanings of parameters before making changes to the parameter
settings.
Do not change the parameters marked “Reserved”.
Do not change the settings marked “Reserved”.

B Function Selection Parameters (Pn00 to PnOF)

Pno00 Unit No. Setting All modes
Setting range Oto15 Unit Default setting 1 Power OFFON | Yes

e [f communications with a computer or other host controller are used by multiple Units via RS-232
or RS-485, it is necessary to identify which Unit the host is accessing. With this parameter, the unit
number can be confirmed using alphanumeric characters.

* The unit number is determined by the unit number switch setting on the front panel when the power

supply is turned ON. This number is the unit number when using serial communications.
* The setting of this parameter has no effect on Servomotor operation.

* The setting of this parameter can be changed only by using the unit number switch on the front
panel.
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PnO1 Default Display All modes
Setting range 0to 17 Unit Default setting 1 Power OFFON | Yes

Explanation of Settings

Setting Explanation

0 Position deviation

—_

Servomotor rotation speed

Torque output

Control mode

I/O signal status

Alarm code and history

Software version

Warning display

Regeneration load ratio

©| 0| N| Ol | | W[ DN

Overload load ratio

—_
o

Inertia ratio

—_
—

Total feedback pulses

12 Total command pulses

13 Reserved

14 Reserved

15 Automatic Servomotor recognition display

16 Analog input value

17 Reason for no rotation

* Select the data to be displayed on the 7-segment display on the front panel after the power supply
is turned ON.

e For information on the display, refer to 6-4 Setting the Mode on page 6-7.
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Pn02 Control Mode Selection All modes
Setting range Oto6 Unit Default setting 0 Power OFFON | Yes

Explanation of Settings

Setting Explanation

0 Position Control Mode (pulse-string command)

1 Speed Control Mode (analog command)

Torque Control Mode (analog command)

Mode 1: Position Control Mode, Mode 2: Speed Control Mode

Mode 1: Speed Control Mode, Mode 2: Torque Control Mode

2
3
4 Mode 1: Position Control Mode, Mode 2: Torque Control Mode
5
6

Reserved

¢ Use this parameter to set the control mode.

* If composite modes are set (settings 3 to 5), Mode 1 or Mode 2 can be selected using the Control
Mode Switch Input (TVSEL).
* Open the Control Mode Switch Input to select Mode 1.
* Close the Control Mode Switch Input to select Mode 2.

* Do not input a command within 10 ms before or after switching.

Control Mode —l Closed |
Switch Input Open | I Open
Mode 1 —>|<— Mode 2 —>|<— Mode 1

10 ms min. 10 ms min.
Pno03 Torque Limit Selection [Position| [Speed |
Setting range Oto3 Unit Default setting 1 Power OFFON | ---
Explanation of Settings
Setting Explanation
0 Use PCL (CN1 pin 16) as the limit value for forward operation and NCL (CN1 pin 18) as
the limit value for reverse operation.
1 Use Pn5E as the limit value for forward and reverse operation.
5 Use Pn5E as the limit value for forward operation and Pn5F as the limit value for reverse
operation.
3 Use Pn5E as the value when the GSEL/TLSEL input is open and use Pn5F as the value
when the GSEL/TLSEL input is closed.

* Use this parameter to set the torque limit method for forward and reverse operation.

* If this parameter is set to 0, the torque limit input for forward and reverse operation will be limited
by the No.1 Torque Limit (Pn5E).

* When using torque control, the No.1 Torque Limit (Pn5E) will be the limit value for forward and
reverse operation regardless of the setting of this parameter.
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Pn04 Drive Prohibit Input Selection All modes
Setting range Oto2 Unit Default setting 1 Power OFFON | Yes

Explanation of Settings

Setting Explanation
0 Forward Drive Prohibit Input and Reverse Drive Prohibit Input enabled.
1 Forward Drive Prohibit Input and Reverse Drive Prohibit Input disabled.
2 Forward Drive Prohibit Input and Reverse Drive Prohibit Input enabled.

* Install limit switches at both ends of the axis to prohibit the Servomotor from traveling in the
direction specified by the switch. This can be used to prevent the workpiece from traveling too far
and thus prevent damage to the machine.

* Operation will be as follows if 0 is set.

* Connection between Forward Drive Prohibit Input (POT: CN1 pin 9) and COM closed: Forward
limit switch not operating and status normal.

* Connection between Forward Drive Prohibit Input (POT: CN1 pin 9) and COM open: Forward
drive prohibited and reverse drive permitted.

* Connection between Reverse Drive Prohibit Input (NOT: CN1 pin 8) and COM closed: Reverse
limit switch not operating and status normal.

* Connection between Reverse Drive Prohibit Input (NOT: CN1 pin 8) and COM open: Reverse
drive prohibited and forward drive permitted.

« |f this parameter is set to 0, the Servomotor will decelerate and stop according to the sequence
set in the Stop Selection for Drive Prohibition Input (Pn66). For details, refer to the explanation for
Stop Selection for Drive Prohibition Input (Pn66) on page 5-87.

¢ |f this parameter is set to 0 and the forward and reverse prohibit inputs are both open, an error will
be detected in the Servo Drive, and a drive prohibit input error (alarm code 38) will occur.

* If this parameter is set to 2, a drive prohibit input error (alarm code 38) will occur when the
connection between either the forward or reverse prohibit input and COM is open.

* If a limit switch above the workpiece is turned OFF when using a vertical axis, the upward torque
will be eliminated, and there may be repeated vertical movement of the workpiece. If this occurs,
set the Stop Selection for Drive Prohibition Input (Pn66) to 2 or limit operation using the host
controller rather than using this parameter.

Pn05

Command Speed Selection

Setting range Oto3 Unit Default setting 0 Power OFF-ON | ---

Explanation of Settings
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Setting Explanation

0 Speed Command Input (REF: CN1 pin 14)

1 No. 1 Internally Set Speed to No. 4 Internally Set Speed (Pn53 to Pn56)

No. 1 Internally Set Speed to No. 3 Internally Set Speed (Pn53 to Pn55) and Speed Com-

2 mand Input (REF)

3 No. 1 Internally Set Speed to No. 8 Internally Set Speed (Pn53 to Pn56 and Pn74 to Pn77)

* Use this parameter to select the speed command when using speed control. The Servo Drive has
internally set speeds that can be used to easily achieve speed control by using contact inputs.
* For details on internally set speeds, refer to 5-3 Internally Set Speed Control on page 5-5.
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Pn06 Zero Speed Designation/Speed Command Direction Switch [Speed||Torque|

Setting range

Oto2 Unit Default setting 0 Power OFF-ON | ---

Explanation of Settings

Setting

Explanation

0

The zero-speed designation input will be ignored, and a zero-speed designation will not
be detected.

The zero-speed designation input will be enabled, and the speed command will be
assumed to be zero when the connection between the input and common is open.

Speed mode: Use as the speed command sign. The rotation direction is forward when
the connection between the input and common is open and reverse when
the connection between the input and common is closed.

Torque mode: The zero-speed designation input will be ignored, and a zero-speed
designation will not be detected.

* Use this parameter to set the function of the Zero-speed Designation Input (VZERO: CN1 pin 26).

Pno07 SP Selection All modes

Setting range

0Oto9 Unit Default setting 3 Power OFF-ON | ---

Explanation of Settings

Setting

Explanation

0

Actual Servomotor speed: 6 V/47 r/min

—_

Actual Servomotor speed: 6 V/188 r/min

Actual Servomotor speed: 6 V/750 r/min

Actual Servomotor speed: 6 V/3000 r/min

Actual Servomotor speed: 1.5 V/3000 r/min

Command speed: 6 V/47 r/min

Command speed: 6 V/188 r/min

Command speed: 6 V/750 r/min

Command speed: 6 V/3000 r/min

O 0| N| OO OO | W N

Command speed: 1.5 V/3000 r/min
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Pno08 IM Selection All modes
Setting range Oto12 Unit Default setting Power OFFON | ---

Explanation of Settings

Setting Explanation
0 Torque command: 3 V/rated (100%) torque
1 Position deviation: 3 V/31 pulses
2 Position deviation: 3 V/125 pulses
3 Position deviation: 3 V/500 pulses
4 Position deviation: 3 V/2000 pulses
5 Position deviation: 3 V/8000 pulses
6 Reserved
7 Reserved
8 Reserved
9 Reserved
10 Reserved
11 Torque command: 3 V/200% torque
12 Torque command: 3 V/400% torque

Pn09 General-purpose Output 2 Selection All modes
Setting range Oto8 Unit Default setting Power OFF5ON | ---

Explanation of Settings

Setting

Explanation

0

Output during torque limit

Zero speed detection output

Warning output for over regeneration, overload, absolute encoder battery, or fan lock

Over regeneration warning output

Overload warning output

Absolute encoder battery warning output

Fan lock warning

output

Reserved

0l N O] O] Al WO N

Speed conformity output

* Use this parameter to assign the function of General-purpose Output 2 (OUTM2: CN1 pin 40).
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PnOA General-purpose Output 1 Selection All modes

Setting range

Oto8 Unit Default setting 1 Power OFF-ON | ---

Explanation of Settings

Setting

Explanation

0

Output during torque limit

Zero speed detection output

Warning output for over regeneration, overload, absolute encoder battery, or fan lock

Over regeneration warning output

Overload warning output

Absolute encoder battery warning output

Fan lock warning output

Reserved

0| N O] O] [ WO N

Speed conformity output

* Use this parameter to assign the function of General-purpose Output 1 (OUTM1: CN1 pin 12).

PnOB Operation Switch When Using Absolute Encoder All modes

Setting range

Oto2 Unit Default setting 0 Power OFF-ON | Yes

Explanation of Settings

Setting

Explanation

0

Use as absolute encoder.

1

Use as incremental encoder.

2

Use as absolute encoder but ignore multi-turn counter overflow.

* Use this parameter to set the operating method for the 17-bit absolute encoder.
* The setting of this parameter is disabled if a 5-core 2,500-pulse/revolution incremental encoder is

used.
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PnoC RS-232 Baud Rate Setting
Setting range Oto5 Unit Default setting Power OFFON | Yes
Explanation of Settings
Setting Explanation
0 2,400 bps
1 4,800 bps
2 9,600 bps
3 19,200 bps
4 38,400 bps
5 57,600 bps
* Use this parameter to select the baud rate for RS-232 communications.
* Baud rate error: +0.5%.
PnoOD RS-485 Baud Rate Setting
Setting range Oto5 Unit --- Default setting Power OFF—ON | Yes
Explanation of Settings
Setting Explanation
0 2,400 bps
1 4,800 bps
2 9,600 bps
3 19,200 bps
4 38,400 bps
5 57,600 bps
* Use this parameter to select the baud rate for RS-485 communications.
* Baud rate error: +0.5%.
PnoOE Front Key Protection Setting
Setting range Oto1 Unit --- Default setting Power OFFON | Yes

Explanation of Settings

Setting

Explanation

0

All enabled

1

Limited to Monitor Mode

* Front panel key operations can be limited to Monitor Mode. This function can be used to prevent

unintended changes to parameters because of incorrect key operations.

e Even if this parameter is set to 1, parameters can be changed by using communications.

* Use communications to return this parameter to 0.
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PnOF

Reserved

Setting range

Unit Default setting Power OFFON | ---

B Gain Parameters (Pn10 to Pn3D)

Pn10 Position Loop Gain
Setting range 0 to 3000 Unit 1/s Default setting 40 Power OFF-ON | ---

* Use this parameter to adjust the position loop response to suit the mechanical rigidity.

* The responsiveness of the servo system is determined by the position loop gain. Servo systems
with a high loop gain have a high responsiveness and fast positioning. To increase the position
loop gain, you must improve mechanical rigidity and increase the specific oscillation frequency.
This should be 50 to 70 (1/s) for ordinary machine tools, 30 to 50 (1/s) for general-use and
assembly machines, and 10 to 30 (1/s) for industrial robots. The default position loop gain is 40
(1/s), so be sure to lower the setting for machines with low rigidity.

* Increasing the position loop gain in systems with low mechanical rigidity or systems with low
specific oscillation frequencies may cause machine resonance, resulting in an overload alarm.

* If the position loop gain is low, you can shorten the positioning time using feed forward.

* This parameter is automatically changed by executing realtime autotuning. To set it manually,
set the Realtime Autotuning Mode Selection (Pn21) to 0.

Position loop gain is generally expressed as follows:

. . Command pulse frequency (pulses/s)
Position loop gain (Kp) = — (1/s)
Deviation counter accumulated pulses (pulses)

When the position loop gain is changed, the response is as shown in the following diagram.

When position loop gain is high.
Servomotor j / P Py 9

speed yaN

.
.
.
.
.
.

When speed loop gain is low.

> Time

¢ If the speed loop gain and position loop gain are optimally set, the Servomotor operation for the

command will be delayed 2/Kp at acceleration and delayed 3/Kp at deceleration.

2

Servomotor Positi K
speed osition [
command

N\

<

Servomotor operation
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Pnii Speed Loop Gain All modes
Setting range 1 to 3500 Unit Hz Default setting 50 Power OFF-ON | ---

¢ Use this parameter to determine speed loop responsiveness.

* The setting for the Speed Loop Gain must be increased to increase the Position Loop Gain and
improve the responsiveness of the entire servo system. Setting the Speed Loop Gain too high,
however, may result in oscillation.

* The setting unit for Pn11 will be Hz if the Inertia Ratio (Pn20) is set correctly.

When the speed loop gain is changed, the response is as shown in the following diagram.

Overshoots when speed loop gain is

Servomotor & / high. (Oscillates when gain is too high.)

speed /Ne-.

’
’
’
’
.
’
’
Q
4
4
4

’ When speed loop gain is low.

4

> Time
Pni12 Speed Loop Integration Time Constant All modes
Setting range 1 to 1000 Unit ms Default setting 20 Power OFFON | ---

* Use this parameter to set the speed loop integration time constant.
* The smaller the setting, the faster the deviation will come close to 0 when stopping. If 1000 is set,
the integral will be ineffective.

When the speed loop integration time constant is changed, the response is as shown in the fol-
lowing diagram.

Overshoots when speed loop integration time constant is small.
Servomotor i

speed pas

T

.

.
.
.
.
’

When speed loop integration
time constant is large.

= Time
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Pni3 Speed Feedback Filter Time Constant All modes
Setting range Oto5 Unit Default setting 0 Power OFFON | ---

 Use this parameter to set the time constant for the low-pass filter (LPF) after speed detection to
one of six value (0 to 5).

¢ Increasing the setting increases the time constant and decreases the noise generated by the
Servomotor. Responsiveness, however, also decreases.

* Normally, use the default setting.

Pni4 Torque Command Filter Time Constant All modes
Setting range 0 to 2500 Unit 0.01ms Default setting 80 Power OFF-ON | ---

* Use this parameter to set the time constant for the first-order lag filter inserted into the torque
command.
* This parameter may be effective in suppressing oscillation due to torsion resonance.

Pn15 Feed-forward Amount
Setting range —2000 to 2000 Unit 0.10% Default setting 300 Power OFF-ON | ---

* Use this parameter to set the feed-forward amount in Position Control Mode.
* Increasing the setting decreases the position deviation and increases the responsiveness.
Overshooting, however, will occur more easily.

Pni16 Feed-forward Command Filter
Setting range 0 to 6400 Unit 0.01ms Default setting 100 Power OFFON | ---

* Use this parameter to set the time constant for the first-order lag filter inserted into the feed-
forward.

* Setting the Feed-forward Command Filter may improve operation if speed overshooting occurs or
the noise during operation is large when the feed forward is set high.

Pn17 Reserved
Setting range ‘ Unit ‘ Default setting | ‘ Power OFF—-ON |
Pni18 Position Loop Gain 2
Setting range 1 to 3000 Unit 1/s Default setting 20 Power OFF-ON | ---
* Use this parameter to set the responsiveness of the position control system for the second position
loop.
Pn19 Speed Loop Gain 2 All modes
Setting range 1 to 3500 Unit Hz Default setting 80 Power OFFON | ---

* Use this parameter to set the responsiveness of the second speed loop.
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Pni1A Speed Loop Integration Time Constant 2 All modes
Setting range 1 to 1000 Unit ms Default setting 50 Power OFFON | ---
* Use this parameter to set the second speed loop integration time constant.
PniB Speed Feedback Filter Time Constant 2 All modes
Setting range Oto5 Unit Default setting 0 Power OFFON | ---
* Use this parameter to set the second speed feedback filter time constant.
PniC Torque Command Filter Time Constant 2 All modes
Setting range 0 to 2500 Unit 0.01 ms Default setting 100 Power OFFON | ---

* Use this parameter to set the second torque command filter time constant.

* The parameters from Pn18 to Pn1C are the gain and time constants to be selected when gain
switching is enabled in the Gain Switching Input Operating Mode Selection (Pn30).

* The gain is switched according to the condition set in the Control Gain Switch 1 Setting (Pn31).

* If the mechanical system inertia changes greatly or if you want to change the responsiveness
when the Servomotor is rotating and when it is being stopped, you can achieve the appropriate
control by setting the gains and time constants beforehand for each of these conditions, and switch
them according to the condition.

* These parameters are automatically changed by executing realtime autotuning. To set them
manually, set the Realtime Autotuning Mode Selection (Pn21) to 0.

* Gain switching is enabled only for position control.

PniD Notch Filter 1 Frequency
Setting range 100 to 1500 Unit Hz Default setting | 1500 Power OFF—ON | ---
» Use this parameter to set the frequency of notch filter 1 for resonance suppression.

* The notch filter function will be disabled if this parameter is set to 1500.
Pn1E Notch Filter 1 Width
Setting range Oto4 Unit Default setting 2 Power OFFON | ---

* Use this parameter to set the width of notch filter 1 for resonance suppression to one of 5 levels.
* Increasing the setting increases the notch width. Normally, use the default setting.

Pni1F

Reserved

Setting range

Power OFF—ON ---

Unit Default setting
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Pn20 Inertia Ratio All modes
Setting range 0 to 10000 Unit % Default setting 300 Power OFFON | ---

* Use this parameter to set the load inertia as a percentage of the Servomotor rotor inertia.

* Pn20 = (Load inertia + Rotor inertia) x 100%

* When normal mode autotuning is executed, the load inertia will be automatically estimated after
the specified operation, and this parameter will be updated with the result.

* When realtime autotuning is enabled, the inertia ratio is continuously estimated and saved in
EEPROM every 30 min.

¢ If the inertia ratio is set correctly, the setting unit for the Speed Loop Gain (Pn11) and Speed Loop
Gain 2 (Pn19) will be Hz.

* If the Inertia Ratio (Pn20) is set larger than the actual value, the setting for speed loop gain will
increase. If the inertia ratio is set smaller than the actual value, the setting for speed loop gain will

decrease.
Pn21 Realtime Autotuning Mode Selection All modes
Setting range Oto7 Unit Default setting 0 Power OFFON | ---

Explanation of Settings

Setting Explanation
0 Realtime autotuning is disabled.
1 Normal mode: There is almost no change.
2 Normal mode: There are gradual changes.
3 Normal mode: There are sudden changes.
4 Vertical axis mode: There is almost no change.
5 Vertical axis mode: There are gradual changes.
6 Vertical axis mode: There are sudden changes.
7 No gain switching: There is almost no change.

* Use this parameter to set the operating mode for realtime autotuning.

* The higher the value that is set (e.g., 3 or 6), the faster the response is for a change in inertia during
operation. Operation, however, may be unstable depending on the operating pattern. Normally,
set the parameter to 1 or 4.

* Use a setting of 4 to 6 if a vertical axis is used.

* Use setting 7 if vibration is caused by gain switching.

Pn22 Realtime Autotuning Machine Rigidity Selection All modes
Setting range OtoF Unit Default setting 2 Power OFFON | ---

* Use this parameter to set the machine rigidity to one of 16 levels when realtime autotuning is
enabled.
Low <« Machinerigidity — High
Low « Servo gain — High
| Pn22 | 04---cmocoeaoas E-F
Low « Responsiveness — High

¢ If the setting is changed suddenly by a large amount, the gain will change rapidly, subjecting the
machine to shock. Always start by making small changes in the setting, and gradually increase the
setting while monitoring machine operation.
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Pn23 Adaptive Filter Selection

|Position|| Speed |

Setting range

Oto2 Unit ---

Default setting

Power OFF-ON | Yes

Explanation of Settings

Setting

Explanation

0

Adaptive filter disabled.

1

Adaptive filter enabled.

2

Hold (The adaptive filter frequency when the setting was changed to 2 will be held.)

* Use this parameter to set the operation of the adaptive filter.
* The Adaptive Filter Table Number Display (Pn2F) will be reset to 0 when the adaptive filter is

disabled.

* The adaptive filter is normally disabled in the torque control mode.

Pn24 Vibration Filter Selection
Setting range Oto2 Unit Default setting Power OFFON | ---
Explanation of Settings
Setting Explanation
0 No switching. (Both filter 1 and filter 2 are enabled.)
Filter 1 or filter 2 can be selected using vibration filter switching (DFSEL).
1 *DFSEL open: Vibration filter 1 (Pn2B and Pn2C) is selected.
*DFSEL closed: Vibration filter 2 (Pn2D and Pn2E) is selected.
Switching with position command direction.
2 +Forward: Vibration filter 1 (Pn2B and Pn2C) is selected.
+ Reverse: Vibration filter 2 (Pn2D and Pn2E) is selected.
Pn25 Autotuning Operation Setting All modes
Setting range Oto7 Unit Default setting Power OFFON | ---

Explanation of Settings

Setting

Rotation direction

Number of rotations

0

Forward to reverse

Reverse to forward

Forward to forward

Reverse to reverse

Two rotations

Forward to reverse

Reverse to forward

Forward to forward

No| o] A WD

Reverse to reverse

One rotation

* Set the operating pattern for normal mode autotuning.
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Pn26 Overrun Limit Setting
Setting range 0to 1000 ‘Unit‘ 0.1 revolution | Default setting| 10 ‘ Power OFF—ON ‘ ---

* Use this parameter to set the Servomotor’s allowable operating range for the position command
input range.

* An overrun limit error (alarm code 34) will occur if the setting is exceeded.

* The function will be disabled if the setting is 0.

e For details, refer to Overrun Limit on page 5-18.

Pn27 Instantaneous Speed Observer Setting [Position| [Speed|

Setting range Oto1 ‘ Unit ‘ Default setting ‘ 0 ‘ Power OFF—ON | ---

Explanation of Settings

Setting Explanation
0 Disabled
1 Enabled

* The instantaneous speed observer can both increase the responsiveness and reduce vibration at
stopping by improving the speed detection accuracy for devices with high rigidity.

* The Inertia Ratio (Pn20) must be set correctly.

* The Instantaneous Speed Observer Setting (Pn27) will be 0 (disabled) if the Realtime Autotuning
Mode Selection (Pn21) is not set to 0 (enabled).

Pn28 Notch Filter 2 Frequency All modes

Setting range 100 to 1500 Unit Hz Default setting | 1500 Power OFFON | ---

* Use this parameter to set the notch frequency of notch filter 2 for resonance suppression.
* The notch filter will be disabled if the setting is 1500.

Pn29 Notch Filter 2 Width All modes
Setting range Oto 4 Unit Default setting 2 Power OFFON | ---

* Use this parameter to set the notch width of notch filter 2 for resonance suppression.
¢ Increasing the setting will increase the notch width. Normally, use the default setting.

Pn2A Notch Filter 2 Depth All modes
Setting range 0to 99 Unit Default setting 0 Power OFFON | ---

* Use this parameter to set the notch depth of notch filter 2 for resonance suppression.
* Increasing the setting will decrease the notch depth and the phase lag.

Pn2B Vibration Frequency 1
Setting range 0 to 2000 Unit 0.1 Hz Default setting 0 Power OFFON | ---

* Use this parameter to set vibration frequency 1 for damping control to suppress vibration at the

end of the load.
* Measure the frequency at the end of the load and make the setting in units of 0.1 Hz.

* Setting frequency: 10.0 to 200.0 Hz. The function will be disabled if the setting is 0 to 9.9 Hz.
* Refer to Damping Control on page 7-35 for more information.
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Pn2C Vibration Filter 1 Setting
Setting range —200 to 2000 Unit 0.1 Hz Default setting 0 Power OFFON | ---

* First set the Vibration Frequency 1 (Pn2B). Then reduce the setting of Pn2C if torque saturation

occurs or increase the setting of Pn2C to increase operation speed. Normally, use a setting of 0.
* Other than the setting range, the following restriction also applies: 10.0 Hz— Pn2B < Pn2C < Pn2B.
* Refer to Damping Control on page 7-35 for more information.

Pn2D Vibration Frequency 2
Setting range 0 to 2000 Unit 0.1 Hz Default setting 0 Power OFFON | ---

* Use this parameter to set the vibration frequency 2 for damping control to suppress vibration at the
end of the load.

* Measure the frequency at the end of the load and make the setting in units of 0.1 Hz.
* Setting frequency: 10.0 to 200.0 Hz. The function will be disabled if the setting is 0 to 9.9 Hz.
* Refer to Damping Control on page 7-35 for more information.

Pn2E Vibration Filter 2 Setting
Setting range —200 to 2000 Unit 0.1 Hz Default setting 0 Power OFF-ON | ---

* First set the Vibration Frequency 2 (Pn2D). Then reduce the setting of Pn2E if torque saturation

occurs or increase the setting of Pn2E to increase operation speed. Normally, use a setting of 0.
* Other than the setting range, the following restriction also applies: 10.0 Hz — Pn2D < Pn2E < Pn2D
* Refer to Damping Control on page 7-35 for more information.
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Pn2F Adaptive Filter Table Number Display |Position| | Speed |

Setting range 0to 64 Unit Default setting 0 Power OFFON | ---

Explanation of Settings

Displayed | Notch Filter 1 Displayed | Notch Filter 1 Displayed Notch Filter 1
value Frequency (Hz) value Frequency (Hz) value Frequency (Hz)

0 Disabled 22 766 44 326
1 Disabled 23 737 45 314
2 Disabled 24 709 46 302
3 Disabled 25 682 47 290
4 Disabled 26 656 48 279
5 1482 27 631 49 269 (Disabled when Pn22 > F)
6 1426 28 607 50 258 (Disabled when Pn22 > F)
7 1372 29 584 51 248 (Disabled when Pn22 > F)
8 1319 30 562 52 239 (Disabled when Pn22 > F)
9 1269 31 540 53 230 (Disabled when Pn22 > F)
10 1221 32 520 54 221 (Disabled when Pn22 > E)
11 1174 33 500 55 213 (Disabled when Pn22 > E)
12 1130 34 481 56 205 (Disabled when Pn22 > E)
13 1087 35 462 57 197 (Disabled when Pn22 > E)
14 1045 36 445 58 189 (Disabled when Pn22 > E)
15 1005 37 428 59 182 (Disabled when Pn22 > D)
16 967 38 412 60 Disabled
17 930 39 396 61 Disabled
18 895 40 381 62 Disabled
19 861 41 366 63 Disabled
20 828 42 352 64 Disabled
21 796 43 339

» This parameter displays the table entry number corresponding to the frequency of the adaptive filter.

» This parameter is set automatically and cannot be changed if the adaptive filter is enabled (if the Adaptive
Filter Selection (Pn23) is not 0).

* When the adaptive filter is enabled, data will be saved in EEPROM every 30 min. If the adaptive filter is
enabled the next time the power supply is turned ON, adaptive operation will start with the data saved in
EEPROM as the default value.

* To clear this parameter and reset the adaptive operation, disable the adaptive filter by setting the
Adaptive Filter Selection (Pn23) to 0, and then enable it again.
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Pn30 Gain Switching Input Operating Mode Selection All modes
Setting range Oori Unit Default setting 1 Power OFFON | ---

Explanation of Settings

Setting

Explanation

0 Gain 1 (PI/P switching enabled)

1 Gain 1/gain 2 switching enabled

* Use this parameter to select whether to switch between Pl and P operation or to switch between
gain 1 and gain 2 in Speed Control Mode.

* PI/P operation switching is performed using gain switching (GSEL: CN1 pin 27). Pl is not changed,
however, if the Torque Limit Selection (Pn03) is set to 3.

Gain input Speed loop operation
COM open PI operation
COM connection P operation

* For information on conditions for switching between gain 1 and gain 2, refer to Gain Switching

Function on page 7-26.
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Pn31 Control Gain Switch 1 Setting All modes
Setting range 0to 10 Unit Default setting 0 Power OFFON | ---

Explanation of Settings

Position Control Mode

(O: Enabled, x: Disabled)

Explanation
Setting . . Gain Switch 1 Gain Switch 1
Gain switching conditions ‘I'Gi.rilg (Spmlctg; *11 Level Setting Hysteresis Set-
(Pn33) ting (Pn34) 2
0 Always gain 1 (Pn10 to Pn14) X X X
1 Always gain 2 (Pn18 to Pn1C) X X X
5 Switching using Gain Switch Input % % %
(GSEL) for CN1 pin 27
3 Amount of change in torque o o’ o’
command (Figure A) (X 0.05%) (x 0.05%)
4 Always gain 1 (Pn10 to Pn14) X X X
5 Command speed (Figure B) O O (r/min) O (r/min)
5 Amount of position deviation o o™ o™
(Figure C) (Pulse) (Pulse)
7 Command pulses received (Figure D) O X X
Positioning Completed Signal (INP)
8 | OFF (Figure E) © x X
9 Actual Servomotor speed (Figure B) O O (r/min) O (r/min)
1o | Combination of command pulse input o 0’ o
and speed (Figure F) (r/min) (r/min)
Speed Control Mode
Explanation
Setting Gain Switch Time Gain Switch Gain Switch
Gain switching conditions (Pn32, 37) 1 Level Setting | Hysteresis Set:
’ (Pn33,38) |ting (Pn34, 39) 2
0 Always gain 1 (Pn10 to Pn14) X X X
1 Always gain 2 (Pn18 to Pn1C) X X X
5 Switching using Gain Switch Input % % %
(GSEL) for CN1 pin 27
5 |Amountof change in torque o 0’3 0’3
command (Figure A) (0.05%/166 us) | (0.05%/166 us)
4 |Amountof change in speed o 0’8 O
command (Figure B) (10 r/min/s) (10 r/min/s)
5 Command speed (Figure C) O O (r/min) O (r/min)
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Torque Control Mode

Explanation

Setting . . , Gain Switch Gain Switch
Gain switching conditions G?gfg;'tg;;ﬂne Level Setting | Hysteresis Set:
’ (Pn33,38) |ting (Pn34, 39) 2

0 Always gain 1 (Pn10 to Pn14) X X X

1 Always gain 2 (Pn18 to Pn1C) X X X

> Switching using Gain Switch Input % % %
(GSEL) for CN1 pin 27

5 |Amountof change in torque command o 0’3 0’
(Figure A) (0.05%/166 us) | (0.05%/166 ps)

* Use this parameter to select the conditions for switching between gain 1 and gain 2 when the Gain
Switching Input Operation Mode Selection (Pn30) is set to 1.

* The gain is always gain 1 regardless of the gain input if the Control Gain Switch 1 Setting (Pn31)
is 2 and the Torque Limit Selection (Pn03) is 3.

¢ If the Control Mode Setting (Pn02) is set to a composite mode (3, 4, or 5), the setting of this
parameter is valid when the first control mode is used.

*1. The Gain Switch 1 Time (Pn32) is used when returning from gain 2 to gain 1.

*2. The Gain Switch 1 Hysteresis Setting (Pn34) is defined as shown in the following figure.

/\ A\ 4
ad
Pn33 —> :
0 : :
Gain1 ' Gain2 : ' Gaini
' Pn32
—

*3. The amount of change is the value within 166 ps.
Example: When the condition is a 10% change in torque in 166 us, the set value is 200.
*4. This is the encoder resolution.

*5. The meanings of the Gain Switch Time, Gain Switch Level Setting, and Gain Switch Hysteresis
Setting are different from normal if this parameter is set to 10. (Refer to Figure F.)
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Command

speed S \

. Gain 1 Gain 2

i Gain 2 is used only during the Speed Loop Integration Time Constant. |
|_Gain 1 is used at other times.

Pn32 Gain Switch 1 Time All modes
Setting range 0 to 10000 Unit x 166 us Default setting 30 Power OFFON | ---

* For Position Control Mode, use this parameter to set the delay time when returning from gain 2 to
gain 1 if the Control Gain Switch 1 Setting (Pn31) is 3 or 5 to 10.

* For Speed Control Mode, use this parameter to set the delay time when returning from gain 2 to
gain 1 if the Control Gain Switch 1 Setting (Pn31) is 3 to 5.

* For Torque Control Mode, use this parameter to set the delay time when returning from gain 2 to
gain 1 if the Control Gain Switch 1 Setting (Pn31) is 3.
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Pn33 Gain Switch 1 Level Setting All modes
Setting range 0 to 20000 Unit Default setting 600 Power OFFON | ---

* For Position Control Mode, use this parameter to set the judgment level for switching between gain
1 and gain 2. If the Control Gain Switch 1 Setting (Pn31) is setto 3, 5, 6, 9, or 10, Pn33 is enabled.
The unit depends on the Control Gain Switch 1 Setting (Pn31).

* For Speed Control Mode, use this parameter to set the judgment level for switching between gain
1 and gain 2. If the Control Gain Switch 1 Setting (Pn31) is set to 3 to 5. Pn33 is enabled. The unit
depends on the Control Gain Switch 1 Setting (Pn31).

* For Torque Control Mode, use this parameter to set the judgment level for switching between gain
1 and gain 2. If the Control Gain Switch 1 Setting (Pn31) is set to 3, Pn33 is enabled. The unit
depends on the Control Gain Switch 1 Setting (Pn31).

Pn34 Gain Switch 1 Hysteresis Setting All modes
Setting range 0 to 20000 Unit Default setting 50 Power OFFON | ---

* Use this parameter to set the hysteresis width for the judgment level set in the Gain Switch 1 Level
Setting (Pn33). The unit depends on the Control Gain Switch 1 Setting (Pn31). The following
shows the definitions for the Gain Switch 1 Time (Pn32), Gain Switch 1 Level Setting (Pn33), and
Gain Switch 1 Hysteresis Setting (Pn34).

/\ A4
pard
Pn33—> :
: \‘\M
0 : :
Gain1 ' Gain2 | ' Gain1
! Pn32

* The settings for the Gain Switch 1 Level Setting (Pn33) and the Gain Switch 1 Hysteresis Setting
(Pn34) are effective as absolute values (positive/negative).

Pn35 Position Loop Gain Switching Time
Setting range 0 to 10000 Unit x 166 us Default setting 20 Power OFF-ON | ---

* When switching between gain 1 and gain 2 is enabled, set the phased switching time only for
position loop gain at gain switching.

Example: 166 166us Kp1 (Pn10) > Kp2 (Pn18)

166 166
Kp1 (Pn10)— \"f— [0] Bold solid line
Pn35=[01_ \\ 7777777 -
..... i TTmmmmmmmeees
— Thin solid line

Kp2 (Pn18)—
Gain1 | Gain 2 | Gain 1

> <€
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Pn36 Control Gain Switch 2 Setting

[Speed||Torque|

Setting range Oto5 Unit Default setting 0 Power OFFON | ---

Explanation of Settings

Setting Explanation

0 Always gain 1

1 Always gain 2

Gain 2 is selected when the Gain Switching Input (GSEL: CN1 pin 27) is ON. (The Gain

2 Switching Input Operating Mode Selection (Pn30) must be setto 1.)

3 Gain 2 is selected as the amount of change in the torque command increases.

4 Qain 2 is selected as the amount of change in speed command (i.e., acceleration)
increases.

5 Gain 2 is selected as the command speed increases.

¢ If the Control Mode Setting (Pn02) is set to a composite mode (3, 4, or 5), the setting of this
parameter is valid when the second control mode is used.

* Use this parameter to select the conditions for switching between gain 1 and gain 2 if the second
control mode is used when the Gain Switching Input Operating Mode Selection (Pn30) is set to 1.

¢ If 2 is selected, the Control Gain Switch 1 Setting (Pn31) is set to 2 and the Torque Limit Selection
(Pn03) is set to 3, the gain is always gain 1 regardless of the gain input.

e For information on switching levels and timing, refer to Gain Switching Function on page 7-26.

Pn37 Gain Switch 2 Time [Speed||Torque|

Setting range 0 to 10000 Unit x 166 us Default setting 30 Power OFF5ON | ---

* Use this parameter to set the delay time when returning from gain 2 to gain 1 if the Control Gain
Switch 2 Setting (Pn36) is 3 to 5.

Pn38 Gain Switch 2 Level Setting

[Speed||Torque|

Setting range 0 to 20000 Unit Default setting 0 Power OFFON | ---

* Use this parameter to set the judgment level for switching between gain 1 and gain 2 when the
Control Gain Switch 2 Setting (Pn36) is set to 3 to 5. The unit depends on the setting for the Control
Gain Switch 2 Setting (Pn36).

Pn39 Gain Switch 2 Hysteresis Setting

[Speed||Torque|

Setting range 0 to 20000 Unit Default setting 0 Power OFF-ON | ---

* Use this parameter to set the hysteresis width for the judgment level set in the Gain Switch 2 Level
setting (Pn38). The unit depends on the Control Gain Switch 2 Setting (Pn36). The following shows
the definitions for the Gain Switch 2 Time (Pn37), Gain Switch 2 Level Setting (Pn38), and Gain
Switch 2 Hysteresis Setting (Pn39).

/\ Y
pad
Pn38 —> .
: \-7\“ Pn39
0 i :
Gain1 ' Gain2 : .+ Gain1
i Png7

* The settings for the Gain Switch 2 Level Setting (Pn38) and the Gain Switch 2 Hysteresis Setting
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(Pn39) are effective as absolute values (positive/negative).

Pn3D Jog Speed All modes
Setting range 0 to 500 Unit r/min Default setting 200 Power OFFON | ---
* Use this parameter to set the speed for jog operation.
* Before use, refer to Jog Operation on page 6-24.
B Position Control Parameters (Pn40 to Pn4E)
Pn40 Command Pulse Input Selection
Setting range Oor1 Unit Default setting 0 Power OFFON | Yes

Explanation of Settings

Setting

Explanation

0

Photocoupler input (+PULS: CN1 pin 3, -PULS: CN1 pin 4, +SIGN: CN1 pin 5,
—SIGN: CN1 pin 6)

Line driver input (+CWLD: CN1 pin 44, -CWLD: CN1 pin 45, +CCWLD: CN1 pin 46,
—CCWLD: CN1 pin 47)

* Use this parameter to select whether to use photocoupler or line-driver input for the command

pulse input.

Pn41 Command Pulse Rotation Direction Switch
Setting range Oor1 Unit Default setting 0 Power OFFON | Yes
Explanation of Settings
Setting Explanation
0 The Servomotor rotates in the direction specified by the command pulse.

The Servomotor rotates in the opposite direction from the direction specified by the
command pulse.

* Use this parameter to set the Servomotor rotation direction used for the command pulse input.
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Pn42 Command Pulse Mode
Setting range Oto3 Unit --- Default setting 1 Power OFF—ON | Yes

Explanation of Settings

Setting | Command pulse mode | Servomotor forward command | Servomotor reverse command
ot I (Y
90° phase difference Phw: P
Oor2 | (phases A and B) sig- Phase B = [+ ™
nal inputs 1t Yot
Line driver: t1 >2 us
Open collector: t1 2 5 us
2]
1 Reverse pulse and for- : Vot212
Ise i 1
ward pulse inputs 0D :
Line driver: t2>1 ps
Open collector: t2 > 2.5 us
Feed pulse input and
3 forward/reverse signal
input
Line driver: t2>1 ps
Open collector: 12 > 2.5 us

 Use this parameter to set the form of the pulse inputs sent as commands to the Servo Drive from

the position controller.

Pn43 Command Pulse Prohibited Input
Setting range Oorf1 Unit Default setting 1 Power OFFON | ---

Explanation of Settings

Setting Explanation
0 Enabled
1 Disabled

* Use this parameter to enable or disable the Pulse Prohibit Input (IPG: CN1 pin 33).
* Command pulse inputs will be prohibited when the connection between the IPG input and COM is

open.

* Set this parameter to 1 when the IPG input is not used. This will eliminate the necessity to
externally connect the IPG input (CN1 pin 33) and COM (CN1 pin 41).
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Pn44 Encoder Divider Numerator Setting All modes
Setting range 0 to 32767 Unit Default setting | 2500 Power OFFON | Yes
Pn45 Encoder Divider Denominator Setting All modes
Setting range 0 to 32767 Unit Default setting 0 Power OFFON | Yes

5-75

* Use this parameter to set the number of encoder pulses output from the pulse outputs (+A: CN1
pin 21, —A: CN1 pin 22, —B: CN1 pin 48, +B: CN1 pin 49)

¢ If the Encoder Divider Denominator Setting (Pn45) is 0, the number of output pulses for one
Servomotor rotation can be set for A and B using the Encoder Divider Numerator Setting (Pn44).
The resolution of the pulse output after multiplication by 4 will be as follows:

Pulse output resolution per rotation = Encoder Divider Numerator Setting (Pn44) x 4

¢ If the Encoder Divider Denominator Setting (Pn45) is not 0, the pulse output resolution per rotation
can be set using the following encoder divider equation.

Pn44 (Encoder Divider Numerator Setting)

— . : x Encoder resolution
Pn45 (Encoder Divider Denominator Setting)

Pulse output resolution per rotation =

* The encoder resolution for a 17-bit absolute encoder is 131,072 pulses/rotation and a 2,500-pulse/
rotation, 5-core incremental encoder is 10,000 pulses/rotation.

* The pulse output resolution per rotation will never exceed the encoder resolution. (If the above
settings are used, the pulse output resolution per rotation will be equal to the encoder resolution.)

* One phase-Z signal is output for each rotation of the Servomotor.

* If the value from the above equation is a multiple of 4, phases Z and A are synchronized. In all
other cases, the output width of phase Z will coincide with the encoder resolution, so phases A and
Z will not be synchronized.

Pn4 Pnd
Encoder resolution x P745 : Multiple of 4 | | Encoder resolution x P—45 : Not multiple of 4

AL LT L) AT LT 1T 1L
B __ L1 || 8 _T LT
z ] z |

Synched Not synched

* Refer to 5-7 Encoder Dividing on page 5-15 for more information on the encoder divider.
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Pn46 Encoder Output Direction Switch All modes
Setting range Oor1 Unit Default setting 0 Power OFFON | Yes
Setting Phase Forward motor operation Reverse motor operation
Phase A
0 Non-inverted phase B

Inverted phase B

Explanation of Settings

Setting

Explanation

0

Phase—B output: Not inverted, Output source: Encoder position

1

Phase—B output: Inverted, Output source: Encoder position

* Use this parameter to set the phase-B logic for pulse output (-B: CN1 pin 48, +B: CN1 pin 49).
* This parameter can be used to invert the output direction of the phase—B pulse to reverse the
relation of the phase—B pulse to the phase-A pulse.
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Pn48 Electronic Gear Ratio Numerator 1
Setting range 0 to 10000 Unit Default setting 0 Power OFF-ON | ---
Pn49 Electronic Gear Ratio Numerator 2 Position
Setting range 0 to 10000 Unit Default setting 0 Power OFF-ON | ---
Pn4A Electronic Gear Ratio Numerator Exponent
Setting range 0to 17 Unit Default setting 0 Power OFFON | ---
Pn4B Electronic Gear Ratio Denominator
Setting range 0 to 10000 Unit Default setting | 10000 | Power OFF-ON | ---

* Use these parameters to set the electronic gear.
* The electronic gear can be used for the following:
* To set the amount of Servomotor rotation or movement per input command pulse.
* To increase the nominal command pulse frequency by using a multiplier when the desired
Servomotor speed cannot be achieved due to the limited pulse oscillation capability of the host
controller.

* Electronic Gear Block Diagram

*1 [Numerator 1 (Pn48) Exponent (Pn4A)|| Internal +
Command pulses | ., [Numerator 2 (Pnd9) |* 2 command To deviation
f " F counter
| Denominator (Pn4B)|
Feedback 10,000 pulses/rev

ulses

(resolution) or

217 pulses/rev

*1. Numerator 1 or Numerator 2 is selected using the Electronic Gear Switch Input (GESEL: CN1 pin
28).

GESEL input open Numerator 1 (Pn48) selected.

GESEL input connected to COM | Numerator 2 (Pn49) selected.

* The gear ratio is set using the following equations.
If the numerator equals 0, the following value is set automatically.

Numerator ((Pn48 or Pn49) x 2PMA) = Encoder resolution

In this case, the number of command pulses per revolution can be set in Pn4B.

Encoder resolution

Electronic gear ratio = -
Number of command pulses per Servomotor rotation (Pn4B)

If the numerator does not equal 0, the gear ratio is as follows:

. . Electronic gear ratio numerator exponent (Pn4A)
Electronic gear ratio numerator (Pn48 or Pn49) x 2

Electronic gear ratio denominator (Pn4B)

Electronic gear ratio =

The upper limit of the calculated numerator ((Pn48 or Pn49) x 2P”4A) is 4,194,304/ (Pn4D setting
+1).
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Pn4C Position Command Filter Time Constant Setting
Setting range Oto7 ‘ Unit ‘ Default setting | 0 ‘ Power OFF—ON |
Explanation of Settings
Setting Explanation
0 No filter
1 Time constant: 0.2 ms
2 Time constant: 0.6 ms
3 Time constant: 1.3 ms
4 Time constant: 2.6 ms
5 Time constant: 5.3 ms
6 Time constant: 10.6 ms
7 Time constant: 21.2 ms

* The position command filter is the first-order lag filter for the command pulse input.
* The time constant of the position command filter can be set to one of eight values.
* The position command filter can be used for the following:
¢ If the command pulses change abruptly, the filter can be used to reduce the stepping movement
of the Servomotor.
* The following are examples of when the command pulses can change abruptly:
The electronic gear setting is high (10 times or higher).
The command pulse frequency is low.
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Pn4D Smoothing Filter Setting
Setting range 0to 31 ‘ Unit ‘ Default setting | 0 ‘ Power OFF—ON ‘ Yes

* Use this parameter to select the FIR filter time constant used for the command pulses (FIR: Finite
impulse response).
* The higher the setting, the smoother the command pulses.

Command

Input position command Position command after

smoothing filter processing

t t Time

tf = (Pn4E + 1) x Control cycle

* If the setting is 0, the control cycle will be (0 + 1) x 166 = 166 us.
If the setting is 1, the control cycle will be (1 + 1) X 166 = 332 us.

Likewise,

if the setting is 31, the control cycle will be (31 + 1) X 166 = 5,312 pus.

A Response with position loop gain

Response with position

/Ioop gain

Ny
.

t

\J

t

Pn4E Deviation Counter Reset Condition Setting
Setting range Oto2 ‘ Unit ‘ Default setting ‘ 1 ‘ Power OFF—ON |
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Explanation of Settings

Setting

Explanation

0

Clears the deviation counter when the signal is closed for 100 s or longer.

1

Clears the deviation counter on the falling edge of the signal (open and then closed for
100 ps or longer).

2

Disabled

e If Pn4E is set to 0, the minimum time width of the ECRST signal will be as follows:

ECRST (pin 30 . 1 in.
(pin 30) i 100 us min

|
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B Speed and Torque Control Parameters (Pn50 and Higher)

Pn50 Speed Command Scale [Speed]|Torquel

Setting range 10 to 2000 Unit (r/min)/V Default setting 300 Power OFF-ON | ---

 Use this parameter to set the relation between the voltage applied to the Speed Command Input
(REF: CN1 pin 14) and the Servomotor speed.

* Refer to 5-2 Speed Control on page 5-3 for information on speed control.

* Refer to 5-4 Torque Control on page 5-8 for information on torque control.

Pn51 Command Speed Rotation Direction Switch

Setting range Oor1 Unit --- Default setting 0 Power OFF5ON | ---

Explanation of Settings

Setting Explanation

Direction of motor rotation:

0 Clockwise (forward) for positive commands when viewing the end of the shaft

Direction of motor rotation:
Counterclockwise (reverse) for positive commands when viewing the end of the shaft

* Use this parameter to reverse the polarity of the Speed Command Input (REF: CN1 pin 14) to
change the Servomotor rotation direction without reversing the polarity of the commands from the
host controller.

* This parameter is set to 0 by default (counterclockwise (reverse) for positive commands) for
compatibility with all OMNUC W-Series Servo Drives.

* This parameter is disabled if the Zero Speed Designation/Speed Command Direction Switch
(Pn06) is set to 2.

* The operation of the Servomotor may be abnormal if the polarity of the speed command signal
from the Position Control Unit does not agree with the setting of this parameter when the Servo
Drive is in Speed Control Mode and the Servo Drive is used in combination with an external
Position Control Unit.

Pn52 Speed Command Offset Adjustment [Speed || Torque|

Setting range —2047 to 2047 Unit 0.3 mV Default setting 0 Power OFFON | ---

* Use this parameter to adjust the offset of the Speed Command Input (REF: CN1 pin 14).
* The offset amount is approximately the set value times 0.3 mV.
* There are two ways to adjust the offset.
* Manually
* Automatically
* The manual adjustment is as follows:

* To adjust the offset for individual Servo Drives, accurately input 0 V to the Speed/Torque
Command Input (REF/TREF1) (or connect REF/TREF1 to the signal ground), and then set this
parameter so that the Servomotor does not rotate.

e If you use a position loop in the host controller, set this parameter so that there are no
accumulated pulses at servo lock status.

* The automatic adjustment is as follows:
* This parameter will be automatically set when automatic offset adjustment is executed. Refer to
Automatic Offset Adjustment on page 6-22 for the procedure.
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Pn53 No. 1 Internally Set Speed
Setting range —20000 to 20000 Unit r/min Default setting 100 Power OFF-ON | ---
Pn54 No. 2 Internally Set Speed
Setting range —20000 to 20000 Unit r/min Default setting 200 Power OFFON | ---
Pn55 No. 3 Internally Set Speed Speed
Setting range —20000 to 20000 Unit r/min Default setting 300 Power OFF-ON | ---
Pn56 No. 4 Internally Set Speed [Torque| [Speed]
Setting range —20000 to 20000 Unit r/min Default setting 50 Power OFF-ON | ---

* Pn56 is also the Speed Limit in Torque Control Mode. The Torque Command/Speed Limit
Selection (Pn5B) can be used to switch to an external analog limit.

Pn74 No. 5 Internally Set Speed
Setting range —20000 to 20000 Unit r/min Default setting 500 Power OFF5ON | ---
Pn75 No. 6 Internally Set Speed
Setting range —20000 to 20000 Unit r/min Default setting | 600 Power OFF-ON | ---
Pn76 No. 7 Internally Set Speed
Setting range —20000 to 20000 Unit r/min Default setting 700 Power OFFON | ---
Pn77 No. 8 Internally Set Speed
Setting range —20000 to 20000 Unit r/min Default setting 800 Power OFFON | ---

¢ If internally set speed settings are enabled in the Command Speed Selection (Pn05), set the

number 1 to 4 internal speeds in Pn53 to Pn56 and the number 5 to 8 internal speeds in Pn74 to
Pn77. Set the speed in r/min.
* The polarity of the settings indicates the polarity of the internal command speed.

+ Clockwise (forward) when viewing the end of the shaft

= Counterclockwise (reverse) when viewing the end of the shaft

* The absolute value of the internally set speed is limited by the Overspeed Detection Level Setting

(Pn73).

Pn57

Speed Command Filter Time Constant

[Speed||Torque|

Setting range

0 to 6400

Unit

0.01 ms

Default setting

0

Power OFF—-ON

* Use this parameter to set the first-order lag filter time constant in the Speed Command Input (REF:
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Pn58 Soft Start Acceleration Time
Setting range 0 to 5000 Unit | 2 ms/ (1000 r/min) | Default setting 0 Power OFF5ON | ---
Pn59 Soft Start Deceleration Time
Setting range 0 to 5000 Unit | 2 ms/ (1000 r/min) | Default setting 0 Power OFF5ON | ---

* Use these parameters to set acceleration and deceleration times for the speed command inside
the Servo Drive.

* A soft start can be set when inputting speed commands of stepping movement or when using
internally set speed.

* Do not set acceleration and deceleration times when using the Servo Drive in combination with an
external position loop. (Set both Pn58 and Pn59 to 0.)

* Refer to 5-13 Soft Start on page 5-27 for more information on the soft start function.

Internally Set Speed

1000 r/min

Speed

ta !  td
Pn5A S-curve Acceleration/Deceleration Time Setting
Setting range 0 to 500 Unit 2ms Default setting 0 Power OFF-ON | ---

* Use this parameter to set the pseudo-S-curve acceleration/deceleration value to add to the speed
command to enable smooth operation. This parameter is useful for applications where impact may
occur due to a large change in acceleration or deceleration when starting or stopping with linear
acceleration or deceleration.

1. Set the linear acceleration and
deceleration times in Pn58 and
Pn59.

2. Set the time width for the S-curve
portion centered on the inflection
points for acceleration and
deceleration in Pn5A (unit: 2 ms).

! . T ta: Pn58 Set as follows:

IFerg . ta
ta td td: Pn59 < .ts and

td
—> s
ts: Pn5A 2
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Pn5B Torque Command/Speed Limit Selection
Setting range Oori Unit - Default setting 0 Power OFF-ON | ---
Explanation of Settings
Setting Control mode Torque command | Speed limit
Torque control TREF1
0 Torque control in Position Control/Torque Control Mode (CN1 pin 14) Prsb
. TREF2
Torque control in Speed Control/Torque Control Mode (CN1 pin 16)
Torque control
- — TREF2 VLIM (CN1
1 Torque control in Position Control/Torque Control Mode (CN1 pin 16) oin 14)
Torque control in Speed Control/Torque Control Mode
* The use of this parameter depends on the control mode.
Pn5C Torque Command Scale
Setting range 10to 100 Unit 0.1 V/100% Default setting 30 Power OFFON | ---

* Use this parameter to set the relation between the voltage applied to the torque command input
(TREF1: CN1 pin 14 or TREF2: CN1 pin 16) and the Servomotor’s output torque.

* Refer to 5-4 Torque Control on page 5-8 for information on torque command scaling.

Pn5D Torque Output Direction Switch
Setting range Oor1 Unit Default setting 0 Power OFFON | ---

Explanation of Settings

Setting

Explanation

0

Direction of motor torque:

Clockwise (forward) for positive commands when viewing the end of the shaft

Direction of motor torque:

Counterclockwise (reverse) for positive commands when viewing the end of the shaft

* Use this parameter to reverse the polarity of the Torque Command Input (REF/TREF1: CN1 pin
14 or PCL/TREF2: CN1 pin 16).
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Pn5E No. 1 Torque Limit All modes
Setting range 0 to 500 Unit % Default setting | 300 Power OFFON | ---
Pn5F No. 2 Torque Limit [Position| [Speed |
Setting range 0 to 500 Unit % Default setting 100 Power OFFON | ---

* Use these parameters to set the limit value for the output torque (Pn5E: No. 1 Torque Limit, Pn5F:
No. 2 Torque Limit) of the Servomotor.

* Refer to information on the Torque Limit Selection (Pn03) to select the torque limits.

* The maximum torque in the forward and reverse directions is limited in Torque Control Mode, and
the settings of the Torque Limit Selection (Pn03) and No. 2 Torque Limit (Pn5F) are ignored.

* Make the settings as a percentage of the rated torque.
Example: Maximum torque is limited to 150%

Torque (%)

300 (max.)

Pn5E, Pn5F = 150 2001
—»

100 (rated) T

- - ' * * Speed
1100 (Rated) (Maximum)

7200

300

Reverse

* Refer to 5-12 Torque Limit on page 5-25 for information on torque limits and the torque limit
selection.
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Pn60 Positioning Completion Range
Setting range 0 to 32767 Unit Pulse Default setting 25 Power OFFON | ---

* Use this parameter in combination with the Positioning Completion Condition Setting (Pn63) to set
the timing to output the Positioning Completed Output (INP: CN1 pin 39). The Positioning
Completed Output (INP) will turn ON when command pulse input is completed, the Servomotor
(workpiece) movement stops, and the number of the accumulated pulses in the deviation counter
is less than the setting of this parameter.

* For position control, set the number of encoder pulses.

* The basic unit for accumulated pulses is the encoder resolution. The encoder resolutions are as
follows:

* 17-bit encoder: 217 = 131,072
* 2,500-pulse/revolution encoder: 4 x 2500 = 10000

* If this parameter is set to a very small value, the time required for the INP signal to turn ON will
increase and the output may chatter. The setting of the Positioning Completion Range does not
affect the precision of the final position.

Accumulated pulses

Pn61 Zero Speed Detection All modes
Setting range 10 to 20000 Unit r/min Default setting 20 Power OFFON | ---

* Use this parameter to set the rotation speed threshold at which to output a zero speed detection output
or speed coincidence output from the general-purpose output (OUTM1: CN1 pin 12 or OUTM2: CN1 pin
40).

* If a speed detection output is assigned, an output will be made when the speed of the motor is
lower than the value set for this parameter.

¢ If a speed coincidence output is assigned, an output will be made when difference between the
speed command and the speed of the motor is lower than the value set for this parameter.

* The setting of this parameter is valid for both forward and reverse operation regardless of the
Servomotor rotation direction. This setting has a hysteresis of 10 r/min.

Forward

Speed

(Pn61 +10) r/min__ | /

:

1

/ (Pn61 — 10) r/min

- m - - --- - <+ 1

: '

X 1
ouTM! ON
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Pn62 Rotation Speed for Motor Rotation Detection

|Speed||Torque|

Setting range 10 to 20000 Unit

r/min

Default setting

50

Power OFF—ON

» Use this parameter to set the rotation speed (r/min) at which to output the Servomotor Rotation
Detection Output (TGON: CN1 pin 39, TGONCOM: CN1 pin 38).
* The Servomotor Rotation Detection Output (TGON) will turn ON when the Servomotor speed
exceeds the setting of this parameter.
* The setting of this parameter is valid for both forward and reverse operation regardless of the
Servomotor direction. This setting has a hysteresis of 10 r/min.

Speed
(Pn62 + 10) r/min

"7

(Pn62 — 10) r/min
-

TGON J OFF

ON

Pn63 Positioning Completion Condition Setting
Setting range Oto3 Unit Default setting 0 Power OFF-ON | ---

Explanation of Settings

Setting

Explanation

0

Positioning completion output turns ON when the position deviation is within the Positioning
Completion Range (Pn60).

Positioning completion output turns ON when the position deviation is within the Positioning
Completion Range (Pn60) and there is no position command.

Positioning completion output turns ON when the zero speed detection signal is ON, the po-

2 sition deviation is within the Positioning Completion Range (Pn60), and there is no position

command.

Positioning completion output turns ON when the position deviation is within the Positioning

3 Completion Range (Pn60) and there is no position command. The ON status will be main-

tained until the next position command is received.

* Use this parameter in combination with the Positioning Completion Range (Pn60) to set the
operation for Positioning Completed Output (INP: CN1 pin 39).
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Pn65 Undervoltage Alarm Selection All modes
Setting range Oori Unit Default setting 1 Power OFFON | ---

Explanation of Settings

Setting Explanation
When the main power supply is interrupted during Servo ON status, a main power supply
0 undervoltage alarm (alarm code 13) does not occur and the Servo OFF status is entered.

When the main power supply turns ON again, the Servo ON status is reset.

When the main power supply is interrupted during Servo ON status, an error occurs for a
main power supply undervoltage (alarm code 13).

* Use this parameter to select whether to activate the main power supply undervoltage function
(alarm code 13) if the main power supply is interrupted for the Momentary Hold Time (Pn6D).

¢ If the Momentary Hold Time (Pn6éD) is set to 1,000, Pn65 is disabled.

¢ If the setting of Momentary Hold Time (Pn6D) is too long and the voltage between P and N in the
main power supply converter drops below the specified value before a main power supply
interruption is detected, a main power supply undervoltage (alarm code 13) will occur regardless
of the setting of Pn65.

Pn66 Stop Selection for Drive Prohibition Input All modes
Setting range Oto2 Unit Default setting 0 Power OFF-ON | Yes

Explanation of Settings

5-87

Setting Explanation
0 During deceleration: The dynamic brake is activated. After stopping: The torque command
in the drive prohibit direction is set to 0. Deviation counter contents: Held
During deceleration: The torque command in the drive prohibit direction is set to 0. After
1 stopping: The torque command in the drive prohibit direction is set to 0. Deviation counter
contents: Held
5 During deceleration: An emergency stop is performed. After stopping: The servo is locked.

Deviation counter contents: Cleared before and after deceleration.

* Use this parameter to set the drive conditions during deceleration or after stopping after the
Forward Drive Prohibit Input (POT: CN1 pin 9) or Reverse Drive Prohibit Input (NOT: CN1 pin 8)
is enabled.

* If this parameter is set to 2, the Emergency Stop Torque (Pn6E) will be used to limit the torque
during deceleration.

* With a vertical axis, there is a risk that the load may drop when drive is prohibited by the drive
prohibit input. To prevent this, it is recommended that the deceleration method be set to use
emergency stop torque in the Drive Prohibit Input Stop Selection parameter (Pn066), and that
stopping in the servo-lock state be set (set value: 2).
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Pn67 Stop Selection with Main Power OFF All modes
Setting range 0to9 Unit Default setting Power OFF5ON | ---

Explanation of Settings

Explanation
Setting
During deceleration After stopping Deviation counter
0 Dynamic brake Dynamic brake Cleared
1 Free run Dynamic brake Cleared
2 Dynamic brake Servo free Cleared
3 Free run Servo free Cleared
4 Dynamic brake Dynamic brake Held
5 Free run Dynamic brake Held
6 Dynamic brake Servo free Held
7 Free run Servo free Held
8 Emergency stop Dynamic brake Cleared
9 Emergency stop Servo free Cleared

* Use this parameter to set the operation to be performed after the main power supply is shut off if

the Undervoltage Alarm Selection (Pn65) is set to 0.
* Operation during deceleration and after stopping
* Clearing the deviation counter

e If this parameter is set to 8 or 9, the Emergency Stop Torque (Pn6E) will be used to limit the torque

during deceleration.

Pn68 Stop Selection for Alarm Generation All modes
Setting range Oto3 Unit Default setting Power OFF5ON | ---

Explanation of Settings

Explanation
Setting
During deceleration After stopping Deviation counter
0 Dynamic brake Dynamic brake Held
1 Free run Dynamic brake Held
2 Dynamic brake Servo free Held
3 Free run Servo free Held

* Use this parameter to set the operation to be performed after stopping or during deceleration when

any protective function of the Servo Drive operates and an error occurs.

¢ The deviation counter is cleared when an alarm is cleared.
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Pn69 Stop Selection with Servo OFF All modes
Setting range O0to9 Unit Default setting 0 Power OFFON | ---

* Use this parameter to set the operation to be performed after Servo OFF status is entered (i.e.,
after RUN (CN1 pin 29) changes from ON to OFF).
* Operation during deceleration and after stopping
* Clearing the deviation counter

* The relations between set values, operation, and deviation counter processing for this parameter
are the same as for the Stop Selection with Main Power OFF (Pn67).

Pn6A Brake Timing When Stopped All modes
Setting range 0to 100 Unit 2ms Default setting 10 Power OFFON | ---

* Use this parameter to set the brake timing from when the Brake Interlock Output (BKIRCOM: CN1
pin 10, BKIR: CN1 pin 11) turns OFF (i.e., braking held) until the Servomotor is deenergized (servo
free) when Servo OFF status is entered while the Servomotor is stopped.

* When the RUN Command Input is turned OFF while the Servomotor is stopped, the Brake
Interlock Signal (BKIR) will turn OFF, and the Servo will turn OFF after the time set for this
parameter (setting x 2 ms) elapses.

RUN Command (RUN)

Brake Interlock (BKIR)  Released Hold

R S |
H |
Actual brake Released <2 | Hold
Servomotor ON/OFF ON : OFF
status '
Pn6A
<+

* Make the setting as follows to prevent the machine (workpiece) from moving or falling due to the
delay in the brake operation (tb).
Brake timing when stopped (setting x 2 ms) > tb
* Refer to 5-10 Brake Interlock on page 5-20 for more information.

5-89



5-16 User Parameters

Pn6B Brake Timing during Operation All modes
Setting range 0to 100 Unit 2ms Default setting 50 Power OFFON | ---

* Use this parameter to set the brake timing from when the RUN Command Input (RUN: CN1 pin
29) is detected to be OFF until the Brake Interlock Output (BKIRCOM: CN1 pin 10, BKIR: CN1 pin
11) turns OFF when Servo OFF status is entered while the Servomotor is operating.

When the RUN Command Input is turned OFF while the Servomotor is operating, the Servomo-
tor will decelerate reducing the number of rotations, and the Brake Interlock Signal (BKIR) will
turn OFF after the time set for this parameter has elapsed (setting x 2 ms).

RUN Command (RUN)

Brake Interlock (BKIR) Released Hold
PR

Servomotor ON/OFF status  ON OFF

Servomotor speed

¥ 30 r/min
A

“TB” in the above figure is the brake timing during operation (setting x 2 ms) or the time until the
speed of the Servomotor falls to 30 r/min or lower, whichever is shorter.
* Refer to 5-10 Brake Interlock on page 5-20 for more information.
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Pn6C Regeneration Resistor Selection All modes
Setting range Oto3 Unit Default setting 0 Power OFFON | Yes

Explanation of Settings

Setting Explanation

Regeneration resistor used: Built-in resistor
0 The regeneration processing circuit will operate and the regeneration overload (alarm code
18) will operate according to the internal resistor (with approximately 1% duty).

Regeneration resistor used: External resistor
1 The regeneration processing circuit will operate, and regeneration overload (alarm code 18)
will cause a trip when the operating rate of the regeneration resistor exceeds 10%.

Regeneration resistor used: External resistor
2 The regeneration processing circuit will operate, but regeneration overload (alarm code 18)
will not.

Regeneration resistor used: None
3 The regeneration processing circuit and regeneration overload (alarm code 18) will not
operate, and all regenerative energy will be processed by the built-in capacitor.

* Do not touch the External Regeneration Resistor. It can be very hot and may cause burns.

* Always provide a temperature fuse or other protective measure when using an External
Regeneration Resistor. Regardless of whether the regeneration overload is enabled or disabled,
the External Regeneration Resistor can become extremely hot and may cause burning.

* Set this parameter depending on whether the built-in regeneration resistor is used, or the built-in
regeneration resistor is disconnected and an External Regeneration Resistor is connected. (The
External Regeneration Resistor is connected between B1 and B2.)

* To use the built-in regeneration resistor, always set this parameter to 0.

Pn6D Momentary Hold Time All modes
Setting range 35 to 1000 Unit 2ms Default setting 35 Power OFFON | Yes

* Use this parameter to set the amount of time required until shutoff is detected if the main power
supply remains shut off.
* The main power OFF detection will be disabled if this parameter is set to 1000.

Pn6E Emergency Stop Torque All modes
Setting range 0 to 500 Unit % Default setting 0 Power OFFON | ---

* Use this parameter to set the torque limit for the following cases.
* Drive prohibit deceleration with the Stop Selection for Drive Prohibition Input (Pn66) set to 2.
* Deceleration with the Stop Selection with Main Power OFF (Pn67) set to 8 or 9.
* Deceleration with the Stop Selection with Servo OFF (Pn69) set to 8 or 9.

* The normal torque limit will be used if this parameter is set to 0.

Pn70 Deviation Counter Overflow Level

Setting range 0 to 32767 Unit | 256 x resolution | Default setting 100 Power OFFON | ---

* Use this parameter to set the deviation counter overflow level.
* The set value is calculated using the following formula.
Set value = Deviation counter overflow detection pulses [pulses]/256
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¢ If the positioning loop gain is small and the setting of this parameter is too small, a deviation
counter overflow (alarm code 24) may be detected even during normal operation.
* Deviation counter overflow (alarm code 24) will not be detected if this parameter is set to 0.

Pn71 Speed Command/Torque Command Input Overflow Level Setting |Speed||Torque]|

Setting range 0to 100 Unit 01V Default setting 0 Power OFF5ON | ---

* Use this parameter to set the overflow level for Speed Command Input (REF: CN1 pin 14) or
Torque Command Input (TREF1: CN1 pin 14) using voltage after offset adjustment.
* Excessive analog input (alarm code 39) will not be detected if this parameter is set to 0.

Pn72 Overload Detection Level Setting All modes
Setting range 0 to 500 Unit % Default setting 0 Power OFFON | ---

* Use this parameter to set the overload detection level.

* The overload detection level will be 115% if this parameter is set to 0.

* This parameter should normally be set to 0. The setting should be changed only when it is
necessary to reduce the overload detection level.

* The setting of this parameter is limited to 115% of the Servomotor rating.

Pn73 Overspeed Detection Level Setting All modes

Setting range 0 to 20000 Unit r/min Default setting 0 Power OFF5ON | ---

* Use this parameter to set the overspeed detection level.

* The overspeed detection level will be 1.2 times the maximum Servomotor rotation speed if this
parameter is set to 0.

* This parameter should normally be set to 0. The setting should be changed only when it is
necessary to reduce the overspeed detection level.

* The setting of this parameter is limited to 1.2 times the maximum Servomotor rotation speed.

* The detection margin of error for the setting is 3 r/min for a 7-core absolute encoder and
136 r/min for a 5-core incremental encoder.
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6-1 Operational Procedure

6-1

Operational Procedure

6-1

After mounting, wiring, and connecting a power supply, check the operation of the Servomotor and
Servo Drive. Then make the function settings as required according to the use of the Servomotor
and Servo Drive. If the parameters are set incorrectly, there is a risk of an unpredictable Servomotor
operation. Set the parameters according to the instructions in this manual.

ltem

Contents

Reference

Mounting and

Install the Servomotor and Servo Drive according to the installation
conditions. (Do not connect the Servomotor to the mechanical

4-1 Installation

installation system before checking the no-load operation.) Conditions
Connect the Servomotor and Servo Drive to the power supply and
Wiring and  |peripheral devices. 4-2 Wirin
connections |Specified installation and wiring requirements must be satisfied, 9
particularly for models conforming to the EC Directives.
Check the necessary items and then turn ON the power supply.
. Check on the display to see whether there are any internal errors in .
Preparing for . 6-2 Preparing for
operation the Servo Drive. Operation
P If using a Servomotor with an absolute encoder, first set up the P
absolute encoder.
. . By means of the user parameters, set the functions accordingto the | 5-16 User Pa-
Setting functions - o
operating conditions. rameters

v

Trial operation

First, test operation without a load connected to the motor. Then turn
the power OFF and connect the mechanical system to the motor. If
using a Servomotor with an absolute encoder, set up the absolute
encoder and set the Motion Control Unit’s initial parameters.

Turn ON the power, and check to see whether protective functions,

6-5 Trial Opera-

such as the emergency stop and operational limits, work properly. tion
Check operation at both low speed and high speed using the system
without a workpiece, or with dummy workpieces.
Even without a load, the Servomotor may vibrate. If the Inertia Ratio
(Pn20) is set low, adjust the gain as required for operation.
. Manually adjust the gain if necessary. Further adjust the various _Chapter 7 Ad-

Adjustments . : Justment Func-

functions to improve the control performance. tions

v

Operation

Operation can now be started. If any problems should occur, refer to
Chapter 8 Troubleshooting.

Chapter 8 Trou-
bleshooting
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6-2 Preparing for Operation

This section explains the procedure to prepare the mechanical system for operation following
installation and wiring of the Servomotor and Servo Drive. It explains what you need to check both
before and after turning ON the power.

It also explains the setup procedure required if using a Servomotor with an absolute encoder.

Items to Check Before Turning ON the Power

B Checking Power Supply Voltage
* Check to be sure that the power supply voltage is within the ranges shown below.
R88D-GTLIL (single-phase 100 VAC input)
Main-circuit power supply: Single-phase 100 to 115 VAC (85 to 127 V) 50/60 Hz
Control-circuit power supply: Single-phase 100 to 115 VAC (85 to 127 V) 50/60 Hz

R88D-GT01H/02H/04H/08H/10H/15H (single-phase or single-phase/three-phase 200 VAC input)
Main-circuit power supply: Single-phase or single-phase/three-phase 200 to 240 VAC
(170 to 264 V), 50/60 Hz
Control-circuit power supply: Single-phase or single-phase/three-phase 200 to 240 VAC
(170 to 264 V), 50/60 Hz

R88D-GT20H/30H/50H/75H (three-phase 200 VAC input)
Main-circuit power supply: Three-phase 200 to 230 VAC (170 to 253 V), 50/60 Hz
Control-circuit power supply: Single-phase 200 to 230 VAC (170 to 253 V), 50/60 Hz

B Checking Terminal Block Wiring

* The main-circuit power supply input lines (L1/L3 or L1/L2/L3) must be properly connected to the
terminal block.

* The control-circuit power supply inputs (L1C/L2C) must be properly connected to the terminal
block.

* The Servomotor's red (U), white (V), and blue (W) power lines and the green/yellow ground wire
(®) must be properly connected to the terminal block.

B Checking the Servomotor

* There should be no load on the Servomotor. (Do not connect the mechanical system.)
* The Servomotor’s power lines and the power cables must be securely connected.

B Checking the Encoder Connectors

* The Encoder Cable must be securely connected to the Encoder Connector (CN2) at the Servo
Drive.
* The Encoder Cable must be securely connected to the Encoder Connector at the Servomotor.

B Checking the Control I/O Connectors

* The Control Cable must be securely connected to the Control /0 Connector (CN1).
* The RUN Command Input (RUN) must be OFF.

B Checking Parameter Unit Connections

* When using the Parameter Unit (R88A-PR02G), the enclosed cable must be securely connected
to the CN3B connector.
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Turning ON Power

* First carry out the preliminary checks, and then turn ON the control-circuit power supply.
It makes no difference whether or not the main-circuit power supply is turned ON.

* The alarm (/ALM) output will take approximately 2 seconds to turn ON after the power has been
turned ON. Do not attempt to detect an alarm using the Host Controller during this time (if power
is turned ON while the Host Controller is connected).

Checking Displays

B Displays on the Servo Drive
* The following will appear on the display on the Servo Drive when the power supply is turned ON.

¢ Approx.2 s

¢ Approx. 0.6 s

¢ Approx. 0.6 s

r~ ,_,' ...Default display (Determined
by the setting of parameter Pn01.)
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B Displays on the Parameter Unit

* Connect the Parameter Unit to the Servo Drive and turn ON the power to the Servo Drive, or
alternatively, connect the Parameter Unit to the Servo Drive when power to the Servo Drive is
already ON. The following displays will appear.

- The Parameter Unit is initialized.
The display will flash every 0.6 s.

Servo Drive with unit number other than 0 Servo Drive with unit number 0
Communicating via RS-232 Only Communicating with Other Drives
connected via RS-485
T Al . T 1 ™1 11| The Parameter Unit
‘I_I Il N NN ‘ The microcomputer ‘I_I Il N W NN ‘

version is displayed. version i displayed.

(The numbers depend on s The dot will flash if RS-485 is
E the microcomputepr :f, connected. Set the unit number

. of the Drive to connect to using
version.) @@ the Increment and Decrement
: keys.
: The Drive's unit number — R — .
.................. _ : 11 _ 101 M. The Parameter Unit
set in parameter Pn00 is ‘I_I Z 0 1,0 :_:‘ e Parameter U

version is displayed.

displayed.
l 1s L o The specified unit number

is displayed.

"_ :_: ‘ .. Default Display Press the Data key.
= (Determined (0.6 s later)
E by the setting of —
parameter Pn01.) ‘,- ,‘_,‘ ‘ .- Default Display
................... The specified unit number
is displayed.
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Absolute Encoder Setup I

You must set up the absolute encoder if using a Servomotor with an absolute encoder. The setup
is also required if an absolute encoder system down error (alarm code 40) occurs when you turn
ON the power supply for the first time or if the encoder cable is disconnected and then connected
again.

When using an absolute encoder, set PnOB to 0 or 2 and set Pn45 to 0.

B Absolute Encoder Setup Procedure

1. Turn ON the power supply and align the origin.
Turn ON the power supply, perform the origin alignment operation, and move the machine to the

origin position.
2. Go to Auxiliary Function Mode.
Press the Data key and Mode key on the Servo Drive. Auxiliary Function Mode will be displayed.

3. Go to Absolute Encoder Clear Mode.
Press the Data key again. Absolute Encode Clear Mode will be displayed.

Auxiliary Function Mode

Select mode. - -

Co_ _ — —| Automatic Offset S il g _

o —+'—' " <4 Adjustment Mode e J

— ' — | Motor Trial f -

I~ M _ 12 Operation Mode o -
)

F ~ _ H =L | Aarm Clear Mode Hel -
)

- - Absolute Encoder -

~ 1 _ =72 Clear Mode ol W -

R

4. Start clearing the absolute encoder.
Hold down the Increment key. Clearing the absolute encoder will be started.

Hold down the Increment
key for approx. 3 seconds.
The number of dashes on +

the display will increase. - o - -

-
-
-

Clearing the absolute I I )

encoder will be started. e -

Clearing will be finished —
— — e

almost immediately. I 1o 2,

Note: If you attempt to clear an incremental encoder,
“Error" will be displayed.

5. Restart the Servo Drive.
Turn OFF the control power supply to the Servo Drive and then turn it back ON.
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6-3 Using the Parameter Unit

Names of Parts and Functions

Connector j

Parameter Unit

Display area

Operating area

LED Display (6 Digits) )
If an error occurs, all digits will flash and the
display will switch to the error display.

Unit No. Display (2 Digits) )
Displays the selected Servo Drive's unit
number set in the Unit No. Setting (Pn00).

In Parameter Setting Mode, displays the
2-digit parameter number.

{ Mode Key )
Switches between the following six modes.
- Monitor Mode - Normal Mode Autotuning

- Parameter Setting Mode - Auxiliary Function Mode
- Parameter Write Mode - Copy Mode

Increment/Decrement Key )

Increases or decreases parameter numbers
or set values.

Shift Key )
Shifts the digit being changed to the left.

Data Key )

Switches between the parameter and setting
displays, saves settings, etc.
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6-4 Setting the Mode

Changing the Mode
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Monitor Mode

v c
Position deviation
CIRIS

Servomotor speed

Torque output | (i m _ i= = S| =] T

Control mode

1/0 signal status

Alarm history

Software version

Warning display

Regeneration load
ratio

Overload load

ratio

Inertia ratio | Il = _ o r— & |t | 100

Total feedback UC,V), t ,*, ?5 cr
9116

Total compmuiasr;ci Uim = P5 |t o
6116

Notused. |Lim _ FEr|«=>FE T
CINIe

Not used. | 1. FFP5 <_>

disabled display

Aut tic S t @ @ >
s

Communications [,
method display [~/ ™" —

Commu-
nications
selected.

Parameter Unit

Analog input value <—> A 1000

- -
L

Front Panel

T

Reason for no
rotation

Position deviation: 8 pulses

1000r/min

Torque output: 100%

Position control display

Input signal No. 0 enabled

No current errors

Software version 0.23

No current warnings

30% of allowable
regeneration energy

Overload load ratio: 30%

Inertia ratio: 100%

Total feedback pulses: 50

Total command pulses: 10

Automatic Servomotor
recognition enabled

RS-232 communications

(Note: Front panel displays.)

REF input +10.00 V
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* The Servomotor speed will be displayed the first time the power is turned ON after purchase.
To change the initial display when the power is turned ON, change the setting for the Default
Display (Pn01). For details, refer to Pn01 Default Display on page 5-51.

H Position Deviation

oL
-~
-

-~
'

* Displays the number of accumulated pulses in the deviation counter (unit: pulse).
e Accumulated pulses in reverse rotation are displayed with “-”.

B Servomotor Speed

-
-
-
-
-
-

!
I !

-
-
-
-
-
-

* Displays the Servomotor speed (unit: r/min).
* Speeds in reverse rotation are displayed with “-”.

B Torque Output

" '
1

)

-
L

-
o~
-~
-

-~
'~
-~

* Displays the percentage of Servomotor torque output.
* When the rated toque output for the Servomotor is used, “100%” is displayed.
* Torque outputs in reverse rotation are displayed with “-”.

H Control Mode

’ PaScmk ‘ Position Control Mode

“HEdcmE ‘ Speed Control Mode

-~~Scm- ‘Torque Control Mode

* Displays whether position control, speed control, or torque control is being used.
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W /O Signal Status

= ‘ Input signal No. 00 ON

,= 1A - | Output signal No. 1A OFF or disabled

i

- : ON
= : OFF or disabled

Signal No. display (0 to 1F hex)

17 Input
o= © Output

* Displays the status of the control input and output signals connected to CN1.

Input Signals
CN1

S:\?Qél Abbreviation Name E':
00 RUN RUN command 29
01 RESET Alarm reset 31
02 NOT Reverse drive prohibit 8
03 POT Forward drive prohibit 9
04 TVSEL Control mode switch 32
05 VZERO Zero speed designation 26
06 GESEL Electronic gear switch 28
08 IPG Pulse disable 33
09 GSEL Gain switch 27
O0A ECRST Deviation counter reset 30
oC VSELA1 Internally set speed selection 1 33
0D VSEL2 Internally set speed selection 2 30
13 DFSEL Vibration filter switch 26
14 VSEL3 Internally set speed selection 3 28
15 TLSEL Torque limit switch 27

6-10
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Output Signals
CN1

S:\?Qél Abbreviation Name Eg]
00 READY Servo Ready 35
01 /ALM Alarm Output 37
02 INP Positioning Completion Output 39
03 BKIR Brake Interlock 11
04 OUTMA1 Zero Speed Detection 12
05 OuUTM2 Torque Limiting 40
06 Speed Conformity 12/40
09 TGON Servomotor Rotation Speed 39

Detection

Switching between Input Signals and Output Signals

If the decimal point is at the right of the signal number,
the signal number can be changed.

@ Move the flashing decimal point with the Shift key.

-

S ] (]
Vo i, "

-

’ _ f, = ‘ If the decimal point is at the right of the input/output
LA T indication, you can switch between inputs and outputs.

@ Switches between inputs and outputs.

ok00 -]

-
-
-
-

-

]

(N
-
_
y
_

The following procedure can also be used to switch between inputs and outputs.

Press the Increment or Decrement key to select the signal number to be monitored.

‘ (Lowest input signal number)

;;:. ‘ (Highest input signal number)

-
<
-~
-~

‘ (Lowest output signal number)

[
<
.

<
A
o
~
_J

-
~|~|

‘ (Highest output signal number)

-
)
T
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B Alarm History

Alarm code
("- -" is displayed if no alarms have occurred.)

— . : Current alarm

l‘s
-

-

l-lsl

1 :Alarm 0 (newest alarm)

-

! 3. : Alarm 13 (oldest alarm)

l‘s

* Up to the most recent 14 alarms, including the current one, can be viewed in the alarm history.
* The display will flash when an alarm occurs.

e [f an alarm that is recorded in the history occurs, the alarm code for the current alarm and for alarm
0 will be the same.

6-12
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Alarm Codes and Meanings

AT Meanin AT Meanin
codes 9 codes 9
11 Control power supply undervoltage 45 Multi-turn counter error
12 Overvoltage 46 Encoder error 1
13 Undervoltage 47 ,;tiiflute encoder status m
14 Overcurrent 48 Encoder phase Z error
15 Servo Drive overheat 49 Encoder PS signal error
16 Overload 58 CPU error 1
18 Regeneration overload 60 CPU error 2
21 Encoder disconnection detected 61 CPU error 3
23 Encoder communications error 62 CPU error 4
24 Deviation counter overflow 63 CPU error 5
26 Overspeed 65 Excessive analog input 2
27 Electronic gear setting error 66 Excessive analog input 3
34 Overrun limit error 73 CPU error 6
36 Parameter error 77 CPU error 7
37 Parameter corruption 81 CPU error 8
38 Drive prohibit input error 94 Encoder error 2
39 Excessive analog input 1 95 Servomotor non-conformity
Absolute encoder system
40 down error m 96 CPU error 9
Absolute encoder counter
41 overflow error m 97 CPU error 10
42 :rbricralute encoder overspeed m 99 CPU error 11
44 One-turn counter error

Note The following alarms are not recorded in the history.

11: Control power supply undervoltage
13: Undervoltage

36: Parameter error

37: Parameter corruption

38: Drive prohibit input error

95: Servomotor non-conformity

B Software Version

(]
U

-
l.

* Displays the software version of the Servo Drive.
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B Warning Display

""" ‘ - :No warning, H : Warning

't

Over-regeneration: 85% or more of the alarm level for regeneration
overload.
The alarm level will be 10% of the operating ratio of the regeneration
resistance if the Regeneration Resistor Selection (Pn6C) is set to 1.

Overload: 85% or more of the alarm level for
overload.

Absolute encoder battery voltage dropped to 3.2 V or less

Fan lock: Abnormal cooling fan speed.

Not used.

B Regeneration Load Ratio

rrr
0

-

R I
o

o

* Displays the regeneration resistance load ratio as a percentage of the detection level for the
regeneration load.

B Overload Load Ratio

-
-,

L

'
l‘ -
-

I
i

-~

-

—~
.
-

-

* Displays the load ratio as a percentage of the rated load.

H Inertia Ratio

’ o o0 ‘ Displays the inertia ratio as a percentage.

N Total Feedback Pulses and Total Command Pulses

| 155
* Displays the total number of pulses after the power supply is turned ON.

* The display on the front panel will overflow as shown in the following figure.
2,147,483,647 pulses

/ I/ ’ I/ |
-2,147,483,647 pulses 1 -2,147,483,647 pulses
Reverse <«—— Power ON —» Forward

-
-
-
-

-
-
-
-

* The display on the Parameter Unit will be as shown in the following figure.
* Use the Shift key to switch the display between the upper and lower digits of the total number of
pulses.
Upper digits @ Lower digits

D R B el N B |
’ 11

]

1

-,

* Hold down the Data key for 5 s or longer to reset the total pulses to 0.
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B Automatic Servomotor Recognition

W= =2x] ‘ Automatic recognition enabled (Always this indication is displayed.)

B Analog Input Value Display (Front Panel Operation)

\
-
-
y
2
:
e
-2
2
22

Py

Input signal Input voltage (V)

Press the Increment or Decrement key to
select the signal to monitor.

The REF analog input value (V)
after offset adjustment is displayed.

-~
-~
ls -
-

.

l‘
'~
l~

<
-
J
-
LJ

_
o

L
X

g
3
2
23

The PCL analog input value (V) is displayed.

The NCL analog input value (V) is displayed.

i
-
:
-
LJ
-
.

Note: The displayed value will not be accurate if the voltage exceeds 10 V.

6-15



6-4 Setting the Mode

B Reason for No Rotation Display (Front Panel Operation)
A number is displayed to indicate the reason the Servomotor does not rotate.

-
’11

]

Control mode

[
I

[y
v

: Position control  {=: Torque control
: Speed control

Reason number

Relevant
No. Reason control Description
modes
Fl_ash- Error or warning has All An error or warning has occurred.
ing | occurred
No reason has been detected. The motor operation should be
0 No reason All ;
possible.
1 .Ma'n power supply All The main power supply to the Servo Drive is not turned ON.
interrupted
2 No RUN input All The RUN command is not connected to COM.
When Pn04 = 0 (drive prohibit input enabled):
Dri hibit inout i + The Forward Drive Prohibit Input (POT) is open and the speed
3 rlvt()el p(;o fottinput s All command is in the forward direction.
enable + The Reverse Drive Prohibit Input (NOT) is open and the speed
command is in the reverse direction.
4 Low torque limit Al The currently effective torque limit, Pn5E (No. 1 Torque Limit) or Pn5F
q (No. 2 Torque Limit), is less than 5% of the rated torque.
When Pn03=0 (analog torque limit input):
Analoq torque limit + The forward analog torque limit input is negative and the speed
5 . _g q P, S command is in the forward direction.
input is enabled L . -
+ The reverse analog torque limit input is positive and the speed
command is in the reverse direction.
6 IPG input is disabled = Pn43 = 0 (Command Pulse Prohibited Input Enabled) and the IPG input
is open.
The position command per control cycle is 1 pulse or less and the
Frequency of following are some of the possible causes.
7 command pulse input P + The command pulse is not input correctly.
is low + The input specified in Pn40 is not connected correctly.
+ The type of input specified in Pn41 or Pn42 is not correct.
ECRST input is Pn4E = 0 (Clear deviation counter when signal is closed for 100 us or
8 P longer) and the deviation counter reset input (ECRST) is connected
enabled
to COM.
9 VZERO input is ST Pn06 = 1 (zero-speed designation input enabled) and the Zero-speed
enabled ’ Designation Input (VZERO) is open.
10 External speed s The analog speed command is 0.06 V or smaller when the analog
command is low speed command is selected.
11 Internal speed s The internal speed command is 30 r/min or less when the internal
command is zero speed command is selected.
12 Torque command is T The analog torque command input (REF or PCL) is 5% or less of the
low rated torque.
+Pn5B = 0 (limit speed with No. 4 Internally Set Speed) and the No. 4
s Internally Set Speed (Pn56) is 30 r/min or lower.
13 | Speed limitis low T + Pn5B =1 (limit speed with REF input) and the analog speed command
input (REF) is 0.06 V or lower.
Reasons 1 to 13 do not apply, but the motor is rotating at 20 r/min or
14 | Other All lower. (Command is low, load is heavy, load is locked, load has hit

something, Servo Drive is faulty, Servomotor is faulty, etc.)

Note The Servomotor may rotate even if a reason number other than 0 is displayed.
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Parameter Setting Mode

1. Displaying Parameter Setting Mode

Key operation

Display example

Explanation

The item set for the Default Display (Pn01) is displayed.

Press the Data key to display Monitor Mode.

S

Press the Mode key to display Parameter Setting Mode.

2. Setting the Parameter Number

Key operation

Display example

Explanation

@2

®

|

|
-
3
Jd

-
'

U

Use the Shift, Increment, and Decrement keys to set the parameter number.
If the parameter number is large, the setting can be made more quickly by
using the Shift key to change the digit that is being set. The decimal point
will flash for the digit that can be set.

3. Displaying the Parameter Setting

Key operation

Display example

Explanation

i
11

-
-

-
.

Press the Data key to display the setting.

4. Changing the Parameter Setting

Key operation

Display example

Explanation

@2

®©

Use the Shift, Increment, and Decrement key to change the setting.
The decimal point will flash for the digit that can be set.

Press the Data key to save the new setting.
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5. Returning to Parameter Setting Mode

Key operation Display example Explanation

Press the Data key to return to Parameter Setting Mode.

. + Some parameters will be displayed with an “r’ before the number when the

display returns to the Parameter Setting Mode Display. To enable the

for Correct Use
settings that have been changed for these parameters, you must turn the
power supply OFF and ON after saving the parameters to the EEPROM.
+ When the setting for a parameter is saved, the new setting will be used for
control. Make gradual rather than large changes when changing values for
parameters that greatly affect motor operation. This is particularly true for
the speed loop gain and position loop gain.
+ For details on parameters, refer to Parameters Details on page 5-50.
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Parameter Write Mode

Settings changed in Parameter Setting Mode must be saved to EEPROM. To do so, the following
procedure must be performed.

1. Saving Changed Settings

Key operation Display example

Explanation

®

Press the Mode key to display Parameter Write Mode.

Press the Data key to enter Parameter Write Mode.

®

Press the Increment key for 5 s or longer.

The bar indicator will increase.

Writing will start. (This display will appear only momentarily.)

This display indicates a normal completion. In addition to the “Finish,” either
“Reset” or “Error” may be displayed. If “Reset” is displayed, writing has been
completed normally, but some of the changed parameters will be enabled
only after the power has been turned OFF and ON again. Turn OFF the
Servo Drive power supply and then turn it ON again. “Error” is displayed if
there is a writing error. Write the data again.

2. Returning to Parameter Write Mode

Key operation Display example

Explanation

Press the Data key to return to Parameter Write Mode.

6-19

Precautions
for Correct Use

+ If a write error occurs, write the data again. If write errors continue to occur,

there may be a fault in the Servo Drive.

+ Do not turn OFF the power supply while writing to EEPROM. Incorrect data

may be written if the power supply is turned OFF. If the power supply is
turned OFF, perform the settings again for all parameters, and write the
data again.

+ Do not disconnect the Parameter Unit from the Servo Drive during the time

from writing start (“Start”) to writing completion (“Finish” or “Reset”). If the
Parameter Unit is disconnected, repeat the procedure from the beginning.
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Normal Mode Autotuning

For details on normal mode autotuning, refer to Normal Mode Autotuning on page 7-16. This section
describes only the operating procedure.

1. Displaying Normal Mode Autotuning

Key operation Display example Explanation

The item set for the Default Display (Pn01) is displayed.

Press the Data key to display Monitor Mode.

©

2. Executing Normal Mode Autotuning

Press the Mode key three times to display Normal Mode Autotuning.

Key operation Display example Explanation

®

Press the Data key to enter Normal Mode Autotuning.

Press and hold the Increment key until “Start” is displayed.
The bar indicator will increase when the key is pressed for 5 s or longer.

The bar indicator will increase.

The Servomotor will start, and normal mode autotuning will begin.

This display indicates a normal completion.
“Error” will be displayed if a tuning error has occurred.

3. Returning to Normal Mode Autotuning

Key operation Display example Explanation

Press the Data key to return to Normal Mode Autotuning.

+ For details on normal mode autotuning, refer to Normal Mode Autotuning
on page 7-16. This section describes only the operating procedure.

¢+ Always save each gain value changed with normal mode autotuning in the
EEPROM so that the data is not lost when the power is turned OFF or for
some other reason.

+ If a tuning error occurs, the values for each gain will return to the values
before executing the tuning.

Precautions
for Correct Use
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Auxiliary Function Mode
Auxiliary Function Mode includes the alarm reset, automatic offset adjustment, absolute encoder
reset, and jog operation.

Displaying Auxiliary Function Mode

Key operation Display example Explanation

The item set for the Default Display (Pn01) is displayed.

Press the Data key to display Monitor Mode.

©

n H Alarm Reset

1. Executing Alarm Reset

Press the Mode key four times to display Auxiliary Function Mode.

Key operation Display example Explanation

®

Press the Data key to enter Alarm Reset Mode.

Press and hold the Increment key until “Start” is displayed.
The bar indicator will increase when the key is pressed for 5 s or longer.

Operation

The bar indicator will increase.

Alarm reset will start.

This display indicates a normal completion.
“Error” will be displayed if the alarm could not be reset. Reset the power

supply to clear the error.

2. Returning to Auxiliary Function Mode

Key operation Display example Explanation

Press the Data key to return to Auxiliary Function Mode.
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B Automatic Offset Adjustment

1. Executing Automatic Offset Adjustment

Key operation

Display example

Explanation

Press the Data key to enter Automatic Offset Adjustment Mode.

®

Press and hold the Increment key until “Start” is displayed.
The bar indicator will increase when the key is pressed for 5 s or longer.

The bar indicator will increase.

Automatic offset adjustment will start.

This display indicates a nhormal completion.

“Error” will be displayed if the automatic offset adjustment could not be
performed. Set a valid control mode or make the setting so that the offset
value does not exceed the range for the Speed Command Offset
Adjustment (Pn52), and then perform the procedure again.

Note Do not perform this operation if a position loop has been configured with the host system.

2. Returning to Auxiliary Function Mode

Key operation

Display example

Explanation

~|§|
l‘l

o

-
l-
o

Press the Data key to return to Auxiliary Function Mode.

Precautions
for Correct Use

+ Automatic offset adjustment cannot be performed in Position Control
Mode.

+ Data is not written to the EEPROM simply by performing automatic offset
adjustment.
The data must be written to the EEPROM for the results to be saved.
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m Absolute Encoder Reset RN

1. Executing Absolute Encoder Reset

Key operation

Display example Explanation

| = | Press the Data key to enter Absolute Encoder Reset Mode.
Dl -,

®

= Press and hold the Increment key until “Start” is displayed.
| Dl ~ ‘.| The bar indicator will increase when the key is pressed for 5 s or longer.

The bar indicator will increase.

This display indicates a normal completion.

“Error” will be displayed if the absolute encoder reset could not be
performed. Check whether an unsupported encoder is connected, and then
perform the procedure again.

Absolute encoder reset will start.

2. Returning to Auxiliary Function Mode

Key operation

Display example Explanation

— ‘ Press the Data key to return to Auxiliary Function Mode.

6-23

. * The absolute encoder can be reset only with systems that use an absolute
Precautions d
for Correct Use encoder.

+ Do not disconnect the Parameter Unit from the Servo Drive until resetting
the absolute encoder has completed. If the Parameter Unit is
disconnected, reconnect it and make the settings from the beginning.
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W Jog Operation

1. Executing Jog Operation

Key operation

Display example

Explanation

®

Ml
-
\

Press the Increment key to display the Jog Operation Mode from the alarm
reset display in Auxiliary Function Mode.

Press the Data key to enter Jog Operation Mode.

®

Press and hold the Increment key until “Ready” is displayed.
The bar indicator will increase when the key is pressed for 5 s or longer.

The bar indicator will increase.

This completes preparations for jog operation.

©

Press and hold the Shift key until “Sev_on” is displayed.
The decimal point will move to the left when the key is pressed for 3 s or
longer.

The Servo will turn ON.

&

Forward operation will be performed while the Increment key is pressed,
and reverse operation will be performed while the Decrement key is
pressed.

The Servomotor will stop when the key is released. The speed set for the
Jog Speed (Pn3D) will be used for jogging.

2. Returning to Auxiliary Function Mode

Key operation

Display example

Explanation

Press the Data key to return to Auxiliary Function Mode.
The Servo lock will be released.
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Copy Mode

In Copy Mode, user parameters set in the Servo Drive can be copied to the Parameter Unit, and
user parameters stored in the Parameter Unit can be copied to the Servo Drive.
This function can be used to easily set the same user parameters for more than one Servo Drive.

B Copying from the Servo Drive to the Parameter Unit

1. Displaying Copy Mode

Key operation Display example Explanation

The item set for the Default Display (Pn01) is displayed.

'

Press the Data key to display Monitor Mode.

-
]
|
_
)
.
1
o

Press the Mode key five times to display Copy Mode.

S

2. Executing Copying

Key operation Display example Explanation

Press and hold the Increment key until “EEPCLR” is displayed.
The bar indicator will increase when the key is pressed for 3 s or longer.

Press the Data key to enter Copy Mode.

The bar indicator will increase.

‘ Initialization of the EEPROM in the Parameter Unit will start.

This display indicates a normal completion.

3. Returning to Copy Mode

Key operation Display example Explanation

Press the Data key to return to Copy Mode.

. +If “Error” is displayed before completion, repeat the procedure from the
Precautions beginning. Press the Data key to clear the error
for Correct Use : :

+ Do not disconnect the Parameter Unit from the Servo Drive while copying
is being performed. If the Parameter Unit is disconnected, connect it and
then repeat the procedure from the beginning.

+ If errors are repeatedly displayed, the following may be the cause: cable
disconnection, connector contact failure, incorrect operation due to noise,
or EEPROM fault in the Parameter Unit.
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B Copying from the Parameter Unit to the Servo Drive

1. Displaying Copy Mode

Key operation

Display example

Explanation

The item set for the Default Display (Pn01) is displayed.

Press the Data key to display Monitor Mode.

Press the Mode key five times to display Copy Mode.

Press the Increment key to switch to the copy display for copying from the
Parameter Unit to the Servo Drive.

2. Checking the Servo Drive Model Code

Key operation

Display example

Explanation

Press the Data key to enter Copy Mode.

®

Press and hold the Increment key until “EEP_CH?” is displayed.
“DIFFER” will be displayed if a different model code is entered.
The bar indicator will increase when the key is pressed for 3 s or longer.

The bar indicator will increase.

The Servo Drive model code is being checked. If a different model code has
been entered, refer to 3. Different Model Codes below to perform the
procedure.

If the model codes match, the display will proceed to the display in 4. Exe-
cuting Copying.

3. Different Model Codes

Key operation

Display example

Explanation

©

The decimal point will move to the left when the Shift key is pressed for 3 s
or longer.

The model codes are being matched.

Press the Data key to cancel copying before completion.
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4. Executing Copying

Key operation

Display example Explanation

)
I,

|
- -]

‘ Writing user parameters to the EEPROM of the Servo Drive will start.

|s|~|

] N
— _ iz

<

_ This display indicates a normal completion.

5. Returning to Copy Mode

Key operation

Display example Explanation

Press the Data key to return to Copy Mode.

; +If “Error” is displayed before completion, repeat the procedure from the
Precautions beginni
for Correct Use eginning.

+ Press the Data key to clear the error.

+ If errors are repeatedly displayed, the following may be the cause: cable
disconnection, connector contact failure, incorrect operation due to noise,
or EEPROM fault in the Parameter Unit.

+ Do not disconnect the Parameter Unit from the Servo Drive while copying
is being performed. If the Parameter Unit is disconnected, incorrect data
may be written and the data may be corrupted. Copy the user parameters
again from the source Servo Drive to the Parameter Unit, and then copy
the user parameters from the Parameter Unit to the other Servo Drive.
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Trial Operation

When you have finished installation, wiring, and switch settings and have confirmed that status is
normal after turning ON the power supply, perform trial operation. The main purpose of trial
operation is to confirm that the servo system is electrically correct.

If an error occurs during the trial operation, refer to Chapter 8 Troubleshooting to eliminate the
cause. Then check for safety, and then retry the trial operation.

Preparation for Trial Operation

B Checks before Trial Operation

Check the following items before starting trial operation.

Wiring

* Make sure that all wiring is correct, especially the power supply input and motor output.
* Make sure that there are no short-circuits. Check the ground for short-circuits as well.
* Make sure that there are no loose connections.

Power Supply Voltage

* Make sure that the voltage corresponds to the rated voltage.

Motor Installation

* Make sure that the Servomotor has been securely installed.

Disconnection from Mechanical System

* If necessary, make sure that the Servomotor has been disconnected from the mechanical system.

Brake

* Make sure that the brake has been released.

Trial Operation in Position Control Mode

DO A WON =

. Connect connector CN1.

. Input power (12 to 24 VDC) for the control signals (+24VIN, COM).

. Turn ON the power supply to the Servo Drive.

. Confirm that the parameters are set to the standard settings.

. Set the outputs from the host device to agree with the Command Pulse Mode (Pn42).
. Write the parameters to EEPROM and then turn OFF the power supply and turn it ON

again.

. Connect the RUN Command Input (RUN: CN1 pin 29) to COM (CN1 pin 41).

Servo ON status will be entered and the Servomotor will be activated.

. Input a low-frequency pulse signal from the host device to start low-speed

operation.

. Check the Servomotor rotation speed in Monitor Mode.

Check to see if the Servomotor is rotating at the specified speed and to see if the Servomotor stops
when the command pulses are stopped.
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Trial Operation in Speed Control Mode

1

. Connect connector CN1.

2. Input power (12 to 24 VDC) for the control signals (+24VIN, COM).

[$ I~ V)

. Turn ON the power supply to the Servo Drive.
. Confirm that the parameters are set to the standard settings.
. Connect the RUN Command Input (RUN: CN1 pin 29) to COM (CN1 pin 41). Servo ON

status will be entered and the Servomotor will be activated.

. Close the Zero-speed Designation Input (VZERO) and gradually increase the DC

voltage across the Speed Command Input (REF: CN1 pin 14) and AGND (CN1 pin 15)
from 0 V. Check to see if the Servomotor rotates.

. Check the Servomotor rotation speed in Monitor Mode.

Check to see if the Servomotor is rotating at the specified speed and to see if the Servomotor stops
when the command pulses are stopped. Use the following parameters to change the Servomotor
rotation speed or direction.

* Pn50: Speed Command Scale
* Pn51: Command Speed Rotation Direction Switch

Trial Operation in Torque Control Mode

6-29

O A WON =

. Connect connector CN1.

. Input power (12 to 24 VDC) for the control signals (+24VIN, COM).

. Turn ON the power supply to the Servo Drive.

. Confirm that the parameters are set to the standard settings.

. Set a low speed in the No. 4 Internally Set Speed (Pn56).

. Connect the RUN Command Input (RUN: CN1 pin 29) to COM (CN1 pin 41). Servo ON

status will be entered and the Servomotor will be activated.

. Apply a positive or negative DC voltage across the Torque Command Input (TREF1:

CN1 pin 14) and AGND (CN1 pin 15). Check to see if the Servomotor rotates
according to the direction (forward/reverse) set in Pn56.

Use the following parameters to change the amount of the torque, direction of the torque, or speed
limit for the command voltage.

* Pn56: No. 4 Internally Set Speed (default value: 50 r/min)
* Pn5C: Torque Command Scale
* Pn5D: Torque Output Direction Switch
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7-1 Gain Adjustment

7-1 Gain Adjustment

OMNUC G-Series Servo Drives provide realtime autotuning and normal mode autotuning functions.
With these functions, gain adjustments can be made easily even by those who use a servo system
for the first time. If you cannot obtain desired responsiveness with autotuning, use manual tuning.

Purpose of the Gain Adjustment

The Servomotor must operate in response to commands from the host system with minimal time
delay and maximum reliability. The gain is adjusted to bring the actual operation of the Servomotor
as close as possible to the operations specified by the commands, and to maximize the
performance of the machine.

Example: Ball screw
High Gain Setting and
(t/min) Low Gain Setting High Gain Setting Feed-forward Setting
+2000

—2000

0.0 125 250 375 0.0 125 250 375 0.0 125 250 375
Position Loop Gain: 20 Position Loop Gain: 70 Position Loop Gain: 100
Speed Loop Gain: 40 Speed Loop Gain: 50 Speed Loop Gain: 80
Speed Loop Integration Speed Loop Integration Speed Loop Integration

Time Constant: 50 Time Constant: 30 Time Constant: 20
Speed feed-forward 0 Speed feed-forward 0 Speed feed-forward 500
Inertia Ratio: 300 Inertia Ratio: 300 Inertia Ratio: 300

7-1



7-1 Gain Adjustment

Gain Adjustment Methods

Refer-
Function Explanation ence

page

Realtime autotuning estimates the load inertia of the me-
Realtime autotuning chanical system in realtime and automatically sets the 7-4
optimal gain according to the estimated load inertia.
The fit gain function automatically searches for the appropri-
ate rigidity setting by repeating input of an operation with a
specified pattern to automatically make the rigidity setting for
realtime autotuning when position control is performed.
The adaptive filter reduces resonance point vibration by
Automatic estimating the resonance frequency from the vibration com-
adjust- ponent that appears in the Servomotor speed during actual
ment operation and automatically sets the coefficient of the notch
filter, which removes the resonance component from the
torque command.
Normal mode autotuning automatically sets the appropriate
gain by operating the Servomotor with the command pattern
automatically generated by the Servo Drive and estimating
the load inertia from the torque required at that time.
This function disables the default settings for realtime auto-
tuning and the adaptive filter.
Manual tuning is performed if autotuning cannot be executed
due to restrictions on the control mode or load conditions or
if ensuring the maximum responsiveness to match each load
is required.

Position control mode adjustment 7-22

Fit gain function 7-7

Adaptive filter

Normal Mode Autotuning 7-14

Automatic gain adjustment reset 7-19

Manual tuning (basic)

Basic procedure Speed control mode adjustment 7-24

Torque control mode adjustment 7-25

Gain switching can be used with internal data or external sig-
nals to perform such actions as reducing vibration at stop-
ping, shortening stabilization time, and improving command
follow-up.

It is sometimes not possible to set the gain high because of
vibration or sound due to resonance caused by shaft contor-
tion when the machine rigidity is low. In these cases, two
types of filters can be used to suppress resonance.

This function initializes control parameters and gain switch-
ing parameters to settings that match the normal mode auto-
tuning rigidity parameters before manual tuning is
performed.

The following application functions can be used to further
Manual tuning (application) improve performance if the specifications cannot be satisfied
using basic adjustment.

The instantaneous speed observer both increases respon-
siveness and reduces vibration at stopping by estimating the
Servomotor speed using a load model and improving the
speed detection accuracy.

Damping control reduces vibration by removing the vibration
Damping control frequency component from the command when the end of 7-35
mechanisms or devices vibrates.

Gain switching 7-26

Manual Machine resonance suppression 7-30
adjust-

ment

Automatic gain setting 7-32

Instantaneous speed observer 7-33

Note 1. Take sufficient care for safety.

Note 2. If oscillation occurs (e.g., abnormal sound or vibration), immediately turn OFF the power supply or let the
servo OFF status occur.

7-2
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7-1 Gain Adjustment

Gain Adjustment Procedure

Start of adjustment

Use automatic
adjustment?

No

Is command input

possible? No

Realtime autotuning
setting
v v
Realtime autotuning Normal mode autotuning

Will
rigidity also be set
automatically?

Yes

Fit gain function

Y

Is operation OK?

No
Yes
) Reset of
Is operation OK? automatic
adjustment
Yes function (Default setting) L

Manual tuning

Is operation OK?

Yes

Reset of automatic
adjustment function

Adjustment Functions

v
| writing in EEPROM |

Y
End of adjustment ( Consult your OMRON )

representative.

B Gain Adjustment and Machine Rigidity
Do the following to increase the machine rigidity:
¢ Install the machine on a secure base so that it does not wobble.
* Use couplings that have a high rigidity, and that are designed for servo systems.
* Use a wide timing belt, and use a tension within the allowable axial load for the Servomotor.
* Use gears with small backlash.
The specific vibration (resonance frequency) of the mechanical system has a large impact on the

gain adjustment. The servo system responsiveness cannot be set high for machines with a low
resonance frequency (low machine rigidity).
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7-2 Realtime Autotuning

Realtime Autotuning

Realtime autotuning estimates the load inertia of the machine in realtime, and automatically sets the
optimal gain according to the estimated load inertia.
Realtime autotuning can be applied to all control modes.

Position/speed
command

Automatic gain

Automatic filter

Operation commands for
actual conditions of use

>

adjustment /4 adjustment A Torque Sel'tVO-
osition/spee aptive Current L ervo-
—» control filter > control motor
L Estimated resonance frequency g
Estimated load inertia |4
Realtime autotuning Servomotor
speed
- Encoder
Servo Drive

Precautions
for Correct Use

* Realtime autotuning may not function properly under the conditions
described in the following table. If realtime autotuning does not function
properly, use normal mode autotuning or manual tuning.

Conditions under which realtime autotuning does not function properly

e Ifthe load inertia is too small or too large compared with the rotor inertia (i.e., less
Load inertia than 3 times, more than 20 times, or more than the applicable load inertia ratio).

e If the load inertia changes quickly, i.e., in less than 10 seconds.

Load e If the machine rigidity is extremely low.

o If there is backlash or play in the system.

¢ If the speed is continuously run at a low speed below 100 r/min.

o If the acceleration/deceleration gradually changes at less than 2,000 r/minin 1 s.
Operating o If the acceleration/deceleration torque is too small compared with the unbalanced

pattern load and the viscous friction torque.
¢ If a speed of 100 r/min or an acceleration/deceleration of 2,000 r/min/s does not
continue for at least 50 ms.

7-4
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7-2 Realtime Autotuning

Realtime Autotuning Setting Method

1. Stop the Servomotor (i.e., turn the servo OFF).

2. Set the Realtime Autotuning Mode Selection (Pn21) to 1 to 7.
The default setting is 1.

Setting Realtime Autotuning D e char:)gpiirra\tlizid inertia during

0 Not used

1 No change in load inertia

2 Normal mode Gradual changes in load inertia

3 Sudden changes in load inertia

4 No change in load inertia

5 Vertical axis mode Gradual changes in load inertia

6 Sudden changes in load inertia

7 No gain switching mode No change in load inertia

When the degree of load inertia change is high, set the value to 3 or 6.
Use a setting of 4 to 6 when the vertical axis is used.
Use setting 7 if vibration occurs due to gain switching.

3. Set the Realtime Autotuning Machine Rigidity Selection (Pn22) to 0 or a low value.
4. Turn the servo ON, and operate the machine as normally.

5. To increase system responsiveness, gradually increase the setting of the Realtime
Autotuning Machine Rigidity Selection (Pn22).
If the machine produces unusual noise or oscillation, return the Realtime Autotuning Machine
Rigidity Selection to a low value (e.g., 0 to 3) immediately.

6. Write data to the EEPROM if the results are to be saved.

Adjustment Functions
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7-2 Realtime Autotuning

Operating Procedure

Insert the Parameter Unit connector into CN3B of the
Servo Drive and turn ON the Servo Drive power

supply.

I

=)

Setting Parameter Pn21

Press the key. ==
e o ) e

Select the number of the parameter to be set by
using the @ and @ keys. H

(Pn21 is selected in this example.)

Press the key. |:I

Change the value by using the @ and @ keys.
Press the key.

Setting Parameter Pn22

Select Pn22 by using the @ key.

Increase the value by using the @ key. (Default setting)

Decrease the value by using the @ key.

Press the key.
Writing to EEPROM
Press the @ key.
Press the key.

The bars as shown in the figure on the right will
increase when the @ key is pressed down for
approx. 5 s.

Writing will start (momentary display). Je e

End |I:

Writing completed. Writing error occurred.

7-6
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7-2 Realtime Autotuning

Fit Gain Function

OMNUC G-Series products include a a fit gain function that automatically sets the rigidity to match
the device when realtime autotuning is used at position control. A fully automatic search is
performed for the optimal rigidity setting by repeating a specified reciprocating operation with
position control.

Position command
(reciprocating

command Servo-
for trapezoidal 4  Position ya 2 Torque motor / q oo
speed waveform) N deviation Position/ Adaptive [c0mmand|cyrent || current motor
s speed control [ | filter ®lcontrol i’
A
Estimated resona'nce
frequency
Estimated load inertia [ Servo-
) ] motor
Realtime autotuning ° speed Encod
- - ncoder
(Stabilization; Automatic setting of (Vibration
time) rigidity and gain table detection)
- Fit gain function 4
Servo Drive

Precautions * To be applicable, this function must satisfy the following conditions in
for Correct Use addition to the conditions for realtime autotuning.

Conditions under which the fit gain functions properly

Realtime e The realtime autotuning operates normally.
autotuning e The Servo is ON.
operation e Pn21=1 to 6. (Operation is not possible if Pn21 is 0 or 7.)

¢ The adaptive filter is enabled.

Adaptive filter Pn23 = 1: Enabled

e The control mode is position control.
Pn02 = 0: Position control
Pn02 = 3: First control mode for position/speed control
Pn02 = 4: First control mode for position/torque control

Control mode

Adjustment Functions

e The position command is for reciprocating operation.

e The time per position command is at least 50 ms.

e The minimum frequency for the position command is 1 kpps.
(Required to determine the start and end of the command.)

Operating Acceleration/deceleration < (3,000 r/min/0.1 s)
pattern
Command
waveform
ON 50 ms min.
Posit . |
cgrsr{pl?qu] OFF —= ~—1 s min.

* In addition to the precautions for realtime autotuning, be aware of the following conditions under
which operation may not be performed correctly. If that occurs, use normal realtime autotuning.

Conditions under which the fit gain does not function properly

¢ One position command is too short, i.e., less than two revolutions.

Operating ¢ Positioning is not completed after the position command is completed and before
pattern the next position command starts.

e The acceleration/deceleration is sudden, i.e., 3,000 r/min/0.1 s.
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7-2 Realtime Autotuning

Before starting the fit gain function, make the following settings using the fit gain window on the front
panel, parameter setting mode, the Parameter Unit, or CX-Drive.

Parameter Setting Remarks
Make one of the following settings.
1: Normal mode (almost no change) The parameters at the left
Realtime Autotuning 2: Normal mode (gradual change) can algo be_set us_ing the_
Mode Selection (Pn21) 3: Normal mode (sudden change) execution display in the fit
4: Vertical axis mode (almost no change) gain window on the front
5: Vertical axis mode (gradual change) panel.
6: Vertical axis mode (sudden change)

Realtime Autotuning
Machine Rigidity Selection | 0: Realtime rigidity No. 0

(Pn22)

Adaptive Filter Selection .

(Pn23) 1: Enabled

Positioning Completion 17-bit encoder: 20 pulses min.
Range (Pn60) 2,500 P/r encoder: 10 pulses min.

W Operating Procedure

1. Set the front panel display to the execution display of the fit gain window.
(Refer to the Front Panel Display Example on page 7-9 for information on using the front panel.)

2. With the dot at the far right flashing, decrease the rigidity to 0, and press the
Decrement key on the front panel for 3 s min. to start the fit gain function.

3. Input a position command that satisfies the operating pattern conditions given in
Precautions for Correct Use under Fit Gain Function on page 7-7.
If the fit gain is completed normally, [F .~ . 5+] will be displayed, and [£ - - o~ ] will be displayed
if it is completed with an error. (The [~ - o~ | display can be cleared using the keys.)
* Time is required for the change to be made for fit gain operation. It may take approximately 2 or
3 min. depending on the equipment configuration, which may require up to approximately 50

reciprocating operations. Normally, the fit gain will be completed when the optimal realtime rigidity
number is found.

e |[£E-~o~ | will be displayed in the following cases.

* The INP signal becomes unstable, or a realtime rigidity number without small vibration is not
found.

* The keys on the front panel are used while fit gain is operating or the applicable conditions are
not satisfied.

7-8
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7-2 Realtime Autotuning

W Operating Procedure

Front Panel Display Example

Selection display Execution display

Execution display in fit
Fit gain window gain window

_ 1
[

! .

=

-~

-

(Pn23=1)

]
]
=
Value set for Pn21

Perform the servo lock and set the rigidity to 0,
and then press the key for 3 s

while the dot () at the far right is flashing

as shown in the display above.

The front panel display will 171 71 071 71 71| Fit gain will start.
change to 000.000. il

The front panel display will change [ — — — J——
along with the machine operation. | 4 4 4
Time is required before the change “———
is made.

Completed normally. Error occurred.

H Fit Gain Results

If fit gain is completed normally, | .~ .5+ will be displayed, and |£ - - o~ | will be displayed if it
is completed with an error. To apply the results obtained from fit gain after resetting the power
supply, write the data to the EEPROM. (Refer to the following description.)

Adjustment Functions

[} I [}
! I

L Move the dot (,) to this point using the key,

and press the key for 3 s min. to write the
present settings to the EEPROM.

)

-
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7-2 Realtime Autotuning

B Automatically Set Parameters

The following parameters are set automatically.

Parameter No. Parameter name
Pn10 Position Loop Gain
Pni1 Speed Loop Gain
Pni12 Speed Loop Integration Time Constant
Pn13 Speed Feedback Filter Time Constant
Pn14 Torque Command Filter Time Constant
Pn18 Position Loop Gain 2
Pn19 Speed Loop Gain 2
Pni1A Speed Loop Integration Time Constant 2
Pn1B Speed Feedback Filter Time Constant 2
Pn1C Torque Command Filter Time Constant 2
Pn20 Inertia Ratio
Pn22 Realtime Autotuning Machine Rigidity Selection

The following parameters are set automatically. (The settings will not change even if realtime

autotuning is executed.)

Parameter No. Parameter name Set value
Pn15 Feed-forward Amount 300
Pn16 Feed-forward Command Filter 50
Pn27 Instantaneous Speed Observer Setting 0
Pn30 Gain Switching Input Operating Mode Selection 1
Pn31 Control Gain Switch 1 Setting 10
Pn32 Gain Switch 1 Time 1 30
Pn33 Gain Switch 1 Level Setting 50
Pn34 Gain Switch 1 Hysteresis Setting 33
Pn35 Position Loop Gain Switching Time 20
Pn36 Control Gain Switch 2 Setting 0

. * Some degree of noise or vibration may occur during fit gain operation, but
Precautions this i lly not a problem b the gain is lowered automaticall
for Correct Use is is normally not a problem because the gain is lowered automatically.

If the noise or vibration continues, however, press any key on the front

panel to cancel the fit gain operation.

7-10
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7-2 Realtime Autotuning

Adaptive Filter

The adaptive filter reduces resonance point vibration by estimating the resonance frequency from
the vibration component that appears in the Servomotor speed during actual operation, and
automatically sets the coefficient of the notch filter. This removes the resonance component from
the torque command.

- Automatic gain Au_tomatic filter Servo-
Position/speed adjustment /4 adjustment /‘ Torque motor
command o ) command [, ent ||current
Position/speed Adaptive [ @ I~ ~ [ Servo-
. —»  control filter control motor
Operation commands for
actual conditions of use
%; L Estimated resonance
frequency [
Estimated load inertia ([
Realtime autotuning Servo- v
motor
speed
@
Servo Drive Encoder

Precautions R . -
for Correct Use The adaptive filter operates under the following conditions.

Conditions under which the adaptive filter operates

Control mode e The control mode is not torque control.

* The adaptive filter may not operate correctly under the following conditions. If it does not, take
measures against resonance by following the manual adjustment procedure using Notch Filter 1
(Pn1D/1E) or Notch Filter 2 (Pn28 to 2A).

* Refer to Machine Resonance Control on page 7-30 for details on notch filters.

* Adaptive filter may not operate correctly under the following conditions.

Conditions under which the adaptive filter does not function properly

e If the resonance frequency is 300 Hz or lower.

Resonance e If the resonance peak or control gain is low, and the Servomotor speed is not af-
points fected by it.

e |f there are multiple points of resonance.

Adjustment Functions

¢ If the Servomotor speed with high-frequency components changes due to back-

Load lash or other non-linear elements.
Command o If the acceleration/deceleration suddenly changes, i.e. 3,000 r/min or more
pattern in 0.1 s.

B Operating Procedure

1. Set the Adaptive Filter Selection (Pn23) to 1.
The adaptive filter will be enabled.

Setting Adaptive filter Adaptive operation
0 Disabled -
1 Yes
Enabled
2 Yes (hold)

Set the Adaptive Filter Selection to 2 if the resonance point may not have changed when the
adaptive operation is completed (i.e., Pn2F does not change).

2. Write the data to the EEPROM if the results are to be saved.
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7-2 Realtime Autotuning

Precautions
for Correct Use

¢ An unusual noise or vibration may occur until the adaptive filter stabilizes
after startup, immediately after the first servo ON, or when the Realtime
Autotuning Machine Rigidity Selection (Pn22) is increased, but this is not
a problem if it disappears right away. If the unusual noise or vibration,
however, continues for three or more reciprocating operations, take one or

more of the following measures.

« Write the parameters used during normal operation to the EEPROM.

e Lower the Realtime Autotuning Machine Rigidity Selection (Pn22).

« Disable the adaptive filter by setting the Adaptive Filter Selection (Pn23)

to O (resetting the inertia estimation and the adaptive operation).
e Manually set the notch filter.

¢ Once unusual noise or vibration occurs, the Adaptive Filter Table Number

Display (Pn2F) may have changed to an extreme value. In this case,

take the measures described above.
* The Adaptive Filter Table Number Display (Pn2F) is written to the

also

EEPROM every 30 minutes, and when the power supply is turned OFF
and turned ON again, this data is used as the initial values for the adaptive

operation.

* The adaptive filter is normally disabled when torque control is performed,
but the adaptive filter frequency used in the control mode before switching
will be held if torque control has been selected by setting the Control Mode

Selection (Pn02) to 4 or 5.

Automatically Set Parameters
The following parameters are set automatically.

Parameter No.

Parameter name

Pn10 Position Loop Gain

Pn11 Speed Loop Gain

Pn12 Speed Loop Integration Time Constant
Pn13 Speed Feedback Filter Time Constant
Pni14 Torque Command Filter Time Constant
Pn18 Position Loop Gain 2

Pn19 Speed Loop Gain 2

Pn1A Speed Loop Integration Time Constant 2
Pn1B Speed Feedback Filter Time Constant 2
Pn1C Torque Command Filter Time Constant 2
Pn20 Inertia Ratio

7-12
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7-2 Realtime Autotuning

The settings for the following parameters are automatically set and cannot be changed. (The
settings will not change even if realtime autotuning is executed.)

Parameter No. Parameter name Set value
Pn15 Feed-forward Amount 300
Pn16 Feed-forward Command Filter 50
Pn27 Instantaneous Speed Observer Setting 0
Pn30 Gain Switching Input Operating Mode Selection 1
Pn31 Control Gain Switch 1 Setting 10
Pn32 Gain Switch 1 Time 30
Pn33 Gain Switch 1 Level Setting 50
Pn34 Gain Switch 1 Hysteresis Setting 33
Pn35 Position Loop Gain Switching Time 20
Pn36 Control Gain Switch 2 Setting 0

Note 1. Parameters that are automatically set cannot be changed if realtime autotuning is enabled.

Note 2. Pn31 is 10 when position control is used and the Realtime Autotuning Mode Selection
(Pn21) is set to 1 to 6. Otherwise, it is 0.

Precautions
for Correct Use

Adjustment Functions

¢ Unusual noise or vibration may occur until the load inertia is estimated or
the adaptive filter stabilizes after startup, immediately after the first servo
turns ON, or when the Realtime Autotuning Machine Rigidity Selection
(Pn22) is increased. This is not a problem if it disappears right away. If the
unusual noise or vibration, however, continues for three or more
reciprocating operations, take the following measures in any order you
can.
o Write the parameters used during normal operation to the EEPROM.
e Lower the Realtime Autotuning Machine Rigidity Selection (Pn22).
e Manually set the notch filter.
¢ Once unusual noise or vibration occurs, the Inertia Ratio (Pn20) may have
changed to an extreme value. In this case, also take the measures
described above.
* Out of the results of realtime autotuning, the Inertia Ratio (Pn20) is
automatically saved to the EEPROM every 30 minutes. Realtime
autotuning will use this saved data as the default value when the power is
turned OFF and turned ON again.
* The Instantaneous Speed Observer Setting (Pn27) will automatically be
disabled (0) if realtime autotuning is enabled.
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7-3 Normal Mode Autotuning

Normal Mode Autotuning

Normal mode autotuning operates the Servomotor according to command patterns automatically
created in the Servo Drive, then estimates the load inertia based on the torque required at that time
and automatically sets the appropriate gain.

Motor acceleration

Position command ) (
Normal mode autotuning F

Estimated load <
inertia
Automati
ggir? ate Torque Servo-
\adjustment ﬁ%p]a motor
anzgili?c?ri »  Position/ Current J{current)
command speed control control
generation
3
Servomotor torque
Servo-
motor
speed
1 Encoder
Servo Drive

Precautions R . . -
for Correct Use Normal mode autotuning operates under the following conditions.

Conditions under which normal mode autotuning operates

Control mode | All control modes can be used.

e The servo is ON.

Others e The deviation counter reset signal is not input.

Note Set the Torque Limit Selection (Pn03) to 1. Operation may be incorrect if the setting is not 1.

* Normal mode autotuning may not function properly under the conditions described in the following
table. If normal mode autotuning does not function properly, use manual tuning.

Conditions under which normal mode autotuning does not function properly

e If the load inertia is too small or too large compared with the rotor inertia (i.e., less
Load inertia than 3 times, more than 20 times, or more than the applicable load inertia ratio).
e If the load inertia changes.

e If the machine rigidity is extremely low.

Load o If there is backlash or play in the system.

Note 1. A tuning error will occur if an error occurs, the servo turns OFF, the main power supply is
turned OFF, drive prohibit is enabled, or a deviation counter reset occurs while normal mode
autotuning is in operation.

Note 2. If normal mode autotuning is executed, and the load inertia cannot be estimated, the gain
will remain the same as it was before normal mode autotuning.

Note 3. When normal mode autotuning is being executed, the Servomotor output torque can be
output to the maximum set in the No. 1 Torque Limit (Pn5E) parameter.

Note 4. Take sufficient care to ensure safety. If vibration occurs, immediately turn OFF the power
supply or the servo and return the gain to the default by using the parameter settings.
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7-3 Normal Mode Autotuning

B Normal Mode Autotuning Operation

* Normal mode autotuning sets the responsiveness with the machine rigidity number.

Machine Rigidity Numbers

The degree of rigidity for the machine used is set to a number from 0 to F. The higher the rigidity of
the machine, the higher the rigidity number and gain that can be set. Normally, start with a low
rigidity number, increase the number in sequence while repeating normal mode autotuning, and
stop before oscillation, unusual noise, or vibration occurs.

* The operating pattern set in the Autotuning Operation Setting (Pn25) is repeated for up to five
cycles. The operating acceleration doubles each cycle starting with the third cycle. Depending on
the load, operation may end before completing five cycles or the operating acceleration may not
change. This is not an error.

Normal Mode Autotuning Setting Method

7-15

1.
2.

Set the operating pattern using the Autotuning Operation Setting (Pn25) parameter.

Move the load to a safe position even if the Servomotor performs the operating
pattern set in Pn25.

. Prohibit the command.
. Turn the servo ON.
. Start normal mode autotuning.

Start normal mode autotuning from the front panel or by using CX-Drive. Refer to Front Panel
Display Example on page 7-9 for information on using the front panel.

. Adjust the machine rigidity for the desired responsiveness at a level where vibration

does not occur.

. If there are no problems with the results, write the data to the EEPROM.
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Automatically Set Parameters

Normal Mode Autotuning

Parameter Parameter Rigidity No.

No. name o|l1]|2|3|4|5|6|7|8|9|A|B|C|DJ|E]|F

Pn10 |Position Loop Gain | 12 | 32 | 39 | 48 | 63 | 72 | 90 | 108|135 | 162|206 | 251 | 305 | 377 | 449 | 557

Pni1 |Speed Loop Gain | 9 | 18 | 22 | 27 | 35 | 40 | 50 | 60 | 75 | 90 |115|140] 170 | 210|250 | 310
Speed Loop

Pn12 |Integration Time 62 |31 25|21 |16 |14 |12 |11 | 9 8|7 |6 5 4 | 4| 3
Constant
Speed Feedback

Pn13  [Filter Time olo|lo|o|lo|lo|lo|lo|o|lo|o|o|lo|o]o]|o
Constant
Torque Command

Pn14  |Filter Time 253|126 (103| 84 | 65 | 57 | 45 | 38 | 30 | 25 | 20 | 16 | 13 | 11 | 10 | 10
Constant 2

Pni5 f\%e:l;:;rward 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300

pnie | ced-forward 50 | 50 |50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50
Command Filter

Pn18 gos't'm Loop Gain | 14 | 35 | 46 | 57 | 73 | 84 | 105|126 | 157|188 | 241 | 203 | 356 | 440 | 524 | 649

Pn19 |Speed Loop Gain2| 9 | 18 | 22 | 27 | 35 | 40 | 50 | 60 | 75 | 90 | 115|140 1170|210 | 250|310
Speed Loop

PniA |Integration Time | 999|999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999
Constant 2
Speed Feedback

PniB |Filter Time olo|lo|lo|lo|lo|lo|lo|o|lo|o|lo|lo|o|o]|oO
Constant 2
Torque Command

Pn1C |Filter Time 253 (126|103 | 84 | 65 | 57 | 45 |38 |30 | 25 | 20 | 16 | 13 | 11 | 10 | 10
Constant 2 2

Pn20 |Inertia Ratio Estimated load inertia ratio
Instantaneous

Pn27 |Speed Observer 0 0 0] 0 o|jo0o|O0fO0]|O 0|0 ]| O 0 0|0 0
Setting
Gain Switching

Pn30 |Input Operating 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Mode Selection

png1 | ControlGainSwitch| 46| 161 16 | 10 [ 10 | 10 | 10| 10| 10| 10| 10 | 10| 10 | 10| 10| 10
1 Setting

Pn32 |Gain Switch 1 Time| 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30

Pn33 g:t':i‘nzw't‘:h”‘e"e' 50 | 50 |50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50

pnga |G@In Switch 1 33|33 (33(33|33[33(33|33[33(33|33[33|33|33/33]33
Hysteresis Setting

pnas |Position Loop Gain | ) | 5 | 50 100 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20
Switching Time

pnae |CONtrolGainSwitch) | v 1 5 | 5 | o | o] o]|o|lolololo]lo|lolo]o

2 Setting

* The parameters Pn15, Pn16, Pn1A, Pn30, and Pn32 to Pn36 are set to fixed values. For normal mode autotun-

ing, the default rigidity is 2.
*1. The value is 10 for position control and 0 for speed and torque control.
*2. The lower limit is set to 10 if a 17-bit encoder is used and to 25 if a 2,500-pulse/revolution encoder is used.
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7-3 Normal Mode Autotuning

B Front Panel Operating Procedure
1. Switch to the Normal Mode Autotuning from the Monitor Mode.

Press the Data key and then press the Mode key three times to change the mode.
For details, refer to Normal Mode Autotuning on page 6-20.

_ ~
(N

Servomotor rotation speed display (default display)

2. Input the machine rigidity number using the Increment and Decrement keys.
Cannot be set to 0 when using the Parameter Unit.

~
X
<
Jd

-
-

l‘l‘
-
-

= _ MO _,’

Machine rigidity No.

-
-
(N

o ,’3.’ Machine rigidity No.: High

Press the key to move in the direction of the arrow.

Press the key to move in the opposite direction of the arrow.

X

=) ,'__,' Machine rigidity No.: Low

-
-
|~l-

n

c

9 Drive system Machine rigidity No.
whd

g Ball screw direct coupling 6to C
=)

LL Ball screw and timing belt 4t0 A
el

c Timing belt 2t08
Q

.§ Gears, rack and pinion drives 2t08
g Machines with low rigidity, etc. Oto4
T

<

3. Press the Data key to enter the Monitor/Run Mode.

4. Press and hold the Increment key until the display changes to [ScA-+ |.
The Servo will be ON for pin 29 of connector CN1.
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7-3 Normal Mode Autotuning

5. Press the Increment key for approx. 3 s.

The bar indicator will increase as shown in the following figure.

The Servomotor will start to rotate.
For a period of approximately 15 s, the Servomotor will make two revolutions in the forward/reverse
direction, which will comprise one cycle and will be repeated up to five times. There is no problem
if operation ends before five cycles have been completed.

-~
-

-
-

|~|~
-
-

-~
-

-|~

-
-

-|~

Tuning completed normally.  Tuning error occurred.

6. Write the data to the EEPROM so that the gain values are not lost when the power

supply is shut off.

* Do not perform normal mode autotuning with the Servomotor or Servo Drive alone. The Inertia
Ratio (Pn20) will become 0.

Precautions for Correct Use

Problem

Likely cause

Countermeasures

An error is displayed.

An alarm has occurred, the servo is
OFF, or the deviation counter is
reset.

Do not operate the Servomotor
near the Limit Switches or Origin
Proximity Sensor.

Turn the servo ON.

Release the deviation counter
reset.

Values for Pn10 or other
parameters related to gain
are the same as before
execution.

The load inertia cannot be
estimated.

Lower Pn10to 10 and Pn11 to
50, and then execute again.
Make the adjustment manually.
(Input the calculated load
inertia.)

The Servomotor does not
rotate.

The ECRST (pin 30) of CN1 is input.

Turn OFF the ECRST (pin 30) of
CN1.
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Adjustment Functions

7-4 Disabling the Automatic Gain Adjustment Function

7-4 Disabling the Automatic Gain

Adjustment Function

This section provides precautions for disabling realtime autotuning and the adaptive filter. These
functions are enabled by default.

Precautions ¢ When disabling the automatic adjustment function, the RUN Command
for Correct Use Input (RUN) must be turned OFF.

Disabling Realtime Autotuning

7-19

By setting the Realtime Autotuning Mode Selection (Pn21) to 0, the automatic estimation of the
Inertia Ratio (Pn20) will stop, and realtime autotuning will be disabled.

However, the estimated Inertia Ratio (Pn20) will remain. If the Pn20 value is obviously incorrect,
perform normal mode autotuning or calculate and set the appropriate value manually.

Precautions * To enable the Realtime Autotuning Mode Selection (Pn21), turn OFF the
for Correct Use RUN Command Input (RUN), and then turn it back ON.




7-4 Disabling the Automatic Gain Adjustment Function

Disabling the Adaptive Filter

The adaptive filter function, which performs automatic tracking in response to the load resonance,
can be disabled by setting the Adaptive Filter Selection (Pn23) to 0. If the adaptive filter is disabled
when it is correctly operating, suppressed resonance will become apparent, and noise or vibration
may occur. Therefore, before disabling the adaptive filter, perform copying function to the Notch
Filter 1 Frequency (Pn1D) of the Adaptive Filter Table Number Display (Pn2F) from the Fit Gain
Window on the front panel (refer to Front Panel Display Example on page 7-9) or manually set the
Notch Filter 1 Frequency (Pn1D) based on the Adaptive Filter Table Number Display (Pn2F) in the
following tables.

Pn2F |Notch Filter 1 Frequency (Hz)  Pn2F|Notch Filter 1 Frequency (Hz) = Pn2F| Notch Filter 1 Frequency (Hz)

0 (Disabled) 22 766 44 326

1 (Disabled) 23 737 45 314

2 (Disabled) 24 709 46 302

3 (Disabled) 25 682 47 290

4 (Disabled) 26 656 48 279

5 1482 27 631 49 | 269 (Disabled when Pn22 > F)
6 1426 28 607 50 | 258 (Disabled when Pn22 > F)
7 1372 29 584 51 | 248 (Disabled when Pn22 > F)
8 1319 30 562 52 | 239 (Disabled when Pn22 > F)
9 1269 31 540 53 | 230 (Disabled when Pn22 > F)
10 1221 32 520 54 | 221 (Disabled when Pn22 > E)
11 1174 33 500 55 | 213 (Disabled when Pn22 > E)
12 1130 34 481 56 | 205 (Disabled when Pn22 > E)
13 1087 35 462 57 | 197 (Disabled when Pn22 > E)
14 1045 36 445 58 | 189 (Disabled when Pn22 > E)
15 1005 37 428 59 | 182 (Disabled when Pn22 > D)
16 967 38 412 60 (Disabled)

17 930 39 396 61 (Disabled)

18 895 40 381 62 (Disabled)

19 861 41 366 63 (Disabled)

20 828 42 352 64 (Disabled)

21 796 43 339

* Set the Notch Filter 1 Frequency (Pn1D) to 1,500 when disabling the adaptive filter using the above table.
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Adjustment Functions

7-5 Manual Tuning

7-5 Manual Tuning

Basic Settings

As described before, the OMNUC G-Series Servo Drives have an autotuning function. Depending
on load conditions or other restrictions, however, readjustment may be required if the gain cannot
be properly adjusted when autotuning is performed or the optimum responsiveness or stability is
required to match each load. This section describes how to perform manual tuning for each control
mode and function.

B Before Manual Setting

7-21

The front panel or the Parameter Unit can be used to adjust the Servomotor (machine) while
monitoring the operation or noise, but more reliable adjustment can be performed quickly by using
waveform monitoring with the data tracing function of CX-Drive or by measuring the analog voltage
waveform with the monitor function.

Analog Monitor Output

The actual Servomotor speed, command speed, torque, and number of accumulated pulses can be
measured in the analog voltage level using an oscilloscope or other device. Set the type of signal
to be output and the output voltage level by setting the SP Selection (Pn07) and IM Selection
(Pn08). For details, refer to Control I/O Connector Specifications (CN1) on page 3-9 and Parameter
Tables on page 5-32.

‘OMRON _AC SERVO DRIVE _

588888

[: 1kQ
[: 1kQ

CX-Drive Data Tracing

Commands to the Servomotor and Servomotor operation (e.g., speed, torque commands, and
position deviation) can be displayed on a computer as waveforms. Refer to the CX-Drive Operation
Manual (Cat. No. W453).

RS-232 connection cable

= l {|

Connect to CN3B.
(Do not connect to CN3A.)




7-5 Manual Tuning

B Position Control Mode Adjustment
Use the following procedure to make adjustments in position control for the OMNUC G Series.

(Start of adjustment )

Never make extreme adjustment or
changes to settings. Doing so will result
| Disable realtime autotuning (Pn21 =0 or 7). | ' in unstable operation and may lead to
¢ injuries. Adjust the gain in small
increments while checking Servomotor
| Set each parameter to the values in Table 1. | operation.

!

| Set the Inertia Ratio (Pn20) (value calculated at motor selection). |

!

| Operate with a normal operating pattern and load. |

Positioning time and other operation performance satisfactory?
Yes
No -
End of adjustment

\d

Increase the Speed Loop Gain (Pn11),
but not so much that it causes hunting when the servo is locked.

!

Reduce the Speed Loop Integration Time Constant (Pn12),
but not so much that it causes hunting when the servo is locked.

Y
Does hunting (vibration) occur when the Servomotor is rotated?

Yes
No ¢

v Reduce the Speed Loop Gain (Pn11). |
Increase the Position Loop Gain (Pn10), ¢

but not so much that it causes overshooting.

Increase the Speed Loop Integration Time
¢ Constant (Pn12).

Write the data to EEPROM in the parameter write mode. ¢

End of adjustment If vibration does not stop no matter how many times

you perform adjustments, or if positioning is slow:

Increase the Torque Command Filter Time
Constant (Pn14).

Yoo .
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7-5 Manual Tuning

Set the following parameters.

Table 1: Parameter Adjustment Values

Parameter No. Parameter name Guideline
Pn10 Position Loop Gain 30
Pn11 Speed Loop Gain 50
Pni12 Speed Loop Integration Time Constant 40
Pn13 Speed Feedback Filter Time Constant 0
Pn14 Torque Command Filter Time Constant 160
Pn15 Feed-forward Amount 0
Pn16 Feed-forward Command Filter 0
Pn18 Position Loop Gain 2 30
Pn19 Speed Loop Gain 2 50
Pn1A Speed Loop Integration Time Constant 2 40
Pn1B Speed Feedback Filter Time Constant 2 0

Pn1C Torque Command Filter Time Constant 2 160
Pn1D Notch Filter 1 Frequency 1500
Pn1E Notch Filter 1 Width 2
Pn20 Inertia Ratio *1

*1. Input the Inertia Ratio (Pn20). The inertia ratio can be measured with normal mode autotuning
or set to a calculated value. When the inertia ratio is unknown, enter 300 as the inertia ratio.

(2]
c
o
-
o
c
=
L
el
c
Q
£
=
(4
3
©
<
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B Speed Control Mode Adjustment

With the OMNUC G Series, adjustments for speed control are almost the same as adjustments for
the position control mode. Use the following procedure to adjust parameters except for setting the

Position Loop Gain and Speed Feed-forward.

C Start of adjustment )

Disable realtime autotuning (Pn21 = 0 or 7).

!

Wi

|Set each parameter to the values in Table 1 (Pn11, Pn12, and Pn14 only). |

y

Never make extreme adjustment or

changes to settings. Doing so will result
in unstable operation and may lead to

injuries.

Adjust the gain in small increments while

checking Servomotor operation.

Set the Inertia Ratio (Pn20) (value calculated at motor selection).

Y

Operate with a normal operating pattern and load.

!

Speed responsiveness and other operational performance satisfactory?

No

A

Yes
End of adjustment

Increase the Speed Loop Gain (Pn11),
but not so much that it causes hunting when the servo is locked.

!

Reduce the Speed Loop Integration Time Constant (Pn12),

but not so much that it causes hunting when the servo is locked.

<
-4

\

Does hunting (vibration) occur when the Servomotor is rotated?

No
\

Yes

!

| Reduce the Speed Loop Gain (Pn11).

Write the data to EEPROM in the parameter write mode.

!

Y

(_End of adjustment )

Increase the Speed Loop Integration

If vibration does not stop no matter how many times

Time Constant (Pn12).
Y

you perform adjustments, or if positioning is slow:

Increase the Torque Command Filter Time
Constant (Pn14).
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7-5 Manual Tuning

B Torque Control Mode Adjustment

Torque control is based on a speed control loop using the No. 4 Internally Set Speed (Pn56) or the
Speed Command Input/Torque Command Input as the speed limit. This section describes the
settings for these speed limit values.

Setting Speed Limit Values

Set the speed limit value in the No.4 Internally Set Speed (Pn56) (if the Torque Command/Speed
Limit Selection (Pn5B) is set to 0) or input the speed limit value to the Speed Command Input/
Torque Command Input (REF/TREF1) (if the Torque Command/Speed Limit Selection (Pn5B) is set
to 1).

* When the Servomotor nears the speed limit, it will switch from torque control following the analog
torque command to speed control commanded with speed limit values determined by the No. 4
Internally Set Speed (Pn56) or the Speed Command Input/Torque Command Input (REF/TREF1).

* Parameters must be set according to the procedure given in Speed Control Mode Adjustment to
perform stable operation when the speed is limited.

* The input to the torque limit section will be small and the torque may not be produced as specified
by the analog torque command if the No.4 Internally Set Speed (Pn56) or the Speed Command
Input/Torque Command Input (REF/TREF1) is too small or if the Speed Loop Gain is too low or
the Speed Loop Integration Time Constant is 1000 (disabled).
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7-5 Manual Tuning

Gain Switching Function
With manual tuning, Gain 1 and Gain 2 can be set manually. The gain can be switched according

to the operation.

Switching from Gain 1 to Gain 2 can be used for the following applications.

* To increase responsiveness by increasing the gain during operation.

* To increase servo lock rigidity by increasing the gain when operation is stopped.
* To switch to an optimal gain according to the operating mode.

* To reduce the gain to suppress vibration when operation is stopped.

. Command
Operation
speed
Stop Drive Stop —Time
Status | (Servo lock) (Servo lock)

Low gain ! - - ™] Low gain

) i/ Highgain ;
Gain| (Gain1) [\ (Ganz) | (Gain1)

— ¢ > : 1 ¢
\ 1ms 2 ms/

Application Example
The example is for a case where noise is a problem when the Servomotor is stopped (servo lock),
and the noise is reduced by switching to a lower gain setting after the Servomotor has stopped.
Refer to Normal Mode Autotuning on page 7-16 for information on making adjustments.

Vibration is suppressed
by lowering the gain.

Set Gain 2
Perform (Pn18to Pn1C) Set gain Adjust Pn11
Parameter P manual tuning ) tothe same ), switching ) and Pn14
arameter name . ; . " ;
No. without gain values as Gain conditions (for Gain 1)
switching. 1 (Pn10 to (Pn30to Pn35). when stopped.
Pn14).
Pn10 |Position Loop Gain 60
Pn11 |Speed Loop Gain 50 30
Pni2 Speed Loop Integration Time 16
Constant
Pni3 Speed Feedback Filter Time 0
Constant
Pni4 Torque Command Filter Time 50 85
Constant
Pn15 |Feed-forward Amount 300
Pn16 Ffaed-forward Command 50
Filter
Pn18 |Position Loop Gain 2 60
Pn19 |Speed Loop Gain 2 50
Pr1A Speed Loop Integration Time 16
Constant 2
Pn1B Speed Feedback Filter Time 0
Constant 2
PR1C Torque Command Filter Time 60

Constant 2
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Set Gain 2
Perform (Pn18to Pn1C) Set gain Adjust Pn11
Parameter Name manual tuning ) to the same ), switching 13 and Pn14
No. without gain values as Gain conditions (for Gain 1)
switching. 1 (Pn10 to (Pn30 to Pn35). when stopped.
Pn14).
e Enter the
value for
load calcu-
lation if
already
known.
e Perform
Pn20 |Inertia Ratio normal
mode auto-
tuning and
measure
the inertia
ratio.
e The default
is 300.
Gain Switching Input
Pn30 Operating Mode Selection 0 1
Pn31 |Control Gain Switch 1 Setting 7
Pn32 |Gain Switch 1 Time 30
Pn33 |Gain Switch 1 Level Setting 0
Pn34 Gair_1 Switch 1 Hysteresis 0
Setting
PR35 Position Loop Gain Switching 0

Time

B Setting Gain Switching Conditions

Position Control Mode (O: Relevant parameter enabled, ---: Disabled)

Gain Switch Setting Setting parameters for position control mode
Gain Switch Time ™! Gain Switch Level |Gain Switch Hysteresis
pn3q |Conditions for switchingto | Fig- ain Switch Time Setting Setting 2
gain 2 ure
Pn32 Pn33 Pn34
0 |Always gain 1 --- ---
1 |Always gain 2 --- ---
5 Switching using Gain Switch |
Input (GSEL)
3 |Amountofchangeintorque | 0 0 "3 (0.05%/166 us) | O * (0.05%/166 us)
command
4 |Always gain 1 A -
5 |Command speed ©) O (r/min) O (r/min)
6 |Amount of position deviation | C o} O ™ (pulse) O ™ (pulse)
7 |Command pulses received D O - -
8 Positioning Completed L o
Output
9 |Actual Servomotor speed Cc ©) O (r/min) O (r/min)
10 Comb!natlon of command G o O (r/min) ® O (t/min) 8
pulse input and speed
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Speed Control Mode

Gain Switch Setting

Setting parameters for speed control mode

. . L xq Gain Switch Level | Gain Switch Hysteresis
pnaq |Conditions for switching to Fig- | Gain Switch Time Setting Setting 2
gain 2 ure
Pn32, 37 Pn33, 38 Pn34, 39
0 |Always gain 1 ---
1 |Always gain 2 ---
5 Switching using Gain Switch | . . .
Input (GSEL)
3 |Amountof change in torque | o 0 3 (0.05%/166 us) | O 3 (0.05%/166 ps)
command
4 [Amountof changeinspeed | g o O 5 (10 ¢/min/s) O 5 (10 r/min/s)
command
5 |Command speed C ©) O (r/min) O (r/min)
Torque Control Mode
Gain Switch Setting Setting parameters for torque control mode
Gain Swi v Gain Switch Level |Gain Switch Hysteresis
pngy |Conditions for switching to | Fig- ain Switch Time Setting Setting 2
gain 2 ure
Pn32, 37 Pn33, 38 Pn34, 39
0 |Always gain 1 ---
1 |Always gain 2 ---
5 Switching using Gain Switch | N N
Input (GSEL)
3 |Amountof change in torque | o 0 "3 (0.05%/166 us) | O 3 (0.05%/166 ps)
command

*1. The Gain Switch Time (Pn32, Pn37) is used when returning from gain 2 to gain 1.
*2. The Gain Switch Hysteresis Setting (Pn34, Pn39) is defined as shown in the following figure.
*3. A setting of 200 is used for a 10% change in torque over a period of 166 pus.

10%/166 us = setting of 200 x (0.05%/166 us).
*4. Specify the encoder resolution based on the control mode.
*5. The setting is 1 given the condition of a change in speed of 10 r/min. over a period of 1 s.
*6. The delay, level, and hysteresis have different meanings when Pn31 = 10. (Refer to figure F.)

/\ \L
Pt
Pn33—> !
, \=\“ Pn34
0 : :
Gain 1 ‘E‘ Gain2 o Gain 1
_} Pn32
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i_Guain 2 only for Speed Loop Integration Time Constant. Gain 1 for others.
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Machine Resonance Control

When machine rigidity is low, shaft torsion may cause resonance, leading to vibration or noise, thus
not allowing the gain to be set to a high value. In this case, the resonance can be suppressed by
using the two filter types.

Torque Command Filter (Pn14, Pn1C)
The filter time constant is set to attenuate the resonance frequency. The cut-off frequency can be
calculated using the following equation.

Cut-off frequency (Hz) fc = ! = !

onT 21 x parameter setting x 107

Notch Filter

* Adaptive Filter (Pn23, Pn2F)
The OMNUC G-Series Servo Drives use an adaptive filter to control vibration for loads that are
difficult to handle with the previous notch filters and torque filters, such as when each device has
a different resonance point. The adaptive filter is enabled by setting the Adaptive Filter Selection
(Pn23) to 1.

Parameter

No Parameter name Explanation

Adaptive Filter

Pn23 Selection

1: The adaptive filter is enabled.

Displays the table number corresponding to the frequency for
the adaptive filter.
The setting of this parameter cannot be changed.

Adaptive Filter Table

Pn2F Number Display

* Notch Filters 1 and 2 (Pn1D, Pn1E, Pn28, Pn29, and Pn2A)
The OMNUC G-Series Servo Drives provide two normal notch filters. Notch Filter 1 can be used
to adjust the frequency and width, and Notch Filter 2 can be used to adjust frequency, width, and
depth with parameters.

Parzr:eter Parameter name Explanation

pnip | Noteh Filter Set 10% lower.

Frequency
Pn1E Notch Filter 1 Width Set according to the characteristics of the resonance points.
pnog | Notch Filter2 Set 10% lower.

Frequency
Pn29 Notch Filter 2 Width

Set according to the characteristics of the resonance points.

Pn2A Notch Filter 2 Depth
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Notch Filter Characteristics

Torque Command Filter

Machine characteristics at resonance

Resonance

Gain

Anti-resonance

Notch Filter Characteristics Frequency
Gain Y
Notch _». B
‘ Frequency

Adjust a bit Iowe:r (approx. 0.9 f).

: No more
' _ resonance
eak

Anti-resonance

Machine characteristics at resonance

Frequency
Torque command:filter characteristics

< -3dB

Cut-off frequency Frequency

Resonance
. peak falls.

Anti-resonance

Frequency Frequency
| Examples of applicable devices
Gain Gain Gain
A Frequency Frequency
SN Free | TN AN | | .
*.quency Y N

Devices that have a resonance
point that changes due to
individual differences and age
deterioration

Devices that have a resonance
point with a frequency that does
not change

Speed responéé'*

Devices that have a resonance
peak in a frequency range
separated from the speed
response

Instantaneous Suppression
Tracking the Resonance Point

Suppression of Large Resonance
Point with a Frequency that Does
not Change

Width
| —
Torque = —_— —
command
—_— ————
<> 4
Automatic frequency
tracking Frequency
Adaptive filter Notch filter
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Automatic Gain Setting

Automatic gain setting initializes the control parameters and the gain switching parameters to gain
settings for normal mode autotuning to match the rigidity before manual tuning is performed.

Precautions
for Correct Use

setting function.

» Stop operation before making changes when executing the automatic gain

W Operating Procedure

Refer to Front Panel Display Example on page 7-9.

1. Stop operation.

2. Start the automatic gain setting function in the fit gain window on the front panel.
If the fit gain is completed normally, |~ .~ .5#~| will be displayed, and |£ - - o~ | will be displayed
if it is completed with an error. (The display can be cleared using the keys.)

3. Write data to the EEPROM if the results are to be saved.

B Automatically Set Parameters

The following parameters are set automatically.

Parameter No.

Parameter name

Pn10 Position Loop Gain

Pn11 Speed Loop Gain

Pni2 Speed Loop Integration Time Constant
Pn13 Speed Feedback Filter Time Constant
Pni14 Torque Command Filter Time Constant
Pn18 Position Loop Gain 2

Pn19 Speed Loop Gain 2

Pn1A Speed Loop Integration Time Constant 2
Pn1B Speed Feedback Filter Time Constant 2
Pn1C Torque Command Filter Time Constant 2

Settings for the following parameters are set automatically.

Parameter No. Parameter name Set value
Pn15 Feed-forward Amount 300
Pn16 Feed-forward Command Filter 50
Pn27 Instantaneous Speed Observer Setting 0
Pn30 Gain Switching Input Operating Mode Selection 1
Pn31 Control Gain Switch 1 Setting 101
Pn32 Gain Switch 1 Time 30
Pn33 Gain Switch 1 Level Setting 50
Pn34 Gain Switch 1 Hysteresis Setting 33
Pn35 Position Loop Gain Switching Time 20
Pn36 Control Gain Switch 2 Setting 0

*1. The setting is 10 for position control and 0 for speed and torque control.
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Instantaneous Speed Observer

The instantaneous speed observer improves speed detection accuracy, increases responsiveness,
and reduces vibration at stopping by estimating the Servomotor speed using a load model.

Servo- ,-—--mmmmmmmmmoooomooooooooee ~
Speed Torque motor | !
command command current!
—» Speed Current » [ Servo- }—
»  control control i motor
Estin:jated Instantaneous S ) )
spee Speed Observer,
Load model e (Total inertia)
Feedback
To position control pulse
< Encoder
Servo Drive

Precautions * The instantaneous speed observer cannot be used unless the following
for Correct Use conditions are satisfied.

Conditions under which the instantaneous speed observer operates

e Position control or speed control is used.
Pn02 = 0: Position control
Pn02 = 1: Speed control
Pn02 = 3: Position/speed control
Pn02 = 4: Position control only
Pn02 = 5: Speed control only

Control mode

Encoder e A 7-core absolute encoder is used.

* The instantaneous speed observer may not function properly or the effect may not be apparent
under the following conditions.

Conditions under which the instantaneous speed observer does not function properly

e If the margin of error with the actual device is too large for the inertia load of the
Servomotor and load combined.
Example : If there is a large resonance point at the frequency of 300 Hz or lower.
Load ) . )
: There is a non-linear element, such as large backlash.
o If the load inertia changes.
o If a large disturbance torque with high-frequency elements is applied.

Adjustment Functions

Others o |f the stabilization range for positioning is extremely small.
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B Operating Procedure

1. Set the Inertia Ratio (Pn20).
Set the inertia ratio as correctly as possible.

* Use the Pn20 setting if the Inertia Ratio (Pn20) is found using realtime autotuning that can be used
in normal position control.

* Input the calculated value if it is already known by load calculation.

¢ If the inertia ratio is not known, perform normal mode autotuning and measure the inertia.

2. Perform adjustments for normal position control.

* Refer to Position Control Mode Adjustment on page 7-22.

3. Set the Instantaneous Speed Observer Setting (Pn27).

* Set the Instantaneous Speed Observer Setting (Pn27) to 1. The speed detection method will
switch to Instantaneous Speed Observer.

¢ If the change in torque waveform or the operation noise is large, return the setting to 0 and check
the precautions above as well as the Inertia Ratio (Pn20) again.

* If the change in torque waveform or the operation noise is small, make small adjustments in the
Inertia Ratio (Pn20) to find the setting that makes the smallest change while monitoring the
position deviation waveform and the actual speed waveform. If the Position Loop Gain or Speed
Loop Gain is changed, the optimal setting for the Inertia Ratio (Pn20) may have changed, so set
it again by making small adjustments.
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Damping Control

7-35

When the machine end vibrates, damping removes the vibration frequency from the commands,
reducing vibration.

+— Vibrating end

=N Vibration measured

Set the frequency of the vibrating end. /- with Displacement Sensor

Servo Drive Move-
\ Servomotor | ment Ball screw
Position controller ~{H N\ »> 4

3 {
‘ Coupling Moving body LMachinetable

- Torque N
Position y cor'r?- { j
mman 1 |
command| C?iﬂgf' » Position/ [Mand |cyrren o i
speed control " i

control i |

Feedback pulse

Encoder
Servo Drive

Precautions . o .
for Correct Use * The following conditions must be met to use damping control.

Conditions under which damping control operates

¢ The Position Control Mode must be used.
Pn02 = 0: Position control
Pn02 = 3: Control mode 1 for position/speed control
Pn02 = 4: Control mode 1 for position/torque control

Control Mode

* Stop operation before changing the parameters or switching with DFSEL/PNSEL.
* Under the following conditions, damping control may not operate properly or may have no effect.

Conditions under which the effect of damping control is inhibited

¢ |f forces other than commands, such as external forces, cause vibration.
Load e [f the ratio of the resonance frequency to anti-resonance frequency is large.
e [f the vibration frequency is outside the range of 10.0 to 200.0 Hz.
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B Operating Procedure

1. Setting the Vibration Frequency (Frequency 1: Pn2B, Frequency 2: Pn2D)
Measure the vibration frequency at the end of the machine. When the end vibration can be
measured directly using a laser displacement sensor, read the vibration frequency f (Hz) from the
waveform measurement and set it as the Vibration Frequency (Pn2B, Pn2D). If no measurement
device is available, use CX-Drive data tracing function, and read the residual vibration frequency
(Hz) from the position deviation waveform as shown in the following figure.

Command
speed

-«+— Position deviation

Calculation of
vibration frequency

WAWAWA
\VAVAVAY

Vibration cycle T

¢ The following gives the vibration frequency in the
figure.

1
f(Hz) = ———

T

(Pn2B, Pn2D) = 10 x f
e Example:

When the vibration cycle is 100 ms and 20 ms, the

vibration frequency is 10 Hz and 40 Hz,
therefore set Pn2B = 100, Pn2D = 400.

2. Setting the Vibration Filter (Filter 1: Pn2C, Filter 2: Pn2E)
First, set the Vibration Filter (Pn2C, Pn2E) to 0. The stabilization time can be reduced by setting a
large value; however, torque ripple will increase at the command change point as shown in the
following figure. Set a range that will not cause torque saturation under actual operation conditions.
The effects of vibration suppression will be lost if torque saturation occurs.

Vibration filter
setting appropriate

J A

Vibration filter setting too large

«— Jorque saturation

el
Torque command

* The vibration filter setting is restricted by the following equation.
10.0 Hz — Vibration frequency < Vibration filter setting < Vibration frequency

3. Set the Vibration Filter Selection (Pn24).
Vibration filters 1 and 2 can be switched according to the conditions of the machine vibration.

Pn24

Switching mode

0

No switching (1 and 2 both enabled)

Switching with DFSEL/PNSEL input
Open: Vibration filter 1
Closed: Vibration filter 2

Switching with command direction
Forward operation: Vibration filter 1
Reverse operation: Vibration filter 2

!

Adjustment Functions
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8-1 Error Processing

Preliminary Checks When a Problem Occurs

This section explains the preliminary checks and analytical tools required to determine the cause of
a problem if one occurs.

B Checking the Power Supply Voltage
* Check the voltage at the power supply input terminals.

Main-circuit Power Supply Input Terminals (L1, L2, and L3)
R88D-GTLIL (50 W to 400 W) : Single-phase 100 to 115 VAC (85 to 127 V), 50/60 Hz
R88D-GTLIH (100 W to 1.5 kW) : Single-phase 200 to 240 VAC (170 to 264 V), 50/60 Hz
(750 W to 1.5 kW) : Three-phase 200 to 240 VAC (170 to 264 V), 50/60 Hz
(2 kW to 7.5 kW) : Three-phase 200 to 230 VAC (170 to 253 V), 50/60 Hz
Control Circuit Power Supply Input Terminals (L1C and L2C)
R88D-GTLIL (50 W to 400 W) : Single-phase 100 to 115 VAC (85 to 127 V), 50/60 Hz
R88D-GTLIH (100 W to 1.5 kW) : Single-phase 200 to 240 VAC (170 to 264 V), 50/60 Hz
(2 kW to 7.5 kW) : Single-phase 200 to 230 VAC (170 to 253 V), 50/60 Hz
If the voltage is outside of this range, there is a risk of operation failure, so be sure that the power
supply is correct.

* Check the voltage of the sequence input power supply. (+24 VIN Terminal (CN1 pin 7))

Within the range of 11 to 25 VDC
If the voltage is outside of this range, there is a risk of operation failure, so be sure that the power

supply is correct.

B Checking Whether an Alarm Has Occurred
* Evaluate the problem using the 7-segment LED display on the front panel and using the operation
keys. You can also evaluate the problem by using the R88A-PR02G Parameter Unit.

* When an alarm has occurred:
Check the alarm code that is displayed (LI]) and evaluate the problem based on the alarm that
is indicated.

* When an alarm has not occurred:
Make an analysis according to the problem.

¢ In either case, refer to 8-3 Troubleshooting for details.
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Precautions When Troubleshooting

When checking and verifying I/O after a problem has occurred, the Servo Drive may suddenly start
to operate or suddenly stop, so always take the following precautions.
You should assure that anything not described in this manual is not possible with this product.

B Precautions

* Disconnect the cable before checking for wire breakage. Even if you test conduction with the cable
connected, test results may not be accurate due to conduction via bypassing circuit.

* If the encoder signal is lost, the Servomotor may run away, or an error may occur. Be sure to
disconnect the Servomotor from the mechanical system before checking the encoder signal.

e When measuring the encoder output, perform the measurement based on the SENGND (CN1 pin
13). When an oscilloscope is used for measurement, it will not be affected by noise if
measurements are performed using the differential between CH1 and CH2.

* When performing tests, first check that there are no persons in the vicinity of the equipment, and
that the equipment will not be damaged even if the Servomotor runs away. Before performing the
tests, verify that you can immediately stop the machine using an emergency stop even if the
Servomotor runs away.

Replacing the Servomotor and Servo Drive
Use the following procedure to replace the Servomotor or Servo Drive.

B Replacing the Servomotor
1. Replace the Servomotor.
2. Perform origin position alignment (for position control).
* When the Servomotor is replaced, the Servomotor’s origin position (phase Z) may deviate, so

origin alignment must be performed.
* Refer to the Position Controller's manual for details on performing origin alignment.
3. Set up the absolute encoder.

* |f a Servomotor with an absolute encoder is used, the absolute value data in the absolute encoder
will be cleared when the Servomotor is replaced, so setup is again required. The rotation data will
be different from before the Servomotor was replaced, so reset the initial Motion Control Unit
parameters.

* For details, refer to Absolute Encoder Setup Procedure on page 6-5.

B Replacing the Servo Drive
1. Copy the parameters.

Use the Parameter Unit or the operation keys on the Servo Drive to write down all the parameter
settings.

2. Replace the Servo Drive.

3. Set the parameters.
Use the Parameter Unit or the operation keys on the Servo Drive to set all the parameters.

4. Set up the absolute encoder.

* If a Servomotor with an absolute encoder is used, the absolute value data in the absolute encoder
will be cleared when the Servo Drive is replaced, so setup is again required. The rotation data will
be different from before the Servo Drive was replaced, so reset the initial Motion Control Unit
parameters.

* For details, refer to Absolute Encoder Setup Procedure on page 6-5.

8-2

Troubleshooting



Troubleshooting

8-2 Alarm Table

8-2 Alarm Table

8-3

If the Servo Drive detects an error, the Alarm Output (ALM) will turn ON, the power drive circuit in
the Servo Drive will turn OFF, and the alarm code will be displayed.

Precautions
for Correct Use

* Refer to Error Diagnosis Using the Displayed Alarm Codes on page 8-6 for
appropriate alarm countermeasures.

* Reset the alarm using one of the following methods. Remove the cause of
the alarm first.
e Turn ON the Alarm Reset Input (RESET).
e Turn OFF the power supply, then turn it ON again.
* Reset the alarm on the Parameter Unit.

Note, however, that some alarms can only be cleared by recycling the power

(turn ON — OFF — ON). Refer to the Alarms table on the next page.

¢ If you clear an alarm while the RUN Command Input (RUN) is turned ON,
the Servo Drive will start operation as soon as the alarm is cleared, which
is dangerous. Be sure to turn OFF the RUN Command Input (RUN) before
clearing the alarm. If the RUN Command Input (RUN) is always ON, first
check safety sufficiently before clearing the alarm.
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H Alarms

Alarm
code

Error detection function

Detection details and cause of error

Alarm reset
possible

11

Control power supply undervoltage

The DC voltage of the main circuit fell
below the specified value.

Yes

12

Overvoltage

The DC voltage in the main circuit is
abnormally high.

Yes

13

Main power supply undervoltage

The DC voltage of the main circuit is low.

Yes

14

Overcurrent

Overcurrent flowed to the IGBT.
Servomotor power line ground fault or
short circuit.

No

15

Servo Drive overheating

The temperature of the Servo Drive
radiator exceeded the specified value.

No

16

Overload

Operation was performed with torque
significantly exceeding the rating for
several seconds to several tens of
seconds.

Yes

18

Regeneration overload

The regeneration energy exceeds the
processing capacity of the regeneration
resistor.

No

21

Encoder communications error

The encoder wiring is disconnected.

No

23

Encoder communications data error

Communications cannot be performed
between the Encoder and the Servo
Drive.

No

24

Deviation counter overflow

The number of accumulated pulses in the
deviation counter exceeded the setting for
the Deviation Counter Overflow Level
(Pn70).

Yes

26

Overspeed

The Servomotor exceeded the maximum
number of rotations.

Yes

27

Electronic gear setting error

The setting for the electronic gear ratio
(Pn48 to 4B) is not appropriate.

Yes

34

Overrun limit error

The Servomotor exceeded the allowable
operating range set in the Overrun Limit

Setting (Pn26) with respect to the position
command input.

Yes

36

Parameter error

Data in the parameter save area was
corrupted when the power supply was
turned ON and data was read from the
EEPROM.

No

37

Parameter corruption

The checksum for the data read from the
EEPROM when the power supply was
turned ON does not match.

No

38

Drive prohibit input error

The forward drive prohibit and reverse
drive prohibit inputs are both turned OFF.

Yes

39

Excessive analog input 1

A voltage exceeding the Speed
Command/ Torque Command Input
Overflow Level Setting (Pn71) was
applied to the Speed Command Input
(REF: CN1 pin 14).

Yes

40

Absolute encoder system
down error

The voltage supplied to the absolute
encoder is lower than the specified value.

Yes

41

Absolute encoder counter
overflow error

The multi-turn counter of the absolute
encoder exceeds the specified value.

No

8-4
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Alarm Error detection function Detection details and cause of error AT 4 eset
code possible
The Servomotor rotation speed exceeds
Absolute encoder overspeed the specified value when only the battery
42 error m power supply of the absolute encoder is ves
used.
44 |Absolute encoder one-turn counter error |A one-turn counter error was detected. No
An absolute encoder multi-turn counter or
45 |Absolute encoder multi-turn counter error|incremental encoder phase-AB signal er- No
ror was detected.
46 |Encoder error 1 The Servomotor is faulty. No
Absolute encoder status error The rotation of the absolute encoder is
47 m higher than the specified value. ves
48 |Encoder phase Z error A phase-Z pulse was not detected No
regularly.
49 |Encoder PS signal error A logic error was detected in the PS No
signal.
58 |CPU error1 The Servo Drive is faulty. No
60 |[CPU error2 The Servo Drive is faulty. No
61 |[CPU error3 The Servo Drive is faulty. No
62 |[CPU error 4 The Servo Drive is faulty. No
63 |[CPU error5 The Servo Drive is faulty. No
A voltage exceeding the Speed
Command/ Torque Command Input
65 |Excessive analog input 2 Overflow Level Setting (Pn71) was Yes
applied to the analog command input
(CN1 pin 16).
A voltage exceeding the Speed Com-
. . mand/ Torque Command Input Overflow
66 |Excessive analog input 3 Level Setting (Pn71) was applied to the Yes
analog command input (CN1 pin 18).
73 |CPU error 6 The Servo Drive is faulty. No
77 |CPU error7 The Servo Drive is faulty. No
81 |CPU error 8 The Servo Drive is faulty. No
94 |Encoder error 2 The Servomotor is faulty. No
The combination of the Servomotor and
. Servo Drive is not appropriate.
95 |Servomotor non-conformity The encoder was not connected when the No
power supply was turned ON.
96 |CPU error9 The Servo Drive is faulty. No
97 |CPU error 10 The Servo Drive is faulty. No
99 |CPU error 11 The Servo Drive is faulty. No
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If an error occurs in the machine, determine the error conditions from the alarm indicator and
operating status, identify the cause of the error, and take appropriate countermeasures.

Error Diagnosis Using the Displayed Alarm Codes

Alarm
code

Error

Status when error occurs

Cause

Countermeasure

11

Power supply
undervoltage

Occurs when the power
supply is turned ON.

* The power supply
voltage is low.

 Momentary power
interruption occurred.

o Power supply capacity
is insufficient.

® The power supply
voltage is reduced
because the main
power supply is OFF.

e The main power
supply is not input.

e Increase the power
supply capacity.

» Change the power
supply.

e Turn ON the power
supply.

o Power supply capacity
is insufficient.

¢ Increase the power
supply capacity.

o Phase loss.

e Connect the phases
(L1, L2, L3) of the
power supply voltage
correctly.

o For single-phase,
connectto L1 and L3
correctly.

e The main circuit power
supply is damaged.
e Control PCB error.

¢ Replace the Servo
Drive.

8-6
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ﬁl;:r: Error Status when error occurs Cause Countermeasure
¢ Main circuit power ¢ Change the main
Occurs when power supply voltage is circuit power supply
supply is turned ON. outside allowable voltage to within
range. allowable range.
e Load inertia is too ¢ Calculate the regener-
great. ative energy, and
connect an External
Regeneration Resistor
with the required
regeneration
Occurs when Servomo- absorption capacity.
tor is decelerating. ¢ Extend the
deceleration time.
e Main circuit power e Change main circuit
12 Overvoltage supply voltage is power supply voltage
outside allowable to within allowable
range. range.
» Gravitational torque is | e Add a counterbalance
too large. to the machine to
lower gravitational
torque.
¢ Slow the descent
Occurs during descent speed.
(vertical axis). . Ce_llculate the regener-
ative energy, and
n connect an External
Regeneration Resistor
with the required
regeneration
g’ absorption capacity.
"5 e The power supply ¢ Check the power
(o] voltage is low. supply capacity.
< e Momentary power ¢ Change the power
3 interruption occurred. supply.
3 o Power supply capacity | e Turn ON the power
=] Occurs when the Servo is insufficient. supply.
(o] Drive is turned ON. e The power supply e Extend the
|: voltage is reduced Momentary Hold Time
because the main (Pn6D).
power supply is OFF.
13 Main power supply e The main power

undervoltage

supply is not input.

Occurs when power
supply is turned ON.

e Phase loss.

o Correctly connect the
phases of the power
supply voltage.

¢ Correctly connect the
single phase.

e The main circuit power
supply is damaged.
» Control PCB error.

¢ Replace the Servo
Drive.
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Alarm

code Error Status when error occurs Cause Countermeasure
e Control PCB error ¢ Replace the Servo
Drive.

e Servomotorpowerline | e Repair the short-cir-
is short-circuited or cuited or ground-fault-
ground-faulted ed wire.
between phases. o Measure the

insulation resistance
at the Servomotor
and, if there is a short-
circuit, replace the
Servomotor.

o Miswiring between o Correct the wiring.
phase U, phase V,
phase W, and ground.

e Servomotor windingis | e Measure the winding
burned out. resistance, and if the

winding is burned out,
replace the Servomo-
tor.

e The relay for the ¢ Do not frequently input

Occurs when the Servo dynamic brake has the RUN Command
14| Overcurrent Drive is turned ON. been consequently Input.
welded. ¢ Do not operate the
system by turning the
servo ON and OFF.

e Servomotor ¢ Use a Servomotor that
non-conformity is appropriate for use

with the Servo Drive.

e The pulse input timing | e Wait 100 ms min.
is too fast. before inputting

pulses after turning
ON the RUN
Command Input
(RUN).

e The resistor in the ¢ Reduce the ambient
Servo Drive is temperature of the
abnormally Servo Drive to 55°C or
overheating. lower.

o If the relay doesn’t
click when the power
supply is turned ON,
replace the Servo
Drive.

e The ambient tempera- | e Lower the ambient
ture is too high. temperature.

e The load is too large. ¢ Increase the capacity

Servo Drive of the Servo Drive and
15 Occurs during operation. Servomotor.

overheating

e Lighten the load.

e Extend the accelera-
tion and deceleration
times.
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?:I;;r: Error Status when error occurs Cause Countermeasure
e Thereisanerrorinthe | e Wire the Servomotor
Servomotor wiring power cable correctly.
(e.g., the wiring or the
contacts are faulty).
Occurs when the Servo
Drive is turned ON. * The electromagnetic e Turn OFF the brake.
brake is ON.
e The Servo Drive is * Replace the Servo
faulty. Drive.
e The actual torque * Review the load
16 Overload exceeds the rated conditions and

Occurs during operation.

torque.

¢ The starting torque
exceeds the maximum
torque.

operating conditions.
¢ Review the Servomo-
tor capacity.

e An unusual noise, os-
cillation, or vibration is
caused by faulty gain
adjustment.

» Adjust the gain
correctly.

e The Servo Drive is
faulty.

¢ Replace the Servo
Drive.

Troubleshooting
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Alarm

code Error Status when error occurs Cause Countermeasure
e Load inertia is too o Calculate the
great. regenerative energy,
and connect an
External Regeneration
Resistor with the
required regeneration
absorption capacity.
e Extend the
deceleration time.
e The deceleration time | e Reduce the Servomo-
is too short. tor rotation speed.
Occurs when the Servo- | e The Servomotor e Extend the
motor is decelerating. rotation speed is too deceleration time.
high. ¢ Calculate the
regenerative energy,
and connect an
External Regeneration
Resistor with the
required regeneration
absorption capacity.
18 Efsr?::éatlon e The operating limit of ¢ Set Pn6C to 2.
the External Regener- For details, refer to
ation Resistor is limit- Parameters Details on
ed to 10%. page 5-50.
o Gravitational torque is | e Add a counterbalance
too large. to the machine to
lower gravitational
torque.
* Reduce the descent
speed.
¢ Calculate the
regenerative energy
Occurs during descent and connect an
(vertical axis) External Regeneration
Resistor with the
required regeneration
absorption capacity.
e The operating limit of e Set Pn6C to 2.
the External Regener- For details, refer to
ation Resistor is limit- Parameters Details on
ed to 10%. page 5-50.
e The encoder is o Fix the locations that
disconnected. are disconnected.
¢ Connector contacts ¢ Correct the wiring.
are faulty.
e The encoder wiring is | e Correct the wiring
incorrect.
Encoder . . e The encoder is dam- ¢ Replace the Servomo-
21 Occurs during operation.

communications error

aged.

tor.

e The Servo Drive is
faulty.

Replace the Servo
Drive.

e The Servomotor is
mechanically being
held.

If the Servomotor
shaft is held by
external force, release
it.

8-10
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Alarm
code

Error

Status when error occurs

Cause

Countermeasure

23

Encoder

communications data

error

Occurs when the power
supply is turned ON or
during operation.

e The encoder signal
wiring is incorrect.

¢ Correct the wiring.

* Noise on the encoder
wiring causes
incorrect operation.

e Take measures
against noise on the
encoder wiring.

® The power supply
voltage for the
encoder has dropped
(especially when the
cable is long.)

* Provide the required
encoder power supply
voltage (5 VDC£5%).

24

Troubleshooting

Deviation counter

overflow

Occurs when the Servo-
motor does not rotate
even when command
pulses are input.

e The Servomotor
power wiring or the
encoder wiring is
incorrect.

 Correct the wiring.

e The Servomotor is
mechanically being
held.

o |f the Servomotor
shaft is held by
external force, release
it.

¢ Release the electro-
magnetic brake.

e Control PCB error.

¢ Replace the Servo
Drive.

Occurs during
high-speed rotation.

e The Servomotor
power wiring or the
encoder wiring is
incorrect.

e Correct the wiring.

Occurs when a long
string of command
pulses is given.

e Gain adjustment is
insufficient.

¢ Adjust the gain.

e The acceleration and
deceleration rapid.

e Extend the accelera-
tion and deceleration
times.

e The load is too large.

o Reduce the load.
o Select a suitable
Servomotor.

Occurs during operation.

* The setting for the
Deviation Counter
Overflow Level (Pn70)
was exceeded.

e Increase the setting of
Pn70.

e Reduce the rotation
speed.

e Lighten the load.

¢ Extend the accelera-
tion and deceleration
times.
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ﬁljér: Error Status when error occurs Cause Countermeasure
e The speed command ¢ Set the command
input is too large. pulse frequency to
500 kpps max.
¢ The setting for the ¢ Set Pn48 and Pn49 so
Electronic Gear Ratio that the command
Numerator (Pn48 or pulse frequency is
Occurs durlng h|gh' Pn49) IS not 500 kppS max.
speed rotation. appropriate.
e Themaximumnumber | e Adjust the gain.

26 Overspeed of rotations is ¢ Reduce the maximum
exceeded due to command speed.
overshooting.

e The encoder wiring is | e Correct the wiring
incorrect.
e The Overspeed o |f torque limit
- Detection Level switching is used,
Occurs when torque limit X
NP Setting (Pn73) has correctly set the
switching is used. .
been exceeded. allowable operating
speed for Pn73.
¢ The setting for the ¢ Set Pn48 and Pn49 so
. . Occurs when command Electronic Gear Ratio that the command
Electronic gear setting | _. L .
27 error signal is input or com- Numerator (Pn48 or pulse frequency is
mand is input. Pn49) is not appropri- 500 kpps max.
ate.
e The Overrun Limit o Adjust the gain.
Setting (Pn26) is ex- e Increase the setting
34 Overrun limit error Occurs during operation. ceeded during opera- for Pn26.
tion. e Set Pn26 to 0 to
disable the function.
e There are data errors * Reset all parameters.
in the parameters that
36 Overrun limit error Ocours when the power were read.
supply is turned ON.
e The Servo Drive is * Replace the Servo
faulty. Drive.
. Occurs when the power | e The parameters that ¢ Replace the Servo
37 Parameter corruption . :
supply is turned ON. were read are corrupt. Drive.
e The Forward Drive  Correct the wiring.
Prohibit Input (POT) ¢ Replace the limit
and Reverse Drive sensor.
Prohibit Input (NOT) e Check whether the
Drive prohibit input Occurs when the Servo were both OFF at the power supply for
38 error Drive is turned ON or same time. control is input
during operation. correctly.
¢ Check whether the
setting for Drive Pro-
hibit Input Selection
(Pn04) is correct.
¢ The voltage input to ¢ Lower the input
39 Excessive analog Oceurs during operation. pin 14 is too high. voltage.

input 1

¢ Change the value for
Pn71.
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?:I;;r: Error Status when error occurs Cause Countermeasure
Absolute encoder Occurs when the power * The voltage supplied * Set up the absolute
. to the absolute encoder.
40 system down error supply is turned ON or )
A . encoder is low. ¢ Connect the battery
m during operation.
power supply.
Absolute encoder e The multi-turn counter | o Proper[y set the
41 counter overflow error | Occurs during operation of the absolute Operation Switch
' encoder exceeds the when Using Absolute
m specified value. Encoder (Pn0B).
¢ The Servomotor ¢ Lower the Servomotor
rotation speed rotation speed and
Absolute encoder Occurs when the power exceeds the specified supply power.
42 overspeed error . value whenthe battery | e Check the wiring.
supply is turned ON. .
m power supply is turned
ON.
e The wiring is incorrect.
44 Absolute encoder Occurs when the power | e The encoder is faulty. |  Replace the Servomo-
one-turn counter error | supply is turned ON. tor.
Absolute encoder ¢ The encoder is faulty. | e Replace the Servomo-
; Occurs when the power
45 multi-turn counter er- . tor.
ror supply is turned ON.
¢ The Servomotor is * Replace the Servo
Occurs when the power faulty. Drive.
46 Encoder error 1 supply is turned ON ¢ Replace the Servomo-
tor.
e The Servomotor was ¢ Do not let the Servo-
Absolute encoder :
Occurs when the power moving when the motor move when the
47 status error . .
supply is turned ON. power supply was power supply is turned
m turned ON. ON.
¢ A phase-Z pulse from | e Replace the Servomo-
48 Encoder phase Z error | Occurs during operation. the encoder was not tor.
detected regularly.
e A logic error was ¢ Replace the Servomo-
Encoder PS signal . . detected in the PS tor.
49 Occurs during operation. .
error signal from the
encoder.
58 CPU error 1 Occurs.when the power | e The Servo Drive is o Rgplace the Servo
supply is turned ON. faulty. Drive.
60 CPU error 2 Occurs.when the power | e The Servo Drive is o Replace the Servo
supply is turned ON. faulty. Drive.
61 CPU error 3 Occurs.when the power | e The Servo Drive is . Replace the Servo
supply is turned ON. faulty. Drive.
62 CPU error 4 Occurs.when the power | e The Servo Drive is . Re_place the Servo
supply is turned ON. faulty. Drive.
63 CPU error 5 Occurs.when the power | e The Servo Drive is . Replace the Servo
supply is turned ON. faulty. Drive.
e The voltage input to ¢ Reduce the input
65 Excessive analog Oceurs during operation. pin 16 is too high. voltage.

input 2

¢ Change the value for
Pn71.
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't;lj:: Error Status when error occurs Cause Countermeasure
* The voltage input to * Reduce the input
Excessive analog . . pin 18 is too high. voltage.
66 input 3 Occurs during operation. « Change the value for
Pn71.
73 CPU error 6 Occurs_when the power | e The Servo Drive is . Replace the Servo
supply is turned ON. faulty. Drive.
77 CPU error 7 Occurs_when the power | e The Servo Drive is . Replace the Servo
supply is turned ON. faulty. Drive.
81 CPU error 8 Occurs.when the power | e The Servo Drive is . Replace the Servo
supply is turned ON. faulty. Drive.
e The Servomotor is * Replace the Servo
Occurs when the power faulty. Drive.
94 Encoder error 2 supply is turned ON. ¢ Replace the Servomo-
tor.
e The Servomotor and ¢ Use a correct
Servo Drive combina- combination.
05 Servomotor Occurs when the power tion is incorrect.
non-conformity supply is turned ON. e The encoder wiring is | ¢ Wire the encoder.
disconnected. e Fix the locations that
are disconnected.
96 CPU error 9 Occurs.when the power | e The Servo Drive is . Replace the Servo
supply is turned ON. faulty. Drive.
97 CPU error 10 Occurs.when the power | e The Servo Drive is . Replace the Servo
supply is turned ON. faulty. Drive.
99 CPU error 11 Occurs when the power | e The Servo Drive is ¢ Replace the Servo

supply is turned ON.

faulty.

Drive.
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Error Diagnosis Using the Operating Status

Symptom

Probable cause

Iltems to check

Countermeasures

The power LED
indicator (PWR)
does not light
when the power
supply is turned
ON.

The power supply cable is
wired incorrectly.

Check whether the power supply
input is within the allowed voltage
range.

Supply the correct voltage.

Check whether the power supply
input is wired correctly.

Correct the wiring.

The Servomotor
does not rotate
even if
commands are
input from the
Controller.
(Continued on
next page.)

The RUN Command Input
is OFF.

In monitor mode, check whether the
RUN signal is ON or OFF.

e Turn ON the RUN
Command Input.
e Correct the wiring.

The Forward Drive Prohibit
Input (POT) and Reverse
Drive Prohibit Input (NOT)
are OFF.

In monitor mode, check whether the
POT inputand NOT input are ON or
OFF.

e Turn ON the POT and
NOT inputs.

o |f the POT and NOT
inputs are not used,
disabled them.

The control mode is not
correct.

Check the Control Mode Selection
(Pn02).

Set the control mode to
match the command type.

The Deviation Counter
Reset Input (ECRST) is
ON.

In monitor mode, check whether the
ECRST Input is ON or OFF.

e Turn the ECRST Input
OFF.
e Correct the wiring.

The Command Pulse Mode
(Pn42) is incorrect.

Check the Controller's command
pulse type and the Servo Drive’s
command pulse type.

Set the Servo Drive’s pulse
type to match the Control-
ler's command pulse type.

The Zero Speed Designa-

tion Input (VZERO) is OFF.

In monitor mode, check whether the
VZERO Input is ON or OFF.

e Turn ON the VZERO
Input.
e Correct the wiring.

The internally set speeds
are not set.

Check the settings for Pn53 to
Pn56 or Pn74 to Pn77.

Set the desired speeds.

No. 1 Torque Limit (Pn5E)
or No. 2 Torque Limit
(Pn5F) is set to 0.

Check the setting for Pn5E or
Pn5F.

Return the setting to the
default.

The Servomotor Power
Cable is wired incorrectly.

The Encoder Cable is wired
incorrectly.

Check the wiring.

Correct the wiring.

The Control I/O Connector
CN1) is wired incorrectly.

Check the command pulse’s wiring.

Correct the wiring.

Check the command pulse type.

Set the Servo Drive’s pulse
type to match the Control-
lers command pulse type.

Check the command pulse’s
voltage.

Connect a resistor that
matches the voltage.

The power supply is not
ON.

Check whether the power supply is
ON and check the PWR LED
indicator.

Turn ON the power supply.

Check the voltage across the power
supply terminals.

Wire the power supply’s ON
circuit correctly.

The speed command is
disabled.

Check if the speed command
procedure is correct.

o Correctly set the external
analog command.

o Correctly set the internal
speed.
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Symptom

Probable cause

ltems to check

Countermeasures

The Servomotor
does not rotate
even if
commands are
input from the
Controller.

The torque command is
disabled.

Check if the torque command input
procedure is correct.

Correctly set the torque
command.

The CW Input and CCW
Input are ON at the same
time.

Check the command pulse’s wiring.

e Input the pulse signal ei-
ther to the CW Input or
CCW Input to the pulse
signal.

¢ Always turn OFF the ter-
minal that is not being
input to.

Servo Drive is faulty.

Replace the Servo Drive.

The Servomotor
operates
momentarily, but
then it does not

operate after that.

The Servomotor Power
Cable is wired incorrectly.

Check the wiring of the Servomotor

Power Cable’s phases U, V, and W.

Wire correctly.

The Encoder Cable is wired
incorrectly.

Check the Encoder Cable’s wiring.

Wire correctly.

The Servomotor
rotates without a
command.

The command pulse input
is incorrect.

Check the command pulse type.

Set the correct command
pulse input.

Check the command pulse’s
voltage.

Connect a resistor that
matches the voltage.

Servo Drive is faulty.

Replace the Servo Drive.

The Servomotor
rotates in the
oppositedirection
from the
command.

The CW input and CCW
input connections are
reversed.

Check the Controller's command
pulse type and the Servo Drive’s
command pulse type.

Connectthe CW pulse signal
to the CW Input and the
CCW pulse signal to the
CCW Input.

8-16
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8-3 Troubleshooting

Symptom Probable cause Items to check Countermeasures
Check the wiring of the Servomotor
The Servomotor Power ,
. Power Cable’s phases U, V, and W .
Cable or Encoder Cable is ) Wire correctly.
o and check the Encoder Cable’s
wired incorrectly. o
wiring.
The coupling system Check the mechanical system’s
between the Servomotor coupling section.
shaft and the mechanical
system has eccentricity or ) ) Review and adjust the
loose screws, or the torque | 1Y rotating the Servomotor without | machine.
is fluctuating due to a load. (Disconnect it from the
engagement between meChanica| SyStem.)
pulleys or gears.
The load’s moment of Try rotating the Servomotor without * Lighten the load.
L . ) ¢ Replace the Servomotor
inertia exceeds the Servo | a load. (Disconnect it from the - .
Drive’s allowed value mechanical system.) and Servo Drive with
Servpmgtor ) y ' higher capacity models.
rotation is
unstable. Check the pulse signal wiring at the

The pulse signal line’s
connections are loose.

Controller and Servo Drive.

Wire correctly.

Check the Controller's command
pulse type and the Servo Drive’s
command pulse type.

Set the Servo Drive’s pulse
type to match the Control-
ler's command pulse type.

The gain is wrong.

e Use normal mode
autotuning.
¢ Adjust the gain manually.

The CN1 input signal is
chattering.

Check the RUN Command Input
(RUN), Deviation Counter Reset
Input (ECRST), Zero Speed
Designation Input (VZERO),
Internally set Speed Selection 1
Input (VSEL1) and Internally Set
Speed Selection 2 Input (VSEL2).

Correct the wiring so that
there is no chattering.

The ambienttemperature is
too high.

Check that the ambient tempera-
ture around the Servomotor is
below 40°C.

Lower the ambient tempera-
ture to 40°C or less. (Use a
cooler or fan.)

The Servomotor | Ventilation is obstructed.

is overheating.

Check to see whether anything is
blocking ventilation.

Improve ventilation.

The Servomotor is
overloaded.

The Servomotor is

Try rotating the Servomotor without
a load. (Disconnect it from the
mechanical system.)

¢ Reduce the load.

* Replace the Servomotor
and Servo Drive with
higher capacity models.

vibrating.
The hqldlng Power is supplied to the
brake is .
: . holding brake.
ineffective.

Check whether power is supplied to
the holding brake.

Configure a circuit that cuts
power to the holding brake
when the motor stops and
the load is held by the
holding brake.

The Servomotor
does not stop or
is hard to stop

even if the RUN
Command Input

The load inertia is too large.

Check the following:
e Is the load too large?
e Is the Servomotor speed too
high?

Re-evaluate the load
conditions and replace the
Servomotor/Servo Drive with
appropriate models if
necessary.

(RUN) is turned
OFF while the
Servomotor is
rotating.

The stop circuit failed.

Replace the Servo Drive.
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Symptom

Probable cause

ltems to check

Countermeasures

The Servomotor
is producing
unusual noises or
the machine is
vibrating.

There are problems with
the machine’s installation.

Check whether the Servomotor’s
mounting screws are loose.

Tighten the mounting
screws.

Check whether the axes are
misaligned in the mechanical
coupling system.

Align the mechanical
couplings.

Check whether the coupling is

Adjust the coupling’s

unbalanced. balance.
There is a problem with the | Check for noise or vibration around | Contact your OMRON
bearings. the bearings. representative.

The gain is wrong.

e Use normal mode
autotuning.
¢ Adjust the gain manually.

The Speed Feedback Filter
Time Constant (Pn13) is
wrong.

Check the setting of Pn13.

Return the setting to 0
(default) or increase the
setting.

Noise is entering the
Control I/O Cable because
the cable does not meet
specifications.

Check that the cable wire is a
twisted-pair wire or shielded
twisted-pair cable with wires of at
least 0.08 mm?.

Use Control I/0 Cable that
meets specifications.

Noise is entering the Con-
trol I/O Cable because the
cable is longer than the
specified length.

Check the length of the Control 1/O
Cable.

Shorten the Control I/0
Cable to 3 m or less.

Noise is entering the cable
because the Encoder
Cable does not meet
specifications.

Check that the cable wires are
shielded twisted-pair wires that are
at least 0.12 mm?Z.

Use Encoder Cable that
meets specifications.

Noise is entering the
Encoder Cable because
the cable is longer than the
specified length.

Check the length of the Encoder
Cable.

Shorten the Encoder Cable
to less than 50 m.

Noise is entering the signal
wires because the Encoder
Cable is stuck or the sheath
is damaged.

Check the Encoder Cable for cuts
or other damage.

Correct the Encoder Cable’s

pathway to prevent damage.

Too much noise is entering
the Encoder Cable.

Separate the Encoder Cables far
from high-current lines or check
whether the lines are too close.

Install the Encoder Cable
where it won’t be subjected
to surges.

The FG’s potential is fluctu-
ating due to devices near
the Servomotor, such as
welding machines.

Check for ground problems (loss of
ground or incomplete ground) at
equipment such as welding
machines near the Servomotor.

Ground the equipment
properly and prevent
currents from flowing to the
encoder FG.

Errors are being caused by
excessive vibration or
shock on the encoder.

There are problems with mechani-
cal vibration or motor installation
(such as the mounting surface,
attachment, or axial offset).

Reduce the mechanical
vibration or correct the
Servomotor’s installation.

The machine and the
Servomotor are resonating.

Check whether the machine is
resonating.

¢ Readjust the Torque
Command Filter Time
Constant.

o [f there is resonance, set
the Notch Filter 1
Frequency (Pn1D) and
Notch Filter 1 Width
(Pn1E).
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Symptom Probable cause Items to check Countermeasures
Check whether the Servo Drive Shorten the control signal
control signal lines are too long. lines.

Vibration is

occurring at the
same frequency
as the power

supply.

Inductive noise is
occurring.

Check to see whether control signal
lines and power supply lines are
bundled together.

e Separate control signal
lines from power supply
lines.

e Use a low-impedance
power supply for control
signals.

The position is
misaligned.
(Position
misalignment
occurs without an
alarm being
output.)

There is an error in the
coupling of the mechanical
system and the Servomo-
tor.

Check whether the coupling of the
mechanical system and the Servo-
motor is misaligned.

Correct the coupling
between the mechanical
system and the Servomotor.

Noise is entering the Devia-
tion Counter Reset Input
(ECRST).

Check whether the control signal
lines and power supply lines are
bundled together.

Separate the control signal
lines from the power supply
lines or take other measures
against noise.

The gain is wrong.

e Perform normal mode
autotuning.
¢ Perform manual tuning.

The load inertia is too large.

Check the following:

e Check whether the load is too
large.

¢ Check whether the rotation
speed of the Servomotor is too
high.

¢ Adjust the gain.

¢ Review the load condi-
tions, and replace the
Servomotor and Servo
Drive with appropriate
models.
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Overload Characteristics
(Electronic Thermal Function)

An overload protection (electronic thermal) function is built into the Servo Drive to protect the Servo
Drive and Servomotor from overloading.

If an overload does occur, first eliminate the cause of the error and then wait at least one minute for
the Servomotor temperature to drop before turning ON the power again.

If the power is turned ON again repeatedly at short intervals, the Servomotor windings may burn out.

Overload Characteristics Graphs

The following graphs show the characteristics of the load rate and electronic thermal function’s
operation time.

Time (s)
100
: {5ow
. 100 W (100 V)
NN —--— 100 W (200 V)
DERN ____[200W
INERRSER 400 W
10 A NI S NS ---- 750W
~ = ~\._ S
\\ -
1
0.1 1315
100 150 200 250 300 Torque (%)
Time (s)
100
R88M-GL110T 900 W to 6 kW
3 R88M-GL120T 1 kW to 5 kW
N — < R88M-GLI15T 7.5 kW
1T R88M-GLI30T 1 kW to 5 kW
10 +=£ = R88M-GPL] 100 W to 400 W
1
01445

100 150 200 250 300 Torque (%)

When the torque command = 0, and a constant torque command is continuously applied after three
or more times the overload time constant has elapsed, the overload time t [s] will be:
t [s] = — Overload time constant [s] x loge (1 — Overload level [%] / Torque command [%]) 2

(The overload time constant [s] depends on the Servomotor. The standard overload level is 115%.)

. ¢ OQverload (alarm code 16) cannot be reset for approximately 10 seconds
Precautions .
for Correct Use after its occurrence.
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8-5 Periodic Maintenance

/\ Caution

Resume operation only after transferring to the new Unit the
contents of the data required for operation.
Not doing so may result in equipment damage.

Do not attempt to disassemble or repair any of the products.
Any attempt to do so may result in electric shock or injury.

@ P

Servomotors and Servo Drives contain many components and will operate properly only when each
of the individual components is operating properly.

Some of the electrical and mechanical components require maintenance depending on application
conditions. Periodic inspection and part replacement are necessary to ensure proper long-term
operation of Servomotors and Servo Drives. (quotes from “The Recommendation for Periodic
Maintenance of a General-purpose Inverter” published by JEMA)

The periodic maintenance cycle depends on the installation environment and application conditions
of the Servomotor or Servo Drive.

Recommended maintenance times are listed below for Servomotors and Servo Drives. Use these
for reference in determining actual maintenance schedules.

Servomotor Service Life

* The service life for components is listed below.
Bearings: 20,000 hours
Decelerator: 20,000 hours
Oil seal: 5,000 hours
Encoder: 30,000 hours
These values presume an ambient Servomotor operating temperature of 40°C, shaft loads within
the allowable range, rated operation (rated torque and rated r/min), and proper installation as
described in this manual.
The oil seal can be replaced.

* The radial loads during operation (rotation) on timing pulleys and other components contacting
belts is twice the still load. Consult with the belt and pulley manufacturers and adjust designs and
system settings so that the allowable shaft load is not exceeded even during operation. If a
Servomotor is used under a shaft load exceeding the allowable limit, the Servomotor shaft can
break, the bearings can burn out, and other problems can occur.

Troubleshooting
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Servo Drive Service Life

* Details on the service life of the Servo Drive are provided below.
Aluminum electrolytic capacitors: 28,000 hours
(at an ambient Servo Drive operating temperature of 55°C, the rated operation output (rated
torque), installed as described in this manual.)
Axial fan: 10,000 to 30,000 hours
Inrush current prevention relay: Approx. 20,000 operations (The service life depends on the
operating conditions.)

* When using the Servo Drive in continuous operation, use fans or air conditioners to maintain an
ambient operating temperature below 40°C.

* We recommend that ambient operating temperature and the power ON time be reduced as much
as possible to lengthen the service life of the Servo Drive.

* The life of aluminum electrolytic capacitors is greatly affected by the ambient operating
temperature. Generally speaking, an increase of 10°C in the ambient operating temperature will
reduce capacitor life by 50%.

* The aluminum electrolytic capacitors deteriorate even when the Servo Drive is stored with no
power supplied. If the Servo Drive is not used for a long time, we recommend a periodic inspection
and part replacement schedule of five years.

¢ If the Servomotor or Servo Drive is not to be used for a long time, or if they are to be used under
conditions worse than those described above, a periodic inspection schedule of five years is
recommended.

* Upon request, OMRON will examine the Servo Drive and Servomotor and determine if a
replacement is required.
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Replacing the Absolute Encoder Battery IIX-EH

Replace the Absolute Encoder Backup Battery if it has been used for more than three years or if an
absolute encoder system down error (alarm code 40) has occurred.

B Replacement Battery Model and Specifications

ltem Specifications
Name Absolute Encoder Backup Battery
Model R88A-BAT01G
Battery model ER6V (Toshiba)
Battery voltage 36V
Current capacity 2000 mA-h

B Mounting the Backup Battery

8-23

Mounting the Battery for the First Time
Connect the absolute encoder battery to the Servomotor, and then set up the absolute encoder.
Refer to Absolute Encoder Setup Procedure on page 6-5.
Once the absolute encoder battery is attached, it is recommended that the control power supply be
turned ON and OFF once a day to refresh the battery.
If you neglect to refresh the battery, battery errors will occur due to voltage delay in the battery.

Replacing the Battery
If a battery alarm occurs, the absolute encoder battery must be replaced.
Replace the battery with the control power supply of the Servo Drive ON. If the battery is replaced
with the control power supply of the Servo Drive OFF, data held in the encoder will be lost. Once
the absolute encoder battery has been replaced, clear the battery alarm from the front panel. Refer
to Alarm Reset on page 6-21 for information on clearing alarms.

Note If the absolute encoder is cleared using the front panel or the absolute values are cleared
using communications, all error and rotation data will be lost and the absolute encoder must
be set up. Refer to Absolute Encoder Setup Procedure on page 6-5.
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Battery Mounting Procedure

1. Prepare the R88A-BAT01G replacement battery.

Raise the hooks to remove the cover.

3. Put the battery into the battery box.

L)

Insert the battery. Attach the connector.

4. Close the cover to the battery box.

Make sure that the connector
wiring does not get caught when
closing the cover to the battery

box.

j
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Appendix

9-1 Connection Examples

9-1 Connection Examples

Main circuit power supply

B Connection Example 1: Connecting to SYSMAC CJ1W-NC133/233/433

OFF ON MC1MC2 —@:?—
R @_’%‘F}?_t #‘-"T _@_ Main circuit contact
5 %__) ﬁ/\j—@— Surge killer
B o
TOo—60o—%
CJ1W-NC133/233/433 (Groundto ~ — R88D-GTCJ
100 Q or less.)
CN1 B
Contents No. L1C
5-VDC power supply (for pulse output) | A4 —_|_5 vDC L2C |—Reactor
5-V GND (for pulse output)| A3 b7 L1 >~ —= —1
24-V power supply for outputs A1 :r E L2 /‘/’/‘/—_
| i L3 =l
0-V power supply for output | A2 : : [©) __I_MC1 MC2
CCW (output (+)) | A7 ; — 5 | +CCW —=
293 [CCW (output (-)) | A8 : — 6 | —CCW
23| CW (output (+)) | A5 : —{ 3] +CW B
CW (output (-)) A6 ; — 4 —CW B1
i E 53 gzggmotor Power R88M-G[ ]
i | B2 |-eq R88A-CAGL]
X-axis dev. cntr. reset output A9 : ; 30| ECRST U ;/;lhite
X-axis origin line driver input A14 : ><>< E 23 +Z \ o >’
X-axis origin common A12 : — 24 —Z W E’,::S
X-axis positioning complete input | A11 i T 39 INP [©) [fellow
— 38 [INPCOM
Input common A20 g [ S— — 7 | +24VIN cN2| Encoder Cable
24VDC= X1 R88A-CRGL] :
X-axis external interrupt input A15— - : E 29 RUN
X-axis origin proximity input A17 —— — ——— 1 31| RESET
X-axis CCW limitinput | A19 i— 110 |BKIRCOM
X-axis CW limit input A18 +———{ 36 | ALMCOM Brake Cable
X-axis emerg. stop input [ A16 T /ALM R88A-CAGALIB
BER R88A-CAGELIB
XB
Z==}e
24 VDC

9-1

Precautions
for Correct Use

* The example shows a three-phase, 200-VAC input to the Servo Drive for
the main circuit power supply. Be sure to provide a power supply and
wiring conforming to the power supply specifications for the Servo Drive in
use.

* Incorrect signal wiring can cause damage to Units and the Servo Drive.

* Leave unused signal lines open and do not wire them.

* Use mode 2 for origin search.

* The diode recommended for surge absorption is the RU 2 manufactured
by Sanken Electric or the equivalent.

* Make the setting so that the Servo can be turned ON and OFF with the
RUN signal.
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B Connection Example 2: Connecting to SYSMAC CJ1W-NC113/213/413

Main circuit power supply

Main circuit contact
t Surge killer

R88M-GL]

o

o

NFB OFF ON MC1MC2 —&—
R @—G—D— 5 5 - _g?P_‘
3-phase 200 to 240 VAC 50/60 Hz S ©—6To— @ MC1 MC2 X4
| S —|
To—6o—%
CJIW-NC113/213/413 Ground 1o = R88D-GTL]
' CN1 B
Contents No.| L1C
24-V power supply for outputs | A1 1 Er : L2C [— Reactor
24vDC = | | | L1 N
0-V power supply for output | A2 : : L2 =
: — 5 | +CCW L3 > i
CCW (with a resistor) | A8 : 1 6 [—CCW [@) MC1 MC2
2 y § CCW (without a resistor) [ A7 : ; 3 +CW __L_
;E g_‘g CW (with a resistor) A6 H E 4 —CW
CW (without a resistor)| A5 i : B
E ; B1 Servomotor Power
X-axis dev. cntr. reset output A9 : ~— 30| ECRST B3 Cable
X-axis origin line driver input | A14 - 23 +Z B2 Red R88A-CAGL]
X-axis origin common A12 : 24 —Z U Wi't
X-axis positioning complete input | A11 i E 39 INP V Blulee
E : 38 [INPCOM W reen)
! ! @ Yellow
Input common A20 —— — 7 | +24VIN
X-axis external interrupt input | A15 fF—— /—X1 E i 29 RUN CN2 Encoder Cable
X-axis origin proximity input A17 — '—/—é—f— 31| RESET R88A-CRGL]
X-axis CCW limit input A19 5 l—-— 10 [BKIRCOM
X-axis CW limit input A18 f +~— 36 | ALMCOM
X-axis emerg. stop input | A16 T : /ALM
BKIR Brake Cable
FG R88A-CAGALIB
R88A-CAGE[ B
XB
=
=
24 VDC

/T

Precautions
for Correct Use

use.

* The example shows a three-phase, 200-VAC input to the Servo Drive for
the main circuit power supply. Be sure to provide a power supply and
wiring conforming to the power supply specifications for the Servo Drive in

* Incorrect signal wiring can cause damage to Units and the Servo Drive.
* Leave unused signal lines open and do not wire them.
* Use mode 2 for origin search.
* The diode recommended for surge absorption is the RU 2 manufactured

by Sanken Electric or the equivalent.
* Make the setting so that the Servo can be turned ON and OFF with the

RUN signal.

9-2
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9-1 Connection Examples

B Connection Example 3: Connecting to SYSMAC CS1W-NC133/233/433

Main circuit power supply

NFB OFF ON MC1 MC2
R O—ofo—y I —g?P— I\S/Iain circuit contact
: = urge killer
3-phase 200 to 240 VAC 50/60 Hz S ©—6io— g i MC1 MC2 X1
T C)—dzb— 2
CJ1W-NC133/233/433 (1%805”;*% o)~ R88D-GT[]
’ CN1 B
Contents No. L1C
5-VDC power supply (for pulse output) A4 —_|_5 VDC LZC — Reactor
5-V GND (for pulse output)| A3 f—m+— L1 e
24-V power supply for outputs | A1 i : L2 - Lo i
24VDC= | | i L3 S
0-V power supply for output | A2 : ; [©) __I_MC MC2
CCW (with a resistor) | A7 T ><>< ; 5 | +CCwW —
;”—< o g CCW (without a resistor) | A8 : + 6 —CCW
><‘F 3 5| CW (with a resistor) ﬁg ; ><>< ; 2 + gw 15'?
CW (without a resistor) + T -
i : B3 giggmotor Power R88M-G[]
i | B2 |..qR88A-CAGL] |
X-axis dev. cntr. reset output A10 T +— 30 | ECRST U -
X-axis origin line driver input A16 - ><>< : 23 +Z Vv White
X-axis origin common Al4 : — 24| —Z w_[Blue
X-axis positioning complete input | A12 i : 39 INP D Yellow ||
i — 38 [INPCOM
Input common A24 1 _____________ 7 | +24VIN CN2| Encoder Cable
24VDC= 1 1 R88A-CRGL [ ]
X-axis external interrupt input | A19 —— T - : : 29 RUN :@)
X-axis origin proximity input A21 |—— — —————— 31| RESET
X-axis CCW limitinput | A23 i1 [10[BKIRCOM [
X-axis CW limit input A22 +——— 36 |ALMCOM Brake Cable
X-axis emerg. stop input | A20 T ; /ALM R88A-CAGALB
H— BKIR R88A-CAGE[B
FG XB
- rf
= 24 VDC

Precautions
for Correct Use

use.

* The example shows a three-phase, 200-VAC input to the Servo Drive for
the main circuit power supply. Be sure to provide a power supply and
wiring conforming to the power supply specifications for the Servo Drive in

* Incorrect signal wiring can cause damage to Units and the Servo Drive.
* Leave unused signal lines open and do not wire them.

* Use mode 2 for origin search.

* The diode recommended for surge absorption is the RU 2 manufactured
by Sanken Electric or the equivalent.

* Make the setting so that the Servo can be turned ON and OFF with the

RUN signal.
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B Connection Example 4: Connecting to SYSMAC CS1W-NC113/213/413 or
C200HW-NC113/213/413

Main circuit power supply

NFB - OFF ON MC1 MC2
R 0—6i0o—] 5 ’\'\—E"'" —@:)— Main circuit contact
: = ﬁ_/_ [SUPH— Surge killer
3-phase 200 to 240 VAC 50/60 Hz S @—(fb— g—l MC1 MC2 X1
T @—66— 2
CS1W-NC113/213/413
C200HW-NC113/213/413 (Groundto  — R88D-GT[]
100 Q or less.)
CN1 B
Contents No.| L1C
24-V power supply for outputs | A1 ! : L2C |— Reactor
| s L1 - —
0-V power supply for output | A2 : : L2 //_,/,/_
: X —{ 5 [ +CCW L3 > i L
CCW (with a resistor) | A8 : . 6 | —CCW [©) —_I_MC1 MC2
‘>’—<’ 2 ‘g_ CCW (without a resistor) A7 ; ><>< E 3 +CW —
><(P g_‘g CW (with a resistor) A6 E ; 4 —CW
CW (without a resistor)| A5 : : B
: | B1 Servomotor Power
X-axis dev. cntr. reset output | A10 : {30 [ ECRST B3 Cable R88M-GL]
X-axis origin line driver input | A16 : 123 +Z B2 -
X-axis origin common Al4 : XX 24 —Z U fhed RBBA-CAGH
X-axis positioning complete input | A12 ; — 39 INP V White
i i 138 [INPCOM W [Blue
E E @ Yellow
Input common A24 B —— — 7 [ +24VIN
24 VDC= X] | .
X-axis external interrupt input | A19 —— - : T 29 RUN CN2 Encoder Cable
X-axis origin proximity input A21 — — ——— {31 | RESET R88A-CRGL]
X-axis CCW limitinput | A23 i1 [10 |BKIRCOM
X-axis CW limit input A22 ——— 36 [ALMCOM
X-axis emerg. stop input | A20 T . /ALM
: ' BKIR Brake Cable
FG R88A-CAGALIB
R88A-CAGEL B
= XB
= =16
24 VDC

Precautions
for Correct Use

use.

* The example shows a three-phase, 200-VAC input to the Servo Drive for
the main circuit power supply. Be sure to provide a power supply and
wiring conforming to the power supply specifications for the Servo Drive in

* Incorrect signal wiring can cause damage to Units and the Servo Drive.
¢ Leave unused signal lines open and do not wire them.
* Use mode 2 for origin search.
* The diode recommended for surge absorption is the RU 2 manufactured

by Sanken Electric or the equivalent.
* Make the setting so that the Servo can be turned ON and OFF with the

RUN signal.
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Appendix

9-1 Connection Examples

B Connection Example 5: Connecting to a SYSMAC Motion Control Unit

Main circuit power supply

NFB OFF ON MCiMC2 —{&—
: 5 tL'\I: —@— Main circuit contact
= 2 SUPH— Surge killer
3-phase 200 to 240 VAC 50/60 Hz S © @ —| MC1 MC2
o
TO =
CST1W-MC221/421 (-V1) g%gognd t|° = R88D-GT[]
DRV connector orless.) CN1 TB
Contents No. 24 V|DC L1C
24V input 1T L2C [ Reactor
24V input ground 2 4'_| L1 >~ —~ —11
X-axis alarm input 3 37| /ALM L2 - i i
X-axis RUN command output 4 29 RUN L3 - i i
X-axis alarm reset output | 5 |—————————— 31 | RESET D __l_MC MC2
X-axis SEN signal ground [ 8 : SO — 13 [SENGND|* —
X-axis SEN signal output | 9 i 20| SEN |*
X-axis feedback ground 10 [— 25| ZCOM B
X-axis phase A input 11 : — 21 +A B1
X-axis phase A input 12 |— XX —22] —A B3 gi[,fgmmor Fower RegM-GLl
X-axis phase B input 13 |— — 49 +B B2 ,
X-axis phase B input 14 ><>< +— 48 —B U Re‘?' RB8A-CAGL] ]
X-axis phase Z input 15 | SOX 23] +Z v |White
X-axis phase Z input 16 [— 24 —Z W E,Iel;'r?
X-axis speed command 17 |— ><>< — 14| REF @O  [Helow [ |
X-axis speed command ground | 18 : — 15 | AGND
""""""""""""""""" tfshel| FG
24V output 19 7 | +24VIN cN2| Encoder Cable
24 V output ground 20 36 |ALMCOM R88A-CRGL] [ ]
I/O connector 10 |BKIRCOM :@
Contents No.| 24 V|DC ||}—-@— 11] BKIR
24V input 1 —Hj—24VDC [
X-axis CW limit input 2 |——— Brake Cable
X-axis CCW limit input 4 |—H—~——4 Battery* R88A-CAGA B
X-axis emerg. stop input 6 ——~——128t04.5VDC CNA1 R88A-CAGEB
X-axis origin proximity input | 10 f—— ——1 ,—llll— 42| BAT |* XB
24V input ground 14 43 |IBATGND|* —
= —=1Fe
24 VDC

* The example shows a three-phase, 200-VAC input to the Servo Drive for
the main circuit power supply. Be sure to provide a power supply and
wiring conforming to the power supply specifications for the Servo Drive in
use.

* Incorrect signal wiring can cause damage to Units and the Servo Drive.

* Leave unused signal lines open and do not wire them.

¢ Connect terminals and wiring marked with an asterisk (*) when using an
Absolute Encoder.

* This wiring diagram is an example of X-axis wiring only. For other axes,
connections must be made in the same way with the Servo Drive.

* Always close unused NC input terminals at the Motion Control Unit’s I/O
connectors.

* Make the setting so that the Servo can be turned ON and OFF with the
RUN signal.

Precautions
for Correct Use

9-5



9-1 Connection Examples

B Connection Example 6: Connecting to SYSMAC CP1H-YLILIDT-D

Main circuit power supply

NFB OFF ON MC1MC2 —{&—
RO—oio—_ Ny ——(ic)—+ Main circuit contact
E pe S —{SUP—¢ Surge killer
3-phase 200 to 240 VAC 50/60 Hz s ©—6>—| o X1 MC1MC2 X1
P § _I H— ®D—1 Servo error display
TO—6 0—
CP1H-Y20DT-D (Groundto — R88-GTL
100Q or less.) CNi1 B
__________________ Reactor
{ i L1 =
| | L2 > s i
Output terminal block ; 5 L3 v i i
o | CWOo+ T 3| +CW ()] MC1 MC2
 2f e oo g e
S 5| CCWO+ : : 5 | +CCW
8 °[ccwo- XX 16 | —CCW
5 B
: B1 Servomotor
Origin search 0 (CIO 0101.02) 30 | ECRST B3 Power Cable _R88M-GLJ

24-VDC input terminal (+)
24-VDC input terminal (-)

COM (CIO 0101.00 to CIO 0101.03)
Input terminal block

B2 |neq R8BA-CAGO |

U :
39| INP v ‘,’,‘{h"ej
25| ZCOM W e
19 Z @ Yellow

COM (CIO 0000) ' + 17 [+24VIN

Pulse 0 origin input signal (CIO 0001.03) ><>< ||
24VDC= | T X1 |
Pulse 0 origin proximity input signal (CIO 0001.05, T - 29 RUN CN2 Encoder Cable
R88A-CRGL] [ ]

1 1710 |BKIRCOM

®

ALMCOM
JALM —
Brake Cable
BKIR R88A-CAGAIB

R88A-CAGELIB

----- ‘i— Shell
[ Hete bl

24VDC

¢ Incorrect signal wiring can cause damage to Units and the Servo Drive.
for Correct Use * Leave unused signal lines open and do not wire them.
* Do not share the power supply for brakes (24 VDC) with the 24-VDC power
supply for controls.

* The diode recommended for surge absorption is the RU 2 manufactured
by Sanken Electric or the equivalent.

9-6

Appendix



Appendix

9-1 Connection Examples

B Connection Example 7: Connecting to SYSMAC CP1H-XLILIDT-D/
CP1L-LLILIDT-D

Main circuit power supply

NFB OFF ON MC1MC2
RO—oo—, T 4/_‘t\j,—@— Main circuit contact
3-phase 200 to 240 VAC 50160 Hz § 661013 X1 iorier | Suroeler
- H [0 .
phase 0 zs : g_l L+~ MCTMC2 X1 fD—+ Servo error display
: Z
TO—G6 00—
—
CP1H-X40DT-D (Ground to = R88-GTLI
100Q or less.) CN1 TB
Reactor
o i L1 S
; | L2 > i
Output terminal block i SOX — 1 [+24VCW L3 >
o |CWO0 (CIO 0100.00) : — 4 | —CW ©) —_LMC1 MC2
g 5 |COM (for CIO 0100.00) |— : ><>< : 2 t24VCCW —
< £ [CCWO0 (CIO 0100.01) : 6 | —CCW
0. O [COM (for CIO 0100.01) | E i
i E B
: : B1 Servomotor
Origin search 0 (CI0 0101.02) — 30 | ECRST B3 Power Cable _R88M-GLI
gj-xgg !nput term!nal (+) : ; B2 Red R88A-CAGL
- input terminal (-) ' ' U Whit
COM (CIO 0101.00 to 0101.03) | VA e
Input terminal block 5 SOX — 25| ZCOM w e
Pulse 0 origin input signal (CIO 0001.03) ; — 17 | AGND [
COM (CIO 0000) A vDoL — — 7 [ +24VIN
Pulse 0 origin proximity input signal (CIO 0000.01) f—— T /—X1 : H 29 RUN CN2 Encoder Cable
P R88A-CRGL]
i—+—— 36 |ALMCOM
' l_,_ 10 [BKIRCOM
- /ALM
: Brake Cable
: BKIR R88A-CAGALIB
= R88A-CAGELIB
1 XB
- s )
24 VDC

¢ Incorrect signal wiring can cause damage to Units and the Servo Drive.
for Correct Use * Leave unused signal lines open and do not wire them.
* Do not share the power supply for brakes (24 VDC) with the 24-VDC power
supply for controls.

* The diode recommended for surge absorption is the RU 2 manufactured
by Sanken Electric or the equivalent.
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9-1 Connection Examples

B Connection Example 8: Connecting to SYSMAC CJ1M

Main circuit power supply

Main circuit contact
t Surge killer

Servo error display

R88M-G[]

N OFF ON MCiMC2 —9—
RO—oTo—{ T — O
: 2 L SUP
H = -
3-phase 200 to 240 VAC 50/60 Hz S ©—-6o—(g— |[4X1 MC1MC2 X1 &
z 'g_| —
TO—G6 o0—
(Groundto
CJ1IM 100 Q orless.) ~ RSS'%LE' =
Contents No. | Reactor
Input for the output power supply | 37 1 :r E L1 z =]
24VDC= | ! E L2 E]:E/ﬁ/
Output COM 39 ; ; L3 o i i
i SO — 1 [+24VCW [©) MC1 MC2
o |CW output | 31 E — 4 | —CW ]—_
o5 : SOX — 2 [H24vCCwW, B
2 % CCW output | 32 : : 6 | —CCW
o o ' ! B
5 | B1 Servomotor
35 : +— 30 | ECRST B3
Origin input | DC24V 1 : — 25| ZCOM B2 Power Cable
] ' R88A-CAGL]
signal 0V/LD- 5 : ><>< — 19 Z U \Iquicijte
Positioning DC24V 13 : : Vv
Sopot [ oV/D- | 17 § 139 NP W [Blue S
grgggpn ity imput |—DC24V_| 2 i ; +24VIN O
signal 0V/LD- 6 i
RUN CN2| Encoder Cable
l—g— BKIRCOM R88A-CRGL]
_ ALMCOM
: /ALM
o Brake Cable
. BKIR R88A-CAGAIB
lL —5 R88A-CAGE[ 1B
= XB
- P
T =
24 VDC

o

®

Precautions
for Correct Use

¢ Incorrect signal wiring can cause damage to Units and the Servo Drive.
¢ Leave unused signal lines open and do not wire them.
* Use mode 2 for origin search.
* Use the 24-VDC power supply for command pulse signals as a dedicated

power supply.

* Do not share the power supply for brakes (24 VDC) with the 24-VDC power
supply for controls.
* The diode recommended for surge absorption is the RU 2 manufactured
by Sanken Electric or the equivalent.
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9-1 Connection Examples

B Connection Example 9: Connectingto a SYSMAC CS1W-HCP22-V1 Customizable
Counter Unit

Main circuit power supply

NFB OFF ON MC1 MC2
R O—oo— 3 ET ——(ic)— Main circuit contact
: = R —{SUP— Surge killer
3-phase 200 to 240 VAC 50/60 Hz S @—m—g—l NCT VG2 X1
T O—G:b— (Z)
CS1W-HCP22-V1 gGOE)ogzngrtl?ess) s R88-GTL]
Special I/O connector ' CNA1 B
Contents Noo| L1C
24-VDC power supply (for output) | A19 1 i : L2C |—'Reactor
24VDC= | | ; L1 N
Common A20 ; L2 - o i
—— e [Fcow] 13 Lo i
~ |CCW (1.6 kW) [A18 6 | —CCW [@) —_I_MC1 MC2
@5 —— oW L
2 E&£[CwW(d.6kw) [Al16 ; — 4 [ —CWwW
oo | ; B
Phase-Z LD+ B5 ; {23 FZ B1
Phase-Z LD- A5 X =7 B3 Eg;;’:r”(‘;’;glre R88M-GL
I/O connector : B2 Red R88A-CAGL]
24 V (for output) Al 5 : U Weh't
Deviation counter clear *1| B3 ; +— 30 | ECRST V - ! ej
Common (for output) | B1 5 W joue
Deviation positioning completed signal 1 | B7 T —.39 INP [
e {7 [F24VIN
X1 : i
Servo ON*1 B5 ; — 29| RUN CN2| Encoder Cable
Alarm reset *1 B4 —— 31| RESET R88A-CRGL
Origin proximity input signal *1 B12 — : ; 28 [INPCOM
CCW limit input signal *1 | B8 |—~ ———1 36 |[ALMCOM
CW limit input signal *1 T T /ALM
Common (for input) *1 oo Brake Cable
— BKIR R88A-CAGALIB
: BK'ESOM R88A-CAGELIB
XB
£ = | [(B)
24 \V/DC

*1. The 1/O bits for the CS1W-HCP22 depend on the memory allocations in the CIO Area.
Change the wiring according to the allocations.

Precautions e Incorrect signal wiring can cause damage to Units and the Servo Drive.
* Leave unused signal lines open and do not wire them.

¢ Use the 24-VDC power supply for command pulse signals as a dedicated
power supply.

* The diode recommended for surge absorption is the RU 2 manufactured
by Sanken Electric or the equivalent.

* Do not share the power supply for brakes (24 VDC) with the 24-VDC power
supply for controls.
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9-1 Connection Examples

B Connection Example 10: Connecting to a SYSMAC CS1W-HCA12/22-V1
Customizable Counter Unit

Main circuit power supply

NFB OFF ON MC1MC2 —{@—
R O—00— 5 0 ——Ic)—+ Main circuit contact
; £ S SUPH— Surge killer
3-phase 200 to 240 VAC 50/60 Hz S @—646— -$_| MC1 MC2 X{
H [e}
—
CS1W-HCA12/22-V1 g%gogngrt; = R88-GT[]
Special I/O connector s) CN1 B
Contents Noof o0 L1C
Phase-A LD+ B - X 121 FA [2C | Reactor
Phase-A LD- Al + 22 —A L1 ==
Phase-B LD+ B3 D %o S o M L2 < i
Phase-B LD— A3 T —1 48 —B L3 ~ i~ i
Phase-Z LD+ B5 : \ C ( — 23 +Z [0} MC1 MC
Phase-Z LD- A5 24 —Z _—L—
Analog output 1 (+) A19 ><>< 14 REF
Analog output 1 (<) A20 15| AGND B
Analog output 2 (+) B19 T — 16 | TREF2 B1
Analog output 2 (-) | B20 X 47 AGND B3 Senvomotor _R8BM-GLJ
— B2 R88A.CAGL
I/O connector 24 VDC—- : i [ 7 [+24VIN U__jRed
— — — ! White
Origin proximity input signal *1 | B12 F—_—— ! : V Bl
CCW limit input signal *1 | B8 . ; W ,eLe‘f"
CW limit input signal *1 | B9 |——~ ——— 36 [ALMCOM @ [elow
Common (forinput) [A10 |l|~~[:’—@-<_|—v—— 37| /ALM
Servo ON*1 B5 — ] 24 : '
Alarm reset *1 B4 | VDC ———29] RUN CN2| Encoder Cable
. 131 [ RESET R88A-CRGL
—@A—— 11| BKIR
4,’9—5— 10 [BKIRCOM
""" Shell  FG Brake Cable
R88A-CAGALIB
= R88A-CAGELIB
XB
= = | [(B)
24 VDC

*1. The /O bits for the CS1W-HCA12/22 depend on the memory allocations in the CIO Area.
Change the wiring according to the allocations.

¢ Incorrect signal wiring can cause damage to Units and the Servo Drive.
for Correct Use * Leave unused signal lines open and do not wire them.

* Use the 24-VDC power supply for command pulse signals as a dedicated
power supply.

* The diode recommended for surge absorption is the RU 2 manufactured
by Sanken Electric or the equivalent.

* Do not share the power supply for brakes (24 VDC) with the 24-VDC power
supply for controls.
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Appendix

9-2 Parameter Tables

9-2 Parameter Tables

* Some parameters are enabled by turning the power OFF and then ON again. (Those parameters
are indicated in the table.) After changing these parameters, turn OFF the power, confirm that the
power indicator has gone OFF, and then turn ON the power again.

* Do not change the parameters or settings marked “Reserved”.

B Function Selection Parameters

,52. Par:zmeeter Setting Explanation [s):tfs:g Unit Sr::igné; gcévli:e—r)
00 | Unit No. Setting | Set the unit number. 1 0Oto15| Yes
Set the data to display on the Parameter Unit when the
power supply is turned ON.

0 Position deviation Pulses

1 Servomotor rotation speed r/min

2 Torque output %

3 Control mode

4 1/O signal status

5 Alarm code and history

6 Software version

7 Warning display ---
01 | Default Display 8 Regeneration load ratio 1 % 0to17 | Yes

9 Overload load ratio %

10 Inertia ratio %

11 Total feedback pulses Pulses

12 Total command pulses Pulses

13 Reserved

14 Reserved -

15 Automatic Servomotor recognition display

16 Analog input value

17 Reason for no rotation
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9-2 Parameter Tables

: Power
P FACTIEs Setting Explanation Defr?lult Unit ST OFF—
No. name setting range ON
Set the control mode to be used.
0 Position
1 Speed
2 Torque
02 C"Smlro' Mode 0 — | 0to6 | Yes
election 3 Position/speed
4 Position/torque
5 Speed/torque
6 Reserved
Set the torque limit method for forward and reverse op-
eration.
0 Use PCL and NCL as analog torque limit in-
puts.
03 Tcérqluetl__mlt 1 Use Pn5E as the limit value for forward and 1 0to3
election reverse operation.
2 Forward: Use Pn5E, Reverse: Use Pn5F.
3 GSEL/TLSEL input is open: Use Pn5E,
Input is closed: Use Pn5F.
You can stop the Servomotor from rotating beyond the
device's travel distance range by setting limit inputs.
: i 0 POT input and NOT input enabled.
04 | Drve Pronot 1 ~ | 0t2]| Yes
nputselection |4 | POT input and NOT input disabled.
5 POT input and NOT input enabled (alarm
code 38 appears).
Select the speed command when using speed control.
0 Speed command input (REF)
1 No. 1 Internally Set Speed to No. 4 Internally
Command Set Speed (Pn53 to Pn56)
05 . 0 0to3
Speed Selection No. 1 Internally Set Speed to No. 3 Internally
2 Set Speed (Pn53 to Pn55) and External
Speed Command (REF)
3 No. 1 Internally Set Speed to No. 8 Internally
Set Speed (Pn53 to Pn56 and Pn74 to Pn77)
Set the function of the Zero-speed Designation Input
(VZERO).
The zero-speed designation input will be ig-
Zero Speed 0 nored, and a zero-speed designation will not
Designation/ be detected.
06 Speed - — - 0 Oto2
Command The zero-speed designation input will be en-
Direction Switch 1 abled, and the speed command will .be as-
sumed to be zero when the connection
between the input and common is open.
2 Used as the speed command sign.
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9-2 Parameter Tables

Pn
No.

Parameter
name

Setting

Explanation

Default
setting

Unit

Setting
range

Power
OFF—
ON

07

SP Selection

Select the relation between the output voltage level

and the

speed.

0

Actual Servomotor speed: 6 V/47 r/min

1

Actual Servomotor speed: 6 V/188 r/min

Actual Servomotor speed: 6 V/750 r/min

Actual Servomotor speed: 6 V/3000 r/min

Actual Servomotor speed: 1.5 V/3000 r/min

Command speed: 6 V/47 r/min

Command speed: 6 V/188 r/min

Command speed: 6 V/750 r/min

0| N O] | | WO N

Command speed: 6 V/3000 r/min

9

Command speed: 1.5 V/3000 r/min

Oto9

08

IM Selection

Select the relation between the output voltage level

and the

torque or number of pulses.

0

Torque command: 3 V/rated (100%) torque

—_

Position deviation: 3 V/31 pulses

Position deviation: 3 V/125 pulses

Position deviation: 3 V/500 pulses

Position deviation: 3 V/2000 pulses

Position deviation: 3 V/8000 pulses

Reserved

Reserved

Reserved

Ol 0| N| O] O | WO N

Reserved

—_
o

Reserved

Torque command: 3 V/200% torque

12

Torque command: 3 V/400% torque

Oto12
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9-2 Parameter Tables

: Power
P FACTIEs Setting Explanation Defr?lult Unit ST OFF—
No. name setting range ON
Assign the function of General-purpose Output 2
(OUTM2).
0 Output during torque limit
1 Zero speed detection output
Warning output for regeneration overload,
2 overload, absolute encoder battery, or fan
General- lock.
09 | purpose Output - : 0 --- Oto8 ---
5 Selection 3 Regeneration overload warning output
4 Overload warning
5 Absolute encoder battery warning output
6 Fan lock warning output
7 Reserved
8 Speed conformity output
Assign the function of General-purpose Output 1
(OUTM1).
0 Output during torque limit
1 Zero speed detection output
Warning output for regeneration overload,
2 overload, absolute encoder battery, or fan
General- lock.
OA | purpose Output 3 Regeneration overload warning output 1 Oto8
1 Selection
4 Overload warning
5 Absolute encoder battery warning output %
6 Fan lock warning output -g
7 Reserved 8_
- Q
8 Speed conformity output <
Set the operating method for the 17-bit absolute en-
coder.
Operation 0 Use as absolut q
; se as absolute encoder.
0B US‘.’V'tCRt‘)N hlert‘ 0 — |oto2| Yes
sing Absolute 1 Use as incremental encoder.
Encoder
5 Use as absolute encoder but ignore multi-turn
counter overflow.
Select the baud rate for the RS-232 port.
0 2,400 bps
1 4,800 bps
RS-232 Baud
2 9,600 b
oc Rate Setting ps 2 Oto5 ves
3 19,200 bps
4 38,400 bps
5 57,600 bps
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Appendix

9-2 Parameter Tables

. Power
P AT Setting Explanation Defa_lult Unit SEITE OFF—
No. name setting range ON
Select the baud rate for RS-485 communications.
0 2,400 bps
1 4,800 bps
RS-485 Baud
2 9,600 bps
oD Rate Setting p 2 Oto5 Yes
3 19,200 bps
4 38,400 bps
5 57,600 bps
Front panel key operation can be limited to Monitor
Front Key Mode.
OE Protegtlon 0 All enabled 0 --- Oto 1 Yes
Setting
1 Limited to Monitor Mode
OF Reserved (Do not change setting.)
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9-2 Parameter Tables

B Gain Parameters

. Power
F FEIEURCE)S Setting Explanation Def‘i‘”" Unit S OFF—
No. name setting range ON
Position Loop . . . Oto
10 Gain Set to adjust position control system responsiveness. 40 1/s 3000
Speed Loop . . 1to
11 Gain Set to adjust speed loop responsiveness. 50 Hz 3500
Speed Loop 1to
12 | Integration Time | Set to adjust the speed loop integration time constant. 20 ms 1000
Constant
Speed The encoder signal is converted to the speed signal
13 | Feedback Filter | . . 0 - Oto5 ---
) via the low pass filter.
Time Constant
Torque . ' . .
14 | Command Filter Set to adjust the flrst-ordgr lag filter time constant for 80 0.01 ms Oto
) the torque command section. 2500
Time Constant
. . —2000
Feed-forward Set the position control feed-forward compensation
15 Amount value 300 0.1% to
) 2000
16 Feed-forward Set the time constant of the first-order lag filter used 100 1001 ms Oto
Command Filter | in the speed feed-forward section. ’ 6400
17 | Reserved (Do not change setting.)
Position Loop . - . 0to
18 Gain 2 Set to adjust position control system responsiveness. 20 1/s 3000
Speed Loop . . 1to
19 Gain 2 Set to adjust speed loop responsiveness. 80 Hz 3500
Speed Loop 110
1A | Integration Time | Set to adjust the speed loop integration time constant. 50 ms 1000
Constant 2
Speed The encoder signal is converted to the speed signal
1B | Feedback Filter | gn peedsig 0 — |otos | -
. via the low pass filter.
Time Constant 2
Torque . . . .
1¢ | command Filter Set to adjust the flrst-orde_r lag filter time constant for 100 | 0.01ms O0to
) the torque command section. 2500
Time Constant 2
Notch Filter 1 Set the notch frequency of the resonance suppres- 100 to
iD . . 1500 Hz
Frequency sion notch filter. 1500
Notch Filter 1 Set the width to one of five levels for the resonance
1E Width suppression notch filter. Normally, use the default set- 2 - Oto4 ---
ting.
1F | Reserved (Do not change setting.)
. . Set the ratio between the mechanical system inertia o 0to
20 | Inertia Ratio and the Servomotor rotor inertia. 300 % 10000
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9-2 Parameter Tables

. Power
P AT Setting Explanation Def‘i‘”" Unit il OFF—
No. name setting range ON
Set the operating mode for realtime autotuning.
0 Realtime autotuning is not used.
Realtime autotuning is used in normal mode.
1 Use this setting if there are almost no chang-
es in load inertia during operation.
Realtime autotuning is used in normal mode.
2 Use this setting if there are gradual changes
in load inertia during operation.
Realtime autotuning is used in normal mode.
. 3 Use this setting if there are sudden changes
Realtime in load inertia during operation
21 | Autotuning gop : 0 — | 0to7 | -
Mode Selection Realtime autotuning is used in vertical axis
4 mode. Use this setting if there are almost no
changes in load inertia during operation.
Realtime autotuning is used in vertical axis
5 mode. Use this setting if there are gradual
changes in load inertia during operation.
Realtime autotuning is used in vertical axis
6 mode. Use this setting if there are sudden
changes in load inertia during operation.
7 Set to use realtime autotuning without
switching the gain.
Set the machine rigidity to one of 16 levels during re-
Realtime altime autotuning.
Autotuning The higher the machine rigidity, the greater the setting
22 . . 2 OtoF
Machine Rigidity | needs to be.
Selection The higher the setting, the higher the responsiveness.
When the Parameter Unit is used, O cannot be set.
Enable or disable the adaptive filter.
0 Adaptive filter disabled.
o3 |Adaptive Filter 1 Adaptive filter enabled. Adaptive operation 0 — Oto 2
Selection performed.
5 Adaptive filter enabled. Adaptive operation
will not be performed (i.e., it will be held).
Vibration filters 1 and 2 can be switched.
0 No switching. (Both filter 1 and filter 2 are en-
abled.)
Vibration Filter Switching with the DFSEL/PNSEL input.
24 | selection 1 Open: Vibration filter 1 0 - Oto2
Closed: Vibration filter 2
Switching with command direction.
2 Forward: Vibration filter 1

Reverse: Vibration filter 2
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9-2 Parameter Tables

. Power
P FACTIEs Setting Explanation Defgult Unit g OFF—
No. name setting range ON
Set the operating pattern for normal mode autotuning.
0 Rotation direction: Forward to reverse, two
rotations
1 Rotation direction: Reverse to forward, two
rotations
5 Rotation direction: Forward to forward, two
rotations
Autotuning 3 Rotation direction: Reverse to reverse, two
25 | Operation rotations 0 Oto7
Setting 4 Rotation direction: Forward to reverse, one
rotation
5 Rotation direction: Reverse to forward, one
rotation
6 Rotation direction: Forward to forward, one
rotation
7 Rotation direction: Reverse to reverse, one
rotation
Overrun Limit Set the aIIowa}blg opergtln.g range for t.he Servomotor. 01 ro- Oto
26 . The overrun limit function is disabled if the parameter 10 . -
Setting . tation 1000
is setto 0.
Set the instantaneous speed observer.
Instantaneous
27 | Speed Observer 0 Disabled 0 Oto1
Setting 1 | Enabled
Notch Filter 2 Set the notch frequency of the resonance suppres- 100 to
28 . . 1500 Hz
Frequency sion notch filter. 1500
) Set the notch filter width to one of five levels for the
Notch Filter 2 : ' b
29 : resonance suppression notch filter. Normally, use the 2 - Oto4 --- —
Width . o]
default setting. c
. R 0 m
oA Notch Filter 2 Set the depth of the resonance suppression notch fil 0 01099 o
Depth ter. o
oB Vibration Set vibration frequency 1 to suppress vibration at the 0 01 Hz Oto N <
Frequency 1 end of the load in damping control. ) 2000
Vibration Filter 1 | Set vibration filter 1 to suppress vibration at the end of —200
2C | Settin the load in damping control 0 0.1 Hz to
9 ping ' 2000
oD Vibration Set vibration frequency 2 to suppress vibration at the 0 01 Hz 0to
Frequency 2 end of the load in damping control. ’ 2000
Vibration Filter 2 | Set vibration filter 2 to suppress vibration at the end of —200
2B | Settin the load in damping control 0 0.1 Hz to o
9 ping ' 2000
Displays the table entry number corresponding to the
Adaptive Filter | frequency for the adaptive filter.
2F | Table Number | This parameter is set automatically and cannot be 0 Oto 64

Display

changed if the adaptive filter is enabled (i.e., if Real-
time Autotuning Mode Selection (Pn21) is 1to 3 or 7).
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Appendix

9-2 Parameter Tables

Pn
No.

Parameter
name

Setting Explanation

Default
setting

Unit

Setting
range

Power
OFF—
ON

30

Gain Switching
Input Operating
Mode Selection

Enable or disable gain switching.

If gain switching is enabled, the setting of the Control
Gain Switch Setting (Pn31) is used as the condition
for switching between gain 1 and gain 2.

Disabled. The gain set in Pn10 to Pn14 is
used, and the Gain Switching Input (GSEL)
will be used to switch between Pl operation
and P operation.

Enabled. The gain will be switched between
1 gain 1 (Pn10 to Pn14) and gain 2 (Pn18 to
Pn1C).

Oto1

31

Control Gain
Switch 1 Setting

Select the condition for switching between gain 1 and
gain 2. The details depend on the control mode.

If a composite mode is set, the setting of this param-
eter is valid when the first control mode is used. The
Gain Switching Input Operating Mode Selection
(Pn30) must be set to 1 (enabled).

0 Always gain 1

1 Always gain 2

Switching using Gain Switching Input
(GSEL)

Amount of change in torque command

Always gain 1

Command speed

Amount of position deviation

Command pulses received

Positioning Completed Signal (INP) OFF

©| 0| N[O O | W

Actual Servomotor speed

Combination of command pulse input and

10 speed

Oto 10

32

Gain Switch 1
Time

This parameter is enabled when the Control Gain
Switch 1 Setting (Pn31) is 3 to 10. Set the delay time
from the moment the condition set in the Control Gain
Switch 1 Setting (Pn31) is not met until returning to
gain 1.

30

166 us

Oto
10000

33

Gain Switch 1
Level Setting

This parameter is enabled when the Control Gain
Switch 1 Setting (Pn31) is 3to 6, 9, or 10. Set the
judgment level for switching between gain 1 and gain
2.

The unit for the setting depends on the condition set
in the Control Gain Switch 1 Setting (Pn31).

600

Oto
20000

34

Gain Switch 1
Hysteresis
Setting

Set the hysteresis width above and below the judg-
ment level set in the Gain Switch 1 Level Setting
(Pn33).

50

Oto
20000

35

Position Loop
Gain Switching
Time

When switching between gain 1 and gain 2 is en-
abled, set the phased switching time only for the posi-
tion loop gain at gain switching.

20

166 us

0to
10000
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9-2 Parameter Tables

. Power
P FACTIEs Setting Explanation Defgult Unit g OFF—
No. name setting range ON
Select the condition for switching between gain 1 and
gain 2 in the second control mode.
The Gain Switching Input Operating Mode Selection
(Pn30) must be set to 1 (enabled).
0 Always gain 1
Control Gain -
36 | switch 2 Setting 1 |Aways gain 2 0 - 0to5 ---
2 Switching using gain switching input (GSEL)
3 Amount of change in torque command
4 Amount of change in speed command
5 Command speed
Gain Switch 2 This parameter is enabled when Control Gain Switch 0to
37 | 2 Setting (Pn36) is 3 to 5. Set the delay time for return- 30 166 us
Time - . . 10000
ing from gain 2 to gain 1.
This parameter is enabled when Control Gain Switch
Gain Switch 2 2 S_ettl_ng (Pn36) is 3 t_o 5. Set thg judgment It_avel for 0to
38 Level Settin switching between gain 1 and gain 2. The unit de- 0 20000
9 pends on the setting of Control Gain Switch 2 Setting
(Pn36).
Gain Switch 2 Set the hysterg3|s W|dth.abov.e and below the. judg-
39 | Hysteresis ment level set in the Gain Switch 2 Level Setting 0 . Oto .
ngn (Pn38). The unit depends on the setting of the Control 20000
9 Gain Switch 2 Setting (Pn36).
3A | Reserved (Do not change setting.)
3B | Reserved (Do not change setting.)
3C | Reserved (Do not change setting.)
3D | Jog Speed Set the speed for jogging. 200 r/min 238 ---
3E | Reserved (Do not change setting.)
3F | Reserved (Do not change setting.)
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9-2 Parameter Tables

W Position Control Parameters

: Power
F FEEUIOE) Setting Explanation Defa_lult Unit ST OFF—
No. name setting range ON
Selects whether to use photocoupler or line-driver-only
Command input for the command pulse input.
40 Pulse Ir_1put 0 Photocoupler 0 Oto1 Yes
Selection
1 Input for line driver only
Set the Servomotor rotation direction for the command
pulse input.
Command 0 The Servomotor rotates in the direction spec-
41 | Pulse Rotation ified by the command pulse. 0 --- Oto1 Yes
Direction Switch The Servomotor rotates in the opposite direc-
1 tion from the direction specified by the com-
mand pulse.
Set the form of the pulse inputs sent as command to
the Servo Drive from a position controller.
0 90° phase difference (phase A/B) signal in-
c ) puts
omman
42 Pulse Mode 1 Forward pulse and reverse pulse inputs 1 Oto3 Yes
5 90° phase difference (phase A/B) signal in-
puts
3 Feed pulses and forward/reverse signal input
Enable or disable the pulse disable input (IPG).
Command
43 | Pulse Prohibited 0 Enabled 1 Oto1
Input Setting -
1 Disabled
._:_; Encoder Divider 110
c 44 NLémt(-:_rator 2500 32767 Yes
Q etling Set the number of encoder pulses (+A, —A, -B, +B) out-
o i ut from the Servo Drive for each Servomotor rotation
o Encoder Divider | P :
. 0to
< 45 Denominator 0 Yes
i 32767
Setting
Set the phase-B logic for pulse output (-B, +B).
46 Encoder Output 0 Phase-B output: Not reversed. 0 Oto 1 Yes

Direction Switch

1 Phase-B output: Reversed.

47

Reserved

(Do not change setting.)
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9-2 Parameter Tables

: Power
P FACTIEs Setting Explanation Defr?lult Unit ST OFF—
No. name setting range ON
Electronic Gear 0to
48 | Ratio Ntimerator 0 - 10000
- Set the pulse rate for command pulses and Servomo-
Electronic Gear | tor travel distance. If Pn48 or Pn49 is 0, the encoder 0to
49 | Ratio Nuzmerator resolution is set to a numerator. 0 = 110000 |
Electronic Gear Electronic Gear RatingumeratoM (Pn48) o Efﬁ;‘:::giiz;ﬁ::?mnu)
4A | RatioNumerator Electronic Gear Ratio Numerator 2 (Pn49) 0 - Oto17 ---
Exponent ) ] )
Electronic Gear Ratio Denominator (Pn4B)
Electronic Gear 110
4B Ratio 10000
. 10000
Denominator
Position Set the time constant for the first-order lag filter for the
4C Command Filter | command pulse input. 0 Oto 7
Time Constant | If the parameter is set to 0, the filter will not function.
Setting The larger the setting, the larger the time constant.
Select the FIR filter time constant used for the com-
SmoothingFilter | mand pulse input.
4D Setting The higher the setting, the smoother the command 0 Oto 3t ves
pulses.
Set the deviation counter reset conditions.
o 0 Clears the deviation counter when the signal
Deviation is closed for 100 us or longer.
Counter Reset — -
. ears the deviation counter on the falling
4E Condition Clears the deviat ter on the fall 1 Oto2
Setting 1 edge of the signal (open and then closed for
100 us or longer).
2 Disabled
4F Reserved (Do not change setting.) --- --- ---
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9-2 Parameter Tables

B Speed and Torque Control Parameters

Pn Default Setting | FoWer
Parameter name | Setting Explanation : Unit 9| oFF=
No. setting range ON
Set the relation between the voltage applied to the .
Speed (r/min) | 10to
50 Command Scale Speed Command Input (REF) and the Servomotor 300 N 2000
speed.
Set to reverse the polarity of the speed command input
Command | (REF).
51 S_peec_i Rotat_lon 0 Forward 0 Oto1 ---
Direction Switch
1 Reverse
Speed
52 Command Set to adjust the offset of the Speed Command Input 0 0.3mV -2047 .
Offset (REF). to 2047
Adjustment
No. 1 Internall —20000
53 . Y | Set the No. 1 internally set rotation speed. 100 r/min to
Set Speed
20000
No. 2 Internall ~20000
54 . Y | set the No. 2 internally set rotation speed. 200 r/min to
Set Speed
20000
No. 3 Internall ~20000
55 . Y | Setthe No. 3 internally set rotation speed. 300 r/min to
Set Speed
20000
56 No. 4 Internally | Set the No. 4 internally set rotation speed. 50 t/min _2(3300 N
Set Speed For torque control (when Pn5B = 0), set the speed limit. 20000
No. 5 Internall ~20000
¢ 74 . Y | Setthe No. 5 internally set rotation speed. 500 r/min to ---
— Set Speed
o 20000
dc) 20000
Q 75 No. 6 Internally Set the No. 6 internally set rotation speed. 600 r/min to
o Set Speed
20000
<
No. 7 Internalll —20000
76 . Y | Set the No. 7 internally set rotation speed. 700 r/min to
Set Speed
20000
No. 8 Internall ~20000
77 . Y | set the No. 8 internally set rotation speed. 800 r/min to
Set Speed
20000
Speed ) ) . .
. Set the first-order lag filter time constant in the Speed 0.01 Oto
57 | Command Filter ) 0
- Command Input (REF: CN1 pin 14). ms 6400
Time Constant
Soft Start 2ms 0o
58 Acceleration | Set the acceleration time for the speed command. 0 (1000 5000
Time r/min)
Soft Start 2ms 0o
59 Deceleration | Set the deceleration time for the speed command. 0 (1000 5000 ---
Time r/min)
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9-2 Parameter Tables

Pn Default Settin el
Parameter name | Setting Explanation : Unit 9| OFF-
No. setting range ON
S_CUN? Set the pseudo-S-curve acceleration/deceleration val-
Acceleration/ Oto
5A . ue to add to the speed command to enable smooth op- 0 2ms ---
Deceleration . 500
) . eration.
Time Setting
Torque Select the input for the torque command and speed
58 Command/ limit. For the settings and control mode, refer to the 0 0to 1
Speed Limit | description of the Torque Command/Speed Limit Se-
Selection lection on page 5-83.
50 Torque Set the relation between the voltage applied to the 30 0.1V/ | 10to
Command Scale | Speed Limit Input (VLIM) and the Servomotor speed. 100% 100
Set to reverse the polarity of the Torque Command
Input (REF/TREF1 or PCL/TREF2).
5D Torque Output 0 0to 1
Direction Switch | 0 | Forward
1 Reverse
5E No. 1.T<.)rque Set the limit to the Servomotor's maximum torque. 300 % Oto
Limit 500
5F No. 2.T<.)rque Set the limit to the Servomotor's maximum torque. 100 % Oto
Limit 500
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9-2 Parameter Tables

B Sequence Parameters

Pn Default Setting | FoWer
Parameter name | Setting Explanation : Unit 9| oFF-
No. setting range ON
Positioning N
60 Completion Set the range for the Positioning Completed Output o5 Pulse Oto
(INP). 32767
Range
or | Zemsmea | e e e e | 20 | min | 00 | .
Detection - 20000
incidence output).
Rotfaot :ol\r/}ostg:eed Set the rotation speed for the Servomotor Rotation 1010
62 Rotation Detection Output (TGON) for Internally Set Speed 50 r/min 20000
. Control.
Detection
Set the operation for positioning completion output
(INP).
Positioning completion output turns ON when
0 the position deviation is within the Positioning
Completion Range (Pn60).
Positioning completion output turns ON when
1 the position deviation is within the Positioning
Completion Range (Pn60) and there is no
— position command.
Positioning
63 Completion Positioning completion output turns ON when 0 - Oto3
Condition Setting the zero speed detection signal is ON and the
2 position deviation is within the Positioning
Completion Range (Pn60) and there is no
position command.
Positioning completion output turns ON when
the position deviation is within the Positioning
3 Completion Range (Pn60) and there is no
position command. The ON status will then be
held until the next position command is
received.
64 Reserved (Do not change setting.)
Select whether to activate the main power supply
undervoltage function (alarm code 13) if the main
power supply is interrupted for the Momentary Hold
Time (Pn6D) during Servo ON.
A main power supply undervoltage alarm
65 Undervoltage (alarm code 13) is not generated and the 1 Oto1

Alarm Selection

0 Servomotor turns OFF. When the main power
supply turns ON again, the Servo ON status
returns.

An error is generated for a main power supply
undervoltage alarm (alarm code 13).
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9-2 Parameter Tables

Pn

No.

Parameter name

Setting

Explanation

Default
setting

Unit

Setting
range

Power
OFF—
ON

66

Stop Selection
for Drive
Prohibition Input

Set the operation used to decelerate to a stop after the
Forward Drive Prohibit Input (POT) or Reverse Drive
Prohibit Input (NOT) has been received.

0

The torque in the drive prohibit direction is
disabled, and the dynamic brake is activated.

The torque in the drive prohibit direction is
disabled, and free-run deceleration is
performed.

The torque in the drive prohibit direction is
disabled, and an emergency stop is
performed.

Oto2

Yes

67

Stop Selection
with Main Power
OFF

Set one of the following operations to be performed
after the main power supply is cut off if the Undervolt-
age Alarm Selection (Pn65) is set to 0.

+ Operation during deceleration and after stopping

+ Clearing the deviation counter

During deceleration: Dynamic brake
After stopping: Dynamic brake
Deviation counter: Clear

During deceleration: Free run
After stopping: Dynamic brake
Deviation counter: Clear

During deceleration: Dynamic brake
After stopping: Servo free
Deviation counter: Clear

During deceleration: Free run
After stopping: Servo free
Deviation counter: Clear

During deceleration: Dynamic brake
After stopping: Dynamic brake
Deviation counter: Hold

During deceleration: Free run
After stopping: Dynamic brake
Deviation counter: Hold

During deceleration: Dynamic brake
After stopping: Servo free
Deviation counter: Hold

During deceleration: Free run
After stopping: Servo free
Deviation counter: Hold

During deceleration: Emergency stop
After stopping: Dynamic brake
Deviation counter: Clear

During deceleration: Emergency stop
After stopping: Servo free
Deviation counter: Clear

Oto9

9-26

Appendix



Appendix

9-2 Parameter Tables

Pn
No.

Parameter name

Setting Explanation

Default
setting

Unit

Setting
range

Power
OFF—
ON

68

Stop Selection
for Alarm
Generation

Set the operation to be performed after stopping or dur-
ing deceleration when any protective function of the
Servo Drive operates and an error occurs.

During deceleration: Dynamic brake

0 After stopping: Dynamic brake

During deceleration: Free run
After stopping: Dynamic brake

During deceleration: Dynamic brake
After stopping: Servo free

During deceleration: Free run

3 After stopping: Servo free

Oto3

69

Stop Selection
with Servo OFF

Set the operation to be performed after the Servomotor
turns OFF (i.e., RUN ON to OFF).

The relation between set values, operation, and devia-
tion counter processing for this parameter is the same
as for the Stop Selection with Main Power OFF (Pn67).

Oto9

6A

Brake Timing
when Stopped

When the Servomotor is stopped and the RUN Com-
mand Input (RUN) is turned OFF, the Brake Interlock
Signal (BKIR) will turn OFF, and the Servomotor will
turn OFF after waiting for the time period set for this pa-
rameter (i.e., setting x 2 ms).

10

2ms

Oto
100

6B

Brake Timing
during Operation

When the Servomotor is stopped and the RUN Com-
mand Input (RUN) is turned OFF, the Servomotor will
decelerate to reduce rotation speed, and the Brake In-
terlock Signal (BKIR) will turn OFF after the set time for
the parameter (i.e., setting x 2 ms) has elapsed.

BKIR will also turn OFF if the speed drops to 30 r/min
or lower before the set time elapses.

50

2ms

Oto
100

6C

Regeneration
Resistor
Selection

Set whether to use a built-in resistor or to add an Exter-
nal Regeneration Resistor.

Regeneration resistor used: Built-in resistor
The regeneration processing circuit will oper-
ate and the regeneration overload (alarm
code 18) will be enabled according to the in-
ternal resistance (with approximately 1% du-

ty).

Regeneration resistor used: External resistor
The regeneration processing circuit will oper-
1 ate, and regeneration overload (alarm code
18) will cause a trip when the operating rate of
the regeneration resistor exceeds 10%.

Regeneration resistor used: External resistor
The regeneration processing circuit will oper-
ate, but regeneration overload (alarm code
18) will not occur.

Regeneration resistor used: None

The regeneration processing circuit and re-

3 generation overload (alarm code 18) will not
operate, and all regenerative energy will be

processed by the built-in capacitor.

Oto3

Yes

6D

Momentary Hold
Time

Set the amount of time required until shutoff is detected
if the main power supply continues to shut off.

35

2ms

35to
1000

Yes
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Pn Default Setting Power
Parameter name | Setting Explanation : Unit OFF—
No. setting range ON
Set the torque limit for the following cases.
+Drive prohibit deceleration with the Stop Selection
Emergency Sto for Drive Prohibition Input (Pn66) set to 2. 0to
6E 'Igor uye P | +Deceleration with the Stop Selection with Main Pow- 0 % 500
q er OFF (Pn67) set to 8 or 9.
+Deceleration with the Stop Selection with Servo OFF
(Pn69) set to 8 or 9.
6F Reserved (Do not change setting.)
Deviation
70 Counter Set the deviation counter overflow level. 100 | = 256 | Oto
pulses | 32767
Overflow Level
Speed
Cc_)rn(;rmﬁgd/ Setthe overflow level for Speed Command Input (REF) 0to
71 q or Torque Command Input (TREF) using voltage after 0 01V
Command Input . 100
offset adjustment.
Overflow Level
Setting
Overload oto
72 | Detection Level | Set the overload detection level. 0 %
. 500
Setting
Overspeed 0to
73 | Detection Level | Set the overspeed detection level. 0 r/min
. 20000
Setting
78 Reserved (Do not change setting.)
79 Reserved (Do not change setting.)
7A Reserved (Do not change setting.)
7B Reserved (Do not change setting.)
7C Reserved (Do not change setting.) - —
7D Reserved (Do not change setting.)
7E Reserved (Do not change setting.)
7F Reserved (Do not change setting.)
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Terms and Conditions of Sale

OMmRON

1.

oo

7.

9.

10.

11.

12.

Offer; Acceptance. These terms and conditions (these "Terms") are deemed
part of all quotes, agreements, purchase orders, acknowledgments, price lists,
catalogs, manuals, brochures and other documents, whether electronic or in
writing, relating to the sale of products or services (collectively, the "Products")
by Omron Electronics LLC and its subsidiary companies (“Omron”). Omron
objects to any terms or conditions proposed in Buyer's purchase order or other
documents which are inconsistent with, or in addition to, these Terms.
Prices; Payment Terms. All prices stated are current, subject to change with-
out notice by Omron. Omron reserves the right to increase or decrease prices
on any unshipped portions of outstanding orders. Payments for Products are
due net 30 days unless otherwise stated in the invoice.
Discounts. Cash discounts, if any, will apply only on the net amount of invoices
sent to Buyer after deducting transportation charges, taxes and duties, and will
be allowed only if (i) the invoice is paid according to Omron’s payment terms
and (ii) Buyer has no past due amounts.
Interest. Omron, at its option, may charge Buyer 1-1/2% interest per month or
the maximum legal rate, whichever is less, on any balance not paid within the
stated terms.
Orders. Omron will accept no order less than $200 net billing.
Governmental Approvals. Buyer shall be responsible for, and shall bear all
costs involved in, obtaining any government approvals required for the impor-
tation or sale of the Products.
Taxes. All taxes, duties and other governmental charges (other than general
real property and income taxes), including any interest or penalties thereon,
imposed directly or indirectly on Omron or required to be collected directly or
indirectly by Omron for the manufacture, production, sale, delivery, importa-
tion, consumption or use of the Products sold hereunder (including customs
duties and sales, excise, use, turnover and license taxes) shall be charged to
and remitted by Buyer to Omron.
Financial. If the financial position of Buyer at any time becomes unsatisfactory
to Omron, Omron reserves the right to stop shipments or require satisfactory
security or payment in advance. If Buyer fails to make payment or otherwise
comply with these Terms or any related agreement, Omron may (without liabil-
ity and in addition to other remedies) cancel any unshipped portion of Prod-
ucts sold hereunder and stop any Products in transit until Buyer pays all
amounts, including amounts payable hereunder, whether or not then due,
which are owing to it by Buyer. Buyer shall in any event remain liable for all
unpaid accounts.

Cancellation; Etc. Orders are not subject to rescheduling or cancellation

unless Buyer indemnifies Omron against all related costs or expenses.

Force Majeure. Omron shall not be liable for any delay or failure in delivery

resulting from causes beyond its control, including earthquakes, fires, floods,

strikes or other labor disputes, shortage of labor or materials, accidents to
machinery, acts of sabotage, riots, delay in or lack of transportation or the
requirements of any government authority.

Shipping; Delivery. Unless otherwise expressly agreed in writing by Omron:

a. Shipments shall be by a carrier selected by Omron; Omron will not drop ship
except in “break down” situations.

b. Such carrier shall act as the agent of Buyer and delivery to such carrier shall
constitute delivery to Buyer;

c. All sales and shipments of Products shall be FOB shipping point (unless oth-
erwise stated in writing by Omron), at which point title and risk of loss shall
pass from Omron to Buyer; provided that Omron shall retain a security inter-
est in the Products until the full purchase price is paid;

d. Delivery and shipping dates are estimates only; and

e.Omron will package Products as it deems proper for protection against nor-
mal handling and extra charges apply to special conditions.

Claims. Any claim by Buyer against Omron for shortage or damage to the

Products occurring before delivery to the carrier must be presented in writing

to Omron within 30 days of receipt of shipment and include the original trans-

portation bill signed by the carrier noting that the carrier received the Products
from Omron in the condition claimed.

. Warranties. (a) Exclusive Warranty. Omron’s exclusive warranty is that the

Products will be free from defects in materials and workmanship for a period of
twelve months from the date of sale by Omron (or such other period expressed
in writing by Omron). Omron disclaims all other warranties, express or implied.
(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION,
EXPRESS OR IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABIL-

16.

17.

ITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS.
BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. Omron further disclaims all warranties and responsibility of
any type for claims or expenses based on infringement by the Products or oth-
erwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obli-
gation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or
replacement thereof) the non-complying Product, (ii) repair the non-complying
Product, or (iii) repay or credit Buyer an amount equal to the purchase price of
the non-complying Product; provided that in no event shall Omron be responsi-
ble for warranty, repair, indemnity or any other claims or expenses regarding
the Products unless Omron’s analysis confirms that the Products were prop-
erly handled, stored, installed and maintained and not subject to contamina-
tion, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the
use of Products in combination with any electrical or electronic components,
circuits, system assemblies or any other materials or substances or environ-
ments. Any advice, recommendations or information given orally or in writing,
are not to be construed as an amendment or addition to the above warranty.
See http://www.omron247.com or contact your Omron representative for pub-
lished information.

. Limitation on Liability; Etc. OMRON COMPANIES SHALL NOT BE LIABLE

FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS
BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.

. Indemnities. Buyer shall indemnify and hold harmless Omron Companies and

their employees from and against all liabilities, losses, claims, costs and
expenses (including attorney's fees and expenses) related to any claim, inves-
tigation, litigation or proceeding (whether or not Omron is a party) which arises
or is alleged to arise from Buyer's acts or omissions under these Terms or in
any way with respect to the Products. Without limiting the foregoing, Buyer (at
its own expense) shall indemnify and hold harmless Omron and defend or set-
tle any action brought against such Companies to the extent based on a claim
that any Product made to Buyer specifications infringed intellectual property
rights of another party.

Property; Confidentiality. Any intellectual property in the Products is the exclu-
sive property of Omron Companies and Buyer shall not attempt to duplicate it
in any way without the written permission of Omron. Notwithstanding any
charges to Buyer for engineering or tooling, all engineering and tooling shall
remain the exclusive property of Omron. All information and materials supplied
by Omron to Buyer relating to the Products are confidential and proprietary,
and Buyer shall limit distribution thereof to its trusted employees and strictly
prevent disclosure to any third party.

Export Controls. Buyer shall comply with all applicable laws, regulations and
licenses regarding (i) export of products or information; (iii) sale of products to
“forbidden” or other proscribed persons; and (ii) disclosure to non-citizens of
regulated technology or information.

. Miscellaneous. (a) Waiver. No failure or delay by Omron in exercising any right

and no course of dealing between Buyer and Omron shall operate as a waiver
of rights by Omron. (b) Assignment. Buyer may not assign its rights hereunder
without Omron's written consent. (c) Law. These Terms are governed by the
law of the jurisdiction of the home office of the Omron company from which
Buyer is purchasing the Products (without regard to conflict of law princi-
ples). (d) Amendment. These Terms constitute the entire agreement between
Buyer and Omron relating to the Products, and no provision may be changed
or waived unless in writing signed by the parties. (e) Severability. If any provi-
sion hereof is rendered ineffective or invalid, such provision shall not invalidate
any other provision. (f) Setoff. Buyer shall have no right to set off any amounts
against the amount owing in respect of this invoice. (g) Definitions. As used
herein, “including” means “including without limitation”; and “Omron Compa-
nies” (or similar words) mean Omron Corporation and any direct or indirect
subsidiary or affiliate thereof.

Certain Precautions on Specifications and Use

1.

Suitability of Use. Omron Companies shall not be responsible for conformity
with any standards, codes or regulations which apply to the combination of the
Product in the Buyer's application or use of the Product. At Buyer’s request,
Omron will provide applicable third party certification documents identifying
ratings and limitations of use which apply to the Product. This information by
itself is not sufficient for a complete determination of the suitability of the Prod-
uct in combination with the end product, machine, system, or other application
or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases but the following is a
non-exhaustive list of applications for which particular attention must be given:
(i) Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.

(i) Use in consumer products or any use in significant quantities.

(iii) Energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety equip-
ment, and installations subject to separate industry or government regulations.
(iv) Systems, machines and equipment that could present a risk to life or prop-
erty. Please know and observe all prohibitions of use applicable to this Prod-
uct.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO

4.

ADDRESS THE RISKS, AND THAT THE OMRON’S PRODUCT IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products. Omron Companies shall not be responsible for the
user’s programming of a programmable Product, or any consequence thereof.
Performance Data. Data presented in Omron Company websites, catalogs
and other materials is provided as a guide for the user in determining suitabil-
ity and does not constitute a warranty. It may represent the result of Omron’s
test conditions, and the user must correlate it to actual application require-
ments. Actual performance is subject to the Omron’s Warranty and Limitations
of Liability.

Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Omron’s representative at any time
to confirm actual specifications of purchased Product.

Errors and Omissions. Information presented by Omron Companies has been
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors or omissions.
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