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To: All Customers

Corrections Insert

OMRON Corporation

Cat. No. 1584-E1-02

Thank you for supporting OMRON and OMRON products.
Some mistakes were discovered in the manual listed below. We sincerely apologize for these mistakes.

Please mark your manual so that the corrections are noted on the pages concerned, and then securely add

any required pages from this Notification to the rear of the manual.

Applicable Manuals

This Notification applies to the following manuals: AC SERVOMOTORS/SERVO DRIVES G5-series Pulse-tr1in
Input Type USER'S MANUAL (Cat.I1584-E1-02).

Relevant Location: Decelerator Dimensions
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Introduction

Introduction

Thank you for purchasing an OMNUC Gb5-series Servo Drive (Pulse-train Input Type). This User’s
Manual describes the installation and wiring methods of the OMNUC G5-series Servo Drives (Pulse-
train Input Type) and parameter setting method which is required for the operation, as well as
troubleshooting and inspection methods.

Intended Audience

This User’'s Manual is intended for the following personnel, who must also have knowledge of electrical
systems (an electrical engineer or the equivalent).

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

Notice

This User’'s Manual contains information you need to know to correctly use the OMNUC G5-series
Servo Drives (Pulse-train Input Type) and peripheral equipment.

Before using the Servo Drive, read this User’s Manual and gain a full understanding of the information
provided herein.

After you finished reading this User’'s Manual, keep it in a convenient place so that it can be referenced
at any time.

Make sure this User’'s Manual is delivered to the end user.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 1



Read and Understand this Manual

Read and Understand this Manual

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
NONINFRINGEMENT, 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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Read and Understand this Manual

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:

« QOutdoor 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.
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Read and Understand this Manual

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.

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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Safety Precautions

Safety Precautions

To ensure that the OMNUC G5-series (Pulse-train Input Type) Servomotor/Servo Drive as well as
peripheral equipment are used safely and correctly, be sure to read this Safety Precautions section and
the main text before using the product. Learn all items you should know before use, regarding the
equipment as well as the required safety information and precautions.

Make an arrangement so that this User's Manual also gets to the end user of this product.
After reading this User's Manual, keep it in a convenient place so that it can be referenced at any time.

Explanation of Displays

The precautions explained in this section describe important information regarding safety and must
be followed without fail.

The displays of precautions in this User's Manual and their meanings are explained below.

Indicates a potentially hazardous situation which, if not avoided, could result in
DA N E R 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 damage.

Even those items denoted by the caution symbol may lead to a serious outcome depending on the
situation. Accordingly, be sure to observe all safety precautions.

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

|-_l7| Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

This information is provided to increase understanding or make operation easier.

Explanation of Symbols

A This symbol indicates danger and caution.

The specific instruction is indicated using an illustration or text inside or near A.
The symbol shown to the left indicates “beware of electric shock.”

® This symbol indicates a prohibited item (an item you must not do).

The specific instruction is indicated using an illustration or text inside or near ®
The symbol shown to the left indicates “disassembly prohibited.”

. This symbol indicates a compulsory item (an item that must be done).

The specific instruction is indicated using an illustration or text inside or near '
The symbol shown to the left indicates “grounding required.”

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 5



Safety Precautions

Precautions for Safe Use of This Product

lllustrations contained in this User's Manual sometimes depict conditions without covers and safety
shields for the purpose of showing the details. When using this product, be sure to install the covers
and shields as specified and use the product according to this User’s Manual.

If the product has been stored for an extended period of time, contact your OMRON sales
representative.

/\ DANGER

Be sure to ground the frame ground terminals for the Servo Drive and Servomotor with 100 VAC or
200 VAC to 100 Q or less, and for the Servo Drive and Servomotor with 400 VAC to 10 Q or less.

Electric shock may result.

Never put you hand inside the Servo Drive.
Electric shock may result.

While the power is supplied, do not remove the front cover, terminal covers, cables, and options.
Electric shock may result.

Operation, maintenance or inspection by unauthorized personnel is prohibited.
Electric shock or injury may result.

Before carrying out wiring or inspection, turn OFF the main circuit power and wait for at least 15 minutes.
Electric shock may result.

Do not damage, pull, stress strongly, pinch the cables or place heavy articles on them.
Electric shock, malfunction, or burn damage may result.

Never enter the operating area during operation.
Injury may result.

Never modify the Servo Drive.
Injury or equipment damage may result.

Install a stopping device on the machine to ensure safety.
* The holding brake is not a stopping device to ensure safety.
Injury may result.

Install an immediate stop device externally to the machine so that the operation can be stopped and the
power supply cut off immediately.

Injury may result.

When the power is restored after a momentary power interruption, the machine may restart suddenly.
Never come close to the machine when restoring power.

* Implement measures to ensure safety of people nearby even when the machine is restarted.
Injury may result.

After an earthquake, be sure to conduct safety checks.
Electric shock, injury, or fire may result.

Never drive the Servomotor using an external drive source.
Fire may result.

5 P P PPl
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Safety Precautions

/\ DANGER

Do not place flammable materials near the Servomotor, Servo Drive, or Regeneration Resistor.
Fire may result.

Install the Servomotor, Servo Drive, and Regeneration Resistor on non-flammable materials such as
metals.

Fire may result.

Do not use the Servomotor with cables submerged in oil or water.
Electric shock, injury, or fire may result.

Never connect a power supply directly to the Servomotor.
Fire or failure may result.

Do not perform wiring or any operation with wet hands.
Electric shock, injury, or fire may result.

Do not touch the key grooves with bare hands if a Servomotor with shaft-end key grooves is being used.
Injury may result.

Install the Servomotor and Servo Drive before wiring them.
Electric shock may result.

The Servo Drive radiator, Regeneration Resistor, Servomotor, etc., may become hot

while the power is supplied or remain hot for a while even after the power supply is cut off. Never touch
these components.

Burn injury may result.

Use the Servomotor and Servo Drive in a specified combination.
Fire or equipment damage may result.

> BB P

Do not store or install the Servo Drive in the following locations:

« Location subject to direct sunlight
« Location where the ambient temperature exceeds the specified level
« Location where the relative humidity exceeds the specified level
« Location subject to condensation due to rapid temperature changes
« Location subject to corrosive or flammable gases
» Location subject to high levels of dust, salt content, or iron dust
« Location subject to splashes of water, oil, chemicals, etc.
« Location where the Servo Drive may receive vibration or impact directly

Electric shock, fire, or equipment damage may result.
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Safety Precautions

Storage and Transportation

When transporting the Servo Drive, do not hold it by the cables or Servomotor shaft.
Injury or failure may result.

Do not overload the Servo Drive or Servomotor. (Follow the instructions on the product label.)
Injury or failure may result.

Use the Servomotor eye-bolts only when transporting the Servomotor.
Do not use them to transport the machine.

Injury or failure may result.
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Safety Precautions

Installation and Wiring

Do not step on the Servo Drive or place heavy articles on it.
Injury may result.

Do not block the intake or exhaust openings.
Do not allow foreign objects to enter the Servo Drive.
Fire may result.

Be sure to observe the mounting direction.
Failure may result.

Provide the specified clearance between the Servo Drive and the inner surface of the control panel or other
equipment.

Fire or failure may result.

Do not apply strong impact on the Servo Drive.
Failure may result.

Wire the cables correctly and securely.
Runaway Servomotor, injury, or failure may result.

Tighten the Servo Drive mounting screws, terminal block screws, and cable screws to the specified torque.
Failure may result.

Use crimp terminals to wire screw type terminal blocks. Do not connect bare stranded wires directly to
terminals blocks.

Fire may result.

Only use the power supply voltage specified in this User’s Manual.
Burn damage may result.

In locations where the power supply infrastructure is poor, make sure the rated voltage can be supplied.
Failure may result.

Provide safety measures, such as a breaker, to protect against short circuiting of external wiring.
Fire may result.

If the Servo Drive is used in the following locations, provide sufficient shielding measures.
« Location subject to static electricity or other forms of noise
« Location subject to a strong electric or magnetic field
« Location where exposure to radioactivity may occur
« Location near power supply lines

Failure may result.

Connect an immediate stop relay in series with the brake control relay.
Injury or failure may result.

When connecting the battery, make sure the polarity is correct.
Battery damage or explosion may result.

A\
AN
A\
AN
A\
AN
AN
A\
A\
A\
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Safety Precautions

Operation and Adjustment

Conduct a test operation after confirming that the equipment is not affected.
Equipment damage may result.

Before operating the Servo Drive in an actual environment, check if it operates correctly based on the
parameters you have set.

Equipment damage may result.

Never adjust or set parameters to extreme values, because it will make the operation unstable.
Injury may result.

Separate the Servomotor from the mechanical system and check its operation before installing the
Servomotor to the machine.

Injury may result.

If an error (alarm) occurs, remove the cause and ensure safety, and then reset the error (alarm) and restart
the operation.
Injury may result.

Do not use the built-in brake of the Servomotor for normal braking operation.
Failure may result.

Do not operate the Servomotor connected to an excessive load inertia.
Failure may result.

Install protective and safety devices to prevent idling or locking of the electromagnetic brake or the gear
head, or leakage of grease from the gear head.

Injury, damage, or taint damage result.

If the Servo Drive fails, cut off the power supply to the Servo Drive at the power supply.
Fire may result.

Do not turn ON and OFF the main Servo Drive power supply frequently.
Failure may result.

Do not apply strong impact on the Servomotor shaft or Servo Drive.
Failure may result.

The Servomotor may not be able to keep a stopped state without control.
Install an appropriate stopping device to ensure safety.

A\
AN
AN
AN
AN
AN
A\
AN
AN
AN
AN

Equipment damage or injury may result.
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Safety Precautions

Maintenance and Inspection

After replacing the Servo Drive, transfer to the new Servo Drive all data needed to resume operation,
before restarting operation.

Equipment damage may result.

Never repair the Servo Drive by disassembling it.
Electric shock or injury may result.

Be sure to turn OFF the power supply when the Servo Drive is not going to be used for a prolonged period
of time.

Injury or malfunction may result.
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Safety Precautions

Location of Warning Label

The Servo Drive bears a warning label at the following location to provide handling warnings.
When handling the Servo Drive, be sure to observe the instructions provided on this label.

Location of Warning
Label

Instructions on Warning Label

f'_ BT RANABERATRRICHICE

G BEREO-ORRCORTEENTAL

A fr_ W IR AR R BRETRIE
CPY 5T7piths, —EERshss

DANGEH Read the manual and follow the safety instructions before use.
Never fail to connect Protective Earth{PE) terminal,

- BEOTISHY)

BEEE gasgorasomssrsomss
= BRI 15 S g
BEER wrms, anorsss
Hazardous Do not touch terminals within 15 minutes after
Voltage disconnect the power. Risk of electric shock.

H= PRHEODBNSY
BRER oo man
=i BEETEMERGREE, B0
H’E‘m:“’iﬁ TESHE

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

Disposal

12

« When disposing of the battery, insulate it using tape, and dispose of it by following the applicable
ordinances of your local government.

« Dispose of the Servo Drive as industrial waste.
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Items to Check After Unpacking

ltems to Check After Unpacking

After unpacking, check the following items.
* Is this the model you ordered?
» Was there any damage sustained during shipment?

I Accessories

Safety Precautions document x 1 copy

» Connectors, mounting screws, mounting brackets, and other accessories other than those in the
table below are not supplied. They must be prepared by the customer.

* If any item is missing or a problem is found such as Servo Drive damage, contact the OMRON dealer
or sales office where you purchased your product.

Connector for
main circuit Connector for External
- power supply Regenergtlon Reglstor Safety Mounting
Specifications terminals and connection terminals
L . connector brackets
control circuit and Motor connection
power supply terminals
terminals
Single-phase/ 100w
3-phase 200 VAC 200 W
400 W
750 W Included
1 kw Included
1.5 kW
3-phase 200 VAC 2 kW
3 kW Included
5 kw
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Revision History

Revision History

The manual revision code is a number appended to the end of the catalog number found in the bottom
right-hand corner of the front and back covers.

Example

| CatNo. |I584-E1-02
J

Revision code

Revision Revision Date Revised Content
Code
01 April 2012 Original production
02 August 2012 Front cover: Corrected model numbers.

Pages 2-16 and 2-17: Corrected specifications and deleted rows in
middle table.

Page 3-63: Deleted rows from middle two tables.

Pages 3-69, 3-73, 3-76, and 3-79: Corrected specifications in
parentheses before table.

Pages 3-70, 3-74, 3-77, and 3-80: Deleted page.

Page 4-6: Corrected bolt sizes and removed columns from middle
table.
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Manual Configuration

Manual Configuration

This User’'s Manual consists of the following sections.

Read the necessary section or sections referring the following table.

Outline

Section 1 Features and This section explains the features of the Servo Drive, name of each
System part, and applicable EC Directives and UL standards.

Configuration

Section 2 Models and This section explains the models of Servo Drives, Servomotors,
External Decelerators, and peripheral devices, and provides the external
Dimensions dimensions and mounting dimensions.

Section 3 Specifications This section provides the general specifications, characteristics,
connector specifications, and 1/O circuits of the Servo Drives as well as
the general specifications, characteristics, encoder specifications of the
Servomotors and other peripheral devices.

Section 4 System Design | This section explains the installation conditions, wiring methods which
include wiring conforming to EMC directives, and regenerative energy
calculation methods for the Servo Drives, Servomotors, and
Decelerators. It also explains the performance of External Regeneration
Resistors.

Section 5 Basic Control This section provides the outline of functions and settings for each

Mode control mode.

Section 6 Applied This section provides the outline and settings of the applied functions
Functions such as damping control, electronic gear, gain switching, and

disturbance observer.

Section 7 Parameter This section explains the set value and setting details of each
Details parameter.

Section 8 Operation This section gives the operational procedure and explains how to

operate in each mode.

Section 9  Adjustment This section explains the functions, setting methods, and items to note
Functions regarding various gain adjustments.

Section 10 Troubleshooting | This section explains the items that must be checked when problems
and occur, error diagnosis using the alarm display and measures, error
Maintenance diagnosis based on the operating condition and measures, and periodic

maintenance.

Appendices The appendices provide connection examples with OMRON's PLC and

Position Controller, as well as lists of parameters.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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Manual Structure

Manual Structure

Page Structure and Symbol Icons

The following page structure and symbol icons are used in this User’'s Manual.

Level 1 head|ng TS 6 Applied Functions

i 6-11 Disturbance Observer Function

Level 2 heading —

Level 3 heading —_— 6-11-1 Outline of the Function

The disturbance observer function enables you to lower the effect of the disturbance torque and reduce
vibration by using the estimated disturbance torque value.

You can use the disturbance observer for position control or speed control in the following situations.

+ The servo is ON

« The Servomotor can rotate normally without any failures.

« The realtime autotuning function is disabled.

+ The instantaneous speed observer function is disabled.

Disturbance torque

Motor+load
Load model

Setting with Pn624

Torque command *+
0

Add to the direction
that negates -
the disturbance

Disturbance observer |

Disturbance torque estimation value

Note, Supplementary > M for Corret Use

. If there is a resonance point below the cut-off frequency estimated by the disturbance observer,
Information, o fhe dabance tofase conains g amaun: of Hah-reauency Content. the dsrbance

observer may not produce the expected results.
Reference Target - -

A note, supplementary
information, reference
target, etc. are provided
with difference icons.

®uvs

6-41 (Pulserain iput Type) ana sero orves users wanvs. - ===\ nual Name

6 Applied Functions

6-11-2 Parameters Requiring Settings

Parameter
s Name Description Reference
Pn610 | Function Expansion Setting | Set the bits related to the disturbance observer. P7-56
Pn623 | Disturbance Torque Set the compensation gain for the disturbance torque. P7-58

Compensation Gain
Pn624 | Disturbance Observer Filter | Set the fifte time constant for disturbance torque P7-58
Setting compensation.

Operation Steps ——————— P 6-11-3 Operating Procedure

1 set Function Expansion Setting (Pn610)

Level 2 heading

Descrtlbes t:]e Set whether to enable or disable the disturbance observer in bit 1. Shows Wh iCh Su b Section
operation steps. 0: Disabled -
4 Enabled the content of the current

Set the operating conditions for enabling the function in bit 2

page belongs to.

0: Enabled at all time
1: Enabled only when Gain 1 is selected

2 set Disturbance Observer Filter Setting (Pn624)

~+—— Section Number of
Level 1 heading
Shows which section the
content of the current
page belongs to.

Set a small value in Disturbance Torque Compensation Gain (Pn623). Change the value in
Disturbance Observer Filter Setting (Pn624) from a large value to a smaller one to
determine a setting that provides a balance between the effect of suppressing the
influence of disturbance and the operating noise level

3 set Disturbance Torque Compensation Gain (Pn623).
Change the value of Disturbance Torque Compensation Gain (Pn623) from a small value

10 a larger value to determine a setting that provides a balance between the effect of
suppressing the influence of disturbance and the operating noise level

womPun 94340 U TTT-0 n [P ————

Level 3 heading
Shows which paragraph
the content of the current
page belongs to.
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Note The above page is only a sample for illustrative purposes. It is not the actual content of this User's Manual.
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Manual Structure

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

|1’| Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to read as required.

This information is provided to increase understanding or make operation easier.
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Features and System Configuration

This section explains the features of the Servo Drive, name of each part, and

applicable EC Directives and UL standards.

1-1 Outhine .o
1-1-1  Outline of OMNUC G5-series Servo Drives (Pulse-train Input Type)
1-1-2  Features of OMNUC G5-series Servo Drives (Pulse-train Input Type)

1-2 System Configuration. .. ................ ... .. ...
1-3 Names and FUNCtionS. . ... it
1-3-1 Servo Drive PartNames. . . .......... ... ...
1-3-2 Servo Drive Functions . ........... ... . i
1-4 System Block Diagram .. ............... .. ... .. ......
1-5 Applicable Standards . .............. ... . ...
1-5-1 ECDIrectives . . ... .ot
1-5-2 ULandcULStandards . ............... ...
1-5-3 SEMIFA7 . . e
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1 Features and System Configuration

1-1 Outline

1-1-1  Outline of OMNUC G5-series Servo Drives
(Pulse-train Input Type)
The OMNUC G5-series Servo Drives (Pulse-train Input Type) are AC Servo Drives with the position
control and speed control capabilities.

The OMNUC G5-series provides a wide portfolio of products, which supports the motor capacity from
50 W to 5 kW and 200 V input power supply, to suit various applications of customers.

The Servomotors with high-resolution 20-bit incremental encoder are available.

As for gain adjustment, the OMNUC G5-series Servo Drives support the realtime autotuning and
adaptive filter functions that automatically perform complicated gain adjustment. A notch filter can also
be automatically set to suppress machine vibration by reducing machine resonance during operation.
The damping control function of the Servomotor and Servo Drive realizes stable stopping performance
in a mechanism which vibrates because of the low rigidity of the load.

1-1-2 Features of OMNUC G5-series Servo Drives
(Pulse-train Input Type)

The OMNUC G5-series Servo Drives (Pulse-train Input Type) have the following features.

I Switchable between Two Control Modes

You can switch between two control modes: 1) Position Control Mode and 2) Speed Control Mode. A
single Servo Drive enables you to select the suitable mode to support various applications.

Suppressing Vibration of Low-rigidity Mechanisms During
Acceleration/Deceleration

The damping control function suppresses vibration of low-rigidity mechanisms or devices whose tips
tend to vibrate.

Two damping filters are provided to enable to switch the damping frequency automatically according to
the operation direction and via an external signal. In addition, the settings can be configured easily by
setting the damping frequency and filter values. You are assured of stable operation even if the set
values are inappropriate.
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1 Features and System Configuration

-

N

1-2 System Configuration
=

<

SYSMAC + Position Control Unit (Pulse-train output Type) 8

o

e = _

1

Programmable Controller Position Control Unit

SYSMAC CJ/CS CJ1W-NC113/213/413
CJ1W-NC133/233/433
CJ1W-NC214/414
CJ1W-NC234/434
CS1W-NC113/213/413
CS1W-NC133/233/433
C200HW-NC113/213/413

- Pulse-train

Flexible Motion Controller

Q=]

OMNUC G5-series
|| Y ] Y R (Pulse-train Input
e B = Type) AC Servo Drive

FQM1-MMP22 R88D-KPL

OMNUC G5-series
(Pulse-train Input
Type) AC Servomotor
R88M-KE[J
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1 Features and System Configuration

1-3 Names and Functions

1-3-1 Servo Drive Part Names

_Display

|

Analog monitor connector NGNS
BE0E
(CN53) SR AR
1
" [ononad)
{ARARAN |
fonnnon) [

<«—— Operation area

USB connector (CN7)

Main circuit power supply >
terminals
(L1, L2, and L3) %%
Control circuit power supply O
terminals @
(L1C and L2C) WIS b
Charge Lamp [
Control I/O connector (CN1)
External regeneration resistor %% o
connection terminals
(B1, B2, and B3) O ¢ ]
o oS |||
Motor connection terminals m=) ﬂg)ﬁ
(U, Vv, and W) ED@
—
I

. . Encoder connector (CN2)
Protective ground terminals ___
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1 Features and System Configuration

R

w

&

1-3-2  Servo Drive Functions 2

g

o

: d

I Display 5

A 6-digit 7-segment LED display shows the drive status, alarm numbers, parameters, and other g
information.

=

I Operation Area

This area is used to monitor the parameter settings and drive status.

I Charge Lamp

Lights when the main circuit power supply is turned ON.

suonoun4g aAuQ OAIBSS Z-€-T

I Control I1/0 Connector (CN1)

Used for command input signals and I/O signals.

I Encoder Connector (CN2)

Connector for the encoder installed in the Servomotor.

I Analog Monitor Connector (CN5)

You can use a special cable to monitor values, such as the motor rotation speed, torque command
value, etc.

I USB Connector (CN7)

Communications connector for the computer.
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1 Features and System Configuration

1-4 System Block Diagram

R88D-KP0O1H/-KP02H/-KP04H

CNA Yy CNB [
FUSE
L1 —{~ B2
v + _— B3
L2 ;Y ~
FUSE * A
L3 s ~T 1L 4K§4I§}—|

TIT | U
F 5 Y

— Voltage
FUSE i I— 17| detection l
L1CH—) ~* * R HICA A& N
zz
% J - : A A
L:{ _LQCR
GR- 15V <— SW power Rel R " o " - -
G1 supply main e ay egeneration vercyrren Gate drive Current detection
O__l_ < circuif control | | drive | |control detection
i = T T 1]
%g \\5 %% Internal Display and_
1.5V <— control MPU & ASIC setting circuit
ES5V <—— power " . area
+£12 V<— supply Position, speed, and force calculation control area
G2 T « PWM control EEEEEE
£

v v v
| CN1 H CN2 | ,E\IS CN7
Control  Encoder Analog uUsB
interface monitor
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1 Features and System Configuration

e

S

R88D-KP0O8H/-KP10H/-KP15H %)

| g

CNA g CNB [ %
FUSE =~

L1 ‘:——B’— ~ B2 9
N — 3 3 | &

L2 . ~ T Internal %

Regeneration
FUSE * A Resistor
=25 ~ 4& 4
— =S
E_ Voltage

Lo FUSE N*"' : {;I|_ detection ¥ _||: _| 3 FT’_:%

~

Tyt
=

Tyt

L2C
_L 1 — A A
L] T QR
GR™ 15V Slygp;?}?vrvne;in Relay | |Regeneration|| | Overcurrent Gate drive | | Current detection
O__| G1 < circuit control | | drive | |control detection
R ¢ Vb I T 1 !
. < "

2.5V <— Internal Display and

1.5V <— control MPU & ASIC setting circuit

E5V <—— power L . area

£12 V< supply Position, speed, and force calculation control area
* PWM control EEEEEE

.||—|}—T

i

Axial-flow fan

v v v
| CN1 H CN2 | ,3\15 CN7
Control  Encoder Analog uUsB
interface monitor
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1 Features and System Configuration

R88D-KP20H
|
CNA vy CNC [,
FUSE
L1 — B2 :I
+ 1 L1 B3
L2 Y ~ Internal
Regeneration NC
FUSE * A } E Resistor |
- J_ oo S i ﬁ L K B CNB U
ET Voltage W
FUSE i I— [ detection l
L1c——3 ~ * + A A LA N
zZz -
L2C ~ T__T
% _L 1 ] N 7'y A
L] T _CQeR
= 15V <—— SW power - -
GR G s_uppF_?y main cIj?elay Regeneration|| |Overcurrent | | Gate drive | | Current detection
O—_I_ < circuit control rive | [control detection
Ty T 7 |
22 Vv «<— Internal Display and
1.5V <— control MPU & ASIC setting circuit
E5V <—— power L . area
12 V<— supply Position, speed, and force calculation control area
G « PWM control EEEEEE

]

i

Axial-flow fan
| CN1 CN2 | ,_NS

Control  Encoder Analog
interface monitor
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1 Features and System Configuration

-
A
)
R88D-KP30H/-KP50H S
E]
' o]
o
FUSE B1 %
L1 -~ B2 :I =}
QD
+ E - L} B3 S
L2 ~ )r] Internal %
.\ Regeneration NC
FUSE * A } Resistor
L3 T ~T L L [ ; I & A L|J Q
ET Voltage W
FUSE i — detection
L1C ~ * + f\/l 4 4 K 4
z >
L2C ~ L
_L 1 — A A
L] T s
GR™ 2;51\/ Sl\J/gpﬁgvrvne;in Relay | |Regeneration|| [Overcurrent || Gate drive | | Current detection
O__l_ < circuit control | | drive | |control detection
T 111 |
gg vV <— Internal Display and
1.5V <— control MPU & ASIC setting circuit
E5V <—— power L . area
+12 V<— supply Position, speed, and force calculation control area
G2 T « PWM control EEEEEE
u
% </
%
OlF—
Axial-flow fan
v v v
| CN1 H CN2 | ,3\15 CN7
Control  Encoder Analog uUsB
interface monitor
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1 Features and System Configuration

1-5 Applicable Standards

1-5-1 EC Directives

EC directive Product Applicable standards
Low Voltage AC Servo Drives EN61800-5-1
Directive AC Servomotors EN60034-1/-5
EMC Directive AC Servo Drives EN55011 class A groupl
IEC61800-3
EN61000-6-2

Note To conform to EMC Directives, the Servomotor and Servo Drive must be installed under the conditions
described in 4-3 Wiring Conforming to EMC Directives on page 4-20.

1-5-2 UL and cUL Standards

Standard Product Applicable standards | File number
UL standards AC Servo Drives UL508C E179149
AC Servomotors UL1004-1 E331224
CSA standards AC Servo Drives CSA22.2 No.14 E179149
AC Servomotors CSA22.2 No.100 E331224

1-5-3 SEMI F47

« Servo Drives conform to the SEMI F47 standard for momentary power interruptions (voltage sag
immunity) for no-load or light-load operation.

» This standard applies to semiconductor manufacturing equipment.

Note 1 It does not apply to Servo Drives with 24 VDC specifications for the control power input.
2 Always perform evaluation testing for SEMI F47 compliance in the actual system.
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Models
]

and External Dimensions

This section explains the models of Servo Drives, Servomotors, Decelerators, and

peripheral devices, and provides the external dimensions and mounting dimensions.

2-1 Servo System Configuration . .......... .. . i e
2-2 How to Read Model Numbers ....... ... ... .. .. ... . . . . ..

2-2-1 SEeIVO DIiVE. . . oo e
2-2-2 SEIVOMOTOr . . o o oot e
2-2-3  Decelerator (Backlash: 3 Arcminutes max.) . .. ... ..o
2-2-4  Decelerator (Backlash: 15 Arcminutes max.) . . ...

2-3 Model Tables . ... ..

2-3-1 Servo Drive Model Table. . . ... ..
2-3-2 Servomotor Model Tables. . ... .
2-3-3 Servo Drive and Servomotor Combination Tables . ....................
2-3-4 Decelerator Model Tables. . . ... i e
2-3-5  Cable and Peripheral Device Model Tables .. ........................

2-4 External and Mounting DImensions ..............c.u ...
2-4-1 Servo Drive DIMeNSIONS . . ... ..ot e
2-4-2 Servomotor DIMENSIONS . . ... oot e
2-4-3  Combinations of Servomotors and Decelerators .. ....................
2-4-4  Decelerator DIMENSIONS . . . . . oottt e e
2-4-5  External Regeneration Resistor Dimensions .. .......................
2-4-6 Reactor DIMENSIONS . . . ..o oo e
2-4-7  Mounting Bracket (L-brackets for Rack Mounting) Dimensions ...........
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2 Models and External Dimensions

2-1 Servo System Configuration

Support Software Support Software
« CX-One FA Integrated ” « CX-One FA Integrated u
Tool Package Tool Package
Con I’O”er CX-Programmer, P (Including CX-Drive) B
CX-Position, and
CX-Motion = [==24
High-speed type

Direct Connection Cable
for CJIW-NCLICI4

Xw2z-000J-GO

Pulse Train Commands/Feedback Signals

Connector Terminal
Block Conversion Unit

XW2Z-00X || XW2(1-20GJ

NC
Unit Cable

CPU Unit

Programmable

Position Control (NC) Unit

L

External Signal

* Pulse 1/0 Modules CJ2M-MDLI (Only CJ2M CPU Unit with Unit

Version 2.0 or later) can be mounted to enable pulse I/0 function.

Built-in pulse 1/0
function type

CP1H/CP1L

.‘é‘

=

S Controller CJ1W-NC214/414

‘E SYSMAC CJ2 CJ1W-NC234/434

S

Lc) Standard type

il

3

o Position Control

Unit Cable (NC) Servo Relay Unit Servo Drive Cable
XW2Z-0-A0 LI xwe2B-0 | Ixw2z-0-80
: o s [ F
e}
= Position Control (NC) Unit
g Programmable CJIW-NCOICI3
= Controller CS1W-NCOO3 ¢
5 SYSMAC CJ1/CS1 C200HW-NCCICI3 External Signal
(@]
£ Built-in pulse 1/0
f_& function type
(O]
0
S
o CJ2M-CPU30
CJ2Mm-CPU1O

Terminal Block Conversion
Units and Cable

Xw20-50G0

R

FQM1-MMP22
(Pulse-train Output)

XW2z-000J-B24

Pulse Train Commands

Position Control

Unit Cable (NC)

H (for FQM1)

Servo Relay Units

— Servo Drive Cable

XwW2z-0-A0
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USB communications AC Servo Drive

2 Models and External Dimensions

Motor power signals

® OMNUC G5-series
(Pulse-train Input Type)

Power Cables

® Global Non-Flexible Cables
« Without Brake
R88A-CALIOOIOS
» With Brake
R88A-CALIIOIOOB

® Global Flexible Cables
« Without Brake
R88A-CAIOOOSR
« With Brake
R88A-CAOOOOMOBR

Brake Cables (50 to 750 W max.)

® Global Non-Flexible Cable
R88A-CAGALILILIB

® Global Flexible Cable
R88A-CAGALICICIBR

AC Servomotor

® OMNUC G5-series
(Pulse-train Input Type)

AC Servomotor figorbae2slanaly AC Servomotor
R88D-KP Encoder Cabl R88M-KE
200 VAC [COCORHADIes 3,000 r/min
@ Global Non-Flexible Cable 2,000 r/min
R88A-CRGOIDOOO 1,000 r/min
® Global Flexible Cable
R88A-CRGOOOOOR
Peripheral Devices Decelerators
® Reactors ® Backlash: 3 Arcminutes max.
3G3AX-DL R88G-HPG
3G3AX-AL ® Backlash:
. 15 Arcminutes max.
[ Extgrnal Regeneration R88G-VRSF
esistors
R88A-RR
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2 Models and External Dimensions

2-2 How to Read Model Numbers

2-2-1 Servo Drive

The Servo Drive model number tells the Servo Drive type, applicable Servomotor capacity, power
supply voltage, etc.

R88D-KPO1TH

OMNUC G5-series Servo Drive

Drive Type
P: Pulse-train input type

Maximum Applicable Servomotor Capacity
01: 100 W
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

Power Supply Voltage
H: 200 VAC
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2 Models and External Dimensions

2-2-2 Servomotor

R88M-KE10030H-BOS2

OMNUC G5-series Servomotor

SlaquinN [2pON peay 01 MOH 2-2

Motor Type
E: Economy type

N

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

10JOWOAISS Z-2-Z

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

Applied Voltage
H: 200 VAC

Options
Blank: Straight shaft
B: With brake
O: With oil seal
S2: With key and tap
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2 Models and External Dimensions

2-2-3 Decelerator (Backlash: 3 Arcminutes max.)

Decelerator for G5-Series Servomotor
Backlash: 3 Arcminutes max.

Flange Size Number
11B: 040

14A: J60

20A: 190

32A: 0120

50A: J170

65A: 1230

Gear Ratio
05:
09:

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

Servomotor Type
No: 3,000-r/min Cylinder type
S: 2,000-r/min Servomotors
T: 1,000-r/min Servomotors

Backlash

B: 3 Arcminutes max.

Options

11

21

: 1/11 (except for flange number 65A)
20:
: 1/21 (except for flange number 65A)
25:
33:
45:

R88G-HPG14A05100SBJ

1/5
1/9 (only for flange number 11A)

1/20 (only for flange number 65A)
1/25 (only for flange number 65A)

1/33
1/45

Blank: Straight shaft
J: With key
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2 Models and External Dimensions

2-2-4  Decelerator (Backlash: 15 Arcminutes max.)

R88G-VRSF09B100CJ

Decelerator for G5-Series Servomotor
Backlash: 15 Arcminutes max.

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

Flange Size Number
B: 152
C: 78
D: 198

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

Backlash

C: 15 Arcminutes max.

Options
J: With key

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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2 Models and External Dimensions

2-3 Model Tables

I
2-3-1 Servo Drive Model Table
Specifications Model

Single-phase/3-phase 200 VAC 100 W R88D-KP0O1H

200 W R88D-KP0O2H

400 W R88D-KP04H

750 W R88D-KPO8H

1 kw R88D-KP10H

1.5 kw R88D-KP15H

3-phase 200 VAC 2 kw R88D-KP20H

3 kw R88D-KP30H

5 kw R88D-KP50H

2-3-2 Servomotor Model Tables

I 3,000-r/min Servomotors

® \Without brake

Specifications

Model

With incremental encoder

Straight shaft without key

Straight shaft with key and tap

200V

50 W R88M-KE05030H R88M-KE05030H-S2
100 W R88M-KE10030H R88M-KE10030H-S2
200 W R88M-KE20030H R88M-KE20030H-S2
400 W R88M-KE40030H R88M-KE40030H-S2
750 W R88M-KE75030H R88M-KE75030H-S2

1 kw R88M-KE1K030H R88M-KE1K030H-S2
1.5kW | R88M-KE1K530H R88M-KE1K530H-S2

2 kw R88M-KE2K030H R88M-KE2K030H-S2

3 kw R88M-KE3KO030H R88M-KE3K030H-S2
4 kW R88M-KE4K030H R88M-KE4K030H-S2

5 kw R88M-KE5KO030H R88M-KE5K030H-S2

Note Models with oil seals are also available.

OMNUC G5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’'s Manual



2 Models and External Dimensions

® With brake
Model
Specifications With incremental encoder
Straight shaft without key | Straight shaft with key and tap N
200V 50w R88M-KE0O5030H-B R88M-KE05030H-BS2 ;
100 W | R88M-KE10030H-B R88M-KE10030H-BS2 §
200 W R88M-KE20030H-B R88M-KE20030H-BS2 é
400 W | R88M-KE40030H-B R88M-KE40030H-BS2 3
750 W R88M-KE75030H-B R88M-KE75030H-BS2
1 kw R88M-KE1KO030H-B R88M-KE1K030H-BS2 2
1.5 kw R88M-KE1K530H-B R88M-KE1K530H-BS2
2 kw R88M-KE2K030H-B R88M-KE2K030H-BS2 o
3 kw R88M-KE3KO030H-B R88M-KE3K030H-BS2 S
4 kW R88M-KE4KO030H-B R88M-KE4K030H-BS2 $
5 kw R88M-KE5KO030H-B R88M-KE5K030H-BS2 é
Q
Note Models with oil seals are also available. g
o
53
=
I 2,000-r/min Servomotors &
&
® Without brake
Model
Specifications With incremental encoder
Straight shaft without key | Straight shaft with key and tap
200V 1 kW R88M-KE1K020H R88M-KE1K020H-S2
1.5 kw R88M-KE1K520H R88M-KE1K520H-S2
2 kw R88M-KE2K020H R88M-KE2K020H-S2
3 kW R88M-KE3K020H R88M-KE3K020H-S2
4 kW R88M-KE4K020H R88M-KE4K020H-S2
5 kW R88M-KE5K020H R88M-KE5K020H-S2
Note Models with oil seals are also available.
® With brake
Model
Specifications With incremental encoder
Straight shaft without key | Straight shaft with key and tap
200V 1 kwW R88M-KE1K020H-B R88M-KE1K020H-BS2
1.5 kw R88M-KE1K520H-B R88M-KE1K520H-BS2
2 kw R88M-KE2K020H-B R88M-KE2K020H-BS2
3 kW R88M-KE3K020H-B R88M-KE3K020H-BS2
4 kW R88M-KE4K020H-B R88M-KE4K020H-BS2
5 kW R88M-KE5K020H-B R88M-KE5K020H-BS2

Note Models with oil seals are also available.
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2 Models and External Dimensions

I 1,000-r/min Servomotors

® \Vithout brake

Model
With incremental encoder

Specifications

Straight shaft without key | Straight shaft with key and tap
200V 900 W | R88M-KE90010H R88M-KE90010H-S2
2 kw R88M-KE2K010H R88M-KE2K010H-S2
3 kw R88M-KE3K010H R88M-KE3K010H-S2
® \With brake
Model

Specifications With incremental encoder

Straight shaft without key | Straight shaft with key and tap
200V 900 W R88M-KE90010H-B R88M-KE90010H-BS2
2 kW R88M-KE2K010H-B R88M-KE2K010H-BS2
3 kw R88M-KE3K010H-B R88M-KE3K010H-BS2

Note Models with oil seals are also available.

OMNUC G5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’'s Manual



2 Models and External Dimensions

2-3-3 Servo Drive and Servomotor Combination Tables

The tables in this section show the possible combinations of OMNUC G5-series (Pulse-train Input Type)

Servo Drives and Servomotors. The Servomotors and Servo Drives can only be used in the listed

combinations.

“-” at the end of the motor model number is for options, such as the shaft type, brake, oil seal and key.

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

\Voltage Se.rvo.motor Servo Drive
Rated output | With incremental encoder

Single-phase/ 50 w'l R88M-KE05030H-00 R88D-KPO1H
3-phase 200 V 100W | R88M-KE10030H-O0 R88D-KPO1H
200 W R88M-KE20030H-0 R88D-KP0O2H

400 W R88M-KE40030H-0 R88D-KP04H

750 W R88M-KE75030H-0 R88D-KP0O8H

1 kw' R88M-KE1K030H-O R88D-KP15H

1.5 kW R88M-KE1K530H-0 R88D-KP15H

3-phase 200 V 2 kW R88M-KE2K030H-0O R88D-KP20H
3 kW R88M-KE3K030H-0O R88D-KP30H

4 kw't R88M-KE4K030H-0O R88D-KP50H

5 kW R88M-KE5K030H-0 R88D-KP50H

*1 Use these combination with caution because the Servo Drive and Servomotor have different capacities.

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

Voltage Se-rvo.motor Servo Drive
Rated output With incremental encoder

Single-phase/ 1 kw R88M-KE1K020H-O R88D-KP10H
3-phase 200 V 15kW | R88M-KE1K520H-O R88D-KP15H
3-phase 200 V 2 kW R88M-KE2K020H-0 R88D-KP20H
3 kW R88M-KE3K020H-0O R88D-KP30H

4 kW't R88M-KE4K020H-O R88D-KP50H

5 kW R88M-KE5K020H-0 R88D-KP50H

*1 Use these combination with caution because the Servo Drive and Servomotor have different capacities.

I 1,000-r/min Servomotors and Servo Drives

Servomotor .
Voltage — Servo Drive
Rated output With incremental encoder
Single-phase/ 900 W1 R88M-KE90010H-O0 R88D-KP15H
3-phase 200 V
3-phase 200 V 2 kW'l R88M-KE2K010H-OO R88D-KP30H
3 kw'l R88M-KE3K010H-O R88D-KP50H

*1 Use these combination with caution because the Servo Drive and Servomotor have different capacities.
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2 Models and External Dimensions

2-3-4 Decelerator Model Tables

The following tables list the Decelerator models for OMNUC G5-series Servomotors. Select a
decelerator based on the Servomotor capacity.

I Backlash: 3 Arcminutes max.

® For 3,000-r/min Servomotors

Specifications

Servomotor : Model
. Gear ratio
capacity
50 W 1/5 R88G-HPG11B05100BO
1/9 R88G-HPG11B09050BO

1/21 R88G-HPG14A21100B0
1/33 R88G-HPG14A33050B0
1/45 R88G-HPG14A45050B0
100 W 1/5 R88G-HPG11B05100B0O
1/11 R88G-HPG14A11100B0O
1/21 R88G-HPG14A21100B0O
1/33 R88G-HPG20A33100B0O
1/45 R88G-HPG20A45100B0
200 W 1/5 R88G-HPG14A05200B0
1/11 R88G-HPG14A11200B0O
1/21 R88G-HPG20A21200B0O
1/33 R88G-HPG20A33200B0O
1/45 R88G-HPG20A45200B0
400 W 1/5 R88G-HPG14A05400B0
1/11 R88G-HPG20A11400B0
1/21 R88G-HPG20A21400B0O
1/33 R88G-HPG32A33400B0
1/45 R88G-HPG32A45400B0
750 W 1/5 R88G-HPG20A05750B0
1/11 R88G-HPG20A11750B0O
1/21 R88G-HPG32A21750B0
1/33 R88G-HPG32A33750B0
1/45 R88G-HPG32A45750B0
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2 Models and External Dimensions

Specifications

Servomotor . Model
capacity Gear ratio

1kw 1/5 R88G-HPG32A052K0BO
1/11 R88G-HPG32A112K0BO

1/21 R88G-HPG32A211K5B0O

1/33 R88G-HPG50A332K0BO

1/45 R88G-HPG50A451K5B0O

1.5 kW 1/5 R88G-HPG32A052K0BO
1/11 R88G-HPG32A112K0BO

1/21 R88G-HPG32A211K5B0O

1/33 R88G-HPG50A332K0BO

1/45 R88G-HPG50A451K5BO

2 kW 1/5 R88G-HPG32A052K0BO
1/11 R88G-HPG32A112K0BO

1/21 R88G-HPG50A212K0BO

1/33 R88G-HPG50A332K0BO

3 kW 1/5 R88G-HPG32A053K0BO
1/11 R88G-HPG50A113K0BO

1/21 R88G-HPG50A213K0BO

4 kW 1/5 R88G-HPG32A054K0BO
1/11 R88G-HPG50A115K0BO

5 kW 1/5 R88G-HPG50A055K0BO
1/11 R88G-HPG50A115K0BO

Note 1 The standard shaft type is a straight shaft.

2 A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box).
(Example: R88G-HPG11A05100BJ)
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2 Models and External Dimensions

® For 2,000-r/min Servomotors

Specifications

Servomotor . Model
. Gear ratio
capacity
1kw 1/5 R88G-HPG32A053K0BO

1/11 R88G-HPG32A112K0SBO
1/21 R88G-HPG32A211K0sBO
1/33 R88G-HPG50A332K0SBO
1/45 R88G-HPG50A451K0SBO
1.5 kw 1/5 R88G-HPG32A053K0BO

1/11 R88G-HPG32A112K0sBO
1/21 R88G-HPG50A213K0BO

1/33 R88G-HPG50A332K0sBO
2 kw 1/5 R88G-HPG32A053K0BO

1/11 R88G-HPG32A112K0sSBO
1/21 R88G-HPG50A213K0BO

1/33 R88G-HPG50A332K0sBO
3 kw 1/5 R88G-HPG32A054K0BO

1/11 R88G-HPG50A115K0BO

1/21 R88G-HPG50A213K0sBO
1/25 R88G-HPG65A253K0SBO
4 kw 1/5 R88G-HPG50A055K0SBO
1/11 R88G-HPG50A115K0SBO
1/20 R88G-HPG65A205K0SBO
1/25 R88G-HPG65A255K0SBO
5 kw 1/5 R88G-HPG50A055K0SBO
1/11 R88G-HPG50A115K0SBO
1/20 R88G-HPG65A205K0SBO
1/25 R88G-HPG65A255K0SBO

Note 1 The standard shaft type is a straight shaft.

2 A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box).
(Example: R88G-HPG32A053K0BJ)
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2 Models and External Dimensions

® For 1,000-r/min Servomotors

Specifications

Servomotor . Model
. Gear ratio
capacity
900 W 1/5 R88G-HPG32A05900TBO

1/11 R88G-HPG32A11900TBO
1/21 R88G-HPG50A21900TBO
1/33 R88G-HPG50A33900TBO
2 kw 1/5 R88G-HPG32A052K0TBO
1/11 R88G-HPG50A112K0TBO

S9|qeL [BPON €-¢

1/21 R88G-HPG50A212K0TBO 2
1/25 R88G-HPG65A255K0SBO
3 kw 1/5 R88G-HPG50A055K0SBO P
1/11 R88G-HPG50A115K0SBO »
1/20 R88G-HPG65A205K0SBO g
1/25 R88G-HPG65A255K0SBO g
o
Note 1 The standard shaft type is a straight shaft. %
2 A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box). g
(Example: R88G-HPG32A05900TBJ) 5
(=X
]

I Backlash: 15 Arcminutes max.

® For 3,000-r/min Servomotors (Straight Shaft with Key)

Specifications

Servomotor : Model
. Gear ratio
capacity
50 W 1/5 R88G-VRSF05B100CJ

1/9 R88G-VRSF09B100CJ
1/15 R88G-VRSF15B100CJ
1/25 R88G-VRSF25B100CJ
100 W 1/5 R88G-VRSF05B100CJ

1/9 R88G-VRSF09B100CJ
1/15 R88G-VRSF15B100CJ
1/25 R88G-VRSF25B100CJ
200 W 1/5 R88G-VRSF05B200CJ
1/9 R88G-VRSF09C200CJ
1/15 R88G-VRSF15C200CJ
1/25 R88G-VRSF25C200CJ
400 W 1/5 R88G-VRSF05C400CJ

1/9 R88G-VRSF09C400CJ
1/15 R88G-VRSF15C400CJ
1/25 R88G-VRSF25C400CJ
750 W 1/5 R88G-VRSFO05C750CJ

1/9 R88G-VRSF09D750CJ
1/15 R88G-VRSF15D750CJ
1/25 R88G-VRSF25D750CJ
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2 Models and External Dimensions

2-3-5 Cable and Peripheral Device Model Tables

I Encoder Cables (Global Non-Flexible Cable)

Specifications Model
[200 V] 3m | R88A-CRGB003C
For 3,000-r/min Servomotors of 50 to 750 W 5m | R88A-CRGB005C
10 m | R88A-CRGB010C
15m | R88A-CRGB015C
20 m | R88A-CRGB020C
[200 V] 3m | R88A-CRGCO03N
3,000-r/min Servomotors of 1.0 kW or more 5m | R88A-CRGCOO5N
For 2,000-r/min Servomotors 10 m | R88A-CRGCO010N
For 1,000-r/min Servomotors 15m | R88A-CRGCO015N
20 m | RB8A-CRGCO020N
I Motor Power Cables (Global Non-Flexible Cable)
Model

Specifications

For motor without brake

For motor with brake

[200 V]

3m

R88A-CAGA003S

For 3,000-r/min Servomotors of 50 to 750 W

R88A-CAGA005S

10m

R88A-CAGA010S

15m

R88A-CAGA015S

20m

R88A-CAGA020S

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

3m

R88A-CAGB003S

R88A-CAGB003B

For 2,000-r/min Servomotors of 1 to 2 kW

5m

R88A-CAGB005S

R88A-CAGB005B

For 1,000-r/min Servomotors of 900 W

10m

R88A-CAGB010S

R88A-CAGB010B

15m

R88A-CAGBO015S

R88A-CAGB015B

20m

R88A-CAGB020S

R88A-CAGB020B

For 3,000-r/min Servomotors of 3 to 5 kW

3m

R88A-CAGDO003S

R88A-CAGD003B

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

5m

R88A-CAGDO005S

R88A-CAGD005B

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

10 m

R88A-CAGD010S

R88A-CAGD010B

15m

R88A-CAGDO015S

R88A-CAGDO015B

20 m

R88A-CAGD020S

R88A-CAGD020B

I Brake Cables (Global Non-Flexible Cable)

Specifications

Model

[200 V]
For 3,000-r/min Servomotors of 50 to 750 W

3m

R88A-CAGA003B

5m

R88A-CAGAO005B

10m

R88A-CAGA010B

15m

R88A-CAGAO015B

20m

R88A-CAGA020B
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2 Models and External Dimensions

I Encoder Cables (Global Flexible Cable)

Specifications Model
[200 V] 3m | R88A-CRGB0O03CR
For 3,000-r/min Servomotors of 50 to 750 W 5m | R88A-CRGBO0O5CR
10 m | R88A-CRGB010CR
15 m | R88A-CRGB015CR
20 m | R88A-CRGB020CR
[200 V] 3m | R88A-CRGCO0O3NR
3,000-r/min Servomotors of 1.0 kW or more 5m | R88A-CRGCO0O5NR
For 2,000-r/min Servomotors 10 m | R88A-CRGCO10NR
For 1,000-r/min Servomotors 15 m | R88A-CRGCO015NR
20 m | R88A-CRGCO020NR
I Motor Power Cables (Global Flexible Cable)
Model

Specifications

For motor without brake

For motor with brake

[200 V] 3m | R88A-CAGAO03SR -
For 3,000-r/min Servomotors of 50 to 750 W 5m | R88A-CAGAO05SR -
10 m | R88A-CAGAO10SR -
15 m | R88A-CAGAO15SR -
20 m | R88A-CAGA020SR -
[200 V] 3m | R88A-CAGBO03SR R88A-CAGB003BR
For 3,000-r/min Servomotors of 1 to 2 kW 5m | R88A-CAGBO05SR R88A-CAGB005BR
For 2,000-r/min Servomotors of 1 to 2 kW 10 m | R88A-CAGB0O10SR R88A-CAGBO10BR
For 1,000-r/min Servomotors of 900 W 15m | R8SA-CAGBO15SR R88A-CAGBO15BR
20 m | R88A-CAGB020SR R88A-CAGB020BR
For 3,000-r/min Servomotors of 3 to 5 kW 3m | R88A-CAGDO03SR R88A-CAGDO003BR
For 2,000-r/min Servomotors of 3 to 5 kW 5m | R88A-CAGDO0O5SR R88A-CAGDO05BR
For 1,000-r/min Servomotors of 2 to 3 kW 10 m | R88A-CAGDO10SR R88A-CAGDO10BR
15m | R88A-CAGDO15SR R88A-CAGDO015BR
20 m | R88A-CAGD020SR R88A-CAGDO020BR

Note Different connectors are used for the motor power and the brake on 200-V 3,000-r/min Servomotors of 50 to
750 W. When using a Servomotor with a brake, two cables are required: a Power Cable without Brake and a

Brake Cable.

I Brake Cables (Global Flexible Cable)

Specifications

Model

[200 V]
For 3,000-r/min Servomotors of 50 to 750 W

3m

R88A-CAGAO03BR

5m

R88A-CAGAOO05BR

10m

R88A-CAGAO10BR

15m

R88A-CAGAO15BR

20m

R88A-CAGA020BR
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2 Models and External Dimensions

I Analog Monitor Cable

Specifications Model

Analog Monitor Cable 1m | R88A-CMKO01S
I Connectors

Specifications Model

Motor Connector for Encoder Cable [200 V] R88A-CNGO2R
For 3,000-r/min of 50 to 750 W

Control I/0O Connector (CN1) R88A-CNU11C
Encoder Connector (CN2) R88A-CNWO1R
Power Cable Connector (for 750 W max.) R88A-CNGO1A
Brake Cable Connector (for 750 W max.) R88A-CNG01B

I Servo Relay Units (for CN1)

Specifications Model
Servo Relay Unit For CS1W-NC113/-NC133 XW2B-20J6-1B
For CJIW-NC113/-NC133
For C200HW-NC113

For CS1W-NC213/-NC413/-NC233/-NC433 XW2B-40J6-2B
For CJ1W-NC213/-NC413/-NC233/-NC433
For C200HW-NC213/-NC413

For CJ2M-CPU31/-CPU32/-CPU33/-CPU34/-CPU35 XW2B-20J6-8A
For CJ2M-CPU11/-CPU12/-CPU13/-CPU14/-CPU15 XW2B-40J6-9A
For FQM1-MMP22 XW2B-80J7-12A
For CQM1-CPU43-V1 XW2B-20J6-3B
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2 Models and External Dimensions

I Servo Relay Unit Cables (Servo Drive)

Specifications

Model

Servo Drive Cable | For NC Unit (XW2B-0J6-0B) 1m | XW2Z-1003-B25

For CQM1 (XW2B-20J6-3B) 2m | XW2Z-200J-B25

For CJ2M-CPU31/-CPU32/-CPU33/-CPU34/-CPU35 1m | XW2Z-100J-B31

For CJ2M-CPU11/-CPU12/-CPU13/-CPU14/-CPU15 2m | XW2Z-200J-B31

(XW2B-20J6-8A/XW2B-40J6-9A)
For FQM1-MMP22 1m | XW2Z-100J-B26
(XW2B-80J7-12A) 2m | XW2Z-200J-B26
I Servo Relay Unit Cables (Position Control Unit)

Specifications Model
Position Control | For CS1W-NC113, C200HW-NC113 0.5m | XW2Z-050J-A6
Unit Cable (XW2B-20J6-1B) 1m | XW2Z-100J-A6
For CS1IW-NC213/-NC413, C200HW-NC213/-NC413 0.5m | XW2Z-050J-A7
(XW2B-20J6-2B) 1m | XW2z-100J-A7

For CS1IW-NC133 (XW2B-20J6-1B) 0.5m | XW2Z-050J-A10

1m | XW2Z-100J-A10

For CS1W-NC233/-NC433 (XW2B-20J6-2B) 0.5m | XW2Z-050J-A11

1m | XW2Z-100J-A11

For CJ1W-NC113 (XW2B-20J6-1B) 0.5 m | XW2Z-050J-A14

1m | XW2Z-100J-A14

For CJ1W-NC213/-NC413 (XW2B-20J6-2B) 0.5 m | XW2Z-050J-A15

1m | XW2Z-100J-A15

For CJ1W-NC133 (XW2B-20J6-1B) 0.5 m | XW2Z-050J-A18

1m | XW2Z-100J-A18

For CJ1W-NC233/-NC433 (XW2B-20J6-2B) 0.5 m | XW2Z-050J-A19

1m | XW2Z-100J-A19

For CJ2M-CPU31/-CPU32/-CPU33/-CPU34/-CPU35 0.5m | XW2Z-050J-A33

For CJ2M-CPU11/-CPU12/-CPU13/-CPU14/-CPU15 1m | XW2Z-100J-A33

(XW2B-20J6-8A/XW2B-40J6-9A)

For FQM1-MMP22 General-Purpose 1/0 0.5m | XW2Z-050J-A28

(XW2B-80J7-12A) 1m | XW2z-100J-A28

2m | XW2Z-200J-A28

Special I/0 0.5 m | XW2Z-050J-A30

1m | XW2Z-100J-A30

2 m | XW2Z-200J-A30
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2 Models and External Dimensions

I Control Cables

Specifications

Model

Specified cables for Position Control Unit (for line driver output 1 axis) 1m | XW2Z-100J-G9
CJ1W-NC234/-NC434 5m | XW2Z-500J-G9
10 m | XW2Z-10MJ-G9
Specified cables for Position Control Unit (for open collector output 1 axis) 1m | XW2Z-100J-G13
CJ1W-NC214/-NC414 3m | XW2Z-300J-G13
Specified cables for Position Control Unit (for line driver output 2 axes) 1m | XW2Z-100J-G1
CJ1W-NC234/-NC434 5m | XW2Z-500J-G1
10 m | XW2Z-10MJ-G1
Specified cables for Position Control Unit (for open collector output 2 axes) 1m | XW2Z-100J-G5
CJ1W-NC214/-NC414 3m | XW2Z-300J-G5
General-purpose Control Cables (with connector on one end) 1m | R88A-CPG001S
2m | R88A-CPG002S
Connector Terminal Block Cables 1m | XW2Z-100J-B24
2m | XW2Z-200J-B24
Connector Terminal Block M3 screws XW2B-50G4
M3.5 screws XW2B-50G5
M3 screws XW2D-50G6
I External Regeneration Resistors
Specifications Model

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

R88A-RR08050S

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

R88A-RR080100S

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

R88A-RR22047S

Regeneration process capacity: 70 W, 47 Q (with 150°C thermal sensor)

R88A-RR22047S1

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

R88A-RR50020S
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2 Models and External Dimensions

I Reactors
Specifications Model Reactor type

R88D-KPO1H (For single-phase input) 3G3AX-DL2002 DC reactor N
R88D-KPO0O2H (For single-phase input) 3G3AX-DL2004 ;
R88D-KP04H (For single-phase input) 3G3AX-DL2007 §
R88D-KP0O8H/-KP10H (For single-phase input) 3G3AX-DL2015 o
R88D-KP15H (For single-phase input) 3G3AX-DL2022 %
R88D-KP01H/-KPO2H/-KP04H/ 3G3AX-AL2025 AC reactor
-KPO8H/-KP10H/-KP15H (For 3-phase input)
R88D-KP20H/-KP30H 3G3AX-AL2055 2
R88D-KP50H 3G3AX-AL2110

I Mounting Brackets (L-brackets for Rack Mounting)

Specifications Model
R88D-KP0O1H/-KPO2H R88A-TKO1K
R88D-KP04H R88A-TK0O2K
R88D-KP0O8H R88A-TKO3K
R88D-KP10H/-KP15H R88A-TK04K

sa|gel [apo 291AaQ [elayduad pue ajqed §-g-2
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2 Models and External Dimensions

2-4 External and Mounting Dimensions

2-4-1 Servo Drive Dimensions

I Single-phase/3-phase 200 VAC: R88D-KP01H/-KP02H (100 to 200 W)

® Wall Mounting

External Dimensions Mounting dimensions
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2 Models and External Dimensions

N
A
m
® Front Mounting (Using Front Mounting Brackets) 5
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* Rectangular hole dimensions are reference values.
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2 Models and External Dimensions

I Single-phase/3-phase 200 VAC: R88D-KP04H (400 W)

® Wall Mounting

External Dimensions Mounting dimensions
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® Front Mounting (Using Front Mounting Brackets)
External Dimensions Mounting dimensions
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2 Models and External Dimensions

I Single-phase/3-phase 200 VAC: R88D-KP08H (750 W)

® Wall Mounting

suolsuawig Bununow pue [eulalxy -z

External Dimensions Mounting dimensions
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® Front Mounting (Using Front Mounting Brackets)
External Dimensions Mounting dimensions
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* Rectangular hole dimensions are reference values.
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2 Models and External Dimensions

I Single-phase/3-phase 200 VAC: R88D-KP10H/-KP15H (900 W to 1.5 kW)

® Wall Mounting

Mounting dimensions

External Dimensions
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® Front Mounting (Using Front Mounting Brackets)
External Dimensions Mounting dimensions
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* Rectangular hole dimensions are reference values.
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2 Models and External Dimensions

| 3-phase 200 VAC: R88D-KP20H (2 kw)

® Wall Mounting

External Dimensions
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2 Models and External Dimensions

® Front Mounting (Using Front Mounting Brackets)

External Dimensions

193.5

425 95.2 30.7_

—

168
188
198

‘ 7
lj r
R26_— 2>~_R26 2.5
©5.2

17.5

Mounting dimensions

25, 6-M4
o o &
—
© Rectangular ©
- hole ®
6 ®
19 5l=-wla—20
- (88)*

* Rectangular hole dimensions are reference values.
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2 Models and External Dimensions

] 3-phase 200 VAC: R88D-KP30H/-KPS0H (3 to 5 kW)

® Wall Mounting

External Dimensions

suolsuawig Bununow pue [eulalxy -z

130 _ _ 70 _ 212 -
15 100 .
65 5.2
% 5.2 5.2 R2.6 |3
Skl Ve ¥ e
] Z * I
- p
N
&
AN
wn
@
N § 59 9
=
@
g
3
(0]
>
o
o
@
®®
Z,f R : Yy
Ro.6 1 oll52 52,/ ros
65 5.2
15|, 100
Mounting dimensions
50 ﬁ
R Iy
] r j
N <
N N
bl
& @ = L
15 100
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2 Models and External Dimensions

® Front Mounting (Using Front Mounting Brackets)

External Dimensions

130 _ 70 212
15 100
65 5.2 40.7
R2.6 5.2 5.2 R2.6 25
B e o |
N 7 *
] —
o| O O
N < Te]
AN N[ N
®
ql R f
Rz.e/iH.i-z 52,/ 2\ R26
65 5.2
15 100
Mounting dimensions
6-M4

—
= g
< Rectangular hole
o
I 52
16 100
(132)*

* Rectangular hole dimensions are reference values.
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2 Models and External Dimensions

2-4-2 Servomotor Dimensions

I 3,000-r/min Servomotors (200 V)

® 50 W/100 W (without Brake)
R88M-KE05030H (-S2)/-KE10030H (-S2)

suolsuawig Bununow pue [eulalxy -z

Encoder connector
Motor connector

N

LL - 25
24 [ LM (Shaft end specifications with key and tap)

o2
N
e

[=3
>

4

25

1
3h9
12,5
E ) (Key groove P9)
- #\ M3 (depth 6
N
©

3 200
T ;ca
T
@8h6
R
LK‘L N
=

3 R3

[ ——2
N

2

©30h7
K

%
L 15min. %

= 4
2-94.3

suoisuswiq 1010WOoAIBS Z-7-¢

Dimensions [mm]
Model
LL LM LN
R88M-KE050300 72 48 26.5
R88M-KE100300 92 68 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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not
change.

® 50 W/100 W (with Brake)

R88M-KE05030H-B (S2)/-KE10030H-B (S2)

Encoder connector
Brake connector
Motor connector

25

24 [ LM O 40 (Shaft end specifications with key and tap)
8 = (%) 25 1
7 a o) 14 3n9
Rs R ‘H_"éin5 o (Key groove P9)
— 8,3 © SdMEE M3 (depth 6
— /=g g /S = g
— - S N \
_ - |
L LN _ i — N\ %
! [15mn_ o f%
N L) 2-04.3
Dimensions [mm]
Model
LL LM LN
R88M-KE050300-BO 102 78 26.5
R88M-KE100300-BO 122 98 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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not
change.
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2 Models and External Dimensions

® 200 W/400 W (without Brake)
R88M-KE200300 (-S2)/-KE400300 (-S2)

Encoder connector

Motor connector

30

22.5 LM

6.5

200

4945

s
| =l
:%\_L
\

(Shaft end specifications with key and tap)

30,20 (200W) ==

200 W

85 4

0
25 (400 W) = 4h9 (200 W
‘\ 18 (200 W) S 5h9 2400 W;
8[ A EM (A (Key groove P9)
T P44 M4 depth 8 (200 W)
> X M5 depth 10 (400 W)
T N2 a

=

= I

(M —

Dimensions [mm]

Model

LL LM S
R88M-KE200300 79.5 57 11
R88M-KE400300 99 76.5 14

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.

Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not

change.

® 200 W/400 W (with Brake)
R88M-KE200300-B (S2)/-KE400300-B (S2)

Encoder connector

Brake connector
Motor connector

30

22.5 LM

200

6.5

060 (Shaft end specifications with key and tap)

4-¢4.5

T T

ISS
)

w
N
ey

30 30, 20 (200 W) .
r#j 25 E400 w§ =z 419 EZOO W;
{5 oWy~ S8, 5h9 (400 W
22.5 (400 W AN
Ja =3I || (Key groove P9)
J;f 9L 4 M4 depth 8 (200 W)
2 =T \M5 depth 10 (400 W

[[]

©50n7
e w

Dimensions [mm]

Model
LL LM S
R88M-KE200300-BO 116 93.5 11
R88M-KE400300-B 135.5 113 14

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.

Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not

change.
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2 Models and External Dimensions

® 750 W (without Brake)
R88M-KE75030H (-S2)

Encoder connector
Motor connector

- 112.2 | 35 i H
: (Shaft end specifications
28 7 LI80 with key and tap)

25
=T 7 406 1 22 6ho
CTZF (1 - o (Key groove P9)
1 5

200

}% 1- M5 depth 10
. H ©)
y _ 3
K w

19h6
©70h7

a 1.5 min.
L

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not
change.

® 750 W (with Brake)
R88M-KE75030H-B (S2)
Encoder connector

Brake connector
Motor connector

— 1492 - 35 (Shaft end specifications
255 1237 0180 with key and tap)

o 8.3 35
I /) (30) 25
405 22 6h9
) a —400 [ - © (Key groove P9)
-

% T MS depth 10
H w0

200

@70h7

I

Il

I

I

I

|
©19h6

a 1.5 min.

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not
change.
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2 Models and External Dimensions

® 1 kW/1.5 kW/2 kW (without Brake)
R88M-KE1K030H (-S2)/-KE1K530H (-S2)/-KE2K030H (-S2)

® 1 kW/1.5 kW/2 kW (with Brake)
R88M-KE1K030H-B (S2)/-KE1K530H-B (S2)/-KE2K030H-B (S2)

Motor and brake

connector LLLM 55
Encoder KB2 0100 (Shaft end specifications with key and tap)
connector oy = KB 55
45
10, .3 y
= :Q j\ E% /M 42 _| M3, through 6ho
e th = 58 AP T e f
3 u S \//® %W ¥ 5 g H ©
L = E — [SA .’E Y T
== 2 s S I -/ ¥
o 9775 M5 depth 12
R
Model Dimensions [mm]
ode
LL LM KB1 KB2
R88M-KE1K0300O 142 97 66 122
R88M-KE1K5300 160.5 1155 84.5 140.5
R88M-KE2K0300 179.5 134.5 103.5 159.5
R88M-KE1K0300O-BO 169 124 66 149
R88M-KE1K5300-BO 187.5 1425 84.5 167.5
R88M-KE2K0300O-BO 206.5 161.5 103.5 186.5

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not

change.

® 3 kW (without Brake)
R88M-KE3K030H (-S2)

® 3 kW (with Brake)
R88M-KE3K030H-B (S2)

Motor and brake LL 55
connector LM
KB2 (Shaft end specifications with key and tap)
Encoder 112 Li120
connector s 55
45
J\ el Eﬁ 4-09 41, M3, through
™ N - , throug
- © /—@ ’\61 © 8h9
2 S PR LS =48 ] = |y
Q '.E 4 [S); IE —T
H— = — 1 |2 ﬁj\z*
et te < ap Az ° M5 depth 12
: E ,
Dimensions [mm]
Model
LL LM KB2
R88M-KE3K0300 191 146 171
R88M-KE3K0300-BO 216 171 196

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not

change.
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2 Models and External Dimensions

® 4 kW/5 kW (without Brake)
R88M-KE4K030H (-S2)/-KE5K030H (-S2)

® 4 kKW/5 kW (with Brake)
R88M-KE4K030H-B (S2)/-KE5K030H-B (S2)

Motor and brake LL 65

suolsuawig Bununow pue [eulalxy -z

connector m (Shaft end specifications
KB2 with key and tap)
Encoder KB1 . 0130
S 65
connector
= 12, 1,6 55
® Ma 4-09 51 M3, through 8h9
- = | © @ AAD Ne - 2
3 o= . 22 llea g T8N
S\ = sy =
i S - S )
% S - <0165 S| T\ M8 depth 20
i & ~e%

N

&

N

wn

[¢]

- - S

Dimensions [mm] g

Model =1

LL LM KB1 KB2 S)

R88M-KE4K0300O 209 164 127 189 g

R88M-KE5K0300 244 199 162 224 %_

R88M-KE4K0300-BO 237 192 127 217 (%
R88M-KE5K0300-BO 272 227 162 252

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not
change.
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2 Models and External Dimensions

I 2,000-r/min Servomotors (200 V)

® 1 kW/1.5 kW/2 kW/3 kW (without Brake)
R88M-KE1K020H (-S2)/-KE1K520H (-S2)/-KE2K020H (-S2)/-KE3K020H (-S2)

® 1 kW/1.5 kW/2 kW/3 kW (with Brake)
R88M-KE1K020H-B (S2)/-KE1K520H-B (S2)/-KE2K020H-B (S2)/-KE3K020H-B (S2)

Motor and brake
connector (Shaft end specifications with key and tap)
—_— LL LR

Encoder LM 0130
connector KB2

\‘ KB1 :
41 (1.0 to 2.0 kW)

12 6 (1. .

51 (3.0 kW)

\ 4-99 M3, through
I & 8h9

«©
/] P40 ; @ ~

076 M5 depth 12 (1.0 to 2.0 kW)
% & o) \ M8 depth 20 (3.0 kW)

LR

o

116 (1.0 to 2.0 kW)
118 (3.0 kW)

[ |eSh6
21107

I
2110n7

)

3.0 kW

18 (1.0 to 2.0 KW)

20 (

Dimensions [mm]
Model

LL LR LM S KB1 KB2
R88M-KE1K0200 139 55 94 22 60 119
R88M-KE1K5200 156.5 55 111.5 22 77.5 136.5
R88M-KE2K0200 174 55 129 22 95 154
R88M-KE3K0200 209 65 164 24 127 189
R88M-KE1K0200O-BO 167 55 122 22 60 147
R88M-KE1K5200-BO 184.5 55 139.5 22 77.5 164.5
R88M-KE2K0200-BO 202 55 157 22 95 182
R88M-KE3K0200-BO 237 65 192 24 127 217

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not
change.
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2 Models and External Dimensions

® 4 kW/5 kW (without Brake)
R88M-KE4K020H (-S2)/-KE5K020H (-S2)

® 4 kKW/5 kW (with Brake)
R88M-KE4K020H-B (S2)/-KE5K020H-B (S2)

Motor and brake

suolsuawig Bununow pue [eulalxy -z

connector L 70

LM (Shaft end specifications
Encoder \ KB2 0176 with key and tap)
connector N KB o

H
al&
N

18 3.2 ’E
4-913.5
e M3, through

o
b | QA A @w _ 10h9

[ee)

035h6

|
035h6

< n

wlimm = = £

< —7 |3 sty >

= = M12 depth 25 @

~& e :

q - ® o ) 0 !

=)

Dimensions [mm] 3

Model Z

LL LM KB1 KB2 o

>

R88M-KE4K02000 178 133 96 158 @
R88M-KE5K0200 197 152 115 177
R88M-KE4K0200-BO 207 162 96 187
R88M-KE5K0200-B 226 181 115 206

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not
change.
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2 Models and External Dimensions

I 1,000-r/min Servomotors (200 V)

® 900 W (without Brake)
R88M-KE90010H (-S2)

® 900 W (with Brake)
R88M-KE90010H-B (S2)

Motor and brake

connector
— LL 70
Encoder KBL2M 0130 (Shaft end specifications with key and tap)
connector
N =115 70
Fj\m 6 45
4-9 41 M3, through
§ o\ §
%l Sty T =Sy Lt
= p— =) -
5 EIE
%@% M5 depth 12
[l b2
Dimensions [mm]
Model
LL LM KB2
R88M-KE900100 156.5 1115 136.5
R88M-KE900100-BO 184.5 139.5 164.5

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not

change.
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2 Models and External Dimensions

® 2 kW/3 kW (without Brake)
R88M-KE2K010H (-S2)/-KE3K010H (-S2)

® 2 kW/3 kW (with Brake)
R88M-KE2K010H-B (S2)/-KE3K010H-B (S2)

Motor and brake

suolsuawig Bununow pue [eulalxy -z

connector
= LL 80
LM (Shaft end specifications
Encoder \ KB2 1 0176 with key and tap)
KB
connector PN 80
18,, |, 3.2 ’EET 55
4-913.5 50 2
o - s ) o M3, through
i N & W 10h9
= % @ ¢/ % © N
3 Br S &
¥ RS o
= S M12 depth 25 g
& o3 S
0 3
u - ° | o5 :
o
Dimensions [mm] 3
Model g
LL LM KB1 KB2 2
R88M-KE2K0100O 164.5 119.5 82.5 144.5 a
R88M-KE3K0100O 210.5 165.5 128.5 190.5
R88M-KE2K0100O-BO 193.5 148.5 82.5 173.5
R88M-KE3K0100-BO 239.5 194.5 128.5 219.5

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.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions do not
change.
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2 Models and External Dimensions

2-4-3 Combinations of Servomotors and Decelerators

® 3,000-r/min Servomotors

Servomotor 1/11
models L (2/9 for flange 11) L LS L

R88M- R88G- R88G- R88G- R88G- R88G-

KE050300 | HPG11B05100BO | HPG11B09050BO | HPG14A21100BO | HPG14A33050BO | HPG14A45050B0
(for both with (Gear ratio 1/9) (for both with
R88M-KE100300) R88M-KE100300)

R88M- R88G- R88G- R88G- R88G- R88G-

KE10030O | HPG11B05100BO | HPG14Al11100BO | HPG14A21100BO | HPG20A33100BO | HPG20A45100B0O

R88M- R88G- R88G- R88G- R88G- R88G-

KE200300O | HPG14A05200B0 | HPG14A11200BO | HPG20A21200BO | HPG20A33200BO | HPG20A45200B0O

R88M- R88G- R88G- R88G- R88G- R88G-

KE400300 | HPG14A05400B0 | HPG20A11400BO | HPG20A21400BO | HPG32A33400BO | HPG32A45400B0O

R88M- R88G- R88G- R88G- R88G- R88G-

KE75030H/T | HPG20A05750B0O | HPG20A11750BO | HPG32A21750BO | HPG32A33750BO | HPG32A45750B0

R88M- R88G- R88G- R88G- R88G- R88G-

KE1K030O | HPG32A052K0BO | HPG32A112K0BO | HPG32A211K5BO | HPG50A332K0BO | HPG50A451K5BO
(for both with (for both with (for both with (for both with (for both with
R88M-KE2K0300) | R88M-KE2K0300) | R88M- R88M-KE2K0300) | R88M-KE1K5300)

KE1K50300)

R88M- R88G- R88G- R88G- R88G- R88G-

KE1K5300 | HPG32A052K0BO | HPG32A112K0oBO | HPG32A211K5B0O | HPG50A332K0BO | HPG50A451K5B0O
(for both with (for both with (for both with
R88M-KE2K0300) | R88M-KE2K0300O) R88M-KE2K0300)

R88M- R88G- R88G- R88G- R88G- -

KE2K0300O | HPG32A052K0BO | HPG32A112K0BO | HPG50A212K0BO | HPG50A332K0BO

R88M- R88G- R88G- R88G- - -

KE3K0300O | HPG32A053K0BO | HPG50A113K0BO | HPG50A213K0BO

R88M- R88G- R88G- - - -

KE4K0300O | HPG32A054K0BO | HPG50A115K0BO

(for both with
R88M-KE5K0300)
R88M- R88G- R88G- - - -
KE5K0300O | HPG50A055K0BO | HPG50A115K0BO
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® 2 000-r/min Servomotors

2 Models and External Dimensions

Servomotor 1/21 1/33
models 2 e (1/20 for flange 65) | (1/25 for flange 65) D
R88M- R88G- R88G- R88G- R88G- R88G-
KE1K020O | HPG32A053K0BO | HPG32A112K0SBO | HPG32A211K0SBO | HPG50A332K0SBO | HPG50A451K0SBO
(for both with (for both with (for both with
R88M-KE3K0300) | R88M-KE2K0200) R88M-KE2K0200)
R88M- R88G- R88G- R88G- R88G- -
KE1K5200 | HPG32A053K0BO | HPG32A112K0SBO | HPG50A213K0BO | HPG50A332K0SBO
(for both with (for both with (for both with (for both with
R88M-KE3K0300) | R88M-KE2K0200) | R88M-KE3K0300) | R88M-KE2K0200)
R88M- R88G- R88G- R88G- R88G- -
KE2K020O | HPG32A053K0BO | HPG32A112K0SBO | HPG50A213K0BO | HPG50A332K0SBO
(for both with (for both with
R88M-KE3K0300) R88M-KE3K0300)
R88M- R88G- R88G- R88G- R88G- -
KE3K020O | HPG32A054K0BO | HPG50A115K0BO | HPG50A213K0SBO | HPG65A253K0SBO
(for both with (for both with
R88M-KE4K0300) | R88M-KE5K0300)
R88M- R88G- R88G- R88G- R88G- -
KE4K020O | HPG50A055K0SBO | HPG50A115K0SBO | HPG65A205K0SBO | HPG65A255K0SBO
(for both with (for both with (for both with (for both with
R88M-KE5K0200) | R88M-KE3K0300O) | R88M-KE3K030O) | R88M-KE5K0200)
R88M- R88G- R88G- R88G- R88G- -
KE5K020O | HPG50A055K0SBO | HPG50A115K0SBO | HPG65A205K0SBO | HPG65A255K0SBO
® 1,000-r/min Servomotors
1/21 1/33
SR S 2 LA (/20 for flange 65) (2/25 for flange 65)
R88M-KE900100 R88G- R88G- R88G- R88G-
HPG32A05900TBO HPG32A11900TBO HPG50A21900TBO HPG50A33900TBO
R88M-KE2K0100O R88G- R88G- R88G- R88G-
HPG32A052K0TBO HPG50A112K0TBO HPG50A212K0TBO HPG65A255K0SBO
(for both with (for both with
R88M-KE5K0200) R88M-KE5K0200)
R88M-KE3K0100O R88G- R88G- R88G- R88G-
HPG50A055K0SBO HPG50A115K0SBO HPG65A205K0SB HPG65A255K0SBO
(for both with (for both with (for both with (for both with
R88M-KE5K0200) R88M-KE5K0200) R88M-KE5K0200) R88M-KE5K0200)

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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2 Models and External Dimensions

2-4-4 Decelerator Dimensions

I Backlash: 3 Arcminutes max.

® For 3,000-r/min Servomotors (50 to 200 W)

Dimensions [mm]

Outline

Model ;
drawing | M [LR|[CL| C2 | D1 |D2|D3| D4 |[D5|E | F1 |F2

50W | 1/5 | R88G-HPG11B05100B0O 395|142 |40 | 040 | 46 | 46|40 |395|29 27| 22|15

1/9 | R88G-HPG11B09050BO 395 |42 |40 | 040 | 46 | 46| 40| 395 (29|27 |22 |15

1/21 | R88G-HPG14A21100B0O 64.0 | 58 | 60 | 0060 | 70 | 46 | 56 | 55.5 [ 40 | 37 | 25 | 21

1/33 | R88G-HPG14A33050B 64.0 | 58 | 60 | 0060 | 70 | 46 | 56 | 55.5 [ 40 | 37 | 25 | 21

1/45 | R88G-HPG14A45050B0 64.0 |58 | 60 | 0060 | 70 |46 |56 | 555 |40 |37 | 25|21

100 W | 1/5 | R88G-HPG11B05100B0O 39542 |40 | 40 | 46 |46 |40 | 395 (29|27 |22 |15

1/11 | R88G-HPG14A11100B0 64.0 | 58 | 60 | 060 | 70 | 46 | 56 | 55.5 |40 | 37| 25|21

1/21 | R88G-HPG14A21100B0 64.0 | 58 | 60 | 060 | 70 | 46 | 56 | 55.5 |40 | 37| 25|21

1/33 | R88G-HPG20A33100B0 66.5|80| 90| @55 | 105 |46 | 85| 84 |59 53| 75 |27

1/45 | R88G-HPG20A45100B0 66.5|80| 90| @55 | 105 |46 | 85| 84 |59 (53|75 |27

200 W | 1/5 | R88G-HPG14A05200B0 64.0 | 58 | 60 | 060 | 70 | 70 | 56 | 55.5 |40 | 37| 25 | 21

1/11 | R88G-HPG14A11200B0 64.0 | 58 | 60 | 060 | 70 | 70 | 56 | 55.5 |40 | 37| 25 | 21

1/21 | R88G-HPG20A21200B0O 71.0 80|90 | 89 | 105 |70 |85 | 84 |59 53|75 |27

1/33 | R88G-HPG20A33200B0O 71.0 80|90 | 89 | 105 |70 |85 | 84 |59 53|75 |27

ST T I Y e i Y ) Y e e e e N A

1/45 | R88G-HPG20A45200B0 71080 |90 | 289 | 105 |70 |85 | 84 |59 |53 | 75|27

Note 1 The standard shaft type is a straight shaft.
2 A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box). (Example:
R88G-HPG11A05100BJ)
3 The diameter of the motor shaft insertion hole is the same as the shaft diameter of the corresponding Servomotor.
4 For Servomotors with a key, remove the key before use.

® Outline drawing 1
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2 Models and External Dimensions
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Dimensions [mm]
. Key Tap Model
G|S|T|z21 Z2 ATL
OK| b | h |t1 | M L

5 20 | 34 M4 x 9 M3 | 15| 3 3 |118| M3 6 | R88G-HPG11B05100B0O 1/5 50 W
5 20 | 34 M4 x 9 M3 | 15| 3 3 |118| M3 6 | R88G-HPG11B09050B0O 1/9 2
8 16|28 55| M4x10 M3 | 25| 5 5 3 M4 8 | R88G-HPG14A21100B0O | 1/21
8 16|28 55| M4x10 M3 | 25| 5 5 3 M4 8 | R88G-HPG14A33050B0 | 1/33 '4'\:
8 |16 |28 55| M4x10 | M3 | 25| 5 5 3 | M4 | 8 |R88G-HPG14A45050B0O | 1/45 &
5181|2034 M4x9 M3 | 15| 3 3 /18| M3 | 6 |R88G-HPG11B05100BO 1/5 |100 W E
8 16|28 (55| M4x10 M3 | 25| 5 5 3 M4 8 | R88G-HPG14A11100B0O | 1/11 %
8 16|28 55| M4x10 M3 | 25| 5 5 3 M4 8 | R88G-HPG14A21100B0O | 1/21 %
10|25|42| 9 M4 x 10 M4 | 36 | 8 7 4 M6 | 12 | R88G-HPG20A33100B0O | 1/33 _:9;'
1025|142 | 9 M4 x 10 M4 | 36 | 8 7 4 M6 | 12 | R88G-HPG20A45100B0O | 1/45 %_
8 |16 |28 | 55| M4x10 M4 | 25 | 5 5 3 M4 8 | R88G-HPG14A05200B0O 1/5 | 200 W %

16 | 28 | 55| M4x10 M4 | 25 | 5 5 3 M4 8 | R88G-HPG14A11200B0O | 1/11
10(25(42| 9 | M4x10 | M4 | 36 | 8 7 4 | M6 | 12 | R88G-HPG20A21200B0 | 1/21
10|125|42| 9 M4 x 10 M4 | 36 | 8 7 4 M6 | 12 | R88G-HPG20A33200B0O | 1/33
10|125|42| 9 M4 x 10 M4 | 36 | 8 7 4 M6 | 12 | R88G-HPG20A45200B0O | 1/45

*1 Indicates set bolt.

@ Outline drawing 2
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2 Models and External Dimensions

® For 3,000-r/min Servomotors (400 to 750 W)

Dimensions [mm]

Outline

Model .
drawing | LM [LR|Cl1| C2 |D1|D2|D3| D4 |D5| E | F1 | F2

400 W | 1/5 | R88G-HPG14A05400B0 64 | 58 | 60 | J60 | 70 | 70 | 56 | 555 | 40 | 37 | 25 | 21

1/11 | R88G-HPG20A11400B0 71180 |9 | 289 |105| 70 | 85 | 84 | 59 | 53 | 7.5 | 27

1/21 | R88G-HPG20A21400B0O 71180 | 9 | 289 |105| 70 | 85 | 84 | 59 | 53 | 7.5 | 27

1/33 | R88G-HPG32A33400B0 104 | 133 | 120 | 2122 | 135| 70 | 115| 114 | 84 | 98 | 125 | 35

1/45 | R88G-HPG32A45400B0 104 | 133 | 120 | 2122 | 135| 70 | 115| 114 | 84 | 98 | 125 | 35

750 W | 1/5 | R88G-HPG20A05750B0O 78 | 80 | 90 | 80 | 105| 90 | 85 | 84 | 59 | 53 | 7.5 | 27

1/11 | R88G-HPG20A11750B0O 78 | 80 | 90 | 80 | 105| 90 | 85 | 84 | 59 | 53 | 7.5 | 27

1/21 | R88G-HPG32A21750B0O 104 | 133 | 120 | 2122 | 135| 90 | 115| 114 | 84 | 98 | 125 35

1/33 | R88G-HPG32A33750B0 104 | 133 | 120 | 2122 | 135| 90 | 115| 114 | 84 | 98 | 125 35

NININRFRPRFRPNDNNN P

1/45 | R88G-HPG32A45750B0 104 | 133 | 120 | 2122 | 135| 90 | 115| 114 | 84 | 98 | 125 35

Note 1 The standard shaft type is a straight shaft.

2 A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box). (Example:
R88G-HPG14A05400BJ)

3 The diameter of the motor shaft insertion hole is the same as the shaft diameter of the corresponding Servomotor.
4 For Servomotors with a key, remove the key before use.

® Outline drawing 1
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*1 The tolerance is “h8” for R88G-HPG500 or R88G-HPG65L0.
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2 Models and External Dimensions

[\S]
A
m
X
@
S
o
Dimensions [mm] é’
cls|tla 22 AT Key Tap Model =
QK| b | h |[t1 | ™ L 5
8 16|28 55| M4x10 M4 |1 25| 5 5 3 M4 8 | R88G-HPG14A05400B0O 1/5 |400W g
1025|142 | 9 M4 x 10 M4 | 36| 8 7 4 M6 12 | R88G-HPG20A11400B0O 1/11 §D,'
10|125|42| 9 M4 x 10 M4 | 36| 8 7 4 M6 12 | R88G-HPG20A21400B0O 1/21 %
13140|82| 11| M4x10 M4 |70 |12 | 8 5 | M10 | 20 | R88G-HPG32A33400B0O 1/33 g'
13140|82| 11| M4x10 M4 |70 |12 | 8 5 | M10 | 20 | R88G-HPG32A45400B0O 1/45 ?
1025|142 | 9 M5 x 12 M4 | 36| 8 7 4 M6 12 | R88G-HPG20A05750BO 1/5 |[750 W
1025|142 | 9 M5 x 12 M4 | 36| 8 7 4 M6 12 | R88G-HPG20A11750B0O 1/11 2
13140|82| 11| M5x12 M6 | 70 |12 | 8 5 | M10 | 20 | R88G-HPG32A21750B0O 1/21
13140|82| 11| M5x12 M6 | 70 |12 | 8 5 | M10 | 20 | R88G-HPG32A33750B0O 1/33 'J\:
13140|82| 11| M5x12 M6 | 70 |12 | 8 5 | M10 | 20 | R88G-HPG32A45750B0O 1/45 A
*1 Indicates set bolt. o)
® Outline drawing 2 g
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*2 The tolerance is “h8” for R88G-HPG500 or R88G-HPG650.
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2 Models and External Dimensions

® For 3,000-r/min Servomotors (1 to 5 kW)

Dimensions [mm]

Outline

Model ;
drawing | LM | LR | C1| €2 D1 (D2 | D3| D4 |D5| E | F1 | F2

1kW | 1/5 | R88G-HPG32A052K0BO 110 | 133 | 120 | 2135 | 135 | 115|115| 114 | 84 | 98 | 125 | 35

1/11 | R88G-HPG32A112K0BO 110|133 | 120 | 2135 | 135 | 115|115 | 114 | 84 | 98 | 125 35

1/21 | R88G-HPG32A211K5B0O 110 | 133 | 120 | 9135 | 135 | 115|115 | 114 | 84 | 98 | 125 35

1/33 | R88G-HPG50A332K0BO 123 | 156 | 170 | 2170 | 190 | 115|165 | 163 | 122 | 103 | 12 | 53

1/45 | R88G-HPG50A451K5B0O 123 | 156 | 170 | 2170 | 190 | 115|165 | 163 | 122 | 103 | 12 | 53

15 1/5 | R88G-HPG32A052K0BO 110|133 | 120 | 2135 | 135 | 115|115 | 114 | 84 | 98 | 125 35

kW '1/11 [ R88G-HPG32A112K0BO 110 | 133 | 120 | 2135 | 135 | 115|115 | 114 | 84 | 98 | 125 35

1/21 | R88G-HPG32A211K5B0O 110 | 133 | 120 | 2135 | 135 | 115|115| 114 | 84 | 98 | 125| 35

1/33 | R88G-HPG50A332K0BO 123 | 156 | 170 | @170 | 190 | 115|165 | 163 [ 122|103 | 12 | 53

1/45 | R88G-HPG50A451K5B0 123|156 | 170 | 2170 | 190 | 115|165 | 163 | 122 | 103 | 12 | 53

2kw | 1/5 | R88G-HPG32A052K0BO 110 | 133 | 120 | 9135 | 135 | 115|115 | 114 | 84 | 98 | 125 35

1/11 | R88G-HPG32A112K0BO 110 | 133 | 120 | 2135 | 135 | 115|115| 114 | 84 | 98 | 125| 35

1/21 | R88G-HPG50A212K0BO 123 | 156 | 170 | 2170 | 190 | 115|165 | 163 | 122 | 103 | 12 | 53

1/33 | R88G-HPG50A332K0BO 123|156 | 170 | 2170 | 190 | 115|165 | 163 | 122 | 103 | 12 | 53

3kw | 1/5 | R88G-HPG32A053K0BO 107 | 133 | 120 | (0130 | 135 | 145 | 115| 114 | 84 | 98 | 125 | 35

1/11 | R88G-HPG50A113K0BO 123 | 156 | 170 | 2170 | 190 | 145|165 | 163 | 122 | 103 | 12 | 53

1/21 | R88G-HPG50A213K0BO 123 | 156 | 170 | 2170 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53

4 kW | 1/5 | R88G-HPG32A054K0B0O 129 | 133|120 | 0130 | 135 | 145 | 115| 114 | 84 | 98 | 125 | 35

1/11 | R88G-HPG50A115K0BO 149 | 156 | 170 | 0130 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53

5kw | 1/5 | R88G-HPG50A055K0BO 149 | 156 | 170 | 0130 | 190 | 145|165 | 163 | 122 | 103 | 12 | 53

RPIRIRIERINIDNIERINININININININININININDNINN

1/11 | R88G-HPG50A115K0BO 149 | 156 | 170 | 00130 | 190 | 145|165 | 163 | 122 | 103 | 12 | 53

Note 1 The standard shaft type is a straight shaft.
2 A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box). (Example:
R88G-HPG32A052K0BJ)
3 The diameter of the motor shaft insertion hole is the same as the shaft diameter of the corresponding Servomotor.
4 For Servomotors with a key, remove the key before use.

® Outline drawing 1
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Key tap dimensions

*1 The tolerance is “h8” for R88G-HPG500 or R88G-HPG65L.
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2 Models and External Dimensions

Dimensions [mm]

Key Tap Model

G|S|T|21 z2 "1
AT t1 | M L

QK| b

1340|8211 | M8x10 M6 | 70 | 12 5 | M1I0 | 20 | R88G-HPG32A052K0BO 1/5 1kw

13140|82|11| M8x10 M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A112KOBO | 1/11

13140|82|11| M8x10 M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A211K5BO | 1/21

16 |50 | 82 | 14 | M8x10 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A332K0BO | 1/33

suolsuawig Bununow pue [eulalxy -z

16 |50 |82 |14 | M8x10 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A451K5B0O | 1/45

13140|82|11| M8x10 M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A052K0BO 1/5 | 1.5kwW

13140|82|11| M8x10 M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A112KOBO | 1/11 2
1340|8211 | M8x10 M6 | 70 | 12 M10 | 20 | R88G-HPG32A211K5BO | 1/21

16 |50 | 82|14 | M8x10 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A332K0BO | 1/33 o
16 | 50| 82|14 | M8x10 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A451K5B0O | 1/45 j::
13140|82|11| M8x10 M6 | 70 | 12 M10 | 20 | R88G-HPG32A052K0BO 1/5 2 kw 9
1340|8211 | M8x10 M6 | 70 | 12 M10 | 20 | R88G-HPG32Al112KOBO | 1/11 8
16 | 50| 82|14 | M8x10 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A212KOBO | 1/21 %
16 | 50| 82|14 | M8x10 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A332K0BO | 1/33 %
1340|8211 | M8x18 M6 | 70 | 12 5 | M1I0 | 20 | R88G-HPG32A053K0BO 1/5 3 kw 3
16 |50 |82 |14 | M8x16 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A113K0BO | 1/11 g.
16 | 50| 82|14 | M8x16 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A213K0oBO | 1/21 ?

1314082 |11| M8x25 M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A054K0B0O 1/5 4 kW

16 |50 | 82 | 14 | M8x25 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A115K0BO | 1/11

16 |50 | 82 | 14 | M8x25 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A055K0BO 1/5 5 kw

O O|O| V| O(O| | O©|O|V|XO|O©|WO|O|O|O|©O|O|©O||O|=
ol

55| M10 | 20 | R88G-HPG50A115K0BO | 1/11

16 | 50| 82|14 | M8x25 M6 | 70 | 14

*1 Indicates set bolt.

® Outline drawing 2
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2 Models and External Dimensions

® For 2,000-r/min Servomotors (1 kW)

Dimensions [mm]

Outline

Model .
drawing | LM [ LR |C1| C2 |D1|D2|D3|D4|D5| E | F1 | F2

1kw | 1/5 | R88G-HPG32A053K0BO 107 | 133 | 120 | 0130 | 135|145 | 115|114 | 84 | 98 | 125 | 35

1/11 | R88G-HPG32A112K0SBO 107 | 133 | 120 | 0130 | 135|145 | 115|114 | 84 | 98 | 125| 35

1/21 | R88G-HPG32A211K0SBO 107 | 133 | 120 | 00130 | 135 | 145 | 115 | 114 | 84 | 98 | 125| 35

1/33 | R88G-HPG50A332K0SBO 123 | 156 | 170 | 170 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53

NN R R

1/45 | R88G-HPG50A451K0SBO 123 | 156 | 170 | 170 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53

Note 1 The standard shaft type is a straight shaft.

2 A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box). (Example:
R88G-HPG32A053K0BJ)

3 The diameter of the motor shaft insertion hole is the same as the shaft diameter of the corresponding Servomotor.
4 For Servomotors with a key, remove the key before use.

® Outline drawing 1
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2 Models and External Dimensions

N
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Dimensions [mm] é’
cls!|tla = l Key Tap Model =
AT QK| b | h [t1 ]| M L 5

1340|8211 | M8x18 M6 |70 | 12 | 8 M10 | 20 | R88G-HPG32A053K0BO 15 | 1kW g
13140|82| 11| M8x18 M6 | 70 |12 | 8 M10 | 20 | R88G-HPG32A112K0SBO 1/11 §D,'
1314082 |11| M8x18 | M6 |70 |12 | 8 | 5 | M10 | 20 | R88G-HPG32A211K0SBO 1/21 e
%]

16 |50 | 82 | 14 | M8x 16 M6 | 70 | 14 | 9 | 55| M10 | 20 | R88G-HPG50A332K0SBO 1/33 g'
16 |50 |82 |14 | M8x16 M6 | 70 | 14 | 9 | 55| M10 | 20 | R88G-HPG50A451K0SBO 1/45 @

N

*1 Indicates set bolt.

® Outline drawing 2
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2 Models and External Dimensions

® For 2,000-r/min Servomotors (1.5 to 5 kW)

Dimensions [mm]

Outline

Model .
drawing | LM | LR |C1| C2 |D1|D2|D3|D4|D5| E | F1 | F2

15 | 1/5 | R88G-HPG32A053K0BO 107 | 133 | 120 | (0130 | 135 | 145|115 | 114 | 84 | 98 | 125 35

kW' ['1/11 | R88G-HPG32A112K0SBO 107 | 133 | 120 | (130 | 135 | 145|115 | 114 | 84 | 98 | 125 35

1/21 | R88G-HPG50A213K0BO 123 | 156 | 170 | 2170 | 190 | 145| 165 | 163 | 122 | 103 | 12 | 53

1/33 | R88G-HPG50A332K0SBO 123|156 | 170 | @170 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53

2kw | 1/5 | R88G-HPG32A053K0BO 107 | 133 | 120 | (0130 | 135 | 145|115 | 114 | 84 | 98 | 125 35

1/11 | R88G-HPG32A112K0SBO 107 | 133 | 120 | (130 | 135 | 145|115 | 114 | 84 | 98 | 125 35

1/21 | R88G-HPG50A213K0BO 123 | 156 | 170 | 2170 | 190 | 145| 165 | 163 | 122 | 103 | 12 | 53

1/33 | R88G-HPG50A332K0SBO 123|156 | 170 | @170 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53

3kw | 1/5 | R88G-HPG32A054K0BO 129 | 133 | 120 | [J130 | 135 | 145|115 | 114 | 84 | 98 | 125 35

1/11 | R88G-HPG50A115K0BO 149 | 156 | 170 | 1130 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53

1/21 | R88G-HPG50A213K0SBO 149 | 156 | 170 | [J130 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53

1/25 | R88G-HPG65A253K0SBO 231|222 | 230 | 0130 | 260 | 145 | 220 | 214 | 168 | 165 | 12 | 57

4 kW | 1/5 | R88G-HPG50A055K0SBO 149 | 156 | 170 | 1180 | 190 | 200 | 165 | 163 | 122 | 103 | 12 | 53

1/11 | R88G-HPG50A115K0SBO 149 | 156 | 170 | 1180 | 190 | 200 | 165 | 163 | 122 | 103 | 12 | 53

1/20 | R88G-HPG65A205K0SBO 231|222 | 230 | 0180 | 260 | 200 | 220 | 214 | 168 | 165 | 12 | 57

1/25 | R88G-HPG65A255K0SBO 231|222 | 230 | 0180 | 260 | 200 | 220 | 214 | 168 | 165 | 12 | 57

5kwW | 1/5 | R88G-HPG50A055K0SBO 149 | 156 | 170 | 1180 | 190 | 200 | 165 | 163 | 122 | 103 | 12 | 53

1/11 | R88G-HPG50A115K0SBO 149 | 156 | 170 | [J1180 | 190 | 200 | 165 | 163 | 122 | 103 | 12 | 53

1/20 | R88G-HPG65A205K0SBO 231|222 | 230 | 0180 | 260 | 200 | 220 | 214 | 168 | 165 | 12 | 57

RlRrlRrRr|RRRR|IR[RP| RPN N R R[N N R -

1/25 | R88G-HPG65A255K0SBO 231|222 | 230 | 0180 | 260 | 200 | 220 | 214 | 168 | 165 | 12 | 57

Note 1 The standard shaft type is a straight shaft.
2 A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box). (Example:
R88G-HPG32A053K0BJ)
3 The diameter of the motor shaft insertion hole is the same as the shaft diameter of the corresponding Servomotor.
4 For Servomotors with a key, remove the key before use.

® Outline drawing 1
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2 Models and External Dimensions

Dimensions [mm]

Key Tap Model
QK| b t1| M L

G|S| T |21 Z2 AT

13|140| 82 |11 | M8x18 | M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A053K0BO 1/5 | 1.5

13|140| 82 | 11| M8x18 | M6 | 70 | 12 5 | M1I0 | 20 | R88G-HPG32A112K0SBO /11| KW

16 {50 | 82 |14 | M8x16 | M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A213K0BO 1/21

16 (50| 82 |14 | M8x16 | M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A332K0SBO 1/33

suolsuawig Bununow pue [eulalxy -z

13|140| 82 |11 | M8x18 | M6 | 70 | 12 M10 | 20 | R88G-HPG32A053K0BO 1/5 | 2 kw

13|140| 82 | 11| M8x18 | M6 | 70 | 12 5 | M1I0 | 20 | R88G-HPG32A112K0SBO 1/11

N

16 {50 | 82 | 14| M8x16 | M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A213K0BO 1/21

16 (50| 82 |14 | M8x16 | M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A332K0SBO 1/33

13|140| 82 | 11| M8x25 | M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A054K0BO 1/5 | 3kw

16 |50 | 82 | 14| M8x25 | M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A115K0BO 1/11

©O©|O©| 0| ©|OW|0|0|©|wW|o||=
[8)]

16 {50 | 82 |14 | M8x25 | M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A213K0SBO 1/21

2580|130 |18 | M8x25 | M8 | 110 | 22 M16 | 35 | R88G-HPG65A253K0SBO 1/25

[y
SN
©

16 | 50| 82 |14 | M12x25 | M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A055K0SBO 1/5 | 4 kw

©

16 |50 | 82 |14 | M12x25 | M6 | 70 | 14 | 9 | 55| M10 | 20 | R88G-HPG50A115K0SBO 1/11

2580 |130|18| M12x25 | M8 |110| 22 |14 | 9 | M16 | 35 | R88G-HPG65A205K0SBO 1/20

25 (80 |130|18| M12x25 | M8 |110| 22 | 14 | 9 | M16 | 35 | R88G-HPG65A255K0SBO 1/25

suolsuswiq Joyels|adaq v-v-¢

16 |50 | 82 |14 | M12x25 | M6 | 70 | 14 | 9 |55 | M10 | 20 | R88G-HPG50A055K0SBO 1/5 | 5 kw

16 |50 | 82 |14 | M12x25 | M6 | 70 | 14 | 9 | 55| M10 | 20 | R88G-HPG50A115K0SBO 1/11

2580 |130|18| M12x25 | M8 |110| 22 |14 | 9 | M16 | 35 | R88G-HPG65A205K0SBO 1/20

25|80 |130|18| M12x25 | M8 |110| 22 | 14 | 9 | M16 | 35 | R88G-HPG65A255K0SBO 1/25

*1 Indicates set bolt.

@ Outline drawing 2

« E . Set bolt (AT)
! ﬁtj»_:‘“ B
: A ] ol
= I e
2385 \
S| O 9'(0 1T B R 7777[': i n
L e
Y | | ‘@1
vy \ -
- T > F1 % —
4-9Z1 bamnP
F2 |G
- R AR V I

Key tap dimensions

*2 The tolerance is “h8” for R88G-HPG500 or R88G-HPG650.
QK

b

c‘ —
=

—

M depth L
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2 Models and External Dimensions

® For 1,000-r/min Servomotors (900 W to 3 kW)

: Dimensions [mm]
Model Outll_ne

drawing | LM |LR[C1| C2 |D1|D2 |D3|D4|D5| E | F1 |F2
900W | 1/5 | R88G-HPG32A05900TBO 1 129 | 133 | 120 | 0130 | 135 | 145 | 115|114 | 84 | 98 [ 125 35
1/11 | R88G-HPG32A11900TBO 1 129 | 133 | 120 | 130 | 135 | 145 | 115|114 | 84 | 98 [ 125 35
1/21 | R88G-HPG50A21900TBO 1 149 | 156 | 170 | 130 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53
1/33 | R88G-HPG50A33900TBO 1 149 | 156 | 170 | 0130 | 190 | 145 | 165 | 163 | 122 | 103 | 12 | 53
2kw | 1/5 | R88G-HPG32A052K0TBO 1 129 | 133 | 120 | 0180 | 135 | 200 | 115 | 114 | 84 | 98 125 35
1/11 | R88G-HPG50A112K0TBO 1 149 | 156 | 170 | 1180 | 190 | 200 | 165 | 163 | 122 | 103 | 12 | 53
1/21 | R88G-HPG50A212K0TBO 1 231 | 222 | 230 | 0180 | 260 | 200 | 220 | 214 | 168 | 165 | 12 | 53
1/25 | R88G-HPG65A255K0SBO 1 231 | 222 | 230 | OJ180 | 260 | 200 | 220 | 214 | 168 | 165 | 12 | 57
3kw | 1/5 | R88G-HPG50A055K0SBO 1 149 | 156 | 170 | 1180 | 190 | 200 | 165 | 163 | 122 | 103 | 12 | 53
1/11 | R88G-HPG50A115K0SBO 1 149 | 156 | 170 | 1180 | 190 | 200 | 165 | 163 | 122 | 103 | 12 | 53
1/20 | R88G-HPG65A205K0SBO 1 231 | 222 | 230 | 180 | 260 | 200 | 220 | 214 | 168 | 165 | 12 | 57
1/25 | R88G-HPG65A255K0SBO 1 231 | 222 | 230 | OJ180 | 260 | 200 | 220 | 214 | 168 | 165 | 12 | 57

Note 1 The standard shaft type is a straight shaft.

A model with a key and tap is indicated with J at the end of the model number (the suffix shown in the box). (Example:
R88G-HPG32A05900TBJ)

The diameter of the motor shaft insertion hole is the same as the shaft diameter of the corresponding Servomotor.
For Servomotors with a key, remove the key before use.

® Outline drawing 1

E Set bolt (AT)

4-72

A ([T

_,.,
My
1Y)

A
Y

LR LM

Key tap dimensions *1 The tolerance is *h8” for R88G-HPG500 or R88G-HPG65L.

QK
| b
== =
M depth L
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2 Models and External Dimensions

Dimensions [mm]

Key Tap Model

G|S| T |21 z2 "1
AT t1 M L

oK b

13140 | 8 |11 | M8x25 M6 | 70 | 12 M10 | 20 | R88G-HPG32A05900TBO 1/5 | 900W

13140 | 8 | 11| M8x25 M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A11900TBO 111

16 |50 | 8 |14 | M8x25 M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A33900TBO 1/33

suolsuawig Bununow pue [eulalxy -z

13140 | 8 |11 | M12x25 | M6 | 70 | 12 5 | M10 | 20 | R88G-HPG32A052K0TBO 15 | 2kw

h
8
8
16 |50 | 8 | 14| M8x25 M6 | 70 | 14 | 9 | 55| M10 | 20 | R88G-HPG50A21900TBO 1/21
9
8
9

16 |50 | 8 |14 | M12x25 | M6 | 70 | 14 55| M10 | 20 | R88G-HPG50A112K0TBO 111

N

25|80 | 130 | 18 | M12x25 | M8 | 110 | 22 | 14 | 9 | M16 | 35 | R88G-HPG50A212K0TBO 1/21

25 (80| 130 |18 | M12x25 | M8 | 110 | 22 | 14 | 9 | M16 | 35 | R88G-HPG65A255K0SBO 1/25

16 |50 | 8 |14 | M12x25 | M6 | 70 | 14 | 9 |55 | M10 | 20 | R88G-HPG50A055K0SBO 15 | 3kw

16 |50 | 82 |14 | M12x25 | M6 | 70 | 14 | 9 | 55| M10 | 20 | R88G-HPG50A115K0SBO 111

25|80 | 130 |18 | M12x25 | M8 | 110 | 22 | 14 | 9 | M16 | 35 | R88G-HPG65A205K0SBO 1/20

25 (80| 130 |18 | M12x25 | M8 | 110 | 22 | 14 | 9 | M16 | 35 | R88G-HPG65A255K0SBO 1/25

*1 Indicates set bolt.

suolsuswiq Joyels|adaq v-v-¢
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2 Models and External Dimensions

I Backlash: 15 Arcminutes max.

® For 3,000-r/min Servomotors

Dimensions [mm]
Model

LM LR| Cl1 |C2| D1 | D2 | D3 |D4 | E3| F | G

50w 1/5 R88G-VRSF05B100CJ 67.5 32 | 40 | 52 | 46 60 50 | 45 | 10 3 6
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 | 3 6

1/25 | R88G-VRSF25B100CJ 78.0 32 | 40 | 52 | 46 60 50 | 45| 10 3 6

100w 1/5 R88G-VRSF05B100CJ 67.5 32| 40 | 52 | 46 60 50 | 45 | 10 3 6
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 | 3 6

1/25 | R88G-VRSF25B100CJ 78.0 32| 40 | 52 | 46 60 50 | 45| 10 3 6

200 W 1/5 R88G-VRSF05B200CJ 72.5 32| 60 | 52 | 70 60 50 | 45 | 10 3 10
1/9 | R88G-VRSF09C200CJ 89.5 50| 60 | 78 | 70 | 90 | 70 | 62 | 17 | 3 8

1/15 | R88G-VRSF15C200CJ 1000 | 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

400 W 1/5 R88G-VRSF05C400CJ 89.5 50| 60 | 78 | 70 90 70 62 | 17 3 8
1/9 | R88G-VRSF09C400CJ 89.5 50| 60 | 78 | 70 | 90 | 70 | 62 | 17 | 3 8

1/15 | R88G-VRSF15C400CJ 1000 | 50 | 60 | 78 | 70 | 90 | 70 | 62 | 17 | 3 8

1/25 | R88G-VRSF25C400CJ 100.0 | 50 | 60 | 78 | 70 90 70 62 | 17 3 8

750 W 1/5 R88G-VRSF05C750CJ 935 50| 80 | 78 | 90 90 70 62 | 17 3 10
1/9 | R88G-VRSF09D750CJ 97.5 61| 8 |98 | 90 |115| 90 | 75 |18 | 5 | 10

1/15 | R88G-VRSF15D750CJ 1100 | 61| 80 | 98 | 90 | 115 | 90 75 | 18 5 10

1/25 | R88G-VRSF25D750CJ 1100 | 61 | 80 | 98 | 90 | 115 | 90 75 | 18 5 10

Note 1 The standard shaft type is a shaft with key.
2 The diameter of the motor shaft insertion hole is the same as the shaft diameter of the corresponding Servomotor.
3 For Servomotors with a key, remove the key before use.

® Outline drawing

MEN 4-Z2 (available depth L)

D4
D3h7

LM LR

A
\i
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2 Models and External Dimensions

suolsuawig Bununow pue [eulalxy -z

Dimensions [mm]
. Key Model
S T Z1 Z2 | AT | L
QK | b h t1
12 20 M4 M5 M3 12 16 4 4 2.5 | R88G-VRSF05B100CJ 1/5 50w
12 20 M4 M5 M3 12 16 4 4 2.5 | R88G-VRSF09B100CJ 1/9
12 20 M4 M5 M3 12 16 4 4 2.5 | R88G-VRSF15B100CJ 1/15
12 20 M4 M5 M3 12 16 4 4 2.5 | R88G-VRSF25B100CJ 1/25 2
12 20 M4 M5 M3 12 16 4 4 2.5 | R88G-VRSF05B100CJ 1/5 | 100 W
12 20 M4 M5 M3 12 16 4 4 2.5 | R88G-VRSF09B100CJ 1/9
12 20 M4 M5 M3 12 16 4 4 2.5 | R88G-VRSF15B100CJ 1/15 IJ:\:
12 20 M4 M5 M3 12 16 4 4 2.5 | R88G-VRSF25B100CJ 1/25 ;
12 20 M4 M5 M4 12 16 4 4 2.5 | R88G-VRSF05B200CJ 1/5 | 200 W %
19 30 M4 M6 M4 20 22 6 6 3.5 | R88G-VRSF09C200CJ 1/9 g
19 | 30 M4 M6 M4 20 | 22 6 6 3.5 | R88G-VRSF15C200CJ 1/15 g
19 | 30 M4 M6 M4 20 | 22 6 6 3.5 | R88G-VRSF25C200CJ 1/25 §
19 30 M4 M6 M4 20 22 6 6 3.5 | R88G-VRSF05C400CJ 1/5 | 400 W 2.
19 30 M4 M6 M4 20 22 6 6 3.5 | R88G-VRSF09C400CJ 1/9 %
19 | 30 M4 M6 M4 20 | 22 6 6 3.5 | R88G-VRSF15C400CJ 1/15
19 | 30 M4 M6 M4 20 | 22 6 6 3.5 | R88G-VRSF25C400CJ 1/25
19 30 M5 M6 M4 20 22 6 6 3.5 | R88G-VRSF05C750CJ 1/5 | 750 W
24 40 M5 M8 M4 20 30 8 7 4 R88G-VRSF09D750CJ 1/9
24 | 40 M5 M8 M4 20 | 30 8 7 4 R88G-VRSF15D750CJ 1/15
24 40 M5 M8 M4 20 30 8 7 4 R88G-VRSF25D750CJ 1/25
*1 Indicates set bolt.
® Outline drawing
Set bolt (AT) Key dimensions
ﬁ - S =
& S )

= |
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2 Models and External Dimensions

2-4-5 External Regeneration Resistor Dimensions

I R88A-RR08050S/-RR080100S

___Thermal switch output

N NE
IS
-
. o6 i -
:19-9 ”98 r g
== "[~ &1y g
© == 3
g J
&L 500 \ 104 \
- 1
20 122
130

I R88A-RR22047S/-RR22047S1

Thermal switch output

0 £ 4
PN TS Qs ™ 3
=1 3 vl ] g
= [ = I 8
(=1 3 C ]
L 6 L
1.2 L 500 ‘_ 200 ﬂ‘
20 220
230
] R88A-RR500205
E
= It [te)
T£
‘ 360
10] | 43 |25 386
78 402
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2 Models and External Dimensions

2-4-6 Reactor Dimensions

] 3G3ax-DL2002

suolsuawig Bununow pue [eulalxy -z
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2 Models and External Dimensions

| 3G3AX-DL2007

Ground terminal (M4)

| 3G3AX-DL2015
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2 Models and External Dimensions

N
IS
X
@
] 3G3Ax-DL2022 s
8
— 1 =
9] \ @ 5
— ; c
) L m) E
el® E
, HEPD| P B 2 Pt o
o ®|E ~ 3
Ground terminal (M4) 7 7 J 2-M4 §
1 4-6 x 9
86 460 %9
105 2
=i @ o
&
& F———— & o
il 1] 1] 1] 0
’ © = g
9
3
3
2
| 3G3AX-AL2025/-AL2055
Terminal screw 6-K Ground terminal (M5)
Terminal block E

%

I
RoRSoSToTr g

+
+
j\

’ I

Ro RSo STo T

H1

B I I ﬁj L* Connection Diagram
4-96 ‘ ‘

X1 ¢ Y1

A (Cutout) C
ﬂﬂ'e
S

Dimensions [mm]
Model

ode AlC|DJEJHI A X]Y|K]W
3G3AX-AL2025 130 | 82 60 40 | 150 | 92 50 67 | M4 | 95
3G3AX-AL2055 140 | 98 60 40 | 150 | 92 50 75 M4 | 95
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2 Models and External Dimensions

| 3G3AX-AL2110

Terminal hole 6-pK

A D 55

Ro R So S To Ty ‘

| NCOT AT

Ro RSo STo
‘ ‘ Connection Diagram
E= s -

S oxat vl
=Xt < Y21 | W
-

(Cutout)

H1

W= Terminal width
Ground terminal (M6)

Model Dimensions [mm]
A C D H H1 | X Y K w
3G3AX-AL2110 160 | 103 | 70 | 170 | 106 | 60 80 | 53 | 12
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2 Models and External Dimensions

2-4-7 Mounting Bracket (L-brackets for Rack Mounting) Dimensions

| R88A-TKO1K

suolsuawig Bununow pue [eulalxy -z

Top Bottom
> 2-M4 countersunk 2-M4 countersunk
b N -
~ N~
e —|
C»I 1 1 1 O’T j——
L 24 1120.2 5| 11502 )
P 92 ZLH& & 52 25
= <& & 2o -
F ¥ e & ] [ &
2o o i &
© OT &
7] =
40 33
40

J ResA-TKO2K

Top Bottom
o 2-M4 countersunk ) 2-M4 countersunk
NG X&)\

17

¥ @

17
9.5
<_)1

¥ @

]

24 |1802 1810.2
o 25 52 25
& 1 il 2R ol
& ¢ Q &5 & Ri| | & &5
SERi 3 | 0" s
Bl \
40
|7
47 47

J ResA-TKO3K

suoisuawiq (Bununol oey Joj s19yoeIg-) 19)2elg Bununoy /-v-2

Top Bottom
\D‘C‘ 2-M4 countersunk v?O 2-M4 countersunk
o) S
o | € @ | &
| w0 I
QT\ i O’T\ T i
3040.2 30+0.2
N 25 gt 2 25
'ﬁ’) Q@ Q}’ ?:\‘(\g* /\9-7 & ?\,\((\’b
g © oI b
= T T T = T T T
20 S 20 <
N | — N
40 L 40 |

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual



2 Models and External Dimensions

| R88A-TK04K

Top Bottom
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Specifications
]

This section provides the general specifications, characteristics, connector specifications,
and 1/O circuits of the Servo Drives as well as the general specifications, characteristics,
encoder specifications of the Servomotors and other peripheral devices.

3-1 Servo Drive Specifications. .......... i e 3-2
3-1-1  General Specifications . . . . .. ... 3-2
3-1-2 CharaCteristiCs . . . . ..ot 3-3
3-1-3  Main Circuit and Motor ConNnections. . . . ...ttt 3-6
3-1-4  Control /O Connector Specifications (CN1). . ........... .. ... oo, 3-9
3-1-5  Control INput CirCUItS . .. ..o e e 3-15
3-1-6  Control Input Details. . ... ... 3-17
3-1-7  Control Output CirCUItS . . . . .ot e 3-27
3-1-8  Control Output Details . . ........ . e 3-28
3-1-9  Encoder Connector Specifications (CN2). . .......... ..., 3-32
3-1-10 Analog Monitor Connector Specifications (CN5) ...................... 3-33
3-1-11 USB Connector Specifications (CN7). .. ...t 3-34
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3 Specifications

3-1 Servo Drive Specifications

Select a Servo Drive that matches the Servomotor to be used. Refer to Servo Drive and Servomotor
Combination Tables on page 2-11.

The OMNUC G5-series AC Servo Drive (Pulse-train Input Type) is a pulse-train input type device
whose control mode can be switched depending on the controller in use. (By default, the control mode
is set to “position control (pulse-train command).)

3-1-1 General Specifications

Item Specifications
Operating ambient temperature 0 to 50°C, 20% to 85% max. (with no condensation)
and humidity
Storage ambient temperature and | —20 to 65°C, 20% to 85% max. (with no condensation)
humidity Maximum guaranteed temperature: 80°C for 72 hours max. (with no
condensation)
Operating and storage No corrosive gases
atmosphere
Vibration resistance 10 to 60 Hz and at an acceleration of 5.88 m/s? or less (Not to be run
continuously at a resonance point)
Insulation resistance Between power supply terminals/power terminals and FG terminal: 0.5 MQ
min. (at 500 VDC)
Dielectric strength Between power supply terminals/power terminals and FG terminal: 1,500
VAC for 1 min at 50/60 Hz
Protective structure Built into panel
® International standard
Item Specifications

EC Directives EMC Directive | EN55011, EN61000-6-2, IEC61800-3

Low Voltage EN61800-5-1
Directive

UL standards uL508C
CSA standards CSA22.2 No.14

Note 1 The above items reflect individual evaluation testing. The results may differ under compound conditions.

2 Never perform dielectric strength or other megameter tests on the Servo Drive. Failure to follow this
guideline may result in damage to the internal elements.

3 Depending on the operating conditions, some Servo Drive parts will require maintenance. For details, refer
to 10-5 Periodic Maintenance on page 10-21.
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3-1-2 Characteristics

I 200-VAC Input Models

3 Specifications

w
h
&
ltem R88D- R88D- R88D- R88D- R88D- R88D- 2
KPO1H KPO2H KPO4H KPO8H KP10H KP15H g
Continuous output current (rms) 12A 1.6A 26 A 41A 59A 9.4 A g
Input power | Main circuit | Power 0.5 KVA 0.5 KVA 0.9 KVA 1.3 KVA 1.8 KVA 2.3 KVA -%’
supply supply e
capacity g'
Power Single-phase or 3-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz g
supply @
voltage
Rated 1.6/0.9A™ | 2413A" | 4124A™ | 6.6/3.6A™ | 9.1/52A™ | 14.2/81 A" 3
current
Heat 14.3/ 23/19 W™ | 3324w | 30/35.5 W™ | 57/49 W | 104/93 W™ "
value™? 13.7 w1 AN
N
Control Power Single-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz o
circuit supply 3
voltage 8
[¢]
Heat 4w 4w 4w 4W 7W 7W T
value™? 2
Weight Approx. 0.8 kg | Approx. 0.8 kg | Approx. 1.0kg | Approx. 1.6 kg | Approx. 1.8 kg | Approx. 1.8 kg
Maximum applicable motor capacity 100w 200 W 400 W 750 W 1 kwW 1.5 kw
Applicable | 3,000 r/min KEO5030H | KE20030H | KE40030H | KE75030H - KE1K030H
Servomotor KE10030H KE1K530H
2,000 r/min - - - - KE1K020H | KE1K520H
1,000 r/min - - - - - KE90010H
Performance | Speed control range 1:5000
Speed variation 0.01% max. from 0% to 100% (percentage of rated speed)
(load characteristic)
Speed variation 0% at rated voltage +10% (percentage of rated speed)
(voltage characteristic)
Temperature variation +0.01% max. (percentage of rated speed) from 0 to 50°C
(temperature
characteristic)
Torque control +1%
repeatability
*1 The first value is for single-phase input power and the second value is for 3-phase input power.
*2 The heat value is given for rated operation.
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Item R88D-KP20H R88D-KP30H R88D-KP50H
Continuous output current (rms) 134 A 18.7 A 33.0A
Input power | Main circuit | Power 3.3 KVA 4.5 KVA 6.0 KVA
supply supply
capacity
Power 3-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
supply
voltage
Rated 11.8A 15.1A 216 A
current
Heat 139 W 108 W 328 W
value'
Control Power Single-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
circuit supply
voltage
Heat 10w 13W 13W
value™
Weight Approx. 2.7 kg Approx. 4.8 kg Approx. 4.8 kg
Maximum applicable motor capacity 2 kw 3 kw 5 kW
Applicable | 3,000 r/min KE2K030H KE3K030H KE4K030H
Servomotor KE5K030H
2,000 r/min KE2K020H KE3K020H KE4K020H
KE5K020H
1,000 r/min - KE2K010H KE3K010H
Performance | Speed control range 1:5000

Speed variation
(load characteristic)

0.01% max. from 0% to 100% (percentage of rated speed)

Speed variation
(voltage characteristic)

0% at rated voltage +10% (percentage of rated speed)

Temperature variation

(temperature
characteristic)

+0.01% max. (percentage of rated speed) from 0 to 50°C

Torque control
repeatability

+2%

*1 The heat value is given for rated operation.
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I Protective Functions

Error detected

Description

Control Power Supply Undervoltage

The DC voltage in the control power supply dropped below the specified value.

Overvoltage

The DC voltage in the main circuit power supply exceeded the specified value.

Main Power Supply Undervoltage

The DC voltage in the main circuit power supply dropped below the specified
value.

Overcurrent

Overcurrent flowed through the IGBT. The Servomotor power cable is ground-
faulted or short-circuited.

Servo Drive Overheat

The temperature of the Servo Drive radiator exceeded the specified value.

Overload

Operation was performed with a significantly overrated torque for a few seconds
to several tens of seconds.

Regeneration Overload

The regenerative energy exceeded the regeneration absorption capacity of the
Regeneration Resistor.

Encoder Communications Error

The encoder cable was disconnected.

Encoder Communications Data Error

The Servo Drive cannot establish communications with the encoder.

Error Counter Overflow

The number of accumulated pulses in the error counter exceeded the value set in
Error Counter Overflow Level (Pn014).

Overspeed

The Servomotor rotation speed exceeded the maximum allowable speed.

Electronic Gear Setting Error

The settings of the Electronic Gear Ratio (Pn009 to Pn010, Pn500 to Pn503) are
not appropriate.

Error Counter Overflow

The error counter value obtained with reference to the encoder pulses exceeded
229 (536,870,912).

Interface 1/0O Setting Error

An error was detected in the interface 1/O signal.

Overrun Limit Error

The Servomotor exceeded the allowable operating range set in Overrun Limit
Setting (Pn514) with respect to the position command input.

Parameter Error

Data in the Parameter Save Area was corrupted when the power supply was
turned ON and data was read from the EEPROM.

Parameters Destruction

The checksum did not match when the power supply was turned ON and data
was read from the EEPROM.

Drive Prohibition Input Error

Both the Forward Drive Prohibition Input and Reverse Drive Prohibition Input
signals turned OFF.

Encoder Phase-Z Error

A missed phase-Z pulse was detected.

Encoder CS Signal Error

A logic error was detected in the CS signal.

Motor Non-conformity

The combination of the Servomotor with the Servo Drive is not appropriate.
The encoder is not connected when the power supply is turned ON.
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3 Specifications

3-1-3 Main Circuit and Motor Connections

When wiring the main circuit, use proper wire sizes, grounding systems, and noise resistance.

I R88D-KP0O1H/-KP02H/-KP04H/-KP0O8H/-KP10H/-KP15H

® Main Circuit Connector Specifications (CNA)

Symbol Name Function
L1 Main circuit power R88D-KPOH
" L2 | supplyinput (50 W to 1.5 kW): Single-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz
T3 | (100 W to 1.5 kW): 3-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz

Note Single-phase power supply must be connected to L1 and L3.

L1C | Control circuit power R88D-KPLOH: Single-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz
L2C supply input

® Motor Connector Specifications (CNB)

Symbol Name Function
B1 | External Regeneration | R88D-KP01H/-KPO2H/-KP04H:
B3 Re3|§tor connection Normally, do not short B1 and B2. Doing so may result in a malfunction. If
52 terminals there is high regenerative energy, connect an External Regeneration Resistor

between B1 and B2.
R88D-KPO8H/-KP10H/-KP15H:

Normally B2 and B3 are shorted. Do not short B1 and B2. Doing so may result
in a malfunction.

If there is high regenerative energy, remove the short-circuit bar between B2
and B3 and connect an External Regeneration Resistor between B1 and B2.

U Motor connection Phase U | These are the output terminals to the Servomotor.
vy | terminals Phase V | Be sure to wire them correctly.
w Phase W

m Precautions for Correct Use
Tighten the ground screws to a torque of 0.7 to 0.8 N-m (M4) or 1.4 to 1.6 N-m (M5).
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] R88D-KP20H

® Main Circuit Connector Specifications (CNA)

Symbol Name Function
L1 Main circuit power supply | R88D-KPOH (2 kW):
L2 |nput 3-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
L3 Note Single-phase power supply must be connected to L1 and L3.
L1C | Control circuit power R88D-KPOH: Single-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
L2C supply input

® Motor Connector Specifications (CNB)

Symbol Name Function
U Motor connection Phase U | These are the output terminals to the Servomotor.
y | terminals Phase V | Be sure to wire them correctly.
w Phase W

® External Regeneration Resistor Connector Specifications (CNC)

Symbol Name Function
Bl | External Regeneration Normally B2 and B3 are shorted. Do not short B1 and B2. Doing so may
B3 | Resistor connection result in a malfunction.
B2 | terminals If there is high regenerative energy, remove the short-circuit bar between
B2 and B3 and connect an External Regeneration Resistor between B1 and
B2.
NC | Do not connect.

El Precautions for Correct Use

 Tighten the ground screws to a torque of 0.7 to 0.8 N-m (M4) or 1.4 to 1.6 N-m (M5).
» Do not connect any External Regeneration Resistors between B1 and NC.
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3 Specifications

| R88D-KP30H/R88D-K P50H

® Main Circuit Terminal Block Specifications

Symbol Name Function
L1 Main circuit power supply | R88D-KPOH (3 to 5 kW):
L2 |'nput 3-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
L3
L1C | Control circuit power R88D-KPLOH: Single-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
L2C supply input
B1 | External Regeneration Normally B2 and B3 are shorted. Do not short B1 and B2. Doing so may
B3 Resistor connection result in a malfunction.
B2 | terminals If there is high regenerative energy, remove the short-circuit bar between
B2 and B3 and connect an External Regeneration Resistor between B1 and
B2.
NC | Do not connect.
U Motor connection Phase U | These are the output terminals to the Servomotor.
vy | terminals Phase V | Be sure to wire them correctly.
W Phase W

m Precautions for Correct Use

« Tighten the terminal block screws to a torque of 0.75 N-m (M4) or 1.5 N-m (M5).

« If the torque for terminal block screws exceeds 1.2 N-m (M4) or 2.0 N-m (M5), the terminal
block may be damaged.

 Tighten the fixing screw of the terminal block cover to a torque of 0.2 N-m (M3).
« Tighten the ground screws to a torque of 0.7 to 0.8 N-m (M4) or 1.4 to 1.6 N-m (M5).
< Do not connect any External Regeneration Resistors between B1 and NC.
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3-1-4 Control I/0O Connector Specifications (CN1)

Control 1/0 Signal Connections and External Signal Processing
(Position Control)

+24VCW |1 2.2kQ
R Pul +CW]3
everse Pulse 11BKIR

}\Q D@ « Brake Interlock Maximum service
N 1OBKIRCOM voltage: 30 VDC

Maximum output

500 kpps max. —CW]4 2200

35| READY current: 50 mADC
Forward Pulse N ?  servo Ready Completed Output
AN 34READYCOM
37|/ALM
Reverse Pulse T Alarm Output
‘ }§ <: 36| ALMCOM
o : O
4 Mpps max. O —
39]INP
Forward Pulse N " Positioning Completion Output
N 38INPCOM

191Z Phase-Z Output
(Open collector output)

12t0 24 VDC +24VIN

“Operation E[Q
Command RUN | 29

3
.
o
=
o]
)
a
(2}
(@]
Q)
P
(W)

IPG[33

‘

>
o
=
(e}

Reverse Drive
Prohibition Input

| NOT|8

47kQ
Damping Fi 215+A
amping Filter Ey\ <: Encoder Phase-A | Line driver output
- 17k e
=y 49|+B (Load resistance:
o) -
Gain Switching Ez\\:t{ >- gratt:ogter Phase-B | 120 Q min.)
GSEL| 27 ] 48—B p
- 17kQ salsz
o)
Electronic Gear b A E"C(’de" Phase-Z
L ohi A AN 5 24|—z Output
Switching  GegEL1]28
- 77k
T
Error Counter E[:: <:
Reset ECRST/30
- 47KQ 1kQ 42 Analog Monitor
T L} Output
Alarm Reset E[} <:
RESET| 31
- 27kQ
1kQ 43
Control Mode ﬁy\( > 1
Switching  TvsEL |32 TN 'I
- 47kQ 15
T
Pulse Prohibition Jé!} <

=

>
o
=
(e}

Forward Drive
Prohibition Input 50| FG

L~ POTTQ i ‘r Frame Ground

Note 1 The input signals to pins 8, 9, and 26 to 33 and the output signals to pins 10, 11, 34, 35, 38, and 39 can be
changed by parameter settings.

2 Use pin 25 (SGGND) to connect the GND wire if the pins 21, 22, 49, 48, 23, 24 are used for encoder
output.

=
3

3 Itis not necessary to wire input pins that are not in use.
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3 Specifications

I Control Inputs (CN1)

Control mode

Pin No. Symbol Name Function and interface —
Position | Speed
+24 VCW | 24-V Open-Collector Input | These are position command pulse V
+24 VCCW for Command Pulse input terminals for both line driver and
open collector connections.
+CW/ Reverse Pulse,
They are enabled when Command
+PULS/+FA | Feed Pulse, . .
o . Pulse Input Selection (Pn005) is setto O
4 _CcW/ or 90° Phase Difference :
Si (default setting).
—PULS/—FA ignal (phase A)
5 +CCW/ Forward Pulse,
+SIGN/+FB | Direction Signal,
6 —_CCW/ or 90° Phase Difference
_SIGN/-FB Signal (phase B)
44 +CWLD Reverse Pulse These are dedicated position command S
45 _CWLD (Input for line driver only) pulse input terminals for the line driver
output.
4 +CCWLD |F Pul
6 cc orward .u se ] They are enabled when Command Pulse
a7 ~CCWLD | (Input for line driver only) | |npyt Selection (Pn005) is set to 1.
13 SGGND | Signal Ground This is the signal ground.
15
17
7 +24VIN | 12 to 24-VDC Power The forward input terminal for an \ S
Supply Input external power supply (12 to 24 VDC)
for sequence input.
8, Sl1to SI10 | Sequence Input Signal These signals are allocated with the following functions and
logics based on the values set in Input Signal Selection 1 to
9, 10 (Pn400 to Pn409).
NOT Reverse Drive Prohibition | This signal is for reverse drive \ \
?g [8] Input prohibition input.
33 It is enabled when Drive Prohibition
Input Selection (Pn504) is set to 0 or 2.
POT Forward Drive Prohibition | This signal is for forward drive \ S
[9] Input prohibition input.
It is enabled when Drive Prohibition
Input Selection (Pn504) is set to 0 or 2.
DFSEL1 | Damping Filter Switching 1 | This signal is enabled when Damping S
[26] Filter Selection (Pn213) is setto 1 or 2.
When Damping Filter Selection (Pn213)
is set to 2, you can switch among four
filter settings in conjunction with the
Damping Filter Switching 2 (DFSEL2).
GSEL Gain Switching This signal is enabled when Gain S S
[27] Switching Mode (Pn115 for position

control and Pn120 for speed control) is
setto 2.

When OFF, Gain 1 is enabled. When
ON, Gain 2 is enabled.
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Symbol

Name

Function and interface

Control mode

Position

Speed

26
to
33

GESEL1
(28]

Electronic Gear Switching 1

This signal switches among the
Electronic Gear Ratio Numerators
settings.

You can switch among up to four
Electronic Gear Ratio Numerators
settings in conjunction with the
Electronic Gear Switching 2 (GESEL2).

\/

RUN
[29]

Operation Command Input

This signal turns ON the servo (to start
energizing the Servomotor).

ECRST
[30]

Error Counter Reset Input

This signal resets the position error
counter.

The error counter can be reset either by
the signal edge (set value: 0) or by the
signal level (set value: 1) based on the
value set in Error Counter Reset
Condition Selection (Pn517).

RESET
[31]

Alarm Reset Input

This signal resets an alarm state.

The error counter is reset when an
alarm reset signal is input.

Some alarms cannot be reset with this
input.

TVSEL
[32]

Control Mode Switching
Input

This signal switches the control mode of
the Servo Drive.

It is enabled when Control Mode
Selection (Pn001) is set to 3.

IPG
[33]

Pulse Prohibition Input

This signal is for position command
pulse prohibition input.

It is enabled when Command Pulse
Prohibition Input Setting (Pn518) is set
to 0.

VSEL1
[33]

Internally Set Speed
Selection 1

VSEL2
[30]

Internally Set Speed
Selection 2

VSEL3
(28]

Internally Set Speed
Selection 3

These inputs are used for selecting the
speed settings when operating the
Servomotor based on internally set
speeds (Pn304 to Pn311).

TLSEL

Torque Limit Switching

This signal turns ON/OFF to switch the
torque limit value.

It is enabled when Torque Limit
Selection (Pn521) is setto 3 or 6. The
torque limit value and operating
direction depend on the value set in this
parameter.

DFSEL2

Damping Filter Switching 2

This signal is enabled when Damping
Filter Selection (Pn213) is set to 2.

You can switch among four filter settings
in conjunction with the Damping Filter
Switching 1 (DFSEL1).

GESEL2

Electronic Gear Switching 2

You can switch among up to four
Electronic Gear Ratio Numerators
settings in conjunction with the
Electronic Gear Switching 1 (GESEL1).
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3 Specifications

Symbol

Name

Function and interface

Control mode

Position

Speed

26
to
33

VZERO

Zero Speed Designation
Input

This signal forcibly sets the speed
command value to 0.

It is enabled when Zero Speed
Designation Selection (Pn315) is set to
1to 3.

\/

VSIGN

Speed Command Sign
Input

This signal specifies the motor rotation
direction in the speed command.

It is enabled when Speed Command
Direction Selection (Pn301) is set to 1.

STOP

Emergency Stop Input

This signal is for emergency stop input.

When it is input, the Servo Drive
generates an Emergency Stop Input
Error and thereby stops the motor.

JSEL

Inertia Ratio Switching
Input

This signal switches between Inertia
Ratio 1 and Inertia Ratio 2.

* Note that the following functions must be allocated to fixed pins.
Error Counter Reset Input (ECRST): Pin 30 only

Command Pulse Input Prohibition Input (IPG): Pin 33 only

« Each number enclosed in brackets [ ] shows the default pin number (allocation). (This allocation is
dependent on the control mode.)

I Control Outputs (CN1)

Control mode

Pin No. Symbol Name Function and interface —
Position | Speed
21 +A Encoder Phase-A + Qutput | These encoder signals are output S
22 _A Encoder Phase-A — Output according to the values set in Encoder
Dividing Numerator (Pn011). These are
49 +B Encoder Phase-B + Output | for jine driver output (equivalent to
48 -B Encoder Phase-B — Output | RS422) with a maximum output
23 +Z Encoder Phase-Z + Output frequency of 4 Mpps.
4 —~ Encoder Phase-Z — Output These er?coder signals are for_phase-Z
output. Line driver output (equivalent to
RS422)
19 z Encoder Phase-Z Output | These encoder signals are for phase-Z \
output. Open collector output
25 SGGND | Signal Ground This is the signal ground.
10, S0O1 to SO4 | Sequence Output Signal | These signals are allocated with any of the following
functions based on the values set in Output Signal
11, Selection 1 to 4 (Pn410 to 413).
BKIR Brake Interlock Output This timing output signal activates the \ S
:f4 [11] electromagnetic brake of the
0
39 BKIRCOM Servomotor.
(10]
READY Servo Ready Completed | This output signal indicates the Servo \ \
[35] Drive is ready to be energized.
READYCOM This signal turns ON when the control/
[34] main power supply is ON and the Servo

Drive is not in an alarm state.
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Control mode

Pin No. Symbol Name Function and interface —
Position | Speed
10, IALM Servo Alarm This output signal turns OFF if an alarm S N
[37] occurs in the Servo Drive.
11, @
ALMCOM i
34 [36] g
to INP1 Positioning Completion This output signal turns ON according to S S
39 [39] Output 1 the condition set in Positioning g
INPLCOM Completion Condition Selection 3
[38] (Pn432), if the position error is equal to ey
or less than the value set in Positioning 8
Completion Range 1 (Pn431). §'
TGON Motor Rotation Speed This output signal turns ON when the v §
[39] Detection Output motor speed reached the value set in ]
TGONCOM Rotation Speed for Motor Rotation
[38] Detection (Pn436). )
TLIMT | Torque Limit Output This output signal turns ON when the S N
TLIMTCOM torque limit function is enabled.
ZSP Zero Speed Detection This output turns ON when the motor S N
ZSPCOM Signal rotation speed is equal to or less than

the value set in the Zero Speed
Detection (Pn434).

VCMP Speed Conformity Output | This output signal turns ON when the N
vCMPcowm | Signal comn;and speed matches the motor
speed.

It turns ON when the difference between
the command speed and the motor
speed falls within the range set in
Speed Conformity Detection Range

(TND) suoneoyoads 1010auuo) O/ |0AU0D -T-E

(Pn435).
INP2 Positioning Completion This output signal turns ON according to Y
INP2COM Output 2 the condition set in Positioning

Completion Condition Selection
(Pn432), if the position error is equal to
or less than the value set in Positioning
Completion Range 2 (Pn442).

WARN1 | Warning Output 1 This output signal turns ON according to Y S
WARN1CO the condition set in the Warning Output
M Selection 1 (Pn440).
WARN2 | Warning Output 2 This output signal turns ON according to Y S
WARN2CO the co_ndition set in the Warning Output
M Selection 1 (Pn440).
P-CMD Position Command Status | This output signal turns ON when the y
p- Output positioning command input signal is ON.
CMDCOM
ALM-ATB | Alarm Clear Attribute This signal turns ON if an alarm occurs \ \
ALM- Output and it can be cleared.
ATBCOM
V-CMD Speed Command Status | This output signal turns ON when a \
V- Output speed command is input in the speed
CMDCOM control mode.

» You cannot change the allocation for servo alarm output (/ALM). (The allocation is fixed.)

» Each number enclosed in brackets [ ] shows the default pin number (allocation). (This allocation is
dependent on the control mode.)
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I CN1 Pin Arrangement

24-V Open- \ ~
1| PCOM | Collector Input for 26 si3” General pufzp)ose
24-V Open- Command Pulse Sl General-purpose Input 3
2| PCOM | Collector Input for Reverse Pulses 27 (GSEL) Gai Inspu!t4h_
Command Pulse 5 +CW/ | Feed Pulses, or 90° (Gain Switching) 2 o2 | General-purpose
Reverse Pulses, |~ [+PULS/+FA| Phase Difference General-purpose 15 Input 572
4 -CW/' | Feed Pulses, or 90° Signal (Phase A) |, SI6 Input 6
—PULS/-FA| Phase Difference Forward Pulse, (RUN) (Operation .
Signal (Phase A) +CCWI | Direction Signal, or Command) s0| g7 | General-purpose
Forward Pulse, +SIGN/+FB| 90° Phase Difference General-purpose Input 772
6 ~CCW/ | Direction Signal, or Signal (Phase B) |, , Si8 Input 8
—-SIGN/-FB| 90° Phase Difference 12 to 24-VDC (RESET) (Alarm Reset General-purpose
Signal (Phase B) +24VIN |  Power Supply Input) 32| S9 Input
General-purpose Input (TVSEL) (Control Mode
8 St Input 1 33| sio? | General-purpose Switching)
(NOT) (Reverse Drive General-purpose Input 102
Prohibition Input) 9 SI2 Input 2 34| so2coM General-purpose
(POT) (Forward Drive General-purpose Output 2 Common
10| sO1COM General-purpose Prohibition Input) 35 S02 Output 2
Output 1 Common General-purpose (READY) (Servo Ready Alarm Output
11 SO1 Output 1 Completed Output), 36 ALMCOM s Corr|1mon
Brake Interlock eneral-purpose
(BKIR) ( Output) JALM Alarm Output [SO3COM] (gutput 3 Common]
12 “ 37 [General-purpose
[803] Output 3] General-purpose
13| SGGND Signal Ground 38| SO4COM Output 4 (gorgmon
2 R
15| SGGND Signal Ground 40 “
16 *1 41 “
17| SGGND Signal Ground 42 “
18 “1 43 "1
Reverse Pulse
19z (@Sjﬁ'czoﬁgé% 44| +CWLD | (Inputfor line
Reverse Pulse driver only)
20 1 45| —CWLD (Input for Iin)e
driver only Forward Pulse
21 +A PhasETXc:-d%rutput 46| +CCWLD (I(r;put for Ilin)e
Forward Pulse river only
22 A | Phase A~ Output 47| <CCWLD | (input for ine
+7 Encoder river only) B Encoder
23 Phase-Z + Output 48 - Phase-B — Output
Encoder Encoder
24 -Z Phase-Z — Output 49 *B Phase-B + Output
25| SGGND Signal Ground 50 1

Note Do not connect anything to unused pins (those indicated with *1).

The input functions for general-purpose inputs 1 to 10 (or SI1 to SI10) and the output functions for general-
purpose outputs (SO1, SO2 and SO4) are determined by the user parameters Pn400 to Pn409 (Input Signal
Selection 1 to 10) and Pn410 to Pn413 (Output Signal Selection 1 to 4).
The Alarm Output (/ALM) is fixed to general-purpose output 3 (those enclosed in brackets [ ] in the above
figure).
The functions that are allocated by default are given in parentheses (). The default function allocated to each
pin indicated with *2 is dependent on the control mode. Refer to 6-9 Sequence I/O Signals on page 6-33 for
details about function allocation.

I Connectors for CN1 (50 Pins)

Name Model Manufacturer CIIRON el
number
Drive connector 52986-5079 Molex Japan R88A-CNU11C

Cable plug

10150-3000PE

Cable case (Shell kit)

10350-52A0-008

Sumitomo 3M
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3 Specifications

3-1-5 Control Input Circuits

I Position Command Pulse (Line Receiver Input)
For line driver and line receiver connections, position command pulses of up to 4 Mpps can be used.
(+CWLD: 44, -CWLD: 45, +CCWLD: 46, —-CCWLD: 47)

Controller
2KkQ 20 kQ
+ 44,46 A

. . L Applicable line receiver:
Applicable line receiver: 2 kO .
AM26LS31A or equivalent . 20 kq M26C32 orequivalent

suoneol19ads aAlq OAISS T-€
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El Precautions for Correct Use

The wiring length of shielded twisted-pair cables must be 10 m or shorter.
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I Position Command Pulse (Photocoupler Input)
For line driver and photocoupler connections, position command pulses of up to 500 kpps can be used.
(+CW: 3, —CW: 4, +CCW: 5, -CCW: 6)

Controller Servo Drive

Applicable line receiver:
AM26LS31A or equivalent

220 Q

|E| Precautions for Correct Use

The wiring length of shielded twisted-pair cables must be 10 m or shorter.
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® Open Collector Input

¢ When an external 24-V power supply is used without current-limiting resistor (at 200 kpps or
lower)
(+24VCW: 1, -CW: 4, +24VCCW: 2, —CCW: 6)

Controller Servo Drive

2.2kQ

2.2kQ

[ 53D
%S el

—

Vce 24 V +

« When an external power supply is used (at 200 kpps or lower)
(+CW: 3, —CW: 4, +CCW: 5, -CCW: 6)

Controller Servo Drive

Vce 2.2kQ

DT

220 Q

K

Select an appropriate Current Limit Resistor (R) for Vcc.

VCC R
Vec-15 _ 10 mA
R + 220 24V 2 kQ (1/2 W)
(7 to 15 mA) 12V 1 kQ (1/2 W)
5V 0 Q (short)

m Precautions for Correct Use

The wiring length must be 3 m or shorter for open collector input.
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I General-purpose Input

External power supply l 4.7 KO
12VDC+5%to _____ +24VIN [ 7 A
24 VDC 5%- - J— Photocoupler
Input current rating —— = V[§ input
10 mA max. L ) SI1 )8
(per point)
Signal level !\<Photocoupler
ON level: 10 V min. si2 |9 X input
OFF level: 3 V max. —_--
Minimum ON time:
40 ms
To another input To another input circuit

circuit's GND common

3-1-6 Control Input Details

Below are the details of the CN1 connector input pins.

I High-speed Photocoupler Input
Pin 3: + Reverse Pulse (+CW), + Feed Pulse (+PULS), + Phase A (+FA)
Pin 4: — Reverse Pulse (—-CW), — Feed Pulse (—PULS), — Phase A (-FA)
Pin 5: + Forward Pulse (+CCW), + Direction Signal (+SIGN), + Phase B (+FB)
Pin 6: — Forward Pulse (-CCW), — Direction Signal (-SIGN), — Phase B (—FB)

® Function

» The functions of these signals are dependent on the values set in Command Pulse Rotation
Direction Switching Selection (Pn006) and Command Pulse Mode Selection (Pn007).

Pn005 | Pn006 | Pn007
Command

Set Set Set Input pins Motor forward command Motor reverse command
pulse mode
value | value | value
0 0 0/2 | 90° Phase 3: +FA
Difference 4: —FA \_I
Signal .
(Quadruple) 5:+FB ’_‘ ’_‘ I'
6: —FB
1 Reverse 3: +CW
Pulse/ 4: —CW —I L I_I I_I I_I L
Forward 5: +CCW
Pulse 6: _CCW —I L
3 Feed Pulse/ 3: +PULS
Direction 4: —PULS I_I I_I I_I L
Signal 5
6

: +SIGN

: —SIGN J H —I L

Note 1 The rotation direction is reversed when Command Pulse Rotation Direction Switching Selection (Pn006) is set to 1.
2 The precondition for “H” is that the photocoupler indicator is ON.
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3 Specifications

® When to Input a Command Pulse (Photocoupler Input)

Command pulse mode Detailed timing
Feed Pulse/Direction Signal Forward rotation command Reverse rotation command
Direction
. . signal
Maximum input frequency 9
Line driver: 112 2 |1 Ltz
500 kpps \
Open collector: Feedpulse_ |
200 kpps oy T
T
At 200 kpps At 500 kpps
t1<0.5ps t1<0.1 s
t2>2.5ps t2>1.0 ys
T225us T21.0ps
T=5.0us T=22.0us
(1/T) x 100 < 50 (%) (1/T) x 100 < 50 (%)
R Pulse/F d Pul Forward rotation command Reverse rotation command
everse Pulse/Forward Pulse
. . Reverse pulse
Maximum input frequency ——--mmmee---e-
Line driver: 2
500 kpps
Open collector: Forward pulse — el
200 kpps t1 Bl
T At 200 kpps At 500 kpps
T t1<0.5pus t1<0.1pus
t2>25us t2>1.0 us
T225us T21.0us
T250pus T=220us
(1/T) x 100 < 50 (%) (1/T) x 100 = 50 (%)
Forward rotation command Reverse rotation command

90° Phase Difference Signal

. . Phase-A pulse m
Maximum input frequency
Line driver:

500 kpps ﬂ
Open collector: Phase-B pulse_ , \

200 kpps T
T
At 200 kpps At 500 kpps
t1<0.5ps t1<0.1ps
1210 ps T24.0pus
T220ups T=280ups
(1/T) x 100 < 50 (%) (1/T) x 100 < 50 (%)
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3 Specifications

I Line Receiver Input
Pin 44: + Reverse Pulse (+CW), + Feed Pulse (+PULS), + Phase A (+FA)
Pin 45: — Reverse Pulse (—-CW), — Feed Pulse (-PULS), — Phase A (-FA)
Pin 46: + Forward Pulse (+CCW), + Direction Signal (+SIGN), + Phase B (+FB)
Pin 47: — Forward Pulse (—CCW), — Direction Signal (-SIGN), — Phase B (-FB)

® Function

» The functions of these signals are dependent on the values set in Command Pulse Rotation
Direction Switching Selection (Pn006) and Command Pulse Mode Selection (Pn007).
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Pn005 | Pn006 | Pn007 | Command

Set Set Set pulse Input pins Motor forward command Motor reverse command
value | value | value mode
1 0 0/2 90° Phase | 44: +FA 3
Difference | 45- _fFa \_I
Signal .
(Quadruple) 46:+FB J L I'
47: -FB
1 Reverse 44 +CW
Pulse/ 45 —CW —|

Forward | 46: +cCW

Pulse 47: —CCW —I L
3 Feed Pulse/ | 44: +PULS
Direction 45 —PULS

Signal 46: +SIGN

47: -SIGN J H —| L

Note The rotation direction is reversed when Command Pulse Rotation Direction Switching Selection (Pn006) is set to 1.

,_
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3 Specifications

® When to Input a Command Pulse (Line Receiver Input)

Command pulse mode Detailed timing
. . . Forward rotation command Reverse rotation command
Feed Pulse/Direction Signal
Direction
. . signal
Maximum input frequency
. . t1] t2 t2 |t ‘ t2
Line driver: ~ ™
4 Mpps
Feed pulse ,
o T
T
t1<20ns
t2 > 500 ns
12250ns
T =500 ns

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

Forward rotation command Reverse rotation command
Reverse Pulse/Forward Pulse

. . Reverse pulse
Maximum input frequency —— e

Line driver: 2
4 Mpps

Forward pulse

t1 Bl

T t1<20ns
t2 > 500 ns
12250 ns
T 2500 ns
(1/T) x 100 < 50 (%)

) ) Forward rotation command Reverse rotation command
90° Phase Difference Signal

. . Phase-A pulse m
Maximum input frequency
Line driver:

4 Mpps
Phase-B pulse

t1<20ns
T24.0 s
T=8.0pus
(T/T) x 100 = 50 (%)
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3 Specifications

I Operation Command (RUN)

Pin 29: Operation Command (RUN)

This is the default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can
be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

The Operation Command (RUN) must be allocated with a function. Otherwise, the servo cannot be
turned ON.

® Function

This input signal turns ON the power drive circuit of the Servo Drive main circuit. Unless this input
signal is ON (i.e., when the servo is OFF), the Servo Drive cannot drive the Servomotor.
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Forward Drive Prohibition Input (POT) and Reverse Drive Prohibition
Input (NOT)

Pin 9: Forward Drive Prohibition Input (POT)

Pin 8: Reverse Drive Prohibition Input (NOT)

w

® Function
These two input signals prohibit the forward and reverse rotations (over-travel) of the Servomotor.

When the Drive Prohibition Input Selection (Pn504) is set to 1, the operation when drive prohibition
input is ON can be selected in the Stop Selection for Drive Prohibition Input (Pn505).

If the Drive Prohibition Input Selection (Pn504) is set to 2, Drive Prohibition Input Protection (E380)
will be enabled when drive prohibition input is ON.
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|1’| Precautions for Correct Use

With the default settings, both signals are disabled (i.e., drive prohibition input is disabled). For
any system that requires drive prohibition input, set the Drive Prohibit Input Selection (Pn504) to
either 0 or 2. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can be
changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

I Alarm Reset Input (RESET)

Pin 31: Alarm Reset Input (RESET)

This is the default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can
be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

The input logic allowed for the Alarm Reset Input (RESET) is NO contact only. (NC contact cannot be
set.)

® Function

This signal is for external servo alarm reset input. (An alarm is reset at the rising edge of the input
signal).

An alarm state will be cleared if the input signal remains ON for 120 ms or more.

The error counter content will also be reset when an alarm is reset, disabling the position loop. If so,
remove the cause of the alarm before resuming the operation. For hazard prevention, be sure to turn
OFF the Operation Command (RUN) and then input the alarm reset signal.

Some alarms cannot be reset with this input.
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3 Specifications

I Error Counter Reset Input (ECRST)

Pin 30: Error Counter Reset Input (ECRST)

This is the default allocation. The function allocated to the input terminals (CN1 pin 1 to 8, 9, 26 to 33)
can be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

The Error Counter Reset Input (ECRST) must be allocated only to pin 30 (S17). Otherwise, a Error
Counter Reset Allocation Error (A332) will occur.

The input logic for the Error Counter Reset Input (ECRST) is NO contact only. (NC contact cannot be
set.)

® Function

The error counter content will be reset when the Error Counter Reset Input signal turns ON, which
disables the position loop.

You can use Error Counter Reset Condition Selection (Pn517) to set the status (level) signal (ON) or
differential (rising edge) signal (from OFF to ON).

The duration of differential signal input must be 100 us or longer; the duration of status signal input
must be 1 ms or longer. The counter may not be reset if the signal is shorter than this duration.

I Control Mode Switching (TVSEL)

Pin 32: Control Mode Switching (TVSEL)

This is the default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can
be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function

When Control Mode Selection (Pn001) is set to 3, this signal enables the control mode to be
switched as follows.

Pn001 set value OFF (first control mode) ON (second control mode)

3 Position control Speed control
(Internally set speed control)

I Gain Switching (GSEL)

Pin 27: Gain Switching (GSEL)

This is the default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can
be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function

This signal is enabled when Gain Switching Mode (Pn115 for position control and Pn120 for speed
control) is set to 2.

When the signal is OFF, Gain 1 is enabled. When the signal is ON, Gain 2 is enabled.
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3 Specifications

Damping Filter Switching 1 (DFSEL1) and Damping Filter
Switching 2 (DFSEL?2)

Pin 26: Damping Filter Switching 1 (DFSEL1)
No allocation: Damping Filter Switching 2 (DFSEL2)

This is the default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can
be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function

When Damping Filter Selection (Pn213) is set to 1 or 2, this signal enables the use of sequence

signals to switch among four damping control filters.

anz;ii;a DFSEL1 | DFSEL2 | Damping Filter 1 | Damping Filter 2 | Damping Filter 3 | Damping Filter 4
1 OFF - Enabled Enabled
ON - Enabled Enabled
2 OFF OFF Enabled
ON OFF Enabled
OFF ON Enabled
ON ON Enabled

Electronic Gear Switching 1 (GESEL1) and Electronic Gear

Switching 2 (GESEL?2)

Pin 28: Electronic Gear Switching 1 (GESEL1)

No allocation: Electronic Gear Switching 2 (GESEL2)

This is the default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can
be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function

These two signals can be used to switch among up to four electronic gear ratio numerators.

ceses | eesme | Fgmone [ Eemone [ Eemone [ e
OFF OFF Pn009 enabled
ON OFF Pn500 enabled
OFF ON Pn501 enabled
ON ON Pn502 enabled

Note Electronic Gear Ratio Denominator (Pn010) is common.
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3 Specifications

I Pulse Prohibition Input (IPG)

Pin 33: Pulse Prohibition Input (IPG)

This is the default allocation. Remember, however, that Command Pulse Prohibition Input Setting
(Pn518) is set to 1 (disabled) by default. Before using this signal, change the value set in Pn518 to 0
(enabled). The function allocated to the input terminals (CN1 pin 1 to 8, 9, 26 to 33) can be changed
using Input Signal Selection 1 to 10 (Pn400 to Pn409).

The Pulse Prohibition Input (IPG) can be allocated only to pin 33 (SI110). Otherwise, a Pulse Prohibition
Input Allocation Error (A337) will occur.
® Function

This input signal enables to forcibly stop the command pulse input.

When this input signal is ON, the Servo Drive does not count pulses while ignoring the command
pulse input.

I Internally Set Speed Selection 1, 2 and 3 (VSEL1, 2 and 3)

Pin 33: Internally Set Speed Selection 1 (VSEL1), Pin 30: Internally Set Speed Selection 2 (VSEL2),
Pin 28: Internally Set Speed Selection 3 (VSEL3)

This is the default allocation. Remember, however, that Command Speed Selection (Pn300) is setto 1
(enabled) by default. Change the value set in Command Speed Selection (Pn300) to 1 or 3 (enabled)
before attempting to change the internally set speed. The logic and allocation of input terminals (CN1
pin 1to 8, 9, 26 to 33) can be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function

The internally set speed function performs the speed control according to the internally set speed
value in the parameter.

You can select the desired motor speed from up to eight internally set speed values.

Pn\?;geset VSEL1 VSEL2 VSEL3 Speed command selection
1 OFF OFF - Internally Set Speed 1 (Pn304)
ON OFF - Internally Set Speed 2 (Pn305)
OFF ON - Internally Set Speed 3 (Pn306)
ON ON - Internally Set Speed 4 (Pn307)
3 OFF OFF OFF Internally Set Speed 1 (Pn304)
ON OFF OFF Internally Set Speed 2 (Pn305)
OFF ON OFF Internally Set Speed 3 (Pn306)
ON ON OFF Internally Set Speed 4 (Pn307)
OFF OFF ON Internally Set Speed 5 (Pn308)
ON OFF ON Internally Set Speed 6 (Pn309)
OFF ON ON Internally Set Speed 7 (Pn310)
ON ON ON Internally Set Speed 8 (Pn311)

To use the internally set speed function, set the Zero Speed Designation Input (VZERO) to NC
contact (to achieve the zero command speed when the signal is OFF). By default, the Zero Speed
Designation Input (VZERO) is set to 0. Before using this signal, change the value set in Zero Speed
Designation Selection (Pn315) to 1 or 2 (enabled). (Unless Zero Speed Designation Selection is
enabled, the Servomotor will rotate at the speed set in Internally Set Speed 1 (Pn304) when the
servo is turned ON.)
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3 Specifications

I Zero Speed Designation (VZERO)
No allocation: Zero Speed Designation (VZERO)

There is no default allocation. Zero Speed Designation Selection (Pn315) is set to 0 (disabled) by
default. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can be changed using
Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function
The Zero Speed Designation Input (VZERO) enables to forcibly set the speed command value to 0.

It is enabled when Zero Speed Designation Selection (Pn315) is set to 1 to 3.
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HIRLIELES Operation when ON
value

0 The Zero Speed Designation Input function is disabled.

1 The speed command value is set to 0. 3
2 The speed command value is set to 0. The Servomotor enters the position lock mode if the

motor speed is equal to or less than the value set in Position Lock Level Setting (Pn316). ®
3 The Servomotor enters the position lock mode if the command speed is equal to or less ;
than the value set in Position Lock Level Setting (Pn316). o
>
s
=]
ISpeed Command Sign Input (VSIGN) g
o)
No allocation: Speed Command Sign Input (VSIGN) %
o

There is no default allocation. Speed Command Direction Selection (Pn301) is set to 0 (disabled) by
default. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can be changed using
Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function
This input signal specifies the rotation direction for the speed command.

When Speed Command Direction Selection (Pn301) is set to 1 (enabled), the rotation direction setting
for the internal command speed is disabled.

Pn301 set VSIGN Internal command speed Servorr.\otor. SEEUEY
value direction
0 OFF + (Forward rotation command: 0 to 20,000 r/min) Forward
— (Reverse rotation command: —20,000 to 0 r/min) Reverse
ON + (Forward rotation command: 0 to 20,000 r/min) Forward
— (Reverse rotation command: —20,000 to 0 r/min) Reverse
1 OFF + (Forward rotation command: 0 to 20,000 r/min) Forward
— (Reverse rotation command: —20,000 to 0 r/min)
ON + (Forward rotation command: 0 to 20,000 r/min) Reverse
— (Reverse rotation command: —20,000 to 0 r/min)
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3 Specifications

I Torque Limit Switching (TLSEL)
No allocation: Torque Limit Switching (TLSEL)

There is no default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33)
can be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function
This input signal switches the torque limit setting.

It is enabled when Torque Limit Selection (Pn521) is set to 3 or 6.

PnVSaZI:llj:et TLSEL Forward Reverse
3 OFF Pn013 (No. 1 Torque Limit) Pn013 (No. 1 Torque Limit)
ON Pn522 (No. 2 Torque Limit) Pn522 (No. 2 Torque Limit)
6 OFF Pn013 (No. 1 Torque Limit) Pn522 (No. 2 Torque Limit)
ON Pn525 (Forward External Torque Limit) | Pn526 (Reverse External Torque Limit)

I Emergency Stop Input (STOP)
No allocation: Emergency Stop Input (STOP)

There is no default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33)
can be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function
This signal is for external alarm stop input.

If the Emergency Stop (STOP) is input, the Servomotor stops according to the value set in Stop
Selection for Alarm Detection (Pn510).

I Inertia Ratio Switching Input (JSEL)

No allocation: Inertia Ratio Switching Input (JSEL)

This is the default allocation. The logic and allocation of input terminals (CN1 pin 1 to 8, 9, 26 to 33) can
be changed using Input Signal Selection 1 to 10 (Pn400 to Pn409).

® Function

This signal switches the inertia ratio between the Inertia Ratio 1 (Pn004) and Inertia Ratio 2
(Pn613).

When this signal is OFF, the value set in Inertia Ratio 1 (Pn004) is enabled. When this signal is ON,
the value set in Inertia Ratio 2 (Pn613) is enabled.
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3 Specifications

3-1-7 Control Output Circuits

I Position Feedback Output

Servo Drive Controller
R=120t0 180 Q
<5V

—

R Phase A

Phase A—
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Phase B— _BI RE] Phase B

Output line driver
AM26C31 or equivalent

Phase Z—

|

Phase Z

- Lov

Lov Applicable line receiver :

AM26C32 or equivalent o

—FG )

z

2

I Phase-Z Output (Open Collector Output) s
Servo Drive Controller %

T_W”“h <

Maximum service
voltage: 30 VDC max.
Maximum output
J7 Shell IFG I v OV current: 50 mA max.
FG = I T LFc

I Sequence Output

Servo Drive
.................................. 10Q |+ N External power supply
; X 12t0 24 VDC
}§ L\;ﬁ J_ Maximum service voltage: 30 VDC max.
Di 'I' Maximum output current: 50 mA max.

Di: Surge voltage prevention diode

(When driving a relay directly with an output
signal, always insert a diode as shown in the
above figure. Use a high-speed diode.)
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3 Specifications

3-1-8 Control Output Details

I Control Output Sequence

Control Power Supply ON
(L1C and L2C) OFF
Approx. 100 to 300 ms
Internal Control ON
Power Supply OFF |
Approx. 2 s
Approx. 1.5s
MPU Initialization ON o
Completed OFF
0 s min.

Main Circuit  ON
Power Supply
(L1, L2 and L3) OFF

. Initialization completed, approx. 10 ms after main circuit power ON*2

Servo Ready ON
Completed Output

(READY) OFF

Alarm Output ON

(ALM) g

Positioning ON

Completion Output

(INP)  OFF
=—= 0 ms min.
Operation  ON
Command Input
(RUN)  OFF
Approx. 2 ms

Dynamic Brake ON
OFF

Approx. 60 ms Pn437
Motor Power Supply ON
OFF

Approx. 4 ms — 110 6 Mms
Brake Interlock Output ON
(BKIR) OFF

100 ms min.*1

Servo Position, Speed ON
or Torque Input OFF

*1 Although the servo ON signal is input from the hardware in this section, it is not acceptable.

*2 The Servo Ready Completed Output (READY) turns ON only when both of these conditions are met: MPU
initialization is completed and the main power supply is established.

*3 Once the internal control power supply is established, a protective function starts working about 1.5 seconds
after the MPU starts initializing itself. Be sure that all 1/O signals that are connected to the amplifier, especially
the Forward/Reverse Drive Prohibition Input etc., are established before any protective function starts working.
You can increase this time with Pn618 (Power Supply ON Initialization Time).
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3 Specifications

I Encoder Outputs (Phase A, B and 2)
Pin 21: +A, Pin 22: —A, Pin 48: —B, Pin 49: +B, Pin 23: +Z, Pin 24: —Z

® Function

e These pins output the phase-A, phase-B, and phase-Z encoder signals of the Servomotor.
» The output pattern conforms to RS422.

» The line-driver ground wires for the output circuit is connected to the signal ground (SGGND)
without insulation.

» The maximum output frequency is 4 Mpps (quadrupled).
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I Brake Interlock Output (BKIR)

Pin 11: Brake Interlock Output (BKIR)
Pin 10: Brake Interlock Output Common (BKIRCOM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

w

® Function

The Brake Interlock Output outputs the external brake timing signal according to the values set in
the Brake Timing when Stopped (Pn437) and Brake Timing during Operation (Pn438).
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I Servo Ready Completed Output (READY)
Pin 35: Servo Ready Completed Output (READY)
Pin 34: Servo Ready Completed Output Common (READYCOM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

® Function
This output signal indicates the Servo Drive is ready to be energized.

This signal turns ON when the control/main power supply is ON and the Servo Drive is not in an
alarm state.

I Alarm Output (/ALM)
Pin 37: Alarm Output (/ALM)
Pin 36: Alarm Output Common (ALMCOM)
The alarm output terminals are fixed to pins 36 and 37.

® Function
This output is turns OFF when the Servo Drive detects an error.

It is OFF when the power supply is turned ON, but it turns ON when the Servo Drive’s initial
processing is completed.
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3 Specifications

Positioning Completion Output 1 (INP1) and Positioning Completion
Output 2 (INP2)

Pin 39: Positioning Completion Output 1 (INP1)

Pin 38: Positioning Completion Output 1 Common (INP1COM)

No allocation: Positioning Completion Output 2 (INP2)

No allocation: Positioning Completion Output 2 Common (INP2COM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

® Function

INP1 turns ON when the number of error pulses accumulated in the error counter is equal to or less
than Positioning Completion Range 1 (Pn431).

INP2 turns ON when the number of error pulses accumulated in the error counter is equal to or less
than Positioning Completion Range 2 (Pn442).

This output signal turns ON according to the condition set in Positioning Completion Condition
Selection (Pn432).

I Motor Rotation Speed Detection Output (TGON)

Pin 39: Motor Rotation Speed Detection Output (TGON)
Pin 38: Motor Rotation Speed Detection Output Common (TGONCOM)
This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can

be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).
® Function

The output signal turns ON when the Servomotor speed exceeds the value set in Rotation Speed for
Motor Rotation Detection (Pn436).

§ Torque Limit output (TLIMT)

No allocation: Torque Limit Output (TLIMT)
No allocation: Torque Limit Output Common (TLIMTCOM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

® Function

This output signal turns ON when the torque limit function is enabled.

I Zero Speed Detection Signal (ZSP)

No allocation: Zero Speed Detection Signal (ZSP)
No allocation: Zero Speed Detection Signal Common (ZSPCOM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

® Function

This output turns ON when the motor rotation speed is equal to or less than the value set in the Zero
Speed Detection (Pn434).
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3 Specifications

I Speed Conformity Output Signal (VCMP)

No allocation: Speed Conformity Output Signal (VCMP)
No allocation: Speed Conformity Output Signal Common (VCMPCOM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

® Function
This output signal turns ON when the command speed matches the motor speed.

It turns ON when the difference between the command speed and the motor speed falls within the
range set in Speed Conformity Detection Range (Pn435).
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I Warning Output 1 (WARN1)/Warning Output 2 (WARN2)
No allocation: Warning Output 1 (WARN1)/Warning Output 2 (WARN2)
No allocation: Warning Output 1 Common (WARN1COM)/Warning Output 2 Common (WARN2COM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

w

® Function

This signal turns ON when the condition set in the Warning Output Selection 1 (Pn440)/Warning
Output Selection 2 (Pn441) is met.
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I Position Command Status Output (P-CMD)
No allocation: Position Command Status Output (P-CMD)

No allocation: Position Command Status Output Common (P-CMDCOM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

® Function

This output signal turns ON when the positioning command input signal is ON.

I Alarm Clear Attribute Output (ALM-ATB)

No allocation: Alarm Clear Attribute Output (ALM-ATB)
No allocation: Alarm Clear Attribute Output Common (ALM-ATBCOM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

® Function

This signal turns ON if an alarm occurs and it can be cleared.
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3 Specifications

I Speed Command Status Output (V-CMD)

No allocation: Speed Command Status Output (V-CMD)
No allocation: Speed Command Status Output Common (V-CMDCOM)

This is the default allocation. The allocation of output terminals (CN1 pin 10, 11, 34, 35, 38 and 39) can
be changed using Output Signal Selection 1 to 4 (Pn410 to Pn413).

® Function
This output signal turns ON when a speed command is input in the speed control mode.

3-1-9 Encoder Connector Specifications (CN2)

Zi;_ Symbol Name Function and interface
1 E5V Encoder power supply +5 V | Power supply output for the encoder
2 EOV Encoder power supply
GND
3 - Not used Do not connect.
4 - Not used
5 PS+ Encoder + phase-S input | Encoder signal I/O (Serial signal)
6 PS— Encoder — phase-S input
Shell FG Frame ground Frame ground

® Connectors for CN2 (6 Pins)

Name Model Manufacturer OMRON model number
Drive connector 53460-0629 Molex Japan R88A-CNWO1R
Cable connector 55100-0670
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3 Specifications

3-1-10 Analog Monitor Connector Specifications (CN5)

I Monitor Output Signal Table

® Monitor Output (CN5)

w
h
(7]
[¢]
<
o
9
Pin . . <
No Symbol Name Function and interface &
: S
1 AM1 Analog monitor Outputs the analog signal for the monitor. 3
output 1 Default setting: Motor rotation speed 1 V/(500 r/min) g
The item and the unit can be changed using Pn416 and Pn417. s
(%2}
The output method can be changed using Pn421.
2 AM2 Analog monitor Outputs the analog signal for the monitor. 3
output 2 Default setting: Torque command 1 V/(33%)
The item and the unit can be changed using Pn418 and Pn419.
The output method can be changed using Pn421.
3 GND Analog monitor Ground for analog monitors 1, 2
ground
- Not used Do not connect.
- Not used Do not connect.
- Not used Do not connect.

® Connectors for CN5 (6 Pins)

Name Model Manufacturer
Connector housing 51004-0600 Molex Japan
Connector terminal 50011-8000 Molex Japan

(SND) suoneoanoads 10108uuo) Jonuop bojeuy OT-T-E

I Monitor Output Circuit

Servo Drive
—
A 1kQ | 1/2 AM1/AM2
+
Monitor equipment
3 GND

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 3-33



3 Specifications

3-1-11 USB Connector Specifications (CN7)

Connecting the Servo Drive with a computer via the USB connector enables operations such as
parameter setting and changing, control status monitoring, alarm status and history checking, and

parameter saving and loading.

ZI(: Symbol Name Function and interface
1 VBUS USB signal terminal Used for computer communications
2 D-
3 D+
4 - Reserved for Do not connect.
manufacturer use
5 SENGND | Signal ground Signal ground

El Precautions for Correct Use

Use a commercially available USB cable that is shielded, equipped with a ferrite core for noise
immunity, and supports USB2.0.

The Mini B type USB cable can be used.
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3 Specifications

3-2 Overload Characteristics
(Electronic Thermal Function)

An overload protection function (electronic thermal) is built into the Servo Drive to protect the Servo
Drive and Servomotor from overloading.

If an overload occurs, first eliminate the cause of the overload and then wait at least 1 minute for the
motor temperature to drop before turning ON the power again.

If the alarm reset operation is repeated at short intervals, the motor windings may burn out.

[eWIaYL 21U0J103|T) SoNSLB1oRIRYD PROJIBAD Z-€

(uonoun4

3-2-1 Overload Characteristics Graphs

w

The following characteristics graphs show the relationship between the load ratio and electronic thermal
function’s operation time.
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3 Specifications

3-3 Servomotor Specifications

3-3-1

The following types of OMNUC G5-Series AC Servomotors (Pulse-train Input Type) are available.

¢ 3,000-r/min Servomotors
¢ 2,000-r/min Servomotors
¢ 1,000-r/min Servomotors

There are various options available, such as models with brake, or different shaft types.

Select a Servomotor based on the mechanical system’s load conditions and the installation

environment.

General Specifications
2,000-r/min
3,000-r/min Servomotors 1,000-r/min
Item Servomotors 3,000-r/min Servomotors
Servomotors
50 to 750 W 1to 5 kW 900 W to 3 kW
Operating ambient 0to 40°C

temperature and humidity

20% to 85% (with no condensation)

Storage ambient temperature
and humidity

—20 to 65°C, 20% to 85% (with no condensation)
Maximum guaranteed temperature: 80°C for 72 hours max. (normal humidity)

Operating and storage
atmosphere

No corrosive gases

Vibration resistance™

Acceleration of 49 m/s?

24.5 m/s? max. in X, Y, and Z directions when the motor is stopped

Impact resistance

Acceleration of 98 m/s? max. 3 times each in X, Y, and Z directions

Insulation resistance

Between power terminal and FG terminal: 20 MQ min. (at 500 VDC)

Dielectric strength

1,500 VAC between power terminal and FG terminal for 1 min (voltage 200 V)
1,000 VAC between brake terminal and FG terminal for 1 min

Insulation class

Class B

Class F

Protective structure

IP65 (except for through-shaft parts and motor and encoder connector pins)

® International standard

2,000-r/min
3,000-r/min Servomotors 1,000-r/min
Item Servomotors 3,000-r/min Servomotors
Servomotors

50 to 750 W 1to 5 kW 900 W to 3 kW
EC Directives Low Voltage Directive | EN60034-1/-5
UL standards UL1004-1 UL1004-1
CSA standards CSA22.2 No.100

*1 The amplitude may be increased by mechanical resonance. In the long term, do not exceed 80% of the

specified value.

Note 1 Do not use the Servomotor with cables submerged in oil or water.
2 Do not expose the cable outlet or connections to stress due to bending or its own weight.
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3-3-2 Characteristics

I 3,000-r/min Servomotors

3 Specifications

Model (R88M-) 200 VAC
Item Unit KEO05030H KE10030H KE20030H KE40030H
Rated output™ w 50 100 200 400
Rated torque™ N-m 0.16 0.32 0.64 1.3
Rated rotation speed r/min 3,000
Maximum rotation speed r/min 5,000
Momentary maximum N-m 0.48 0.95 191 3.8
torque”™®
Rated current™® A (rms) 11 11 1.6 2.6
Momentary maximum A (rms) 4.7 4.7 6.9 11.0
current™
Rotor inertia | Without brake kg-m? 0.025 x 10™ 0.051 x 10™ 0.14 x 10 0.26 x 107
With brake kg-m? 0.027 x 10 0.054 x 107 0.16 x 107 0.28 x 107
Applicable load inertia - 30 times the rotor inertia max."?
Torque constant™ N-m/A 0.10+10% 0.21+10% 0.29+10% 0.36+10%
Power rate™l | Without brake kW/s 10.4 20.1 30.3 62.5
With brake kWi/s 9.3 19.0 25.8 57.2
Mechanical | Without brake ms 1.56 1.08 0.71 0.52
time constant 'yt prake ms 1.74 1.14 0.84 0.57
Electrical time constant ms 0.70 0.79 2.6 3.0
Allowable radial load"® N 68.6 68.6 245 245
Allowable thrust load"® N 58.8 58.8 98 98
Weight | Without brake kg Approx. 0.32 Approx. 0.47 Approx. 0.82 Approx. 1.2
With brake kg Approx. 0.53 Approx. 0.68 Approx. 1.3 Approx. 1.7

Radiator plate dimensions (material)

100 x 80 x t10 (Al)

130 x 120 x t12 (Al)

Applicable Servo Drives (R88D-)

KPO1H

KPO1H

KPO2H \

KPO4H
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3 Specifications

® Brake Specifications

Model (R88M-) 200 VAC
Item Unit KEO05030H KE10030H KE20030H KE40030H
Brake inertia kg-m? 2x107 2x107 1.8x 106 1.8 x 10
Excitation voltage™ \ 24 VDC£5%
Power consumption (at 20°C) W 7 7 9 9
Current consumption (at 20°C) A 0.3 0.3 0.36 0.36
Static friction torque N-m 0.29 min. 0.29 min. 1.27 min. 1.27 min.
Attraction time™ ms 35 max. 35 max. 50 max. 50 max.
Release time™ ms 20 max. 20 max. 15 max. 15 max.
Backlash +1°
Allowable work per braking J 39.2 39.2 137 137
Allowable total work J 4.9x10° 49x10° 44.1 x 10° 44.1 x 10°
Allowable angular rad/s2 30,000 max. (Speed of 2,800 r/min or more must not be changed in less than

acceleration

10 ms.)

Brake life - 10 million times min.
Rating - Continuous
Insulation class - Class F
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3 Specifications

Model (R88M-) 200 VAC
Item Unit KE75030H KE1KO030H KE1K530H
Rated output™ w 750 1,000 1,500
Rated torque™t N-m 2.4 3.18 4.77
Rated rotation speed r/min 3,000
Maximum rotation speed r/min 4,500 5,000
Momentary maximum N-m 7.1 9.55 14.3
torque”™*
Rated current™ A (rms) 4.0 6.6 8.2
Momentary maximum A (rms) 17.0 28 35
current™
Rotor inertia | Without brake kg-m?2 0.87 x 1074 2.03 x 104 2.84 x 10
With brake kg-m? 0.97 x 104 2.35x 10 3.17x 10
Applicable load inertia - 20 times the rotor 15 times the rotor inertia max. 2
inertia max."?
Torque constant™ N-m/A 0.45+10% 0.37 0.45
Power rate™l | Without brake kwi/s 66.0 49.8 80.1
With brake kW/s 58.9 43.0 71.8
Mechanical | Without brake ms 0.45 0.61 0.49
time constant 'yt prake ms 0.51 0.71 0.55
Electrical time constant ms 4.6 5.8 6.3
Allowable radial load™ N 392 490 490
Allowable thrust load" N 147 196 196
Weight | Without brake kg Approx. 2.3 Approx. 3.5 Approx. 4.4
With brake kg Approx. 3.1 Approx. 4.5 Approx. 5.4
Radiator plate dimensions (material) 170 x 160 x t12 (Al) 320 x 300 x t20 (Al)
Applicable Servo Drives (R88D-) KPO8H KP15H ‘ KP15H
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3 Specifications

® Brake Specifications

Model (R88M-) 200 VAC
Item Unit KE75030H KE1K030H KE1K530H
Brake inertia kg-m? 7.5x 100 0.33x 104 0.33x 104
Excitation voltage™ v 24 VDC+5% 24 VDC+10%
Power consumption (at 20°C) W 10 19 19
Current consumption (at 20°C) A 0.42 0.81+10% 0.81+10%
Static friction torque N-m 2.45 min. 7.8 min. 7.8 min.
Attraction time™ ms 70 max. 50 max. 50 max.
Release time™ ms 20 max."® 15 max."® 15 max."®
Backlash +1°
Allowable work per braking J 196 392 392
Allowable total work J 1.47 x 10° 4.9 x 10° 4.9 x 10°
Allowable angular rad/s2 10,000

acceleration

Brake life - 10 million times min.
Rating - Continuous
Insulation class - Class F
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3 Specifications

Model (R88M-) 200 VAC

Item Unit KE2KO030H KE3KO030H KE4K030H KE5KO030H
Rated output™ w 2,000 3,000 4,000 5,000
Rated torque™t N-m 6.37 9.55 12.7 15.9
Rated rotation speed r/min 3,000
Maximum rotation speed r/min 5,000 4,500 4,500
Momentary maximum N-m 19.1 28.6 38.2 47.7
torque™®
Rated current'! A (rms) 11.3 18.1 19.6 24.0
Momentary maximum A (rms) 48 77 83 102
current™
Rotor inertia | Without brake kg-m? 3.68 x 104 6.50 x 104 12.9x 104 17.4 x 10

With brake kg-m? 4.01x 10 7.85x 10 14.2x 104 18.6 x 10
Applicable load inertia - 15 times the rotor inertia max. "
Torque constant™ N-m/A 0.44 0.41 0.49 0.49
Power rate”? | Without brake kW/s 110 140 126 146

With brake kW/s 101 116 114 136
Mechanical Without brake ms 0.44 0.41 0.51 0.50
time constant [’y ith prake ms 0.48 0.49 0.56 0.54
Electrical time constant ms 6.7 11 12 13
Allowable radial load™ N 490 490 784 784
Allowable thrust load™ N 196 196 343 343
Weight | Without brake kg Approx. 5.3 Approx. 8.3 Approx. 11.0 Approx. 14.0

With brake kg Approx. 6.3 Approx. 9.4 Approx. 12.6 Approx. 16.0

Radiator plate dimensions (material) 380 x 350 x t30 (Al)
Applicable Servo Drives (R88D-) KP20H KP30H ‘ KP50H KP50H
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3 Specifications

® Brake Specifications

Model (R88M-) 200 VAC
Item Unit KE2K030H KE3K030H KE4KO030H KE5KO030H
Brake inertia kg-m? 0.33x 104 0.33x 10 1.35x 10 1.35x 104
Excitation voltage™ \4 24 VDC+10%
Power consumption (at 20°C) W 19 19 22 22
Current consumption (at 20°C) A 0.81+10% 0.81+10% 0.90+10% 0.90+10%
Static friction torque N-m 7.8 min. 11.8 min. 16.1 min. 16.1 min.
Attraction time™ ms 50 max. 80 max. 110 max. 110 max.
Release time™ ms 15 max."® 15 max."® 50 max.”” 50 max.”’
Backlash +1°
Allowable work per braking J 392 392 1,470 1,470
Allowable total work J 4.9 x 108 4.9x108 2.2 x 10° 2.2 x 108
Allowable angular rad/s2 10,000
acceleration
Brake life - 10 million times min.
Rating - Continuous
Insulation class - Class F

*1 These are the values when the Servomotor is combined with a Servo Drive at normal temperature (20°C, 65%). The
momentary maximum 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 appropriate Servomotor and
confirm that operation is possible.
» The dynamic brake is rated for short-term operation. Use it only for emergency stopping. Configure the system to stop
for at least three minutes after the dynamic brake operates. Otherwise, the dynamic brake circuits may fail or the
dynamic brake resistor may burn.

*3 The allowable radial and thrust loads are the values determined for a limit of 20,000 hours at hormal operating

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

IRadiaI load
1-—> Thrust load

J—L Shaft center (T/2)

*4  This is a non-excitation brake. (It is released when excitation voltage is applied.)

*5  The operation time is the value (reference value) measured with a surge suppressor (CR50500 by Okaya Electric
Industries Co., Ltd.).

*6 Direct current switching with a varistor (Z15D151 by Ishizuka Electronics Co.).
*7 Direct current switching with a varistor (TNR9G820K by Nippon Chemi-Con Corporation).
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3 Specifications

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

» 3,000-r/min Servomotors (200 VAC)
The following graphs show the characteristics with a 3-m global non-flexible cable and a 200-VAC

input.

* R88M-KEO5030H (50 W)

Torque Power supply voltage
[N-m] dropped by 10%
05 - 0.48(3600) ‘ 0.48(5000)
0.48 RN 04
Momentary )
025 operation rangeo'13
0.16 Continuous ] 0.08
operation range :

(3600)
0 1000 2000 3000 4000 5000
Speed [r/min]

« R88M-KE40030H (400 W)

Power supply voltage

Torque o,
(N-m] dropped by 10%
40 - 3.8(3400) | 3.8(3800)
38 <
Momentary
20 4 operation range - .
[ie) N °
(13) Continuous T~ 3
operation range T~ 0.32
(3400)(3800)

0 1000 2000 3000 4000 5000
Speed [r/min]

« R88M-KE1K530H (1.5 kW)

[N'm] Power supply voltage
dropped by 10%

15114.3 (3200) 1‘14.3(3600)

Momentary operation
7.54 range .

4.77 4.77 4.0
Continuous operation range N

0 1000 2000 3000 4000 5000

[r/min]

« R88M-KE4KO030H (4 kW)

[N-m] Power supply voltage
dropped by 10%

30128.6 (3100) l28.7(3400)

Momentary operation .
range i
I 12.0

N

9.55 9.55 S
~{8.0
Continuous operation range 5.7

0 1000 2000 3000 4000 5000
[r/min]

154

* R88M-KE10030H (100 W)

Torque
[N'-m]
"0 0.95
Momentary
05 - operation range
0.32 0.32
Continuous 0.16

operation range

0 1000 2000 3000 4000 5000
Speed [r/min]

« R88M-KE75030H (750 W)

Power supply voltage

Torque dropped by 10%
[N-m]

8.0 1

71

7.1(3200) “7.1(3600)

Momentary N
operation range N
4.0 »eN4.0

24 2.4 3.0
Continuous ™~

operation range —~o0s6
(3200)(3600)

0 1000 2000 3000 4000 5000
Speed [r/min]

+ R88M-KE2KO030H (2 kW)

[N'm] Power supply voltage
dropped by 10%

20119.1 (3300) l 19.1(3700)

Momentary operation
104 range i

6.37 6.37

0 1000 2000 3000 4000 5000
[r/min]

« R88M-KE5K030H (5 kW)
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éoltaged b
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10%
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Momentary operation *,
range ¢

12.7 12.7
Continuous operation range

0 1000 2000 3000 4000 5000
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* R88M-KE20030H (200 W)

Power supply voltage

il"\(l)m?e dropped by 10%
20,1 1.911.91(4500)
" |Momentary operation range 4 N\ 1.5

1.2
1606j 0.64
| Continuous — o3
operation range

(4500)
0 1000 2000 3000 4000 5000
Speed [r/min]

« R88M-KE1KO030H (1 kW)

[N-m] Power supply voltage
dropped by 10%

1019.55 (3800) \9.55(4200)
¥

N

Momentary operation range AR
51318 3.18 )

Continuous operation range

0 1000 2000 3000 4000 5000
[r/min]

+ R88M-KE3KO030H (3 kW)

[N'm] Power supply voltage
dropped by 10%

301286 (3100) | 28.7(3400)
K4

Momentary operation "~
range S 12.0

151955 9.55
8.0
Continuous operation range 5.7

0 1000 2000 3000 4000 5000
[r/min]

Note 1 The continuous operation range is the range in which continuous operation is possible. Continuous operation at the
maximum speed is also possible. However, doing so will reduce the output torque.

2 If the motor power cable exceeds 20 m, the voltage drop will increase and the momentary operation range will

become narrower.
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3 Specifications

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

* R88M-KEO5030H
(50 W: With oil seal)

* Continuous torque - ambient temperature
Rated torque ratio [%]

Without brake
195 ----------------- = 95%
! With brake
50] !
i Ambient
temperature
0 10 20 30 40 [C]

* R88M-KE40030H
(400 W: Without oil seal)

* Continuous torque - ambient temperature
Rated torque ratio [%]

Without brake
100% : With brake
;8 ::::::::::::.:::::::::__ 75‘:/0
50 | E 70%
: L Ambient
0 10 20 30 40 Egg}perature

* R88M-KE40030V1
(400 W: With oil seal)

* Continuous torque - ambient temperature
Rated torque ratio [%]

100% With brake
[ dmomemee T 75%
50 A E
: L Ambient
0 10 20 30 40 Eoe(r:r]perature

« R88M-KE3KO030H
(3 kW)

Without brake

Rated torque ratio [%] With brake

100%

Ambient
0 10 20 30 40 E?g}perature
3-44

* R88M-KE10030H
(200 W: With oil seal)

* Continuous torque - ambient temperature
Rated torque ratio [%]

Without brake
100+

| With brake
70f---------- BN 70%
60f---------- A= 60%
507 !

! Ambient

0 10 20 30

* R88M-KE40030H
(400 W: With oil seal)

* Continuous torque - ambient temperature
Rated torque ratio [%]

100% Without brake
07 .
80 |omcommoocdooS With brake
70 [~TTTTTTToo AT
50 4 010
: | Ambient
0 10 20 30 40 }981]Pefature
* R88M-KE1K530H
(1.5 kw)
Without brake
Rated torque ratio [%] With brake
100%
----------------- a5
: Ambient
0 10 20 30 4o gperature

* R88M-KE4K030H
(4 kw)

Without brake
With brake

Rated torque ratio [%]
100%

,tAmbientt
emperature
40 [C]

40 temperature
['Cl

* R88M-KE20030H
(200 W: With oil seal)

* Continuous torque - ambient temperature
Rated torque ratio [%]

50]

| ltAmbientt
40 temperature
[°Cl

0 10 20

* R88M-KE40030H
(400 W: Without oil seal)

* Continuous torque - ambient temperature
Rated torque ratio [%]

With brake
100%
90 :*
50 A i
: Ambient
0 10 20 30 40 Eoeaperature
* R88M-KE2K030H
(2 kW)
Without brake

Rated torque ratio [%]
100%

With brake

tAmbientt
emperature

20

« R88M-KE5K030H
(5 kW)

Rated torque ratio [%]

100% With brake

70%

Ambient
temperature
[°Cl
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I 2,000-r/min Servomotors

3 Specifications

Model (R88M-) 200 VAC
Item Unit KE1K020H KE1K520H KE2K020H
Rated output™ w 1,000 1,500 2,000
Rated torque™® N-m 4.77 7.16 9.55
Rated rotation speed r/min 2,000
Maximum rotation speed r/min 3,000
Momentary maximum N-m 14.3 215 28.6
torque”™
Rated current™® A (rms) 5.7 9.4 11.5
Momentary maximum A (rms) 24 40 49
current™
Rotor inertia | Without brake kg-m? 4.60 x 104 6.70 x 10 8.72 x 104
With brake kg-m? 5.90 x 1074 7.99 x 10 10.0 x 10
Applicable load inertia - 10 times the rotor inertia max. "2
Torque constant’t N-m/A 0.63 0.58 0.64
Power ratel | Without brake kW/s 49.5 76.5 105
With brake kW/s 38.6 64.2 91.2
Mechanical Without brake ms 0.80 0.66 0.66
time constant '\with prake ms 1.02 0.80 0.76
Electrical time constant ms 9.4 10 10
Allowable radial load™ N 490 490 490
Allowable thrust load™ N 196 196 196
Weight | Without brake kg Approx. 5.2 Approx. 6.7 Approx. 8.0
With brake kg Approx. 6.7 Approx. 8.2 Approx. 9.5
Radiator plate dimensions (material) 275 x 260 x t15 (Al)
Applicable Servo Drives (R88D-) KP10H KP15H KP20H
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3 Specifications

® Brake Specifications

Model (R88M-) 200 VAC
Item Unit KE1K020H KE1K520H KE2K020H
Brake inertia kg-m? 1.35x 10 1.35x 10 1.35x 10
Excitation voltage™ \4 24 VDC+10%
Power consumption (at 20°C) W 14 19 19
Current consumption (at 20°C) A 0.59+10% 0.79+10% 0.79+10%
Static friction torque N-m 4.9 min. 13.7 min. 13.7 min.
Attraction time™ ms 80 max. 100 max. 100 max.
Release time™ ms 70 max.™® 50 max."® 50 max."®
Backlash +1°
Allowable work per braking J 588 1,176 1,176
Allowable total work J 7.8 x 10° 1.5 x 108 1.5 x 108
Allowable angular rad/s2 10,000
acceleration
Brake life - 10 million times min.
Rating - Continuous
Insulation class - Class F
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Model (R88M-) 200 VAC

Item Unit KE3K020H KE4K020H KE5K020H
Rated output™ w 3,000 4,000 5,000
Rated torque™® N-m 14.3 19.1 23.9
Rated rotation speed r/min 2,000
Maximum rotation speed r/min 3,000
Momentary maximum N-m 43.0 57.3 71.6
torque™®
Rated current™® A (rms) 17.4 21.0 25.9
Momentary maximum A (rms) 74 89 110
current™
Rotor inertia | Without brake kg-m?2 12.9 x 104 37.6 x 10 48.0 x 104

With brake kg-m? 14.2x 10 38.6 x 10 48.8 x 107
Applicable load inertia - 10 times the rotor inertia max."
Torque constant™ N-m/A 0.59 0.70 0.70
Power ratel | Without brake kWi/s 159 97.1 119

With brake kWi/s 144 94.5 117
Mechanical Without brake ms 0.57 0.65 0.63
time constant '\ith prake ms 0.63 0.66 0.64
Electrical time constant ms 12 20 19
Allowable radial load™ N 784 784 784
Allowable thrust load™ N 343 343 343
Weight | Without brake kg Approx. 11.0 Approx. 15.5 Approx. 18.6

With brake kg Approx. 12.6 Approx. 18.7 Approx. 21.8

Radiator plate dimensions (material)

380 x 350 x t30 (Al)

470 x 440 x t30 (Al)

Applicable Servo Drives (R88D-)

KP30H

KPS50H

KPS50H
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3 Specifications

® Brake Specifications

Model (R88M-) 200 VAC
Item Unit KE3K020H KE4K020H KE5K020H
Brake inertia kg-m? 1.35x 104 4.7 x 10 4.7 x 10
Excitation voltage™ v 24 VDC£10%
Power consumption (at 20°C) w 22 31 31
Current consumption (at 20°C) A 0.90+10% 1.3+10% 1.3+10%
Static friction torque N-m 16.2 min. 24.5 min. 24.5 min.
Attraction time™ ms 110 max. 80 max. 80 max.
Release time™ ms 50 max."® 25 max."”’ 25 max.”’
Backlash +1°
Allowable work per braking J 1,470 1,372 1,372
Allowable total work J 2.2 % 10° 20.9 x 108 2.9x 108
Allowable angular acceleration rad/s2 10,000
Brake life - 10 million times min.
Rating - Continuous
Insulation class - Class F

*1 These are the values when the Servomotor is combined with a Servo Drive at normal temperature (20°C, 65%). The
momentary maximum 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 appropriate motor and confirm
that operation is possible.

» The dynamic brake is rated for short-term operation. Use it only for emergency stopping. Configure the system to stop
for at least three minutes after the dynamic brake operates. Otherwise, the dynamic brake circuits may fail or the
dynamic brake resistor may burn.

*3 The allowable radial and thrust loads are the values determined for a limit of 20,000 hours at normal operating

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

IRadiaI load
——1-— Thrust load

J—L Shaft center (T/2)

*4  This is a non-excitation brake. (It is released when excitation voltage is applied.)

*5  The operation time is the value (reference value) measured with a surge suppressor (CR50500 by Okaya Electric
Industries Co., Ltd.).

*6 Direct current switching with a varistor (TNR9G820K by Nippon Chemi-Con Corporation).
*7 Direct current switching with a varistor (Z15D151 by Ishizuka Electronics Co.).
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3 Specifications

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

» 2,000-r/min Servomotors (200 VAC)
The following graphs show the characteristics with a 3-m global non-flexible cable and a 200-VAC

input.
@
w
* R88M-KE1K020H (1 kW) * R88M-KE1K520H (1.5 kW) * R88M-KE2K020H (2 kW) »
@
F
[N'm] [N-m] [N'm] 3
(o]
15{14.3 \14-3(238%% wunply g (2000) 21.5(}23§v(v)eor)supply 301286 (2000)_28.6(2200) i
Momentary operation "\ /Voltage Momenta tion N ower supply S
i N d d by 109 ry operation '~ oltage AR

101 range rnge y 10% range dr%p%d by 10% 'I_\g(r)]geentary operation "3 dropgeed by 10% 8
51T A 140 1017.16 7.16 oo 519,55 9.55 39 g
Continuous operation range 3.2 Continuous operation range 4:8 Continuous operation range 6.4 g.
T T T ) T T T 2
0 1000 2000 3000 [r/min] 0 1000 2000 3000 [r/min] 0 1000 2000 3000 [r/min] ©
* R88M-KE3K020H (3 kW) * R88M-KE4K020H (4 kW) * R88M-KE5K020H (5 kW) 3

(N-m] Eﬁgzresu‘)p'y [N-m] N-m]
dropped by 10% 57.3 (1900) 57.3(2100) ®
501 ' : 71.6 1900) 71.6(2100 o
43.0 (2200) y‘43.0(2400) 50 5&‘{2%% supply 701 (1900) : (Powe)r ool ®
M t ti L Momentary operation 109 . \\ o)
- ranr)]g]:n ary operation N ggg range \ dropped by 10% lr\gcr)]gmeentary operation . droppgd by 10% 5
Continuous operation range 9.5 ) ) 413.0 Continuous ’ §
. . | - Continuous operation range operation range J 3.0 &
0 1000 2000 3000 [r/min] : T 1 y y USRI a5
0 1000 2000 3000 [r/min] 0 1000 2000 3000 [r/min] 17

Note 1 The continuous operation range is the range in which continuous operation is possible. Continuous operation at the
maximum speed is also possible. However, doing so will reduce the output torque.

2 If the motor power cable exceeds 20 m, the voltage drop will increase and the momentary operation range will
become narrower.

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

« R88M-KE5K020H (5 kW)

Without brake

Rated torque ratio [%]
100%

With brake

Ambient
temperature
o0 [’C]
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I 1,000-r/min Servomotors

Model (R88M-) 200 VAC
Item Unit KE90010H KE2K010H KE3K010H
Rated output™® w 900 2,000 3,000
Rated torque™ N-m 8.59 19.1 28.7
Rated rotation speed r/min 1,000
Maximum rotation speed r/min 2,000
Momentary maximum N-m 19.3 47.7 71.7
torque™
Rated current A (rms) 7.6 17.0 22.6
Momentary maximum A (rms) 24 60 80
currentt
Rotor inertia | Without brake kg-m? 6.70 x 1074 30.3x 104 48.4 x 1074
With brake kg-m? 7.99 x 104 31.4x 104 49.2 x 104
Applicable load inertia - 10 times the rotor inertia max.”
Torque constant™® N-m/A 0.86 0.88 0.96
Power rate*l | Without brake kw/s 110 120 170
With brake kW/s 924 116 167

Mechanical Without brake ms 0.66 0.75 0.63
time constant ['with prake ms 0.78 0.78 0.64
Electrical time constant ms 11 18 21
Allowable radial load™ N 686 1,176 1,470
Allowable thrust load"® N 196 490 490
Weight | Without brake kg Approx. 6.7 Approx. 14.0 Approx. 20.0

With brake kg Approx. 8.2 Approx. 17.5 Approx. 23.5
Radiator plate dimensions (material) 270 x 260 x t15 (Al)
Applicable Servo Drives (R88D-) KP15H KP30H KP50H
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® Brake Specifications

Model (R88M-) 200 VAC
Item Unit KE90010H KE2K010H KE3K010H
Brake inertia kg-m? 1.35x 104 4.7 x 10 4.7 x10* &
Excitation voltage™ v 24 VDC+10% g
Power consumption (at 20°C) w 19 31 34 §
Current consumption (at 20°C) A 0.79+10% 1.3+10% 1.4+10% g
Static friction torque N-m 13.7 min. 24.5 min. 58.8 min. '('(&;
Attraction time™® ms 100 max. 80 max. 150 max. é“-
Release time™ ms 50 max."® 25 max.”’ 50 max.”’ §
Backlash +1° ’
Allowable work per braking J 1176 1372 1372 3
Allowable total work J 1.5 x 108 20.9 x 108 2.9x10°
Allowable angular rad/s2 10,000
acceleration 8
Brake life - 10 million times min. 2
Rating - Continuous g
Insulation class - Class F g'
@
*1 These are the values when the Servomotor is combined with a Servo Drive at normal temperature (20°C, 65%). The ‘Fj

momentary maximum 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 appropriate Servomotor and
confirm that operation is possible.

« The dynamic brake is rated for short-term operation. Use it only for emergency stopping. Configure the system to stop
for at least three minutes after the dynamic brake operates. Otherwise, the dynamic brake circuits may fail or the
dynamic brake resistor may burn.

*3  The allowable radial and thrust loads are the values determined for a limit of 20,000 hours at normal operating

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

IRadiaI load
——1-—— Thrust load

J—L Shaft center (T/2)

*4  This is a non-excitation brake. (It is released when excitation voltage is applied.)

*5  The operation time is the value (reference value) measured with a surge suppressor (CR50500 by Okaya Electric
Industries Co., Ltd.).

*6 Direct current switching with a varistor (TNR9G820K by Nippon Chemi-Con Corporation).
*7 Direct current switching with a varistor (Z15D151 by Ishizuka Electronics Co.).
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3 Specifications

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

¢ 1,000-r/min Servomotors (200 VAC)
The following graphs show the characteristics with a 3-m global non-flexible cable and a 200-VAC
input.

* R88M-KE90010H * R88M-KE2K010H * R88M-KE3K010H
(900 W) (2 kw) B kw)
. Power supply voltage . .
o dropped by 10% e o 717 (1400) 71.7(1600
20 19.3(1800) 501477 (1400) 47.7(1600) 7o L (1400)_74.7(1600)
T Power supply M \ Power supply

Momentary v M ¢ +&X voltage omentary X voltage
operation range  \ \14.0 op?enljaetpoﬁrlyange ». \dropped by 10% operation range "\ dropped by 10%

10 8.59 80 254191 194 f:'g 35287 287 |00
Continuous 43 Continuous 96 Continuous 20.0
operation range operation range : operation range 14.0

0 1000 2000 [r/min] 0 1000 2000 [r/min] 0 1000 2000 [r/min]

Note 1 The continuous operation range is the range in which continuous operation is possible. Continuous operation at the
maximum speed is also possible. However, doing so will reduce the output torque.

2 If the motor power cable exceeds 20 m, the voltage drop will increase and the momentary operation range will
become narrower.

I Temperature Characteristics of the Motor and Mechanical System

* Gb5-series AC Servomotors (Pulse-train Input Type) use rare earth magnets (neodymium-iron

magnets).

The temperature coefficient for these magnets is approximately -0.13%/°C. As the temperature
drops, the motor's momentary maximum torque increases, and as the temperature rises, the motor’s
momentary maximum torque decreases.

The momentary maximum torque rises by approximately 4% at a normal temperature of 20°C
compared to a temperature of -10°C.

Conversely, the momentary maximum torque decreases approximately 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 when starting at low temperatures.

Also check to see whether abnormal motor overheating or errors 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 optimal operation can be obtained even at low temperatures.
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3-3-3 Encoder Specifications

I Incremental Encoder Specifications

Item Specifications
Encoder system Optical encoder
20 bits
Number of output Phases A and B: 262,144 pulses/rotation
pulses Phase Z: 1 pulse/rotation

Power supply voltage | 5 VDC+5%

suoeol10ads 1010WOAISS €€

Power supply current | 180 mA (max.)

Output signal +S, -S
Output interface RS485 compliant

w
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3 Specifications

3-4 Decelerator Specifications

The following tables list the Decelerator models for OMNUC G5-series Servomotors. Select an
appropriate model based on the Servomotor capacity.

3-4-1 Models and Specifications

I Backlash: 3 Arcminutes max.

® For 3,000-r/min Servomotors

Rated Momgntary Momentary Allowable | Allowable
; Rated - maximum ; Decelerator . :
rotation Efficiency ; maximum o radial thrust Weight
Model speed torque rotation torque inertia load load
speed

r/min | N-m % r/min N-m kg-m? N N kg

50 | 1/5 | R88G- 600 | 0.50 63 1,200 151 |s500x107| 135 538 0.3
w HPG11B05100B0O

1/9 | R88G- 333 1.12 78 666 3.37 3.00x 107 161 642 0.3
HPG11B09050B0O

1/21 | R88G- 143 | 2.18 65 286 6.55 |500x106| 340 1,358 1.0
HPG14A21100B0O

1/33 | R88G- 91 | 3.75 71 182 11.2 | 440x106| 389 1,555 1.0
HPG14A33050B0

1/45 | R88G- 67 | 5.11 71 134 153 | 440x106| 427 1,707 1.0
HPG14A45050B0

100 | 1/5 | R88G- 600 | 1.28 80 1,200 380 |[500x107| 135 538 0.3
w HPG11B05100B0O

1/11 | R88G- 273 | 2.64 75 546 784 |600x108| 280 1,119 1.0
HPG14A11100B0

1/21 | R88G- 143 5.38 80 286 16.0 5.00 x 108 340 1,358 1.0
HPG14A21100B0O

1/33 | R88G- 91 | 6.86 65 182 204 |650x106| 916 3,226 2.4
HPG20A33100B0

1/45 | R88G- 67 | 9.36 65 134 278 |650x106| 1,006 | 3,541 2.4
HPG20A45100B0O

200 | 1/5 | R88G- 600 2.50 78 1,200 7.45 207 x10° 221 883 1.0
w HPG14A05200B0O

1/11 | R88G- 273 | 5.98 85 546 17.9 | 193x105| 280 1,119 1.1
HPG14A11200B0O

1/21 | R88G- 143 | 10.2 76 286 305 |490x105| 800 2,817 2.9
HPG20A21200B0O

1/33 | R88G- 91 17.1 81 182 51.1 4.50 x 10 916 3,226 2.9
HPG20A33200B0O

1/45 | R88G- 67 | 233 81 134 69.6 |450x105| 1,006 | 3,541 2.9
HPG20A45200B80
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Rated Momgntary Momentary Allowable | Allowable
. Rated - maximum ; Decelerator : :
rotation Efficiency ; maximum o radial thrust Weight
Model speed torque rotation torque inertia load load
speed
r/min | N-m % r/min N-m kg-m? N N kg L
400 | 1/5 | R88G- 600 | 5.66 87 1,200 16,5 |207x105| 221 883 1.1 g
W HPG14A05400B0 %
1/11 | R88G- 273 | 117 82 546 343 |567x105| 659 2,320 2.9 g
HPG20A11400B0 ;)
1/21 | R88G- 143 235 86 286 68.6 4.90 x 10°® 800 2,547 2.9 -‘:’
HPG20A2140080O =
1/33 | R88G- 91 | 347 81 182 1016 |g20x105 | 1,565 | 6,240 75 2
HPG32A33400B0 @
1/45 | R88G- 67 47.4 81 134 138.5 6.10x 10° | 1,718 6,848 7.5
HPG32A45400B0 3
750 | 1/5 | R88G- 600 9.96 83 1,000 29.5 6.80 x 10°° 520 1,832 2.9
W HPG20A05750B0O
1/11 | R88G- 273 | 200t 88 455 68.7 |600x105| 659 2,320 3.1 ©
HPG20A11750B0 [iN
1/21 | R88G- 143 42.3 84 238 125.2 3.00x 104 | 1,367 5,448 7.8 §
. Q.
HPG32A21750B0 2
1/33 | R88G- 91 | 69.7 88 152 206.2 | 270x10%| 1565 | 6,240 7.8 s
. o
HPG32A33750B0 %
1/45 | R88G- 67 | 95.0 88 112 281.2 |270x10%| 1,718 | 6,848 7.8 )
HPG32A45750B0 9
1 | 1/5 | R88G- 600 | 11.4 72 1,000 344 |390x10%4| 889 3,542 7.4 3
kw HPG32A052K0B
O
1/11 | R88G- 273 29.0 83 454 87.2 340x10%| 1126 4,488 7.9
HPG32A112K0B
O
1/21 | R88G- 143 | 58.1 87 238 1745 |300x104| 1,367 | 5,448 7.9
HPG32A211K5B
O
1/33 | R88G- 91 | 913 87 151 2742 | 480x10%| 4135 | 14,300 | 19.0
HPG50A332K0B
O
1/45 | R88G- 67 |1245| 87 1002 3739 |470x10%| 4538 | 15694 | 19.0
HPG50A451K5B
O
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Rated Momgntary Momentary Allowable | Allowable
; Rated - maximum ; Decelerator . :
rotation torque Efficiency rotation maximum inertia radial thrust Weight
Model speed a torque load load
speed
r/min | N-m % r/min N-m kg-m? N N kg
15 | 1/5 | R88G- 600 | 19.1 80 1,000 572 |390x10%| 889 3,542 7.4
kw HPG32A052K0BO
1/11 | R88G- 273 45.6 87 454 136.9 3.40x 104 | 1,126 4,488 7.9
HPG32A112K0BO
1/21 | R88G- 143 90.2 90 238 2703 |300x10%| 1,367 5,448 7.9
HPG32A211K5B0
1/33 | R88G- 91 |141.7| 90 136 4247 |480x10%| 4135 | 14,300 | 19.0
HPG50A332K0BO
1/45 | R88G- 67 193.2 90 100"2 579.2 | 470x10%4| 4,538 15,694 19.0
HPG50A451K5B
2 | 1/5 | R88G- 600 26.8 84 1,000 80.2 3.90x 104 889 3,642 7.4
kw HPG32A052K0BO
1/11 | R88G- 273 | 62.4 89 454 187.0 |340x104| 1,126 | 4,488 7.9
HPG32A112K0BO
1/21 | R88G- 143 | 119.1 89 214*2 357.0 |580x10%4| 3611 12,486 19.0
HPG50A212K0BO
1/33 | R88G- 91 [191.3| 91 1362 573.6 |a480x10%| 4135 | 14,300 | 19.0
HPG50A332K0BO
3 | 15 | R88G- 600 | 42.0 88 1,000 1258 |[380x10%4| 889 3,542 7.3
kw HPG32A053K0BO
1/11 | R88G- 273 | 92.4 88 4092 276.8 | 770x10%4| 2974 | 10,285 | 19.0
HPG50A113K0BO
1/21 | R88G- 143 |1825| 91 21472 546.5 |s5g80x10%4| 3,611 | 12,486 | 19.0
HPG50A213K0B0O
4 | 1/5 | R88G- 600 | 54.6 86 9002 164.3 |380x10%4| 889 3,542 7.9
kw HPG32A054K0BO
1/11 | R88G- 273 | 125.7 90 4092 378.2 |g8ox10%| 2974 10,285 19.1
HPG50A115K0B0O
5 | 1/5 | R88G- 600 | 70.0 88 900*2 209.9 |120x102| 2347 | 8118 | 186
kw HPG50A055K0BO
1/11 | R88G- 273 |159.2| 91 4092 4775 |ggox10%4| 2974 | 10,285 | 19.1
HPG50A115K0BO

*1 The value is the allowable continuous output torque of the Decelerator. Do not exceed this value.
*2 The value is the maximum allowable rotation speed of the Decelerator. Do not exceed the maximum motor shaft rotation
speed of 4,500 r/min.
Note 1 The Decelerator inertia is the Servomotor shaft conversion value.
2 The protective structure rating of the Servomotor with the Decelerator is 1P44.
3 The Allowable radial load column shows the values obtained at the center of the shaft (T/2).

4 The standard shaft type is a straight shaft. A model with a key and tap is indicated with J at the end of the model
number (the suffix shown in the box).
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® For 2,000-r/min Servomotors

Rated Momgntary Momentary Allowable | Allowable
) Rated - maximum ; Decelerator : :

rotation Efficiency ; maximum C radial thrust Weight
Model speed torque rotation torque inertia load load w
speed &
)
r/min | N-m % r/min N-m kg-m2 N N kg ]
[0}
1 | 15 |R88G- 400 | 20.3 85 600 60.8 |390x104| 889 3,542 7.3 g
kw HPG32A053K0B §
1/11 | R88G- 182 | 47.2 90 273 1416 |340x104| 1,126 | 4,488 7.8 2
HPG32A112K0SB S
1/21 | R88G- 95 | 922 92 143 276.3 | 290x10%| 1,367 | 5,448 7.8 S
HPG32A211K0SBO g
1/33 | R88G- 60 |1448| 92 91 4341 |470x10%| 4135 | 14,300 | 19.0 ’

HPG50A332K0SBI
1/45 | R88G- 44 | 1975| 92 67 592.2 |470x10%| 4,538 | 15694 | 19.0 3
HPG50A451K0SB

15 | 1/5 | R88G- 400 | 31.8 89 600 957 |380x104| 889 3,542 7.3 w
kw HPG32A053K0BO IN
AR
1/11 | R88G- 182 72.5 92 273 217.6 3.40 x 104 1,126 4,488 7.8 =
HPG32A112K0SBI %
1/21 | R88G- 95 138.3 92 143 4154 | 5g80x10%4| 3,611 12,486 19.0 f_,
HPG50A213K0BO =
[0}
1/33 | R88G- 60 |219.7| 93 91 659.8 | 470x10%| 4135 | 14,300 | 19.0 3
HPG50A332K0SB %
QD
g.
@
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Rated Momgntary Momentary Allowable | Allowable
; Rated - maximum ; Decelerator : :
rotation Efficiency ; maximum S radial thrust Weight
Model speed torque rotation torque inertia load load
speed
r/min | N-m % r/min N-m kg-m? N N kg
2 | 15 | R88G- 400 | 435 91 600 130.6 |380x104| 889 3,542 7.3
kw HPG32A053K0B
1/11 | R88G- 182 97.7 93 273 293.6 3.40x 104 | 1,126 4,488 7.8
HPG32A112K0SBO
1/21 | R88G- 95 186.5 93 143 560.5 |580x104| 3,611 12,486 19.0
HPG50A213K0BO
1/33 | R88G- 60 270,01 93 91 850.0° | 470x10%| 4135 14,300 19.0
HPG50A332K0SBO
3 | 1/5 | R88G- 400 64.4 90 600 197.8 | 3.80x10% 889 3,542 7.9
kw HPG32A054K0B
1/11 | R88G- 182 |144.7| 92 273 4352 |ggox10%4| 2974 | 10,285 | 19.1
HPG50A115K0BO
1/21 | R88G- 95 |00t | 93 143 839.8 |g90x10%4| 3.611 | 12,486 | 19.1
HPG50A213K0SBO
1/25 | R88G- 80 321.8 90 120 967.5 |300x103| 7,846 28,654 52.0
HPG65A253K0SBO
4 | 1/5 | R88G- 400 | 86.9 91 600 260.7 |110x102| 2347 | 8118 | 220
kw HPG50A055K0SBO
1/11 | R88G- 182 |1954| 93 273 586.2 |ga40x10%| 2974 | 10,285 | 235
HPG50A115K0SBO
1/20 | R88G- 100 |347.6 91 150 10429 |2g85x103| 7,338 26,799 55.4
HPG65A205K0SBO
1/25 | R88G- 80 [4393| 92 120 13179 |281x103| 7.846 | 28,654 | 554
HPG65A255K0SBO
5 | 1/5 | R88G- 400 |109.9| 92 600 329.4 |110x10%| 2347 | 8118 | 220
kw HPG50A055K0SBO
1/11 | R88G- 182 | 000t | 93 273 7325 | g40x10%4| 2974 | 10,285 | 235
HPG50A115K0SBO
1/20 | R88G- 100 |439.7| 92 150 1317.4 | 285y103 | 7.338 | 26,799 | 55.4
HPG65A205K0SBO
1/25 | R88G- 80 |[5557| 93 120 1664.7 | 281x102 | 7.846 | 28,654 | 554
HPG65A255K0SB

*1 The value is the allowable continuous output torque of the Decelerator. Do not exceed this value.

*2 The value is the maximum allowable rotation speed of the Decelerator. Do not exceed the maximum motor shaft rotation
speed of 4,500 r/min.

*3 The value is the maximum allowable torque of the Decelerator. Do not exceed this value.

Note 1 The Decelerator inertia is the Servomotor shaft conversion value.
2 The protective structure rating of the Servomotor with the Decelerator is IP44.
3 The Allowable radial load column shows the values obtained at the center of the shaft (T/2).

4 The standard models have a straight shaft. A model with a key and tap is indicated with J at the end of the model
number (the suffix shown in the box).
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3 Specifications

® For 1,000-r/min Servomotors

Rated Momgntary Momentary Allowable | Allowable
. Rated - maximum ; Decelerator : :
rotation Efficiency ; maximum C radial thrust Weight
Model speed torque rotation torque inertia load load w
speed &
)
r/min | N-m % r/min N-m kg-m2 N N kg ]
[0}
900 | 1/5 | R88G- 200 | 39.9 93 400 89.7 |380x104| 889 3,542 7.9 g
W HPG32A05900T7B §
1/11 | R88G- 90 88.8 94 182 199.6 |340x10%| 1,126 4,488 8.4 9
HPG32A119007B0O S
1/21 | R88G- 47 | 1696 | 94 95 381.0 |700x10%| 3611 | 12,486 | 19.1 S
HPG50A21900TBO g
1/33 | R88G- 30 |2665| 94 60 598.7 |s590x10%4| 4135 | 14,300 | 19.1 ’
HPG50A33900TB
2 | 1/5 | R88G- 200 90.7 95 400 226.6 | 4.90x 10 889 3,642 8.90 3
kw HPG32A052K0TBO
1/11 | R88G- 90 |1975| 94 182 4932 |gapx10%| 2974 | 10,285 | 20.1 w
HPG50A112K0TBO IN
AR
1/21 | R88G- 47 260.0" 95 95 850.01 |6.50x103| 3.611 12,486 20.1 =z
HPG50A212K0TBO %
1/25 | R88G- 40 | 4489 94 80 1121.0 |2g81x103| 7.846 | 28,654 | 554 @
HPG65A255K0SBO =
[0}
3 | 15 |R88G- 200 |1349| 94 400 337.0 |110x103| 2347 | 8118 | 220 3
kw HPG50A055K0SB %
1/11 | R88G- 90 246.0'1 95 182 749.3 | g40x10%| 2974 10,285 235 %
HPG50A115K0SBI ?
1/20 | R88G- 50 539.6 94 100 1348.0 |2g85x103| 7,338 26,799 55.4
HPG65A205K0SBO
1/25 | R88G- 40 | 6745| 94 80 1684.9 |2g81x103| 7.846 | 28,654 | 554
HPG65A255K0SBI

*1 The value is the allowable continuous output torque of the Decelerator. Do not exceed this value.

Note 1 The Decelerator inertia is the Servomotor shaft conversion value.
2 The protective structure rating of the Servomotor with the Decelerator is IP44.
3 The Allowable radial load column shows the values obtained at the center of the shaft (T/2).

4 The standard models have a straight shaft. A model with a key and tap is indicated with J at the end of the model
number (the suffix shown in the box).
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3 Specifications

I Backlash: 15 Arcminutes max.

® For 3,000-r/min Servomotors

Rated Momgntary Momentary Allowable | Allowable
; Rated . maximum ; Decelerator ; :
rotation Efficiency ; maximum c radial thrust Weight
Model torque rotation inertia
speed torque load load
speed
r/min | N-m % r/min N-m kg-m? N N kg
50 | 1/5 | R88G-VRSF05B100CJ | 600 0.52 65 1,000 1.56 4.00 x 108 392 196 0.55
W
1/9 | R88G-VRSF09B100CJ | 333 | 0.94 65 556 281 |[350x100| 441 220 0.55
1/15 | R88G-VRSF15B100CJ | 200 1.68 70 333 5.04 3.50x 10 588 294 0.70
1/25 | R88G-VRSF25B100CJ | 120 | 2.80 70 200 840 |3254106| 686 343 0.70
100 | 1/5 | R88G-VRSF05B100CJ | 600 1.20 75 1,000 3.56 4.00 x 108 392 196 0.55
W
1/9 | R88G-VRSF09B100CJ | 333 | 2.30 80 556 6.84 |[350x106| 441 220 0.55
1/15 | R88G-VRSF15B100CJ | 200 3.84 80 333 11.4 350 x 108 588 294 0.70
1/25 | R88G-VRSF25B100CJ | 120 | 6.40 80 200 19.0 3254106 | 686 343 0.70
200 | 1/5 | R88G-VRSF05B200C) | 600 2.72 85 1,000 8.12 1.18 x 10°° 392 196 0.72
W
1/9 | R88G-VRSF09C200CJ | 333 | 3.80 66 556 11.3 | 275x105| 931 465 1.70
1/15 | R88G-VRSF15C200C] | 200 6.34 66 333 18.9 300x10%5 | 1,176 588 2.10
1/25 | R88G-VRSF25C200CJ 120 11.2 70 200 334 288x10° | 1,323 661 2.10
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3 Specifications

Rated Momgntary Momentary Allowable | Allowable
. Rated - maximum ; Decelerator : :
rotation Efficiency ; maximum o radial thrust Weight
Model speed torque rotation torque inertia load load
speed
r/min | N-m % r/min N-m kg-m2 N N kg
400 | 1/5 | R88G-VRSF05C400C) | 600 5.40 85 1,000 15.6 363 x107° 784 392 1.70
w
1/9 | R88G-VRSF09C400C) | 333 9.50 83 556 27.4 2.75x 10°° 931 465 1.70
1/15 | R88G-VRSF15C400CJ | 200 15.8 83 333 45.7 300x10°| 1176 588 2.10
1/25 | R88G-VRSF25C400CJ | 120 26.4 83 200 76.1 288x10°| 1323 661 2.10
750 | 1/5 | R88G-VRSF05C750C) | 600 10.7 90 1,000 317 713 x107° 784 392 2.10
w
1/9 | R88G-VRSF09D750C) | 333 18.2 85 556 53.9 650x10° | 1176 588 3.40
1/15 | R88G-VRSF15D750C) | 200 30.4 85 333 89.9 700x10° | 1.372 686 3.80
1/25 | R88G-VRSF25D750C) | 120 50.7 85 200 1498 |g80x10%°| 1,617 808 3.80
Note 1 The Decelerator inertia is the Servomotor shaft conversion value.
2 The protective structure rating of the Servomotor with the Decelerator is 1P44.
3 The Allowable radial load column shows the values obtained at the center of the shaft (T/2).
4 The standard shaft type is a shaft with key.
5 The allowable input rotation speed of the Decelerator is 5,000 r/min.
Do not exceed the limit.
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3 Specifications

3-5 Cable and Connector Specifications

The specifications of the cables that connect the Servo Drive with a Servomotor are shown below. The
information on the connectors is also provided.

Select an appropriate cable for the Servomotor.

3-5-1 Resistance to Bending of Global Flexible Cable

If the cable is used in a moving environment, use a global flexible cable.

Regarding the bending life of a global flexible cable, a wire rod with a durability of more than 20 million
times of use at or above the minimum bending radius is used under the conditions below.

m Precautions for Correct Use

« Because the life expectancy data on resistance to bending is intended for reference only, use
the cable with a sufficient margin.

» The durability of more than 20 million times of use refers to the number of times which the core
conductor provides electrical continuity without causing cracks and scratches that can have
functional impact on the sheath, which does not cover the disconnection of shielded wire.

« Malfunction or grounding fault due to dielectric breakdown may occur if cables are used at a
radius smaller than the minimum bending radius.

I Moving Bend Test

= 7
- INT
e LN

Bendin /
radius (gR) R

# 777

30 times/min
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I Encoder Cables

3 Specifications

Minimum bending
Model radius (R)
R88A-CRGBOOOCR™ 45 mm
R88A-CRGCOOONR™ 45 mm

*1 OO0 represents a number between 003 and 020.

I Power Cables without Brake

suoneol19ads 10108UU0D pue 3|geD G-€

Model Minirr213$sb(e£)ding
R88A-CAGAOOOSR' 45 mm 3
R88A-CAGBOOMOSR™ 90 mm
R88A-CAGDODOOSR™ 100 mm

*1 OO0 represents a number between 003 and 020.

I Power Cables with Brake

Model Cable type Mlnlrrzlzmsb?%dmg
R88A-CAGBOOMOBR™ Power cable 90 mm
Brake cable 45 mm
R88A-CAGDOOOBR™ Power cable 100 mm
Brake cable 45 mm

a|geD a|gixa|4 [eqo|o 1o Buipuag 01 aouelsIsay T-G-¢

*1 OO0 represents a number between 003 and 020.

I Brake cable

Minimum bending
iEElE radius (R)
R88A-CAGAOOMOBR™ 45 mm

*1 OO0 represents a number between 003 and 020.
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3 Specifications

3-5-2 Encoder Cable Specifications

These cables are used to connect an encoder between the Servo Drive and Servomotor. Select an
appropriate cable for the Servomotor.

I Encoder Cables: Global Non-Flexible Cable (R88A-CRGBOC)

® Cable types
(Incremental encoders: For 3,000-r/min Servomotors of 50 to 750 W)

Model Length (L) Outerscri::g:ﬁter el Weight
R88A-CRGB003C 3m 6.5 dia. Approx. 0.2 kg
R88A-CRGB005C 5m Approx. 0.3 kg
R88A-CRGBO010C 10 m Approx. 0.6 kg
R88A-CRGB015C 15m Approx. 0.9 kg
R88A-CRGB020C 20m Approx. 1.2 kg

® Connection configuration and external dimensions

L
Servo Drive side § L Servomotor side
R88D-KP] ) g | [> R88M-KEL]
® Wiring
Servo Drive side Servomotor side
Symbol |NO. |~ No. | Symbol
E5V | 1 Sledk 1 4 | E5V
EOV [ 2 |=E%— j 5 | EOV
S+ 5 : 2 S+
S_ 6 |Blue/ Wh'te 777777777777777777777777 X O 777777 N 3 S_
FG__|Shell——' | FG
Cable
AWG22 x 2C + AWG24 x 2P UL20276 (3 to 20 m)
AWG16 x 2C + AWG26 x 2P UL20276 (30 to 50 m)
[Servo Drive side connector] [Servomotor side connector]
Connector model Connector model
3 to 20 m: Crimp-type 1/O connector (Molex Japan) 172160-1 (Tyco Electronics AMP KK)
30 to 50 m: 55100-0670 (Molex Japan) Connector pin model
Connector pin model 170365-1 (Tyco Electronics AMP KK)
50639-8028 (Molex Japan) 171639-1 (Tyco Electronics AMP KK)

For AWG16
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3 Specifications

I Encoder Cables: Global Non-Flexible Cable (R88A-CRGCLIN)

® Cable types

(Incremental encoders: For 3,000-r/min Servomotors of 1 to 5 kW,
2,000-r/min Servomotors of 1 to 5 kW, and 1,000-r/min Servomotors of 900 W

to 3 kW)

Model Length (L) outer dlamster of Weight
R88A-CRGCO03N 3m 6.5 dia. Approx. 0.3 kg
R88A-CRGCO05N 5m Approx. 0.4 kg
R88A-CRGCO010N 10 m Approx. 0.7 kg
R88A-CRGCO015N 15m Approx. 1.0 kg
R88A-CRGC020N 20m Approx. 1.5 kg

® Connection configuration and external dimensions

L |
Servo Drive side § Servomotor side
R88D-KPO l }§ Z&MD] [> R88M-KEO]
® Wiring
Servo Drive side Servomotor side
Symbol |NO. | No. | Symbol
E5V | 1 ;edk j H | E5V
EOV | 2 O;"ngei j G | EOV
BAT+ [ 3 —— T | BAT+
BAT— | gllza:ge{Whlte XX s T AT
S+ o = : K S+
S— | 6 [plueihite XX 1 L | s
FG__ |Shell——' L1 FG
Cable

AWG22 x 2C + AWG24 x 2P UL20276 (3 to 20 m)
AWG16 x 2C + AWG26 x 2P UL20276 (30 to 50 m)

[Servo Drive side connector]
Connector model

[Servomotor side connector]
Straight plug model

3 to 20 m: Crimp-type 1/O connector (Molex Japan) N/MS3106B20-29S
30 to 50 m: 55100-0670 (Molex Japan)

Connector pin model
50639-8028 (Molex Japan)

(Japan Aviation Electronics)
Cable clamp model

N/MS3057-12A

(Japan Aviation Electronics)
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3 Specifications

I Encoder Cables: Global Flexible Cable (R88A-CRGBLCR)

® Cable types
(Incremental encoders: For 3,000-r/min Servomotors of 50 to 750 W)

Model Length (L) Outersc:llggsster e Weight
R88A-CRGBO0O03CR 3m 7.5 dia. Approx. 0.2 kg
R88A-CRGBO0O5CR 5m Approx. 0.4 kg
R88A-CRGB010CR 10 m Approx. 0.8 kg
R88A-CRGBO015CR 15m Approx. 1.1 kg
R88A-CRGB020CR 20m Approx. 1.5 kg

® Connection configuration and external dimensions

L
o
Servo Drive side E L Servomotor side
R88D-KPL] )¢ | T O [> R88M-KED]
® Wiring
Servo Drive side Servomotor side
Symbol | No. No. | Symbol
E5V | 1 Blue/Red | 4 | E5V
i Blue/Black §
i Pink/Red
i Pink/Black
ESO+V f.) {Orange/Red g ESO:/
s |6 OrangeBiacp O % 3| s
FG__ |shell——— LTI FG
Cable
AWG24 x 4P UL20276
[Servo Drive side connector] [Servomotor side connector]
Connector model Connector model
Crimp-type 1/0 connector (Molex Japan) 172160-1 (Tyco Electronics AMP KK)
Connector pin model Connector pin model
50639-8028 (Molex Japan) 170365-1 (Tyco Electronics AMP KK)
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3 Specifications

I Encoder Cables: Global Flexible Cable (R88A-CRGCLINR)

® Cable types
(Incremental encoders: For 3,000-r/min Servomotors of 1 to 5 kW,
2,000-r/min Servomotors of 1 to 5 kW, and 1,000-r/min Servomotors of 900 W

suolealy19ads 10198UU0D pue 3|qed §-€

to 3 kW)

Model Length (L) outer dlamster of Weight
R88A-CRGCO03NR 3m 7.5 dia. Approx. 0.4 kg
R88A-CRGCO05NR 5m Approx. 0.5 kg
R88A-CRGCO10NR 10 m Approx. 0.9 kg
R88A-CRGCO15NR 15m Approx. 1.3 kg
R88A-CRGCO020NR 20m Approx. 1.6 kg 3

® Connection configuration and external dimensions

w
o
L )
— m
® 2
Servo Drive side § Servomotor side S
[¢]
R88D-KP] X Eﬁm [> R88M-KEL] °
&
(]
® Wiring <
)
Servo Drive side Servomotor side S,
Symbol | No. e No. | Symbol 3
E5V 1 Blug/Red H E5V
i Blue/Black i
. Pink/Red
EOV 5 Pink/Black G EOV
BAT+ 3 Green/Red T BAT+
S+ 5 j Orange/Red K St
s- |6 O m—— % L[ s
FG__ |Shell—— e FG
Cable
AWG24 x 4P UL20276
[Servo Drive side connector] [Servomotor side connector]
Connector model Straight plug model
Crimp-type 1/O connector (Molex Japan) N/MS3106B20-29S
Connector pin model (Japan Aviation Electronics)
50639-8028 (Molex Japan) Cable clamp model

N/MS3057-12A
(Japan Aviation Electronics)
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3 Specifications

3-5-3 Motor Power Cable Specifications

These cables are used to connect the Servo Drive and Servomotor. Select an appropriate cable for the
Servomotor.

m Precautions for Correct Use

If the cable is used in a moving environment, use a global flexible cable.

Power Cables without Brake:
Global Non-Flexible Cable (R88A-CAGALS)

® Cable types
For 3,000-r/min Servomotors of 50 to 750 W

Model Length (L) O”ters‘:']'ggt‘ﬁter of Weight
R88A-CAGA003S 3m 6.2 dia. Approx. 0.2 kg
R88A-CAGA005S 5m Approx. 0.3 kg
R88A-CAGA010S 10 m Approx. 0.6 kg
R88A-CAGA015S 15m Approx. 0.9 kg
R88A-CAGA020S 20m Approx. 1.2 kg

® Connection configuration and external dimensions

_ (50) L (50)
N
Servo Drive side = ‘ ‘\8/ ‘ Servomotor side
R88D-KPL] <] :__> } = | [> R88M-KEL]
@1
® Wiring
Servo Drive side Servomotor side
No. Symbol
Red 1 | Phase U
White 2 | PhaseV
Blue 3 Phase W
o Green/Yellow 4 FG

. Cable: AWG20 x 4C UL2464
M4 crimp

terminal [Servomotor side connector]
Connector model
172159-1 (Tyco Electronics AMP KK)
Contact pin model
170362-1 (Tyco Electronics AMP KK)
170366-1 (Tyco Electronics AMP KK)
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3 Specifications

Power Cables without Brake:
Global Non-Flexible Cable (R88A-CAGBOYS)

® Cable types
200 V:
(For 3,000-r/min Servomotors of 1 to 2 kW, 2,000-r/min Servomotors of 1to
2 kW, 1,000-r/min Servomotors of 900 W)

suolealy19ads 10198UU0D pue 3|qed §-€

Model Length (L) Outers(:::;rt\ster e Weight
R88A-CAGB003S 3m 10.4 dia. Approx. 0.7 kg
R88A-CAGB005S 5m Approx. 1.0 kg
R88A-CAGB010S 10m Approx. 2.0 kg
R88A-CAGB015S 15m Approx. 2.9 kg 3
R88A-CAGB020S 20m Approx. 3.8 kg

® Connection configuration and external dimensions

w
&
W
5
_(70) L g
& 7
=} =]
Servo Drive side —"\ s Servomotor side g
R88D-KP <:| e [ ) R88M-KE Q
@I/ g
%
- - =
® Wiring &
(—_7":
2
Servo Drive side Servomotor side g
No. | Symbol @
Red

—1 Whit A Phase U

Ferrule| -1 B Phase V

Blue C | Phase W

M4 crimp QT Green/Yellow D £G

terminal Cable: AWG14 x 4C UL2463
[Servomotor side connector]
Straight plug model
N/MS3106B20-4S (Japan Aviation Electronics)
Cable clamp model
N/MS3057-12A (Japan Aviation Electronics)
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3 Specifications

Power Cables without Brake:
Global Non-Flexible Cable (R88A-CAGDOS)

® Cable types
(For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3to 5
kW, 1,000-r/min Servomotors of 2 to 3 kW)

Quter diameter of .

Model Length (L) sheath Weight
R88A-CAGDO003S 3m 14.7 dia. Approx. 1.3 kg
R88A-CAGD005S 5m Approx. 2.1 kg
R88A-CAGD010S 10 m Approx. 4.0 kg
R88A-CAGDO015S 15m Approx. 6.0 kg
R88A-CAGD020S 20m Approx. 8.0 kg

® Connection configuration and external dimensions
(70) L
~
ettt BB il e
) CO——7= L 3 -
@-/ oH =
® Wiring
Servo Drive side Servomotor side
No. Symbol
Re‘?' A Phase U
White B Phase V
zlue el C Phase W
o reen/Yellow D FG

. Cable: AWG10 x 4C UL2463
M5 crimp
terminal [Servomotor side connector]
Straight plug model
N/MS3106B22-22S (Japan Aviation Electronics)
Cable clamp model
N/MS3057-12A (Japan Aviation Electronics)
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Power Cables without Brake:
Global Flexible Cable (R88A-CAGALOSR)

3 Specifications

® Cable types

For 3,000-r/min Servomotors of 50 to 750 W

Outer diameter of

Model Length (L) sheath Weight
R88A-CAGAOO3SR 3m 6.9 dia. Approx. 0.2 kg
R88A-CAGAO05SR 5m Approx. 0.3 kg
R88A-CAGAO10SR 10 m Approx. 0.7 kg
R88A-CAGAO015SR 15m Approx. 1.0 kg
R88A-CAGAO20SR 20m Approx. 1.3 kg

® Connection configuration and external dimensions

~(50) L (50)
I 8_
Servo Drive side =D § ‘
R88D-KPLI ::> j = |
@n
® Wiring
Servo Drive side Servomotor side
No. Symbol
Req 1 Phase U
White 2 Phase V
Blue 3 | PhaseW
o Green/Yellow 2 FG

Cable: AWG20 x 4C UL2464

M4 crimp
terminal

[Servomotor side connector]
Connector model
172159-1 (Tyco Electronics AMP KK)
Contact pin model
170362-1 (Tyco Electronics AMP KK)
170366-1 (Tyco Electronics AMP KK)
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3 Specifications

Power Cables without Brake:
Global Flexible Cable (R88A-CAGBLOSR)

® Cable types
200 V:
(For 3,000-r/min Servomotors of 1 to 2 kW, 2,000-r/min Servomotors of 1 to
2 kW, 1,000-r/min Servomotors of 900 W)

Model Length (L) dia(r)nl:attzrr of | Minimum bending Weight
- radius (R)
R88A-CAGBO0O03SR 3m 12.7 dia. 90 mm Approx. 0.8 kg
R88A-CAGBO0O5SR 5m Approx. 1.3 kg
R88A-CAGB010SR 10 m Approx. 2.4 kg
R88A-CAGBO015SR 15m Approx. 3.5 kg
R88A-CAGB020SR 20m Approx. 4.6 kg

*1 For information on minimum bending radius, refer to 3-5-1 Resistance to Bending of Global Flexible Cable on
page 3-62.

® Connection configuration and external dimensions

_(70) L
~
Servo Drive side =D % 5 - Servomotor side
R88D—KPD<:| | [ \( [ m 5 |$ R88M-KE[]
—xT] O [SY
an
® Wiring
Servo Drive side Servomotor side
No. Symbol
—{} @iqt A Phase U
Ferrule| =T e B | PhaseV
Gue el C Phase W
. reen/Yellow
M4 crimp @1 D FG
termina|p Cable: AWG14 x 4C UL2501

[Servomotor side connector]
Straight plug model

N/MS3106B20-4S (Japan Aviation Electronics)
Cable clamp model

N/MS3057-12A (Japan Aviation Electronics)
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3 Specifications

Power Cables without Brake:
Global Flexible Cable (R88A-CAGDLOSR)

® Cable types
(For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3to 5 kW,
1,000-r/min Servomotors of 2 to 3 kW)

suolealy19ads 10198UU0D pue 3|qed §-€

Model Length (L) diazl:at'(eel; of Minimgm ben*ciing Weight
il radius (R)
R88A-CAGDO003SR 3m 15.6 dia. 100 mm Approx. 1.4 kg
R88A-CAGDO05SR 5m Approx. 2.2 kg
R88A-CAGD010SR 10 m Approx. 4.2 kg
R88A-CAGDO015SR 15m Approx. 6.3 kg 3
R88A-CAGD020SR 20m Approx. 8.3 kg

*1 For information on minimum bending radius, refer to 3-5-1 Resistance to Bending of Global Flexible Cable on
page 3-62.

® Connection configuration and external dimensions

suoneoynads a|geD 1amod 1010\ £-G-€

‘ (70) ‘ L
| e
w
Servo Drive side € s . Servomotor side
o-k )= w0
R88D-KPL[] <:| | [ \( :m = |$ R88M-KE[]
C—= | 2
@I/ o S
® Wiring
Servo Drive side Servomotor side
No. Symbol
\'7\/? A | PhaseU
M5 crimp | @1 ite B | PhaseV
terminal CB;UG / C | PhaseW
o reen/Yellow D FG

Cable: AWG10 x 4C UL2501
[Servomotor side connector]
Straight plug model
N/MS3106B22-22S (Japan Aviation Electronics)
Cable clamp model
N/MS3057-12A (Japan Aviation Electronics)
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3 Specifications

Power Cables with Brake:
Global Non-Flexible Cable (R88A-CAGBOB)

® Cable types
200 V:
(For 3,000-r/min Servomotors of 1 to 2 kW, 2,000-r/min Servomotors of 1 to
2 kW, 1,000-r/min Servomotors of 900 W)

Model Length (L) Outers?]f;:ﬁter el Weight
R88A-CAGB003B 3m 10.4 dia./5.4 dia. 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
R88A-CAGB020B 20m Approx. 4.6 kg

® Connection configuration and external dimensions

Servo Drive side Servomotor side

R88D-KP[] R88M-KE[]
® Wiring
Servo Drive side Servomotor side
_ No. Symbol
M4 crimp mBlack G Brake
terminal mBrOWﬂ m Brake
Red A NC
[ — 3 e. F Phase U
Ferrule :EDWh'te | Phase V
M4 crimp - :':DCB;Iue IYell B_| Phase W
crimp reen/Yellow
terminal ©= E FG
I— D FG
C NC

Cable: AWG20 x 2C UL2464
Cable: AWG14 x 4C UL2463 [Servomotor side connector]

Straight plug model

N/MS3106B20-18S (Japan Aviation Electronics)
Cable clamp model

N/MS3057-12A (Japan Aviation Electronics)
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3 Specifications

Power Cables with Brake:
Global Non-Flexible Cable (R88A-CAGDOB)

® Cable types
(For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3to 5 kW,
1,000-r/min Servomotors of 2 to 3 kW)

suolealy19ads 10198UU0D pue 3|qed §-€

Model Length (L) Outersc:::;r:ster i Weight
R88A-CAGD003B 3m 14.7 dia./5.4 dia. Approx. 1.5 kg
R88A-CAGD005B 5m Approx. 2.4 kg
R88A-CAGDO010B 10m Approx. 4.5 kg
R88A-CAGD015B 15m Approx. 6.7 kg
R88A-CAGD020B 20m Approx. 8.8 kg 3

® Connection configuration and external dimensions

Servo Drive side Servomotor side

suoneoynads a|geD 1amod 1010\ £-G-€

R88D-KPL] R88M-KE[]
® Wiring
Servo Drive side Servomotor side
i Black No. Symbol
M4 crimp | & ac G Brake
terminal | @y Brown H Brake
R A NC
W‘;‘f‘ F | PhaseU
M5 crimp ite I Phase V
terminal Blue B | Phase W
Green/Yellow
o E FG
I— D FG
C NC

Cable: AWG20 x 2C UL2464
Cable: AWG10 x 4C UL2463  [servomotor side connector]

Straight plug model

N/MS3106B24-11S (Japan Aviation Electronics)
Cable clamp model

N/MS3057-16A (Japan Aviation Electronics)

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 3-75



3 Specifications

I Power Cables with Brake: Global Flexible Cable (R88A-CAGBLOBR)

® Cable types
200 V:
(For 3,000-r/min Servomotors of 1 to 2 kW, 2,000-r/min Servomotors of 1to
2 kW, 1,000-r/min Servomotors of 900 W)

Model Length (L) dia(r?”nittzrr of Minimgm ben*(iing Weight
R — radius (R)
R88A-CAGBO003BR 3m 12.7 dia./ Power cable part: 90 mm Approx. 0.9 kg
R88A-CAGBO05BR 5m 6.1 dia. Approx. 1.5 kg
R88A-CAGB010BR 10m Brake cable part: 45 mm Approx. 2.8 kg
R88A-CAGB015BR 15m Approx. 4.2 kg
R88A-CAGB020BR 20m Approx. 5.5 kg

*1 For information on minimum bending radius, refer to 3-5-1 Resistance to Bending of Global Flexible Cable on
page 3-62.

® Connection configuration and external dimensions

Servo Drive side Servomotor side

R88D-KP[] <:| R88M-KEL]
® Wiring
Servo Drive side Servomotor side
_ No. Symbol
M4 crimp Bla?k G Brake
terminal | o White H Brake
A NC
I Red F | PhaseU
Ferrule White | Phase V
M4 crimo- ?;Iue el B Phase W
crimp reen/Yellow
terminal O E FG
I— D FG
Cable: AWG20 x 2C UL2464 c NC
Cable: AWG14 x 4C UL2501 [Servomotor side connector]

Straight plug model

N/MS3106B20-18S (Japan Aviation Electronics)
Cable clamp model

N/MS3057-12A (Japan Aviation Electronics)
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3 Specifications

I Power Cables with Brake: Global Flexible Cable (R88A-CAGDLOBR)

® Cable types
(For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3to 5
kW, 1,000-r/min Servomotors of 2 to 3 kW)

suolealy19ads 10198UU0D pue 3|qed §-€

Model Length (L) dia%:attzrr of Minimum bending Weight
P — radius (R)
R88A-CAGDO003BR 3m 15.6 dia./ Power cable part: 100 mm Approx. 1.6 kg
R88A-CAGDO05BR 5m 6.1 dia. Approx. 2.5 kg
R88A-CAGDO010BR 10 m Brake cable part: 45 mm Approx. 4.7 kg
R88A-CAGDO015BR 15m Approx. 7.0 kg
R88A-CAGD020BR 20m Approx. 9.2 kg 3

*1 For information on minimum bending radius, refer to 3-5-1 Resistance to Bending of Global Flexible Cable on
page 3-62.

® Connection configuration and external dimensions

_(70) L

Servo Drive side Servomotor side

suoneoynads a|geD 1amod 1010\ £-G-€

R88D-KP R88M-KEJ
® Wiring
Servo Drive side Servomotor side
i No. Symbol
M4 crimp Sﬁﬁz G Brake
terminal | @3 H Brake
A NC
Red F | PhaseU
M5 crimp White | Phase V
terminal zlue el B Phase W
OO reen/Yellow E FG
I— D FG
C NC

Cable: AWG20 x 2C UL2464
Cable: AWG10 x 4C UL2501 [Servomotor side connector]
Straight plug model
N/MS3106B24-11S (Japan Aviation Electronics)
Cable clamp model
N/MS3057-16A (Japan Aviation Electronics)
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3 Specifications

I Brake Cables: Global Non-Flexible Cable (R88A-CAGALIB)

® Cable types
For 3,000-r/min Servomotors of 50 to 750 W

Outer diameter of .

Model Length (L) sheath Weight
R88A-CAGA003B 3m 5.4 dia. 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
R88A-CAGA020B 20m Approx. 0.8 kg

® Connection configuration and external dimensions
_(70) L . (40)
5
Servo Drive side - 2 Servomotor side
-\ —
R88D-KPD<] o — = | [> R88M-KEL]
® Wiring
Servo Drive side Servomotor side
No. Symbol
:'a"k A | Brake
rown
(@ B Brake
. Cable: AWG20 x 2C UL2464
M4 crimp .
terminal [Servomotor side connector]

Connector model
172157-1 (Tyco Electronics AMP KK)
Contact pin model
170362-1 (Tyco Electronics AMP KK)
170366-1 (Tyco Electronics AMP KK)
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3 Specifications

I Brake Cables: Global Flexible Cable (R88A-CAGALIBR)

® Cable types
For 3,000-r/min Servomotors of 50 to 750 W

w

&

o)

&

©

2

o

e)

Outer diameter of . °

Model Length (L) sheath Weight %

(9]

R88A-CAGAO03BR 3m 6.1 dia. Approx. 0.1 kg g

R88A-CAGAOO05BR 5m Approx. 0.2 kg '(%)

R88A-CAGAO10BR 10 m Approx. 0.4 kg %

R88A-CAGA015BR 15m Approx. 0.7 kg 2

R88A-CAGA020BR 20m Approx. 0.9 kg @

® Connection configuration and external dimensions 3

_(70) L . (40)

— w

= &

Servo Drive side - : Servomotor side w

HE SN = =

ResDKPO( ] or = — =10 [ ) R8SM-KED g

3

s

® Wiring e

)

&

Servo Drive side Servomotor side o

%)

No. Symbol E

S\Liik A Brake =

ite Y

oS B Brake =

. Cable: AWG20 x 2C UL2464 S

M4 crimp . o
terminal [Servomotor side connector]

Connector model
172157-1 (Tyco Electronics AMP KK)
Contact pin model
170362-1 (Tyco Electronics AMP KK)
170366-1 (Tyco Electronics AMP KK)
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3 Specifications

3-5-4 Connector Specifications

I Control I1/0O Connector (R88A-CNU11C)

This connector is connected to the Servo Drive’s control I/O connector (CN1).
Use this connector when preparing a control cable by yourself.
For wiring methods, refer to Control Cable Specifications on page 3-84.

This connector is soldered.

® External Dimensions

39

D § Connector plug model
10150-3000PE (Sumitomo 3M)

Connector case model
m y 10350-52A0-008 (Sumitomo 3M)

5

t=18

I Encoder Connectors

These connectors are used for encoder cables.
Use them when preparing an encoder cable by yourself.

For wiring methods, refer to Encoder Cable Specifications on page 3-64.

® External Dimensions
R88A-CNWO1R (Drive’s CN2 side)

This connector is soldered.

‘ 43.5

L ° ; > Connector plug model
12 o 55100-0670 (Molex Japan)
t=

18.8
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3 Specifications

R88A-CNGO2R (Servomotor side)

Use the following cable.
» Applicable wire: AWG22 max.

w
&
&
* Insulating cover outer diameter: 1.75 mm dia. max. Panel mounting hole =
QD
>
11 _810.4 23_710.4 8 [=}
ANl o Q
N @ S
=~ ® | 3
o { Sl % | ‘ L g
Iz ‘ o
NI || e o A S
< | eiein & 58 T :
o of TRANIY = = ! =
| 1) [N S
IISZASZ ‘ =
T L[ 3
«© [ | 1

§ |

1.6 10.35 3
9_8t0.15
Connector housing model *1 The applicable panel thickness is 0.8
172160-1 (Tyco Electronics AMP KK) t0 2.0 mm.

Contact socket model
170365-1 (Tyco Electronics AMP KK)

suoneo1nads 10193UU0D #-G-¢
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3 Specifications

I Power Cable Connector (R88A-CNGO1A)

This connector is used for power cables.
Use it when preparing a power cable by yourself.

Panel mounting hole

11.804 23.7:04 =
ANl o
N @
— ™ |
= | S — i
V/Fﬂ?ﬁﬂ @ v
N &#&?A % ol @ !
< © i [P T
@@1 % 9T T
o ET
= ]
) |
42| | 28 (8.8) 2501 | | 1535
9.8:0.15 1.6 10.35
Connector housing model The applicable panel thickness is 0.8 to
172159-1 (Tyco Electronics AMP KK) 2.0 mm.
Contact socket model
170366-1 (Tyco Electronics AMP KK)
I Brake Cable Connector (R88A-CNGO01B)
This connector is used for brake cables.
Use it when preparing a brake cable by yourself.
Panel mounting hole
1 23.710.4 65
© N Nl 0
S N
I R Ea—l
wn
——n N N
o] H=——_1 8% [+~
u) D T < L ‘
= )
N ||
42| | 28 8.8 250 | | |5.35
1.6 10.35
9_8¢0.15
Connector housing model The applicable panel thickness is 0.8 to
172157-1 (Tyco Electronics AMP KK) 2.0 mm.

Contact socket model
170366-1 (Tyco Electronics AMP KK)
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3 Specifications

3-5-5 Analog Monitor Cable Specifications

I Analog Monitor Cable (R88A-CMKO001S)

® Connection configuration and external dimensions

suolealy19ads 10198UU0D pue 3|qed §-€

Symbol No.
AM1 T pRed
NG > White
GND 3 Black
4
5
6 | Cable: AWG24 x 3C UL1007

w

Connector housing: 51004-0600 (Molex Japan)
Connector terminal: 50011-8000 (Molex Japan)

@
&
&
>
>
=N
8
1m Z
—

1< > S
0 ) ] g
I 0
I:I:II ] &
)
%)
|:'|:|_ ] g
— =}
0 = g
— =3
= o
= @

if[=
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3 Specifications

3-5-6 Control Cable Specifications

Specified Cables for Position Control Unit (Specified Cables for
CJ1w-NCOO4)

These cables are used to connect to the Position Control Unit (Model: CJ1W-NOO4) for OMRON
SYSMAC CJ-series Programmable Controllers. There are two types of cables: 1-axis type and 2-axis type.

The applicable Position Control Unit models are as follows.
CJ1W-NC214/-NC414/-NC234/-NC434

® Cable types
« Cables for Line Driver Output 1 Axis

Model Length
XW2Z7-100J-G9 Im
XW27-500J-G9 5m
XW2Z-10MJ-G9 10 m

» Cables for Open Collector Output 1 Axis

Model Length
XW22Z-100J-G13 Im
XW2Z-300J-G13 3m

» Cables for Line Driver Output 2 Axes

Model Length
XW22Z-100J-G1 Im
XW2Z-500J-G1 5m
XW2Z-10MJ-G1 10 m

¢ Cables for Open Collector Output 2 Axes

Model Length
XW2Z-1003-G5 1m
XW2Z-300J-G5 3m

® Connection configuration and external dimensions
e Cables for 1 Axis

16.1 L 39
\

=T <
Jola
L 0

Position Control
Unit side <::|
CJ1W-NCO4

Servo Drive side
R88D-KP[]

* Cables for 2 Axes

- Servo Drive side
R88D-KP

- Servo Drive side
R88D-KP]

Position Control
Unit side <:|
CJ1W-NCO[4

t=6.1
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3 Specifications

® Wiring
» Cables for Line Driver Output 1 Axis

AWG18 twisted-pair cable, 1 m

w
&
0
QD
=2
Red: 24 VDC AWG18 twisted-pair cable, 1 m o
Black: 24 VDC GND Blue: BKIRCOM 2
NC Unit side Black: BKIR 0
XG4M-5030-T (OMRON) Servo Drive side (for Axis 1 or 3) g
24-V Power Supply for Output| 1 10150-3000PE (Sumitomo 3M) g
24-V GND for Output | 3 % 11 BKIR Brake Interlock S
Input Common 5 [—————= 10 BKIRCOM Output 1%
Forward Direction Pulse Qutput (+)| 17 } N4 : 44 +CWLD Reverse Pulse (*1) 3
Forward Direction Pulse Qutput (<)| 16 : ><—[— 45 —-CWLD (Input for line driver only) (:‘,"
Reverse Direction Pulse Output ()| 19 i 46 +CCWLD Forward Pulse (*1) 2
Reverse Direction Pulse Output (-)| 18 :—>< ><—|— 47 —CCWLD (Input for line driver only) =
Encoder Phase A + 21 i ><:l|: 21 +A Encoder Phase A + Output <
Encoder Phase A — 20 22 -A Encoder Phase A — Qutput
Encoder Phase B + 23 4 N4 : 49 +B Encoder Phase B + Output ]
Encoder Phase B — 22 — i 48 -B Encoder Phase B — Output
Encoder Phase Z + 25 } 0 23 +Z Encoder Phase Z + Output
Encoder Phase Z— | 24 1 >£| 24 —Z Encoder Phase Z — Output
0—W 7 +24VIN +24-\/ Power Supply for Control ﬁ
Error Counter Reset OQutput| 15 I 30 ECRST Error Counter Reset Input &
RUN Output 11 I : 29 RUN Operat.ion C_ommanq In.put 9
General-purpose Output| 10 T | 26 DFSEL Damping Filter Switching =
Alarm Reset Output 12 t 31 RESET Alarm Reset S
Torque Limit Output | 13 } : 27 TLSEL Torque Limit Switching 1%
Positioning Completion Input| 7 : >< K: 39 INP Positioning Completion g
38 INPCOM Output 1 »
General-purpose Input| 6 : >< ><||: 35 READY Servo Ready -‘E
0 34 REDYCOM Completed Output =
Alarm Input 9 2
> ' >< ><j: gg AL/QIE:%M Alarm Output E)
1 7]
SEN Output? 26 i L -
Signal Gr%und 27 ;_X ?g SGGND Sensor ON Input
e Shell FG Frame Ground
24-V Power Supply for Output| 2
24-V GND for Output | 4

Input Common 50
Forward Direction Pulse Output (+)| 39
t(-)

Forward Direction Pulse Output ()| 38

Reverse Direction Pulse Output (+)| 37 . . .

Reverse Direction Pulse Outout ()] 36 1 C_onnt_ect the NC unit as showr_l her_e because it handles forward
Encoder Phase A + 35 direction commands as CW-direction/phase-A advance pulses
Encoder Phase A — 34 (which can be selected using the output pulse direction
Encoder Phase B+ | 33 selection parameter).

Encoder Phase B~ 1 32 *2 G5-series Servo Drives (Pulse-train Input Type) support
Encoder Phase Z+ | 31 incremental encoders only. Do not use SEN outputs.

Encoder Phase Z — 30

Error Counter Reset OQutput| 41
RUN Output 45
General-purpose Output | 44
Alarm Reset Output 42
Torque Limit Output | 43
Positioning Completion Input| 49

General-purpose Input| 48

Alarm Input 47
SEN Output™ 29
Signal Ground 28
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3 Specifications

e Cables for Open Collector Output 1 Axis

AWG18 twisted-pair cable, 1 m AWG18 twisted-pair cable, 1 m
Red: 24 VDC Blue: BKIRCOM
Black: 24 VDC GND Black: BKIR
NC Unit side
XG4M-5030-T (OMRON) Servo Drive side (for Axis 1 or 3)
24-V Power Supply for Output| 1 10150-3000PE (Sumitomo 3M)
24-V GND for Output | 3 |- 9 11 BKIR Brake Interlock
Input Common 5 _————— A (Y BKIRCOM Output
Forward Direction Pulse Output '*‘W— 3 | +CW/+PULS/+FA Reverse Pulses,
(with 1.6-kQ resistor) | 16 i i 4 | —CW/-PULS/-FA | Feed Pulses, or Phase A (*1)
Reverse Direction Pulse Output ‘W 5 | +CCW/+SIGN/+FB | ~  Forward Pulse, .
(with 1.6-kQ resistor) 18 . ] 6 | —CCW/-SIGN/-FB |Direction Signal, or Phase B (*1)
Encoder Phase A + | 21 ﬁw— 21 +A Encoder Phase A + Output
Encoder Phase A — 20 } ! 22 -A Encoder Phase A — Output
Encoder Phase B+ [ 23 } N4 N4 : 49 +B Encoder Phase B + Output
Encoder Phase B— | 22 ! I 48 -B Encoder Phase B — Output
Encoder Phase Z + 25 ! >< >< T 23 +Z Encoder Phase Z + Output
Encoder Phase Z — 24 : t 24 —Z Encoder Phase Z — Output
'w— 7 +24VIN +24-\/ Power Supply for Control
Error Counter Reset Output| 15 I L 30 ECRST Error Counter Reset Input
RUN Output 11 I } 29 RUN Operation Command Input
General-purpose Output | 10 1 : 26 DFSEL Damping Filter Switching
Alarm Reset Output | 12 } 0 31 RESET Alarm Reset
Torque Limit Output | 13 . , 27 TLSEL Torque Limit Switching
Positioning Completion Input| 7 : N4 e 39 INP Positioning Completion
] } 38 INPCOM Output 1
General-purpose Input| 6 I >< ><I 35 READY Servo Ready
i : 34 REDYCOM Completed Output
Alarm Input 9 : X ><: gg AL/I\A/\II(_ZI\(A)M Alarm Output
SEN Output? 26 } 20 —
Signal Ground 27 : X ><: 13 SGGND Sensor ON Input
_____ ——|Shell FG Frame Ground
24-\ Power Supply for Output| 2
24-\V GND for Output | 4 H
Input Common 50
Forward Direction Pulse Output| 39
(with 1.6-kQ resistor) *1 Connect the NC unit as shown here because it handles forward
Reverse Direction Pulse Output| 3¢ direction commands as CW-direction/phase-A advance pulses
(with 1.6-kQ resistor) (which can be selected using the output pulse direction
Encoder Phase A+ | 35 selection parameter).
Encoder Phase A— |34 ] ) .
Encoder Phase B + 33 *2 Gb-series Servo Drives (Pulse-train Input Type) support
Encoder Phase B— | 32 incremental encoders only. Do not use SEN outputs.
Encoder Phase Z + 31
Encoder Phase Z — 30
Error Counter Reset Output| 41
RUN Output 45
General-purpose Output | 44
Alarm Reset Output | 42
Torque Limit Output | 43
Positioning Completion Input| 49
General-purpose Input| 48
Alarm Input 47
SEN Output™ 29
Signal Ground 28
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3 Specifications

» Cables for Line Driver Output 2 Axes

AWG18 twisted-pair cable, 1 m

w
Red: 24 VDC AWG18 twisted-pair cable, 1 m g
Black: 24 VDC GND Blue: BKIRCOM 2
NC Unit side Black: BKIR @
XG4M-5030-T (OMRON) Servo Drive side (for Axis 1 or 3) 2
24-V Power Supply for Output| 1 10150-3000PE (Sumitomo 3M) g
24-V GND for Output | 3 % 11 BKIR Brake Interlock S
Input Common 5 10 BKIRCOM Qutput 2
Forward Direction Pulse Output (+)| 17 44 +CWLD Reverse Pulse (*1) g.
Forward Direction Pulse Qutput ()| 16 45 -CWLD (Input for line driver only) =
Reverse Direction Pulse Qutput ()] 19 46 +CCWLD Forward Pulse (*1) @
Reverse Direction Pulse Output ()| 18 47 —-CCWLD (Input for line driver only) 8'
Encoder Phase A + 21 21 +A Encoder Phase A + Qutput =
Encoder Phase A — 20 22 -A Encoder Phase A — Output 2
Encoder Phase B + 23 49 +B Encoder Phase B + Qutput S
Encoder Phase B — 22 48 -B Encoder Phase B — Output @
Encoder Phase Z + 25 23 +Z Encoder Phase Z + Output
Encoder Phase Z — 24 24 -Z Encoder Phase Z — Output
7 +24VIN +24-\/ Power Supply for Control 3
Error Counter Reset Output| 15 30 ECRST Error Counter Reset Input
RUN Output 11 29 RUN Operation Command Input
General-purpose Output | 10 26 DFSEL Damping Filter Switching w
Alarm Reset Output | 12 31 RESET Alarm Reset i
Torque Limit Output | 13 27 TLSEL Torque Limit Switching g
Positioning Completion Input| 7 39 INP Positioning Completion o
38 INPCOM Output 1 5
General-purpose Input| 6 35 READY Servo Ready o
34 REDYCOM Completed Output 2
Alarm Input 9 37 /ALM o
36 ALMCOM Alarm Output o
SEN Output™ 26 20 _ e
Signal Ground 27 13 SGGND Sensor ON Input g
Shell FG Frame Ground %
AWG18 twisted-pair cable, 1 m @
Blue: BKIRCOM
Black: BKIR
Servo Drive side (for Axis 2 or 4)
24-\ Power Supply for Output| 2 10150-3000PE (Sumitomo 3M)
24-V GND for Output | 4 | 11 BKIR Brake Interlock
Input Common 50 j—————- 10 BKIRCOM Output
Forward Direction Pulse Output ()| 39 t >< 44 +CWLD Reverse Pulse (*1)
Forward Direction Pulse Output (-)| 38 — 45 —CWLD (Input for line driver only)
Reverse Direction Pulse Output (+)| 37 ! X 46 +CCWLD Forward Pulse (*1)
Reverse Direction Pulse Output (-)| 36 : 47 —-CCWLD (Input for line driver only)
Encoder Phase A + 35 0 >< 21 +A Encoder Phase A + Output
Encoder Phase A — 34 — 22 -A Encoder Phase-A — Output
Encoder Phase B + 33 I 49 +B Encoder Phase B + Output
Encoder Phase B— | 32 i 48 -B Encoder Phase B — Output
Encoder Phase Z + 31 } 23 +7 Encoder Phase Z + Output
Encoder Phase Z— | 30 L X >Q. 24 Z Encoder Phase Z — Output

+24VIN +24-\/ Power Supply for Control
ECRST Error Counter Reset Input

Error Counter Reset Output| 41

w
oSN

RUN Output 45 } 29 RUN Operation Command Input
General-purpose Output | 44 ! 26 DFSEL Damping Filter Switching
Alarm Reset Output_| 42 : 31 RESET Alarm Reset
Torque Limit Output | 43 I 27 TLSEL Torque Limit Switching

T

Positioning Completion Input| 49 39 INP Positioning Completion

1 X Xy I3 INPCOM Output 1
General-purpose Input| 48 I > < > /-I\_: 35 READY Servo Ready

< ] 34 REDYCOM Completed Output
Alarm Input 47 0 L 37 /ALM

_|_><_><_=_ 5 ALMGOMN Alarm Output
SEN Output™ 29 t | 20 — s ON |

t

Signal Ground 28 X ><—[— 13 | __SGGND ensor U fnpu

- Shell FG Frame Ground

*1 Connect the NC unit as shown here because it handles forward direction commands as CW-direction/phase-A
advance pulses (which can be selected using the output pulse direction selection parameter).

*2 Gb5-series Servo Drives (Pulse-train Input Type) support incremental encoders only. Do not use SEN outputs.
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3 Specifications

e Cables for Open Collector Output 2 Axes

AWG18 twisted-pair cable, 1 m AWG18 twisted-pair cable, 1 m

Red: 24 VDC Blue: BKIRCOM
Black: 24 VDC GND Black: BKIR
NC Unit side
XG4M-5030-T (OMRON) Servo Drive side (for Axis 1 or 3)
24-V Power Supply for Output| 1 10150-3000PE (Sumitomo 3M)
24-V GND for Output | 3 11 BKIR Brake Interlock
Input Common 5 10 BKIRCOM Output
Forward Direction Pulse Output 3 | +CW/+PULS/+FA Reverse Pulses,
(with 1.6-kQ resistor) | 16 4 | —CW/-PULS/-FA | Feed Pulses, or Phase A (*1)
Reverse Direction Pulse Output 5 | +CCWHSIGN/+FB | ~  ForwardPulse,
(with 1.6-kQ resistor) | 18 6 | —CCW/-SIGN/-FB__| Direction Signal, or Phase B (*1)
Encoder Phase A + 21 21 +A Encoder Phase A + Output
Encoder Phase A— | 20 22 A Encoder Phase A — Output
Encoder Phase B + 23 49 +B Encoder Phase B + Output
Encoder Phase B— | 22 48 -B Encoder Phase B — Output
Encoder Phase Z + 25 23 +Z Encoder Phase Z + Output
Encoder Phase Z — 24 24 -Z Encoder Phase Z — Output
7 +24VIN +24-\ Power Supply for Control
Error Counter Reset Output| 15 30 ECRST Error Counter Reset Input
RUN Output 11 29 RUN Operation Command Input
General-purpose Output | 10 26 DFSEL Damping Filter Switching
Alarm Reset Output | 12 31 RESET Alarm Reset
Torque Limit Output | 13 27 TLSEL Torque Limit Switching
Positioning Completion Input| 7 39 INP Positioning Completion
38 INPCOM Output 1
General-purpose Input| 6 35 READY Servo Ready
34 REDYCOM Completed Output
Alarm Input 9 37 /ALM
36 ALMCOM Alarm Output
SEN Output* 26 20 — Sensor ON Input
Signal Ground 27 13 SGGND P
Shell FG Frame Ground
AWG18 twisted-pair cable, 1 m
Blue: BKIRCOM
Black: BKIR
Servo Drive side (for Axis 2 or 4)
34 Power Supply for Outpu| 2 10150-3000PE (Sumitomo 3M)
24-V GND for Output | 4 11 BKIR Brake Interlock
Input Common 50 10 BKIRCOM Output
Forward Direction Pulse Output 3 | +CW/H+PULS/+FA Reverse Pulses,
(with 1.6.k0 resistor) | 3 4 | CW-PULSFA _|Feed Pulses, or Phase A (*1)
Reverse Direction Pulse Output 5 | +CCW/+SIGN/+FB . Forward Pulse,
(with 1.6-kQ resistorg 36 6 |-CCW/-SIGN/-FB Direction Signal, or Phase B (*1)
Encoder Phase A + 35 21 +A Encoder Phase A + Output
Encoder Phase A— | 34 22 —A Encoder Phase A — Output
Encoder Phase B + 33 49 +B Encoder Phase B + Output
Encoder Phase B — 32 48 -B Encoder Phase B — Output
Encoder Phase Z + 31 23 +Z Encoder Phase Z + Output
Encoder Phase Z — 30 24 4 Encoder Phase Z — Output
7 +24VIN +24-V Power Supply for Control
Error Counter Reset Output | 41 30 ECRST Error Counter Reset Input
RUN Output 45 29 RUN Operation Command Input
General-purpose Output | 44 26 DFSEL Damping Filter Switching
Alarm Reset Output | 42 31 RESET Alar.m .Rese.t .
Torque Limit Output | 43 27 TLSEL Torque Limit Switching
Positioning Completion Input| 49 39 INP Positioning Completion
38 INPCOM Output 1
General-purpose Input 35 READY Servo Ready
P o 48 34 REDYCOM Completed Output
Alarm Input 47 37 /ALM
36 ALMCOM Alarm Output
SEN Output? 29 20 = Sensor ON In
put
Signal Ground 28 13 SGGND
Shell FG Frame Ground

*1 Connect the NC unit as shown here because it handles forward direction commands as CW-direction/phase-A

advance pulses (which can be selected using the output pulse direction selection parameter).

*2 Gb-series Servo Drives (Pulse-train Input Type) support incremental encoders only. Do not use SEN outputs.
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3 Specifications

I General-purpose Control Cables (R88A-CPGLS)

This cable has a connector to be connected to the Servo Drive’s control I/O connector (CN1). The

connector for the controller is not provided. To connect the Servo Drive with a non-OMRON controller,

or a Position Control Unit which does not have a specified cable, wire and prepare an appropriate

connector for the controller to be connected.

« If connecting the Servo Drive with a controller which does not have a specified cable, you can use
this general-purpose control cable, or a connector terminal block cable in conjunction with a
connector terminal block.

® Cable types

suoneol19ads 10108UU0D pue 3|geD G-€

Outer diameter of .
Model Length (L) sheath Weight

R88A-CPGO001S 1m 12.8 dia. Approx. 0.3 kg 3

R88A-CPG002S 2m Approx. 0.6 kg
® Connection configuration and external dimensions ¢
&
L 39 Q)
7 2
o S
. < Servo Drive side 0
Controller side <] [ 3¢ N [:> R88D-KP[] :%:

o &

t=18 1
)
;i‘.
=
2
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3 Specifications

® Wiring

Color of wire/

Color of wire/

No. mark Symbol No. mark Symbol
1 Orange/Red (1) +24VCW 27 Pink/Black (3) Sl4

2 Orange/Black (1) +24VCCW 28 White/Black (3) SI5

3 Gray/Red (1) +CW/+PULS/+FA 29 Yellow/Red (3) SI6

4 Gray/Black (1) —CW/-PULS/-FA 30 Pink/Red (3) SI7

5 White/Red (1) +CCW/+SIGN/+FB 31 Yellow/Black (3) SI8

6 White/Black (1) —CCW/-SIGN/-FB 32 Gray/Black (4) SI9

7 Yellow/Red (1) +24VIN 33 Orange/Red (4) SI10

8 Pink/Red (1) Si1 34 White/Red (4) S02—

9 Pink/Black (1) SI2 35 White/Black (4) S02+
10 Orange/Red (2) SO1- 36 Yellow/Red (4) ALMCOM
11 Orange/Black (2) SO1+ 37 Yellow/Black (4) /ALM
12 Yellow/Black (1) — 38 Pink/Red (4) S03-
13 Gray/Black (2) SGGND 39 Pink/Black (4) S03+
14 White/Red (2) — 40 Gray/Red (4) —
15 White/Black (2) SGGND 41 Orange/Black (4) —_—
16 Yellow/Red (2) —_— 42 Gray/Red (5) —_
17 Yellow/Black (2) or SGGND 43 Gray/Black (5) o

Pink/Black (2)

18 Pink/Red (2) — 44 White/Red (5) +CWLD
19 Orange/Red (5) z 45 White/Black (5) —CWLD
20 Gray/Red (2) — 46 Yellow/Red (5) +CCWLD
21 Orange/Red (3) +A a7 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) SGGND Shell | — FG

26 White/Red (3) SI3

Connector plug model: 10150-3000PE (Sumitomo 3M)

Connector case model: 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: The wire described as Orange/Red (1) and that described as Orange/Black (1) are
paired and twisted together.
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3 Specifications

I Connector Terminal Block Cables (XW2Z-[0J-B24)

This connector terminal block cable is connected to the Servo Drive’s control I/O connector (CN1). All of
the pins in the control I/O connector (CN1) can be converted to terminals on the terminal block.

® Cable types

Outer diameter of

Model Length (L) sheath Weight
XW2Z-100J-B24 im 11.2 dia. Approx. 0.2 kg
XW22-200J-B24 2m Approx. 0.4 kg

® Connection configuration and external dimensions

Connector Terminal
Block side

XW2B-50G4 -
XW2B-50G5 <] o

XW2D-50G6

16

L

39

K
|

M4

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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3 Specifications

Terminal
block  Connector Servo Drive side .
No. No. No. Color;g'flzlvwe/ Symbol ]
T —1 1 |Blue/Red (1) T24VCW » Wires with the same wire color ar)d the .
2 — 2 XX 2 |Blue/Black (1) +24VCCW same number of marks form a twisted pair.
—1 3 3 |Pink/Red (1) +CW/+PULSHFA . : ;
5 — 5 X 5 [Green/Red (1) | +CCW/+SIGN-+FB Black (1) and that described as Pink/
6 —1 6 6 |Green/Black (1)| -CCWI-SIGN/-FB Black (1) are paired and twisted
7 /1 7 7 |Orange/Red (1) +24V/IN together
8 — 8 8 |Gray/Red (1) S :
9 — 9 X>< 9 |[Gray/Black (1) SI2
10 —1.10 10 |Blue/Red (2) SO1—
11 — 11 ><>< 11 [Blue/Black (2) SO1+
13 — 13 13 |Pink/Red (2) SGGND
20 —1 20 ><>< 20 [Pink/Black (2) -
14 — 14 14 |Green/Red (2) —-——=
15 — 15 XX 15 |Green/Black (2)] SGGND
16 — 16 16 _|Orange/Red (2) ———
17 — 17 XX 17 |Orange/Black (2) SGGND
18 — 18 18 |Gray/Red (2) ———
12 — 12 12 |Gray/Black (2) ———
19 .19 19 [Blue/Red (3) 7
25 —1 25 XX 25 |Blue/Black (3) SGGND
21— 21 21 |Pink/Red (3) +A
22 — 22 ><>< 22 |Pink/Black (3) A
23 — 23 23 |Green/Red (3) +Z
24 — 24 X>< 24 |Green/Black (3) 7
26 (— 26 26 |Orange/Red (3) SI3
27 — 27 27 |Orange/Black (3) Sl4 .
28— 28 28 [Gray/Red (3) si5 Drive connector
29 — 29 29 Gra>’//'§'?:fk4(3) §|6 Connector plug model
— Blue/Re: 17 .
g? — 2(1) g? BIue/BIacIE (21) SI8 10150-3000PE (Sumitomo 3M)
32 — 32 32 |Pink/Red (4) SI9 .
33— 33 33 |Pink/Black (4) S0 Connector case model:
34 — 34 34 [Green/Red (4) SO2— 10350-52A0-008 (Sumitomo 3M)
35 — 35 X>< 35 |Green/Black (4) S02+
36 — 36 X>( 36 [Orange/Red (4)]  ALMCOM
37 —1.37 37_|Orange/Black (4) /ALM Connector terminal block connector
38 — 38 38 |Gray/Red (4) SO3—
39 — 39 XX 39 |Gray/Black (4) S03+ Connector socket model:
40 — 40 40 |Blue/Red (5) ———
41— 41 41_|Blue/Black (5) ——= XG4M-5030 (OMRON)
42— 42 XX 42_|Pink/Red (5) i Strain relief model:
43— 43 43_|Pink/Black (5) ——
44 — 44 44 |Green/Red (5) +CWLD XG4T-5004 (OMRON)
45 — 45 XX 45 [Green/Black (5) -CWLD
46 — 46 46 |Orange/Red (5) +CCWLD
47 — 47 ><>< 47 |Orange/Black (5)] —CCWLD Cable
— 48 |Gray/Red (5) -B
ig — ig XX 49 |Gray/Black (5) +B AWG28 x 25P UL2464
50 —1 50 50 |Orange/Black (1) ———
Shell FG
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3 Specifications

I Connector Terminal Block Conversion Unit

The Connector Terminal Block Conversion Unit is used in combination with a Connector Terminal Block
Cable (Model: XW2Z-00J-B24) to convert the Servo Drive’s control I/O connector (CN1) to the terminal
block.

® XW2B-50G4 (M3 Screw Terminal Block)
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» External Dimensions

Flat cable connector (MIL-type plug)
3.5 f 157.5 3.5

]
15.5
~ |

45

2-93.5

suoneoynads ajgeD [01U0D 9-G-¢

« Use 0.3 to 1.25 mm? wire (AWG22 to 16).
» The wire inlet is 1.8 mm (height) x 2.5 mm (width).
« Strip the insulation from the end of the wire as shown below.

6 mm
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3 Specifications

® XW2B-50G5 (M3.5 Screw Terminal Block)

« External Dimensions

Flat cable connector (MIL-type plug)

3.5 2475 3.5
L
’ AT ﬁlu; 15‘.5
2915 Ah R AR | S : 5
1 f - RS\ o 19 45
E— | |_ 1 Kr . 501 2-93.5 L
T 77
Jﬂ— ] 7
5 7.3 Terminal block
— 4/ R
1( 43.5(45.3)
J )) 20.5
= I y 1 = i

¢ When using crimp terminals, use crimp terminals with the following dimensions.
* When connecting wires and crimp terminals to a terminal block, tighten them to a torque of

0.59 N-m.
Round terminal Fork terminal
®3.2 mm
——
E@ 6.8 mm max. E@ﬂ mm I 6.8 mm max.
4?7
Applicable crimp terminals Applicable wires
Round terminals 1.25-3 AWG22 to 16
(0.3 t0 1.25 mm?)
2-35 AWG16 to 14
(1.25 to 2.0 mm?)
Fork terminals 1.25Y-3 AWG22 to 16
(0.3 to 1.25 mm?)
2-35 AWG16 to 14
(1.25 to 2.0 mm?)
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» External Dimensions

® XW2D-50G6 (M3 Screw Terminal Block)

MIL-type connector XG4A

184 2-94.5 — (39.1) —
144 17.6
| i I
e ) | IR 1eoicacaseass i [& 1 é )i =
@ : ¥ . J
A A7
DIN rail lock ’ 58
12
i M3
| M3
(55 5 8 3 1 X 5 5 |

Z=

==

3 Specifications

» When using crimp terminals, use crimp terminals with the following dimensions.
» When connecting wires and crimp terminals to a terminal block, tighten them to a torque of

0.7 N-m.

Round terminal

®3.2 mm

Fork terminal

E@ 5.8 mm max. E@ﬂ mm| 5.8 mm max.

Applicable crimp terminals Applicable wires
Round terminals 1.25-3 AWG22 to 16
(0.3 t0 1.25 mm?)
Fork terminals 1.25Y-3 AWG22 to 16

(0.3 t0 1.25 mm?)

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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3 Specifications

3-6 Servo Relay Unit and Cable
Specifications

This section provides the specifications of the Servo Relay Units and cables for connecting the Servo
Drive with various Position Control Units for OMRON Programmable Controllers (SYSMAC). Select a
correct relay unit and cable according to the model of your Position Control Unit.

3-6-1 Servo Relay Unit Specifications

| XW2B-20J6-1B

Below are the specifications of the Servo Relay Unit for connecting the following OMRON Position
Control Unit models.

e CJIW-NC113/-NC133
¢ CS1W-NC113/-NC133
* C200HW-NC113

® External Dimensions

Position Control Unit side Servo Drive side
3.5 135 3.5
7 7
[Te}
To) To)
o ]
(V] Tp)
<
2-93.5
N n ya) Y
) ‘ 0
o] o] o 8
o i f f . I =
o AN
S L‘iﬁ;‘iﬁgu‘ﬁ_;‘a?;

¢ The pitch of terminals is 7.62 mm.
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® Wiring
1

Emergency] CW | CCW | Origin
10[+24V G it | Timit. [poximiy| RUN ALM | BKIR|19

External

0] 0V| |Common Comm(ln (Common interrupt Common|Common| RESE%I‘ ALMCOM| FG 1

Ground to
X1 f% 100 Q or less
1)
24VDC

24 VDC

—~

*1 The XB contact is used to turn ON/OFF the electromagnetic brake.

Note 1 Do not connect wires to unused terminals.
2 0V and common terminals are connected internally.
3 The applicable crimp terminal is R1.25-3 (round or fork type).

| XW2B-40J6-2B

3 Specifications

Below are the specifications of the Servo Relay Unit for connecting the following OMRON Position

Control Unit models.

* CJIW-NC213/-NC233/-NC413/-NC433
* CSIW-NC213/-NC233/-NC413/-NC433
+ C200HW-NC213/-NC413

® External Dimensions

Position Control Unit side X-axis Servo Drive side
Y-axis Servo Drive side
3.5 180 3.5
7 7

o
H To]
a5 —

o]
<t
Val n N n 'y
0 {[1
ol SJ ma
o 1 x 2 I =
o N
N

» The pitch of terminals is 7.62 mm.
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3 Specifications

® Wiring
Xais | X-axis|X-axis| X-axis [y o ; : Y-axis | Y-axis | Y-axis ; ; ;
W o -axis X-axis | X-axis W i | Y-axis Y-axis | Y-axis
20| +24V [Enegeng| C- | GCWY proo;'%"hy RUN ALM | BKIR G Gew prOOQ%ri]ty RUN ALM | BKIR 39
! [ xcaxs X-axi‘s X-axis ‘ [ rads Y-axi‘s Y-axis
of oV Coman Common|Common| mmg{ [Common|Common| RESE‘T ALMCOM Cummo‘n Common %)l(éermg{ Common| Common| RESE‘T ALMCOM FG ﬂ
Ground
/ / X1 B / Y1 B to 100 Q
or less
*1) (*1)
24 \VDC 24 \VDC
24 \VDC
*1 The XB and YB contacts are used to turn ON/OFF the electromagnetic brake.

Note 1 Do not connect wires to unused terminals.
2 0V and common terminals are connected internally.

3 The applicable crimp terminal is R1.25-3 (round or fork type).

| XW2B-20J6-3B

Below are the specifications of the Servo Relay Unit for connecting the following OMRON

Programmable Controller model.

+ CQM1-CPU43-V1

® External Dimensions

CQM1 side Servo Drive side
3.5 135 3.5
7 7
[Te)
©
T9]
<
(Y) —
IS
N
L

¢ The pitch of terminals is 7.62 mm.
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3 Specifications

® Wiring
.
10{+24V| CW [CCW| RUN ECRST| INP ALM [BKIR|19
\ \ \ \
0| oV CW‘ CCW |Common|Common 7 |RESET|ALMCOM FG 1

=
c
=}

—
3
Q.
C

|
G}ound to
100 Q or less
(*3)

T vDC
y i

24 VDC
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*1 Use this signal to loop-back and input CQM1'’s output pulses into a high-speed counter.
*2 Input this output signal to CQM1 input unit.
*3 The XB contact is used to turn ON/OFF the electromagnetic brake.

Note 1 Phase Z is an open collector output.
2 Do not connect wires to unused terminals.
3 0V and common terminals are connected internally.
4 The applicable crimp terminal is R1.25-3 (round or fork type).
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3 Specifications

| XW2B-20J6-8A

Below are the specifications of the Servo Relay Unit for connecting the following OMRON
Programmable Controller models.

* CJ2M-CPU31/-CPU32/-CPU33/-CPU34/-CPU35 (for 1 axis)
* CJ2M-CPU11/-CPU12/-CPU13/-CPU14/-CPU15 (for 1 axis)

® External Dimensions

CJ2M-CPU31/-CPU32/-CPU33/-CPU34/-CPU35 side
CJ2M-CPU11/-CPU12/-CPU13/-CPU14/-CPU15 side

Servo Drive side

3.5 135 3.5
7 7
0
0 O
& R
5] @ <
0] KRR Ralededed] o
2-903.5
N N ya) I
) ‘ |
o] o] a)- 8
(o) (o) N v
LD_ 1 1 1 1 <t ~—|
~
8 It el

* The pitch of terminals is 7.62 mm.
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3 Specifications

® Wiring
The Servo Drive phase Z output signal is wired to the origin signal in this terminal block.
[ ('3)
10[+24V/| ING | IN7 | IN8 | 2% | RUN MING| ALM |BKIR |19

ol ov Commo‘n Common Comthn IN9 |Common|Common RESE':I’ ALMCOM| [FG 1

Giround to
7 X1 100 Q or less
(*2)

CW limit (*1) CCW limit (*1)
(Contact  (Contact 24\VDC
2960.06)  2960.07)

. L]

24 VDC
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*1 CW and CCW limit input signals can also be input to an input unit. For CJ2M, the CW and CCW limit input
signals function with the following signals. CW: A540.08/CCW: A540.09 (Pulse output 0), CW: A541.08/
CCW: A541.09 (Pulse output 1) Therefore, in ladder programming, use the actual input as CW and CCW
limit input signals to output the following flag.

Example:

2960.06
AF————()A540.08

*2 The XB contact is used to turn ON/OFF the electromagnetic brake.
*3 The connection to MING input terminal is disabled.

Note 1 Do not connect wires to unused terminals.
2 0V and common terminals are connected internally.
3 The applicable crimp terminal is R1.25-3 (round or fork type).
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3 Specifications

| XW2B-40J6-9A

Below are the specifications of the Servo Relay Unit for connecting the following OMRON
Programmable Controller models.

* CJ2M-CPU31/-CPU32/-CPU33/-CPU34/-CPU35 (for 2 axes)
+ CJ2M-CPU11/-CPU12/-CPU13/-CPU14/-CPU15 (for 2 axes)

® External Dimensions

CJ2M-CPU31/-CPU32/-CPU33/-CPU34/-CPU35 side
CJ2M-CPU11/-CPU12/-CPU13/-CPU14/-CPU15 side

X-axis Servo Drive side Y-axis Servo Drive side

3.5 180 3.5
7 7
0 LS
& T ©
2-¢3.5
U N n N a¥ ‘ U i
oK == | |
LD_ | UI T T — = g g
8 N

¢ The pitch of terminals is 7.62 mm.
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3 Specifications

® Wiring

The Servo Drive phase Z output signal is wired to the origin signal in this terminal block.

- ('3) - (3)
-AXIS|y_axis X-axis|X-axis|X-axis 2aXIS|Y_axis Y-axis| Y-axis | Y-axis
Origin Origin
20[+24V ING | IN7 prox?mity RUN MING [ ALM [BKIR IN8 | IN9 proxi?nity RUN MING| ALM [BKIR 39
\ \ AN X-axis| X-axis \ A Y-axip| Y-axis
o ov Comn‘lon Comm‘on Common | Common] Common | Common RESET |ALUCOM Comm‘on Comman |Common [ Common | Common RESET |ALUCOM FG ﬂ

~—

Ground to
X1 % Y1 @ 100 Q or
less.
(*2) (*2)

suoneooads ajged pue 1un Aejoy OAISS 9-€

X-axis  X-axis Y-axis  Y-axis
CW limit  CCW limit 24 VDC CW limit  CCW limit 24\/DC
(Contact (Contact (Contact (Contact
2960.06) 2960.07) 2960.08) 2960.09)
(1) (@] \ \ 1) 1) \ \
L
24 VDC 3

*1 CW and CCW limit input signals can also be input to an input unit. For CJ2M, the CW and CCW limit input
signals function with the following signals. CW: A540.08/CCW: A540.09 (Pulse output 0), CW: A541.08/
CCW: A541.09 (Pulse output 1) Therefore, in ladder programming, use the actual input as CW and CCW
limit input signals to output the following flag.

Example:

2960.
Qg?OG—QAMO.OS

*2 The XB and YB contacts are used to turn ON/OFF the electromagnetic brake.
*3  The connection to MING input terminal is disabled.
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3 Specifications

| XW2B-80J7-12A

Below are the specifications of the Servo Relay Unit for connecting the following OMRON controller
model.

« FQOM1-MMP22

® External Dimensions

Signal selection switch
160

©4.5
EQ W Servo Drive =I—
- " ; w = 2/l phase B
M selection
— || switch
] 0000000000 [ 9
2888898888|98899888
100 90
Q000000000
] g [eNeXe] 8 00000 [
;‘ QOO00000000IP000 ‘ ol
S\ — Mo X
—*ﬁ = 7 HE j
Controller-side Y-axis Servo Drive X-axis Servo Drive
general-purpose 1/O
Controller-side special I/O
41.7 i 1 ‘~ i w
J . 30.7

R = P P
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® System Configuration Example (for FQM1)

Flexible Motion Controller
FQM1

Motion control module
/ FQM1-MMP22

PA202 ‘OomRrRON
|

S
e [1R]

(&l

03
)
o
)
09
o

LINDS

General-purpose 1/0
connection cable

Special I/O connection cable
XW2z-[1J-A30

3 Specifications
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XW2Z-[1J-A28

Servo Relay Unit
XW2B-80J7-12A 9]

Servo Relay Unit cable
XW2z-[1J-B26

suoneoynads 1un Aejay OAI8S T-9-€

OMNUC G5-Series
(Pulse-train Input Type)
Servo Drive
R88D-KP[]

OMNUC G5-Series
(Pulse-train Input Type)
Servomotor
R88M-KE[I

® Terminal Block Connection

» The terminal block signal names vary depending on the Controller to be connected.
» The terminal block has 80 terminals (pins 0 to 79) arranged as shown.
» The following shows the signal names and standard connection wiring schematics.

~
o

Upper terminal block

L

Oll-oO=0| |(Ol-0Ol=0

Lower terminal block

O~o0H~0| |[OT~00E~0
O-00E~0| |[Ox0 OO

O-00R-0| |O~00-0
O OR0| |[CI0OHNO
O+0OE-0| |O-00H-0
O-00-0| |CL~00[-0
O-0OE-0| [OL-0 OO
Of-0Qf-0| | QB0 Q-0
O«0 00| |O-0O<0
O-0OE-0| |[O~00-0
OoOE0| |[CI0OENO
O+0OE-0| |O-00H-0
O-00-0| |CE~00[-0
O-OOE-0| |OL-0 OO
Of-0Qf-0| | QB0 Q-0
O~oOE~0| (O~ OR~0
O-00E~0| |[O~0 OO
O«0 00| |O-00f<0

L —

o [(Of-0OF-0| (O OF-0| D
©
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3 Specifications

® Signal Allocation for FQM1-MMP22

o - 2 - 2 94 2 o4
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N ONI 5| P+(A 0) vowwod 9Nl | |5 OLNI =| #«(A 0) uowwod QLNI
Q GNI B #«(A 0) vowwod GNI | | 6NI 2| 7.(A 0) uowwo) NI
3 NI Q| #«(A 0) uowwod ¥NI | | 8NI | ¥.(A 0) uowwo gNI
S| dpigi#onss (R (A 0) uowwo) Q| ¥pgcz#omMes o (A 0) uowwo)
ey NV L# OAIBS 5 dNI L# oAleg N INTV Z# OAIBS ~ dNI Z# OAI8S

8 - g - & - © -

3|+ a1z-eseud L#0MBS 2| - 01 Z-9seud |#O0MBS | | ENI 0| G.(A 0) uowwo) ¢N|
S|+ a1g-eseud L# omeg [J |- Q1g-eseud L#oMeS | | § NI <| G«(A 0) UOWWOD ZNI
@|+ a1v-eseud L# ones |- J7V-eseud L# ones | |9 NI | G«(A 0) uowwoy NI
S| 2 ndu| [eubis yoye | S ig,(A 0) vowwo) 7 [eubis yore| | & ONI | G.(A 0) uowwoD ONI
©| L induj leubig yole | (. 0) uowwo) | [eubis yae| | Cx N\ VC+ -~ ANO

3 b« AS = AO Q C« \ YT+ o AO

S leubis 2 leubis 9 leubis 2 leubis

*1 Use as a power supply for FQM1-MMA22 pulse outputs.

*2 Used as a power supply for IN4 to IN11, OUTO to OUT7, and servo control signals.

*3  Used as a power supply for INO to IN3 (interrupt input) and latch inputs.

*4 Connected to pin 0 (0 V).
*5  Connected to pin 1 (0 V).
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® Wiring Example

Servo-side signal FQM1-side signal

#1 | #2 For Servo #1|For Servo #2
RUN 74 | 34 54 | OUTO | 14 | OUT4
ECRST | 76 | 36 56 | OUT2 | 16 | OUT6
INP 47 | 7 69| INA | 29| IN8
/ALM 67 | 27 70| IN5 | 30| IN9
BKIR 68 | 28 71| IN6 | 31| IN10

Terminal block No.20

+24 'V z@
@@@@@@@@@@??@@@@@@@@

—

40@9@2@3 @9 @540 @7 @89 60 696263 6465 60 67 68 69
@@@@@@@@?ﬁ??@@@@@@@@

—

OOOEOOEEOE®®MERG@30H(50 1819
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3 Specifications

3-6-2 Servo Drive Relay Unit Cable Specifications

| servo Drive cables (xw2z-03-B25)

Below are the specifications of the cable that connects the Servo Drive with a Servo Relay Unit (Model:
XW2B-20J6-1B/-3B, XW2B-40J6-2B).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-100J-B25 1m 8.1 dia. Approx. 0.1 kg
XW2Z-200J-B25 2m Approx. 0.2 kg

® Connection configuration and external dimensions

L

Servo Relay Unit side Servo Drive side

XW2B-20J6-1B o <
XW2B-40J6-2B <:| SEEEﬁ 30 :[:j N |:> R88D-KPLJ
XW2B-20J6-3B 1®]
® Wiring
Servo Relay Unit side Servo Drive side
Color of wire/mark | No. fmmm e e mm e mm oo . 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 L : 3
Green/Black (1) 6 X X 4
Orange/Red (1) 7 ; :
- 8 ! X X : 30
Orange/Black (1)| 9 - : i L{ 10
Gray/Red (1) 10 Y% N 23
Gray/Black (1) 11 i : 24
Blue/Red (2) 12 39
Blue/Black (2) 13 ; : 29
- 14 i |
Pink/Red (2) 15 27
Pink/Black (2) 16 : ! 31
Green/Red (2) | 17 ! 11
Green/Black (2) | 18 : 37
Orange/Red (2) | 19 : T 36
Any 20 ——e---cmmmme oo +—| Shell

Servo Relay Unit Connector

Connector socket model: XG4M-2030

Strain relief model: XG4T-2004

Cable

AWG28 x 10P UL2464

Drive connector

Connector plug model: 10150-3000PE (Sumitomo 3M)
Connector case model: 10350-52A0-008 (Sumitomo 3M)
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I Servo Drive Cables (XW2Z-[0J-B26)

3 Specifications

Below are the specifications of the cable that connects the Servo Drive with a Servo Relay Unit (Model:

XW2B-80J7-12A). This cable is used only for FQM1-MMP22.

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-100J-B26 1m 9.1 dia. Approx. 0.1 kg
XW2Z-200J-B26 2m Approx. 0.2 kg

® Connection configuration and external dimensions

‘ L |
Servo Relay Unit side ‘
© <
XW2B-80J7-12A s Jid \ N
® Wiring
Servo Relay Unit side Servo Drive side
Color of wire/mark |  No. ey No.
Blue/Red (1) 1 ; ; 7
Blue/Black (1) | 2 : X X i 38
Pink/Red (1) 3 ! ' 5
Pink/Black (1) 4 : X X : 6
Green/ Red (1) 5 * L 3
Green/Black (1) | 6 : A X ; 4
1
Orange/Red (1) 7 :
Orange/Black (1) 8 E X X 1 30
Gray/Red (1) 9 ' X X : 23
1
Gray/Black (1) 10 T * 24
Blue/Red (2) 11 ' ' 39
Blue/Black (2) | 12 i ; 29
— 13 : :
- 14 i :
PinkRed 2) | 15 31
Pink/Black (2) 16 : : 11
Green/Red (2) | 17 : : 37
- 18 ! r+— 36
Orange/Red (2) 19 . x X : 13
Orange/Black (2) | 20 : : 20
Gray/Red (2) 21 ; " 21
Gray/Black (2) 22 E X X E 22
Blue/Red (3) 23 : 49
Blue/Black (3) | 24 i X X 48
Pink/Red (3) 25 ; : 27
Z 26 ! P 34
_ 27 ! E — 10
- 28 i i
1 1
— 29 ! !
Any 30 - +— Shell

Servo Relay Unit Connector

Connector socket model: XG4M-3030

Strain relief model: XG4T-3004

Cable

AWG28 x 13P UL2464

Drive connector

Connector plug model: 10150-3000PE (Sumitomo 3M)
Connector case model: 10350-52A0-008 (Sumitomo 3M)
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3 Specifications

I Servo Drive Cables (XW2Z-0J-B31)

Below are the specifications of the cable that connects the Servo Drive with a Servo Relay Unit (Model:
XW2B-20J6-8A, XW2B-40J6-9A).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-100J-B31 1m 8.1 dia. Approx. 0.1 kg
XW2Z-200J-B31 2m Approx. 0.2 kg

® Connection configuration and external dimensions

L ‘
Servo Relay Unit side ‘ Servo Drive side
Xyv2B-2046-87 <:| SED ¥ | N [> R88D-KPL]
XW2B-40J6-9A o
® Wiring
Servo Relay Unit side Servo Drive side
Color of wire/mark| No. fmmm e e e e mm e mm oo . 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 L : 3
Green/Black (1) | 6 X X 4
Orange/Red (1) 7 ' '
X X
_ 8 , ! 30
— 9 : r 10
Gray/Red (1) 10 Y% N 23
Gray/Black (1) 11 i : 24
Blue/Red (2) 12 39
Blue/Black (2) 13 ; : 29
Orange/Black (1)| 14 [— |
Pink/Red (2) 15 27
Pink/Black (2) 16 : ! 31
Green/Red (2) | 17 ! 11
Green/Black (2) | 18 : 37
Orange/Red (2) | 19 : T 36
Any 20 —e-ccmmm oo +—| Shell

Servo Relay Unit Connector

Connector socket model: XG4M-2030

Strain relief model: XG4T-2004

Cable

AWG28 x 10P UL2464

Drive connector

Connector plug model: 10150-3000PE (Sumitomo 3M)
Connector case model: 10350-52A0-008 (Sumitomo 3M)
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3 Specifications

3-6-3 Position Control Unit Relay Unit Cable Specifications

I Position Control Unit Cables (XW2Z-0OJ-A6)

Below are the specifications of the cable that connects a Position Control Unit (Model: CS1W-NC113,
C200HW-NC113) with a Servo Relay Unit (Model: XW2B-20J6-1B).

® Cable types

suoneooads ajged pue 1un Aejoy OAISS 9-€

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A6 50 cm 8.0 dia. Approx. 0.1 kg
XW2Z-100J-A6 1m Approx. 0.1 kg
® Connection configuration and external dimensions 3
.6
w
j ¢)
w
Position Control Unit side Servo Relay Unit side 3
2.
CS1W-NC113 <:| 3 =3 |$ XW2B-20J6-1B §'
C200HW-NC113 e}
2
s
h c
=)
- . ;U
® Wiring o
2
[
Position Control Unit side Servo Relay Unit side 2
No. | No. 9
Al j 1 5
A2 ‘ 1 2 %
XX 3 2
A8 ; 4 g
X 5 g
A6 6 7]
; 7
A10 : XX 8
9
A16 10
A14 : ><>< : 11
A24 12
A12 : 13
14
A21 15
16
A23 j 17
18
A22 ; 19
20
A19 21
22
A20 : 23
G — 24
Crimp terminal —/ 25
Cable: AWG28x4P+AWG28x10C 26
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3 Specifications

I Position Control Unit Cables (XW2Z-[OJ-A7)

Below are the specifications of the cable that connects a Position Control Unit (Model: CS1W-NC213/
413, C200HW-NC213/413) with a Servo Relay Unit (Model: XW2B-40J6-2B).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A7 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A7 1m Approx. 0.2 kg

® Connection configuration and external dimensions

47 L .6

Servo Relay Unit side
:Ej@% |$ XW2B-40J6-2B

Position Control Unit side

CS1W-NC213
CS1W-NC413
C200HW-NC213
C200HW-NC413

® Wiring
Position Control Unit side Servo Relay Unit side
No. No.
A1/B1 1
A2/B2 2
XX 2
A8 : 4
A6 6
XX :
A10 1 8
9
A16 10
A14 XX 11
A24/B24 12
A19 13
A21 14
A12 15
A23 16
A22 17
A20/B20 18
XX 12
B8 20
XX -
B6 22
XX 2
B10 T 24
25
B16 26
B14 XX 27
B23 28
B22 29
B21 30
B19 31
B12 32
33
Crimp terminal Cable: AWG28x6P+AWG28x16C 34
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I Position Control Unit Cables (XW2Z-[0J-A10)

3 Specifications

Below are the specifications of the cable that connects a Position Control Unit (Model: CS1W-NC133)
with a Servo Relay Unit (Model: XW2B-20J6-1B).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A10 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A10 Im Approx. 0.2 kg

® Connection configuration and external dimensions

Position Control Unit side

CS1W-NC133 <:|

® Wiring

6

Position Control Unit side

No.

AWG20 Black

A3

XK AWG20 Red

A4
A1

:

Servo Relay Unit side

|$ XW2B-20J6-1B

Servo Relay Unit side

No.

A2

A7

A8

A5
A6

A10

A16

A14

A24

A12

A21

A23

A22

A19

A20

Crimp terminal —/

Cable: AWG28x4P+AWG28%x10C

NINININ =R aal—a
PN |2 |O|o|m|N|[o|a| R e (N2 |o|©®N (S| ORI W N =

N
=

NN
[e3Ne)]
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3 Specifications

I Position Control Unit Cables (XW2Z-0J-A11)

Below are the specifications of the cable that connects a Position Control Unit (Model: CS1W-NC233/
433) with a Servo Relay Unit (Model: XW2B-40J6-1B).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-Al11 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-Al11 1m Approx. 0.2 kg

® Connection configuration and external dimensions

5 Servo Relay Unit side
mjmm @ |$ XW2B-40J6-18
[] \

Position Control Unit side

CS1W-NC233
CS1W-NC433

® Wiring
Position Control Unit side Servo Relay Unit side
No. AWG20 Black No.
A3/B3 XX AWG20 R
A4/B4 0 Red
A1/B1 1
A2/B2 2
A7 X 3
A8 4
A5 5
A6 XX 5
7
A10 XX 8
l 5
A16 10
A14 XX 11
A24/B24 12
A19 13
A21 14
A12 15
A23 16
A22 17
A20/B20 18
B7 19
B8 XX 20
B5 21
B6 XX 22
23
B10 XX 24
l 25
B16 26
B14 XX 27
B23 28
B22 29
B21 30
B19 31
B12 32
33
Crimp terminal Cable: AWG28x6P+AWG28x16C 34
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I Position Control Unit Cables (XW2Z-[0J-A14)

3 Specifications

Below are the specifications of the cable that connects a Position Control Unit (Model: CJ1W-NC113)
with a Servo Relay Unit (Model: XW2B-20J6-1B).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A14 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A14 Im Approx. 0.2 kg

® Connection configuration and external dimensions

Position Control Unit side

CJ1W-NC113 <:|

® Wiring

Position Control Unit side
No.

Servo Relay Unit side

S |$ XW2B-20J6-1B

Servo Relay Unit side

Z
o

A1
A2

A8

A6

A9 T

A14

A12
A20

A1

A17

A19

A18

A15

A16

Crimp terminal —/

Cable: AWG28x4P+AWG28%x10C

NINININI_R | alalalalal—a
PN ||| |N|o|a|n w2 |o|@®R (N PO BN =

N
N

N
&)

N
(e}
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3 Specifications

I Position Control Unit Cables (XW2Z-[0J-A15)

Below are the specifications of the cable that connects a Position Control Unit (Model: CJIW-NC213/
NC413) with a Servo Relay Unit (Model: XW2B-40J6-2B).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A15 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A15 1m Approx. 0.2 kg

® Connection configuration and external dimensions

Position Control Unit side Servo Relay Unit side
CJ1W-NC213
CITWNGA13 |$ XW2B-40J6-2B
® Wiring
Position Control Unit side Servo Relay Unit side
No. No.
A1/B1 1
A2/B2 2
3
25 XX 1
5
26 XX 5
7
A9 1 ><>< 8
9
A14 10
A12 ><>< 11
A20/B20 12
A15 13
A17 14
A11 15
A19 16
A18 17
A16/B16 18
19
B8 XX 20
21
B6 ><>< 22
23
B9 T ><>< 24
25
B14 26
B12 ><>< 27
B19 28
B18 29
B17 30
B15 31
B11 32
33
Crimp terminal Cable: AWG28x8P+AWG28x16C 34
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3 Specifications

I Position Control Unit Cables (XW2Z-[0J-A18)

Below are the specifications of the cable that connects a Position Control Unit (Model: CJ1W-NC133)
with a Servo Relay Unit (Model: XW2B-20J6-1B).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A18 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A18 Im Approx. 0.2 kg

® Connection configuration and external dimensions

suoneooads ajged pue 1un Aejoy OAISS 9-€

w

Position Control Unit side Servo Relay Unit side
CJ1IW-NC133 <:| 3 |$ XW2B-20J6-1B ®
= do
VY, 3
@,
\ g
T~ 5
] 0
-8 2
S
.. c
® Wiring 2
S
Position Control Unit side Servo Relay Unit side )
No. No. S
A3 AWG20 Black =
0
A4 )KAWGRORes :
Al : 1 o
A2 f 2 2
A7 : 3 =
A8 ><>< 4 %_
A5 5 @
A6 ><>< 6
XX :
A9 I 8
9
A14 10
A12 ><>< 11
A20 12
A11 13
14
A17 15
16
A19 17
18
A18 19
20
A15 21
s i 22
A16 ; ; 23
S —— — 24
Crimp terminal —/ 25
Cable: AWG28x4P+AWG28%x10C 26
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3 Specifications

I Position Control Unit Cables (XW2Z-[0J-A19)

Below are the specifications of the cable that connects a Position Control Unit (Model: CJIW-NC233/
433) with a Servo Relay Unit (Model: XW2B-40J6-2B).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A19 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A19 1m Approx. 0.2 kg

® Connection configuration and external dimensions

Position Control Unit side Servo Relay Unit side
CJ1W-NC233
CIIWNG233 |$ XW2B-40J6-2B
® Wiring
Position Control Unit side Servo Relay Unit side
A';'/OB'B AWG20 Black No.
ALBA XX AWG20 Red
A1/B1 1
A2/B2 2
A7 3
A5 5
A6 XX B
7
A9 I XX 8
9
A14 10
A12 XX 11
A20/B20 12
A15 13
A17 14
A11 15
A19 16
A18 17
A16/B16 18
B7 19
B8 XX 20
B5 21
B6 XX 22
23
B9 1 XX 24
25
B14 26
B12 XX 27
B19 28
B18 29
B17 30
B15 31
B11 32
33
Crimp terminal Cable: AWG28x8P-+AWG28%16C 34
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3 Specifications

I Position Control Unit Cables (XW2Z-[0J-A33)

Below are the specifications of the cable that connects a Programmable Controller (Model: CJ2M-
CPU31/-CPU32/-CPU33/-CPU34/-CPU35, CJ2M-CPU11/-CPU12/-CPU13/-CPU14/-CPU15) with a
Servo Relay Unit (Model: XW2B-20J6-8A, XW2B-40J6-9A).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A33 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A33 Im Approx. 0.2 kg

suoneooads ajged pue 1un Aejoy OAISS 9-€

® Connection configuration and external dimensions

)
2
w

CJ2M side = F Servo Relay Unit side
CJ2M-CPU31  CJ2M-CPU11
CJ2M-CPU32  CJ2M-CPU12 <:| I | A $§w§gﬁgjg:82 ©
CJ2M-CPU33  CJ2M-CPU13 &
CJ2M-CPU34  CJ2M-CPU14 = 3 w
CJ2M-CPU35  CJ2M-CPU15 6 L §
gﬁ
. - S
® Wiring o
2
CJ2M side Servo Relay Unit side %
No. No. 2
: : :
QD
<
- XX : g
32 4 =
XX 5 g
31 6 &
7 o
35 ><>< 8 8
5 11 §“
17 12 =
6 13 @
14
23 15
24 16
17
34 XX 18
19
33 XX 20
21
36 XX 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 Cable: AWG28x6P+AWG28x14C

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 3-119



3 Specifications

I Position Control Unit Cables (XW2Z-[0J-A28)

Below are the specifications of the cable that connects the general-purpose 1/O connector for the
Flexible Motion Controller (Model: FQM1-MMP22) with a Servo Relay Unit (Model: XW2B-80J7-12A).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A28 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A28 1m Approx. 0.2 kg
XW2Z-200J-A28 2m Approx. 0.3 kg

® Connection configuration and external dimensions

. >
FQM1 side Servo Relay Unit side
FQM1-MMP22 <:| X T | I 1 3 ] 1 § X |$ XW2B-80J7-12A
L 17
® Wiring
FQM1 side Servo Relay Unit side
No. No.

NININININ[mR Al
R |N|[m|O|o|m|N|o|a|R|w|N|2|o|@® N g AN =

NININDINDINININ (R
ola|R|RIN|R Qo |N|o o r e[ |R|o|©(®@ (N || A N =

ww
AW
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3 Specifications

I Position Control Unit Cables (XW2Z-[0J-A30)

Below are the specifications of the cable that connects the special I/O connector for the Flexible Motion
Controller (Model: FQM1-MMP22) with a Servo Relay Unit (Model: XW2B-80J7-12A).

® Cable types

Model Length (L) Outer diameter of sheath Weight
XW2Z-050J-A30 50 cm 10.0 dia. Approx. 0.1 kg
XW2Z-100J-A30 Im Approx. 0.2 kg
XW22-200J-A30 2m Approx. 0.3 kg

suoneooads ajged pue 1un Aejoy OAISS 9-€

® Connection configuration and external dimensions

. — W _
FQM1 side ° Servo Relay Unit side 3
FQM1-MMP22 <:| X % % 8 |$ XW2B-80J7-12A
5 s ®
) o
&
o)
17 L 17 g
g.
5
® Wiring g
s
FQM1 side Servo Relay Unit side c
No. No. ;
3 1 0}
5 ><>< 2 i
9 3 3,
15 5 =
17 ><>< 6 &
19 7 ®
21 ><>< 8 %
23 9 %.
13 10 2
25 11
27 ><>< 12
29 13
33 15
35 ><>< 16
4 21
5 XX >
10 23
12 ><>< 24
16 25
20 27
2 XX %8
24 29
14 30
26 31
28 ><>< 32
30 33
32 XX ”
34 35
36 ><>< 36
40
Crimp terminal Cable: AWG28x14P+AWG28%4C
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3 Specifications

3-7 External Regeneration Resistor
Specifications

3-7-1

| R88A-RR08050S

External Regeneration Resistor Specifications

Regeneration
Resistance | Nominal absorptLon 2l H_ea_t Thermal switch output
Model . 120°C radiation .
value capacity . specifications
temperature condition
rise
R88A- 50 Q 80 W 20 W Aluminum | Operating temperature: 150°C + 5°C
RR08050S 350 x 350, | NC contact
Thick : .
IC3 r(1)ess Rated output (resistive load)
125 VAC, 0.1 A max.
30 VDC, 0.1 A max.
(minimum current: 1 mA)
] R8sA-RRO80100S
Regeneration
Resistance | Nominal absorptLon il H_ea_t Thermal switch output
Model . 120°C radiation .
value capacity . specifications
temperature condition
rise
R88A- 100 Q 80 W 20 W Aluminum | Operating temperature: 150°C + 5°C
RR080100S 350 x 350, | NC contact
ThIC:|3( r(])ess: Rated output (resistive load)
125 VAC, 0.1 A max.
30 VDC, 0.1 A max.
(minimum current: 1 mA)
| R88A-RR220475
Regeneration
Resistance | Nominal absorptLon 2] I—!egt Thermal switch output
Model . 120°C radiation e
value capacity . specifications
temperature condition
rise
R88A- 47 Q 220 W 70w Aluminum | Operating temperature: 170°C + 7°C
RR22047S 350 x350, | NC contact
Thickness: -
! 30 Rated output (resistive load):
250 VAC, 3 A max.
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| R88A-RR22047S1

3 Specifications

Regeneration

. . absorption for Heat :
Model Resistance Nomlqal 120°C radiation Thermal §w|tc_h output
value capacity . specifications
temperature condition
rise
R88A- 47 Q 220 W 70 W Aluminum | Operating temperature: 150°C + 5°C
RR22047S1 350 x 350, | NC contact
Thick : -
'C3 rg)ess Rated output (resistive load)
250 VAC, 0.2 A max.
42 VDC, 0.2 A max.
(minimum current: 1 mA)
] R88A-RR500205
Regeneration
) . absorption for Heat :
Model Resistance Nomln_al 120°C radiation Thermal _sywtc_h output
value capacity - specifications
temperature condition
rise
R88A- 20 Q 500 W 180 W Aluminum | Operating temperature: 200°C + 7°C
RR50020S 600 x 600, | NC contact
Th|c3k r(])ess: Rated output (resistive load)

250 VAC, 0.2 A max.
42 VDC, 0.2 A max.
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3 Specifications

3-8 Reactor Specifications

Connect a Reactor to the Servo Drive for reduction of harmonic current. Select an appropriate Reactor
according to the Servo Drive model.

I Specifications

Reactor
Servo Drive model
Model AL Inductance | Weight Reactor
current type
R88D-KPO01H (For single-phase input) 3G3AX-DL2002 16 A 21.4 mH Approx. DC
0.8 kg reactor
R88D-KP0O2H (For single-phase input) 3G3AX-DL2004 3.2A 10.7 mH Approx.
1.0 kg
R88D-KP04H (For single-phase input) 3G3AX-DL2007 6.1A 6.75 mH Approx.
1.3 kg
R88D-KP08H 3G3AX-DL2015 9.3A 3.51 mH Approx.
R88D-KP10H (For single-phase input) 1.6 kg
R88D-KP15H (For single-phase input) 3G3AX-DL2022 13.8 A 251 mH Approx.
2.1kg
R88D-KP01H 3G3AX-AL2025 100 A 2.8 mH Approx. AC
R88D-KP02H 2.8 kg reactor
R88D-KP04H
R88D-KP0O8H
R88D-KP10H
R88D-KP15H (For 3-phase input)
R88D-KP20H 3G3AX-AL2055 20.0A 0.88 mH Approx.
R88D-KP30H 4.0 kg
R88D-KP50H 3G3AX-AL2110 340A 0.35 mH Approx.
5.0 kg
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System Design
]

This section explains the installation conditions, wiring methods which include wiring
conforming to EMC directives, and regenerative energy calculation methods for the
Servo Drives, Servomotors, and Decelerators. It also explains the performance of
External Regeneration Resistors.
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4 System Design

4-1 Installation Conditions

4-1-1 Servo Drive Installation Conditions

I Space Conditions around Servo Drives

« Install the Servo Drives according to the dimensions shown in the following illustration to ensure
proper dispersion of heat from inside the drives and convection inside the panel. If the drives are
installed side by side, install a fan for air circulation to prevent uneven temperatures inside the panel.

L

Vit Vg 100 mm min. Airg
| Fan | | Fan |
Servo Servo Servo Si(:e
Drive Drive Drive o
Servo
A B C Drive
<—_—J LWJ M 100 mm min. Airé
40 mm min. W =10 mm min.

« If the mounting surface of the Servo Drive is coated, remove the coating to allow electrical
conduction. If you make your own mounting bracket, we recommend that you apply electrically
conductive plating.

I Mounting Direction

* Mount the Servo Drive perpendicular on the panel so that the model number reads normally.

® Operating Environment Conditions

e The environment in which drives are operated must meet the following conditions. Drives may
malfunction if operated under any other conditions.

Operating ambient temperature: 0 to 50°C (Take into account that the temperature rises in the
following individual drives themselves.)

Operating ambient humidity: 90% max. (with no condensation)
Operating ambient atmosphere: No corrosive gases.

Altitude: 1,000 m max.

« Drives of 200 V with a capacity of 750 W max. can be installed side by side with a 1 mm clearance
(W in above illustration). The ambient temperature condition depends on the Servo Drive A, B, or

C.
Servo Drive A: 0to 50°C
Servo Drive B: 0to 40°C
Servo Drive C: 0to 45°C
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4 System Design

I Ambient Temperature Control

» Operation in an environment in which there is minimal temperature rise is recommended to maintain
a high level of reliability.

» When the drive is installed in a closed space, such as a box, the ambient temperature may rise due to
temperature rise in each unit. Use a fan or air conditioner to prevent the drive’s ambient temperature
from exceeding 50°C.

 Drive surface temperature may rise to as much as 30°C above the ambient temperature. Use heat-
resistant materials for wiring, and provide a distance from any devices or wiring that are sensitive to
heat.

» The service life of a Servo Drive is largely determined by the ambient temperature around the internal
electrolytic capacitors. When an electrolytic capacitor reaches its limit, electrostatic capacity drops
and internal resistance increases. This leads to overvoltage alarms, malfunctioning due to noise, and
damage to individual elements.

* If adrive is always operated at the ambient temperature of 50°C and with a 100% output of the rated
torque and rated rotation speed, its life is expected to be approx. 28,000 hours (excluding the axial-
flow fan). A drop of 10°C in the ambient temperature will double the expected life of the drive.

SuoNIpUOD uone|eIsu| T-f
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I Keeping Foreign Objects Out of Units

» Place a cover over the drive or take other preventative measures to prevent foreign objects, such as
drill filings, from getting into the drive during installation. Be sure to remove the cover after installation
is complete. If the cover is left on during operation, 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 the drives.

4-1-2 Servomotor Installation Conditions

SUOIIPUOD UONE|[eISU| JOIOWOAISS Z2-T-1

I Operating Environment Conditions

» The environment in which the motor is operated must meet the following conditions. Operating the
motor outside of the following ranges may result in malfunction of the motor.

Operating ambient temperature: 0 to 40°C"™
Operating ambient humidity: 85% max. (with no condensation)

Operating ambient atmosphere: No corrosive gases.
*1 The operating ambient temperature is the temperature at a point 5 cm from the motor.

I Impact and Load

» The motor is resistant to impacts of up to 98 m/s2.
Do not apply heavy impacts or loads during
transport, installation, or removal of the motor.

kY

» When transporting the motor, hold the motor body ﬁ

itself. And do not hold the encoder, cable, or
connector areas. Failure to follow this guideline
may result in damaging the motor.

» Always use a pulley remover to remove pulleys,
couplings, or other objects from the shaft.

» After assembly, secure cables so that there is no impact or load placed on the cable outlet.
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4 System Design

I Connecting to Mechanical Systems

 For the allowable axial loads for motors, refer to
3-1-2 Characteristics on page 3-3. If an axial load
greater than that specified is applied to a motor, it Ball screw center line
may reduce the limit of the motor bearings and AV
may break the motor shaft.

« When connecting to a load, use couplings that can

sufficiently absorb mechanical eccentricity and Motor center line Axial offset
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). T

« If the gear precision is not adequate, allow Backlash Set a structure in

backlash to ensure that no radial load is placed on which the distance
the motor shaft. between axes can

* When using bevel gears, a load is applied in the be adjusted.
thrust direction depending on the structural
precision, the gear precision, and temperature O )
changes. Provide appropriate backlash or take
other measures to ensure that a thrust load larger - Bevel gear
than the specified level is not applied. ! N

« Do not put rubber packing on the flange surface. If <
the flange is mounted with rubber packing, the Set a movable 1
motor flange may crack under the tightening force. structure.

* When connecting to a V-belt or timing belt, consult
the manufacturer for belt selection and tension.

« Aradial load twice as large as the belt tension will be placed on the motor shaft. Do not allow a load
that exceeds the allowable radial load 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 in the middle of the motor shaft and the load shaft so that the belt tension
can be adjusted.

Pulley

Tension adjustment
(Set a movable structure.)

N =

Tension

IWater and Drip Resistance

» The protective structure for the motors is as follows:
Equivalent to IP65 (except for through-shaft parts)
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I Oil-water Measures
Use the Servomotor with an oil seal if you are using it in an environment where oil drops can adhere to
the through-shaft part. The operating conditions of the Servomotor with an oil seal are as follows:
» Keep the oil level below the lip of the oil seal.
» Prepare a good lubricated condition under which only oil droplets splash on the oil seal.

« If you are using the Servomotor with the shaft in upward direction, make sure that no oil accumulates
on the lip of the oil seal.

I Radiator Plate Installation Conditions

» When you mount a Servomotor onto a small device, be sure to provide enough radiation space on
the mounting area. Otherwise the Servomotor temperature rises too high. One of the preventive
measures is to install a radiator plate between the motor attachment area and the motor flange. (See
below.)

Failure to follow this guideline may result in damaging the Servomotor due to a temperature rise.
Refer to 3-3 Servomotor Specifications on page 3-36 for the radiator plate specifications.

H /Radiator plate

]

[
» The temperature rise depends on the mounting part materials and the installation environment.
Check the actual temperature rise by using a real Servomotor.

» Depending on the environment, such as when the Servomotor is installed near a heating element,
the Servomotor temperature may rise significantly. In this case, take any of the following measures.

» Lower the load ratio.
» Review the heat radiation conditions of the Servomotor.
* Install a cooling fan and apply forced air cooling to the Servomotor.

I Other Precautions

» Take measures to protect the motor shaft from corrosion.
The motor shaft is coated with anti-corrosion oil when shipped, but anti-corrosion oil or grease should
also be applied when connecting the components that apply load to the shatft.

Do not apply a commercial power supply directly to the motor.
Fire may result.

Never repair the Servo Drive by disassembling it.
Electric shock or injury may result.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 4-5
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4 System Design

4-1-3 Decelerator Installation Conditions

I Installing the Decelerator

® Installing the R88G-HPGLOMOMO (Backlash: 3 Arcminutes max.)

Follow the instructions bellow to install the Decelerator and the Servomotor.

1
2

Turn the input joint and align the head of the bolt that secures the shaft with the rubber
cap.

Apply the sealant on the side which the Servomotor is installed. (Recommended sealant:
Loctite 515)
Gently insert the Servomotor into the decelerator.

Put up the decelerator vertically and slide the Servomotor into the input shaft joint while using
the motor shaft as guide not to fall over, as shown in the figures on the next page. When the
decelerator cannot be put up vertically, tighten each bolt evenly little by little to ensure that the
Servomotor is not inserted at a tilt.

Fix the Servomotor and the flange of the decelerator with bolts.
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

Tighten the bolts of the input joint.

Bolt tightening torque (for duralumin)

Allen head bolt size M3 M4 M6 M8
15.3 37.2

Tightening torque [N-m] 2.0 4.5

Note Tighten the bolts to the torque indicated on the above table. The Servomotor may slip or other
problems may occur if the specified torque level is not satisfied.

The R88G-HPG11ALO uses two set screws for the connecting section.

Allen head bolt size M3
0.69

Tightening torque [N-m]

Mount the supplied rubber cap to complete the installation.
(For the R88G-HPG11AL, mount two screws with gaskets.)
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® Installing the Decelerator

When installing the R88G-HPGLOOL, first make sure that the mounting surface is flat and that there
are no burrs on the tap sections, and then fix the mounting flanges with bolts.

SuoNIpUOD uoIe|[eIsu| J01eIa|3dad £-T-v

Bolt tightening torque on the mounting flange (for aluminum)

R88G-HPG 11A 14A 20A 32A 50A 65A
Number of bolts 4 4 4 4 4 4

Size of bolts M3 M5 M8 M10 M12 M16
Mounting PCD [mm] 46 70 105 135 190 260
Tightening torque [N-m] 14 6.3 26.1 515 103 255

Note Uninstalling the key on a Servomotor with key enables you to install the Servomotor to the decelerator.

Slipping does not occur.
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® [nstalling the R88G-VRSFOOO (Backlash: 15 Arcminutes max.)

Follow the instructions bellow to install the Decelerator and the Servomotor.

1

Turn the input joint and align the head of the bolt that secures the shaft with the rubber
cap.

Confirm the set bolts are loose.

Gently insert the Servomotor into the decelerator.

Put up the decelerator vertically and slide the Servomotor into the input shaft joint while using
the motor shaft as guide not to fall over, as shown in the following figures. When the decelerator
cannot be put up vertically, tighten each bolt evenly little by little to ensure that the Servomotor is
not inserted at a tilt.

Fix the Servomotor and the flange of the decelerator with bolts.

Bolt tightening torque

Allen head bolt size M4 M5 M6
Tightening torque [N-m] 3.0 5.8 9.8

Tighten the bolts of the input coupling.
Bolt tightening torque (for duralumin)

Allen head bolt size M3 M4 M5
Tightening torque [N-m] 15 4.5 7.1

Note Tighten the bolts to the torque indicated on the above table. The Servomotor may slip or other
problems may occur if the specified torque level is not satisfied.

Mount the supplied rubber cap to complete the installation.

(3)ﬁ

) P

63\(5» | H

@ e @] | ™
1 F 1 F
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® Installing Decelerator

When installing the R88G-VRSFLOOL, first make sure that the mounting surface is flat and that
there are no burrs on the tap sections, and then fix the mounting flanges with bolts.

Bolt tightening torque on the mounting flange (for aluminum)

R88G-VRSF Frame B Frame C Frame D
Number of bolts 4 4 4
Size of bolts M5 M6 M8
Mounting PCD [mm] 60 90 115
Tightening torque [N-m] 5.8 9.8 19.6

Note Uninstalling the key on a Servomotor with key enables you to install the Servomotor to the decelerator.
Slipping does not occur.

I Using a Non-OMRON Decelerator (Reference)

If the system configuration requires a non-OMRON decelerator to be used in combination with an
OMNUC Gb5-series (Pulse-train Input Type) Servomotor, select the decelerator so that the loads on the
motor shaft (i.e., both the radial and thrust loads) are within the allowable ranges. (Refer to 3-1-2
Characteristics on page 3-3 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 System Design

4-2  Wiring
4-2-1 Peripheral Equipment Connection Examples

I R88D-KPO1H/-KP0O2H/-KP04H/-KP0O8H/-KP10H/-KP15H (For single-phase Input)

R T Single-phase 200 to 240 VAC, 50/60 Hz: R88D-KPLOICIH
———————————— NFB
1 > Noise filter (*1)
Main circuit Main circuit
E NF %
power supply contactor (*1)
L 3 4 OFF  ON X —~
Ground to — T — 1 ‘ Q/IS ‘
|
100 Q or less L1 Lﬂ
Surge suppressor (*1)
X 1MC
(pL)
NI
Servo error display
OMNUC G5-series OMNUC G5-series
(Pulse-train Input Type) (Pulse-train Input Type)
AC Servo Drive AC Servomotor
CNA Power cables
XB (*3
o L1C 5
T =
9L2C CNB |24 VDC
1MC\""""""\ U ©
V © L
CNA NE)
[ ] W © -
© L1
Reactor
o L3 @ °)
CNB O ¢
””””””” — Ground to 100 Q or less
Regeneration CN2
Resistor (*5) I
Encoder cables >Q;>

*1.  Recommended products are listed in 4-3, Wiring
Confirming to EMC Directives.

. Recommended relay: MY relay by OMRON (24-V)
For example, MY2 relay by OMRON can be used
with all G5-series motors with brake because its
rated inductive load is 2 A (24 VDC).

. There is no polarity on the brakes.

36 ALMCOM

User-side

CN1

control
device

COM

Control cables

*5.

. Models with a built-in Regeneration Resistor (KNO8H,

KP10H and KP15H) have B2 and B3 shorted. When
the amount of regeneration is large, remove the
connection between B2 and B3 and connect a
Regeneration Resistor between B1 and B2.

There is no Internal Regeneration Resistor for
KPO1H to KP04H. When the amount of regeneration
is large, connect the necessary Regeneration
Resistor between B1 and B2.
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| R88D-KPO1H/-KPO2H/-KPO4H/-KPO8H/-KP10H/-KP15H (For 3-phase input)

3-phase 200 to 240 VAC, 50/60 Hz: R88D-KPOIH

NFB

Noise filter (*1)

Main circuit Main circuit

power supply contactor (*1)
4 5 6 OFF X

— ON
Ground to — T 1 ‘ @ ‘
100 Q or less \_l_l ‘
L1 ]
Surge suppressor (*1)
X 1MC m
N,
Servo error display
OMNUC G5-series OMNUC G5-series
(Pulse-train Input Type) (Pulse-train Input Type)
AC Servo Drive AC Servomotor
CNA Power cables [
XB (*3)
O L1C T % ><B>
CNB I
QL2 24 VDC
1 MC\\\ U ©
VvV © Ll
M)
CNA W © T
Reactor | |
[ © L1
5 L2 Do |
o L3 D ©
cND — Ground to 100 Q or less
CNB B
: Encoder cables >@>
Regeneration L
Resistor *1. Recommended products are listed in 4-3,
Wiring Confirming to EMC Directives.
— CN1 *2. Recommended relay: MY relay by

/X\ 57 IALM OMRON (24-V) For example MY2 relay
2avpe—— OV by OMRON can be used with all
% Gb5-series motors with brake because its
rated inductive load is 2 A (24 VDC).
CN1 *3. There is no polarity on the brakes.
j OUTM1 4 24 VDG *4. Models with a built-in Regeneration
. (BKIR) Resistor (KPO8H to KP15H) have B2
User-side CN1 OUTM1 20 and B3 shorted. When the amount of
control COM regeneration is large, remove the
device connection between B2 and B3 and

connect a Regeneration Resistor
Control cables between B1 and B2.
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4 System Design

| R88D-KP20H

3-phase 200 to 230 VAC, 50/60 Hz

NFB

Noise filter (*1)

—

4 5 6

Main circuit
power supply

Main circuit
contactor (*1)

— OFF X
Ground to 77\ ‘ @ ‘
100 Q or less /J
Surge suppressor (*1)
1MC
()
Servo error display
OMNUC G5-series OMNUC G5-series
(Pulse-train Input Type) (Pulse-train Input Type)
AC Servo Drive AC Servomotor
_Power cables
XB (*3
o L1C % ><B>
CNB T I
© L2C 24 \VDC
1 MC\\\ U ©
vV @ =
W)
W © ¥
Reactor |
‘ © L1
@ o
D ©
— Ground to 100 Q or less
CN2
‘ Encoder cables ;(@
Regeneration L
Resistor ] ]
*1. Recommended products are listed in 4-3,
Wiring Confirming to EMC Directives.
*2. Recommended relay: MY relay by
OMRON (24-V) For example, MY2
24 VDC L relay by OMRON can be used with all
36 ALMCOM Gb5-series motors with brake because
CN1 its rated inductive load is 2 A (24 VDC).
24 VDC *3. There is no polarity on the brakes.
BKIR 11 *4. Models with a built-in Regeneration
. Resistor (KP20H) have B2 and B3
User-side
CN1 BKIRCOM 10 shorted. When the amount of
control vhel
devi regeneration is large, remove the
evice connection between B2 and B3 and
Control cabl connect a Regeneration Resistor
ontrol cables between B1 and B2.
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| R88D-KP30H/-K P50H

3-phase 200 to 230 VAC, 50/60 Hz

NFB

Noise filter (*1)
Main circuit Main circuit

power supply contactor (*1)
4 5 6 OFF

Ground to ‘ 7\{\ T ‘ @ ‘
100 Q or less J E 5
N
Surge suppressor (*1) =
1MC el
Servo error display

OMNUC G5-series OMNUC G5-series 4

(Pulse-train Input Type) (Pulse-train Input Type)

AC Servo Drive AC Servomotor
TB1 Power cables [ »
N
XB (*3) iN
0 L1C [ o
T B g
© L2C BT {24 vbe s
U © S
ek
VvV © Ll =
|v|> 3
W © _ =1
TB1 é)
Reactor | ‘ | 3
)
D O g
I >
D © 0
— Q
NG — Ground to 100 Q or less a
| &
‘ Encoder cables ><|—5>
Regeneration L
Resistor

*1. Recommended products are listed in 4-3,
Wiring Confirming to EMC Directives.
e CN1 *2. Recommended relay: MY relay by
/X\ 37/ALM OMRON (24-V) For example, MY2
oavpe—L— OV relay by OMRON can be used with all
36 ALMCOM Gb5-series motors with brake because

its rated inductive load is 2 A (24 VDC).

X CN1
BKIR 11 24 vpc 3. There is no polarity on the brakes.
*4. Models with a built-in Regeneration
User-side CNA1 Resistor (KP30H, KP50H) have B2 and
control BKIRCOM 10 B3 shorted. When the amount of
device regeneration is large, remove the

connection between B2 and B3 and
connect a Regeneration Resistor
between B1 and B2.

Control cables
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4-2-2

Main Circuit and Motor Connections

When wiring the main circuit, use proper wire sizes, grounding systems, and noise resistance.

I R88D-KP0O1H/-KP02H/-KP04H/-KP0O8H/-KP10H/-KP15H

® Main Circuit Connector Specifications (CNA)

Symbol Name Function
L1 Main circuit power R88D-KPOH
L2 supply input (100 W to 1.5 kW): Single-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz
L3 (100 W to 1.5 kW): 3-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz
L1C Control circuit power R88D-KPOH: Single-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz
T l2c | supply input

® Motor Connector Specifications (CNB)

Symbol Name Function
Bl External Regeneration | 50 to 400 W: Do not short B1 and B2. Doing so may result in malfunctioning.
B3 Resistor connection If there is high regenerative energy, connect an External Regeneration
- terminals Resistor between B1 and B2.
750 W to 1.5 kW: Normally B2 and B3 are shorted. Do not short B1 and B2.
Doing so may result in malfunctioning.
If there is high regenerative energy, remove the short-circuit bar between B2
and B3 and connect an External Regeneration Resistor between B1 and B2.
U Motor connection Red These are the output terminals to the Servomotor.
Vv terminals White | Be sure to wire them correctly.
W Blue
@ Green/
Yellow
@ Frame ground This is the ground terminal. Ground to 100 Q or less.

OMNUC G5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’'s Manual



| R88D-KP20H

4 System Design

® Main Circuit Connector Specifications (CNA)

Symbol Name Function
L1 Main circuit power supply | R88D-KPOH (2 kW):
L2 input 3-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
L3
L1C Control circuit power R88D-KPOH: Single-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
L2C supply input

® Motor Connector Specifications (CNB)

Symbol Name Function
U Motor connection Red These are the output terminals to the Servomotor.
Vv terminals White | Be sure to wire them correctly.
w Blue
© e
@) Frame ground This is the ground terminal. Ground to 100 Q or less.

® External Regeneration Resistor Connector Specifications (CNC)

Symbol Name Function

B1 External Regeneration Normally B2 and B3 are shorted. Do not short B1 and B2. Doing so may

B3 Resistor connection result in malfunctioning.

52 terminals If there is high regenerative energy, remove the short-circuit bar between
B2 and B3 and connect an External Regeneration Resistor between B1
and B2.

NC Do not connect.

El Precautions for Correct Use

Do not connect any External Regeneration Resistors between B1 and NC.
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4 System Design

| R88D-KP30H/-KP50H

® Terminal Block Specifications

Symbol Name Function

L1 Main circuit power supply | R88D-KPOH (3 to 5 kW): 3-phase 200 to 230 VAC

L2 input (170 to 253 VAC) 50/60 Hz

L3

L1C Control circuit power R88D-KPOH: Single-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz

L2C supply input

B1 External Regeneration Normally B2 and B3 are shorted. Do not short B1 and B2. Doing so may

B3 Resistor connection result in malfunctioning.

B2 terminals If there is high regenerative energy, remove the short-circuit bar between
B2 and B3 and connect an External Regeneration Resistor between B1
and B2.

NC Do not connect.

U Motor connection Red These are the output terminals to the Servomotor.

Vv terminals White | Be sure to wire them correctly.

W Blue

Green/
@ Yellow
@ Frame ground This is the ground terminal. Ground to 100 Q or less.

El Precautions for Correct Use

Do not connect any External Regeneration Resistors between B1 and NC.
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4 System Design

I Terminal Block Wire Sizes

® 200-VAC Input Drive Wire Sizes: R88D-KPOOH

Model (R88D-
( ) KPO1H KPO2H KPO04H KPO8H KP10H

Item Unit

Power supply capacity kVA 0.5 0.5 0.9 1.3 1.8
Main circuit power | Rated current A 1.6/0.97 | 2.4/1.3" | 4.1/2.4" | 6.6/3.6"7 | 9.1/5.2"
supply input

PRIy Inp Wire size - AWG 14 to 18 AWG 14
(L1 and L3, or L1, -
L2 and L3) Screw size - - - - - -

Tightening torque N-m - - - - -

Control circuit Wire size - AWG 18

power supply input
(L1C and L2C)

Screw size - - - - -

|
Bulim z-v

Tightening torque N-m - - - - —

Motor connection | Rated current A 1.2 1.6 2.6 41 5.9
terminals Wire size _ AWG 14 to 18 AWG 14 4
u, \*/ YV and Screw size - - - - - -
FG) 2*3 : .
Tightening torque N-m - - - - -
Frame ground Wire size - AWG 14 :.ﬁ
N
(FG) Screw size - M4 =
Tightening torque N-m 1.2 g
0
Model (R88D-) o
- KP15H KP20H KP30H KP50H a
ltem Unit =
o]
Power supply capacity kVA 2.3 3.3 4.5 7.5 g
Main circuit power | Rated current A 14.2/8.1"1 11.8 15.1 21.6 g
supply input 2
UppY tnpu Wire size - AWG 14 AWG 12 2
(L1 and L3, or L1, - o
L2 and L3) Screw size - - - M5 a
Tightening torque N-m - - 2.0
Control circuit Wire size - AWG 18
power supply input Screw size _ _ _ M5
(L1C and L.2C) Tightening torque N-:m - - 2.0
Motor connection | Rated current A 9.4 134 18.7 33.0
terminals Wire size - AWG 14 AWG 12
W, V2 W and Screw size - - - M5
FG)2"3 . .
Tightening N-m - - 2.0
torque
Frame ground Wire size - AWG 14 AWG 12
(FG) Screw size - M4 M5
Tightening torque N-m 1.2 2.0
Dynamic brake Wire size - -
resister control Screw size _ _
terminals - -
Tightening torque N-m

*1 The first value is for single-phase input power and the second value is for 3-phase input power.
*2 Use the same wire size for B1 and B2.
*3  Connect an OMRON power cable to the motor connection terminals.
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4 System Design

I Wire Sizes and Allowable Current (Reference)

The following table shows the allowable current when there are 3 power supply wires. Use a current
below these specified values.

® 600-V Heat-resistant Vinyl Wire (HIV)

AWG size | sectionalarea | COMfiguration || CoducHee o et
[mm?] [wires/mm?] [Q/km] 30°C 40°C 50°C
20 05 19/0.18 395 6.6 5.6 45
- 0.75 30/0.18 26.0 8.8 7.0 55
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 35 7/0.8 5.41 33 29 24
10 55 7/1.0 3.47 43 38 31
8.0 7.2 2.41 55 49 40
14.0 7/1.6 1.35 79 70 57
22.0 712.0 0.85 99 88 70
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4 System Design

I Terminal Block Wiring Procedure

On a Servo Drive with 2.0 kW or less, connector-type terminal blocks are used.

The procedure for wiring these terminal blocks is explained below.

— ([0S ‘

Connector-type _|
terminal blocks

(Example: R88D-KP01H)

Bulim z-v

1 Remove the terminal block from the Servo Drive before wiring.

The Servo Drive may be damaged if the wiring is done with the terminal block in place.

N

2 Strip off 8 to 9 mm of the covering from the end of each wire.
Refer to 4-2-2 Main Circuit and Motor Connections on page 4-14 for applicable wire sizes.

LMJ

3 Open the wire insertion slots in the terminal block using a tool.
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. (Figure A)

« Insert a flat-blade screwdriver (end width: 3.0 to 3.5 mm) into the opening for the driver on the
terminal block, and press down firmly to open the slot. (Figure B)

SuU0I2dUU0D 010N pue UN2IID UlrRN Z2-2-%

Figure A Figure B

4 With the wire insertion 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.

Note The wire may not be inserted easily depending on the shape of the ferrule connected to it.
If this occurs, perform one of the following methods before inserting the wire.
« Change the direction of inserting the connector by 90°.
e Correct the shape of the ferrule with pliers.
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4 System Design

4-3  Wiring Conforming to EMC Directives

4-3-1

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 in this section.

These conditions are for conformance of OMNUC G5-series (Pulse-train Input Type) products to the
EMC directives. EMC-related performance of these products, however, may be influenced by 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 motor does not, however,
have to be covered with a metal plate.)

Noise filters and lightening surge absorptive elements (surge absorbers) must be installed on power

supply lines.

Braided shielded cables must be used for encoder cables. (Use tin-plated, mild steel wires for the shielding.)
All cables, I/O wiring, and power lines connected to the Servo Drive must have clamp cores installed.

The shields of all cables must be directly connected to a ground plate.

Wiring Method

® R88D-KP01H/-KP02H/-KP0O4H/-KPO8H/-KP10H/-KP15H/-KP20H/-KP30H/-KP50H

Single-phase: 100 VAC
3-phase: 200 VAC

EFC
=

2 (1
/

NF

L1

P L2

(6)

(®)

L3
—» L1C

» L2C

Single-phase:

100 VAC

SD

CNA

CN1

CNB

CN2

SM

=

For models with a single-phase power supply input (R88D-KP01H/-KP02H/-KP04H/-KPO8H/-KP10H/

-KP15H), 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 mm2, and arrange the wiring so that the ground

lines are as short as possible.

A no-fuse breaker, surge absorber, and noise filter should be positioned near the input terminal block
(ground plate), and I/O lines should be separated and wired at the shortest distance.
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® Unit Details

4 System Design

Symbol Name Manufacturer Model Comment
SG Surge absorber Okaya Electric R-A-V-781BXZ-4 3-phase 200 VAC
Industries Co., Ltd. IS
NF Noise filters Okaya _Electric SUP-EK5-ER-6 Single-phase 100/200 VAC ;
Industries Co., Ltd. 5A B
3SUP-HU10-ER-6 3-phase 200 VAC (10 A) ‘(‘i
3SUP-HU30-ER-6 3-phase 200 VAC (30 A) %
3SUP-HL50-ER-6B 3-phase 200 VAC (50 A) §
Schaffner EMC Inc. FS5559-60-34 3-phase 200 VAC (60 A) %
FS5559-80-34 3-phase 200 VAC (80 A) ,?n
SD Servo Drive OMRON - *1 %
SM Servomotor OMRON - *1 %’
FC1 Clamp core TDK ZCAT3035-1330 — :zf
FC2 Clamp core Konno Industry RJ8035 - ¢
RJB095
FC3 Clamp core TDK ZCAT3035-1330 - 4
- Controller - - —
*1 A specified combination of Servo Drive and Servomotor must be used. §
s
5
® Cable Details E
8‘
Symbol | Supplies from Connects to Cable name Length | Comment | Shielded Ferrite =
Q) AC power supply | Noise filters Power supply line 2m - No No
(2) Noise filters Servo Drive Power supply line 2m - No Optional
3) Servo Drive Servomotor Power cable 20m - No Optional
(4) Servo Drive Servomotor Encoder cable 20m - Yes Optional
(5) Switch box Servo Drive I/O cable 2m - No Optional
(6) Frame ground Noise filters FG line 15m - No No
@) Frame ground Servo Drive FG line 15m - No No
8) AC power supply | Controller Power supply line | 1.5m - No No
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I Noise filter for power supply input

We recommend using a noise filter listed below for the Servo Drive.

Drive Noise filter for power supply input
Phase of
power Model Model et ) Lo e CUInE () Manufacturer
current max.
supply
Single- | R88D-KPOO01HOO SUP-EK5-ER-6 5A 1.0 mA (at 250 VAC)
phase
3-phase 3SUP-HU10-ER-6 10A 3.5 mA (at 500 VAC)
Single- | R88D-KPO02HOO SUP-EK5-ER-6 5A 1.0 mA (at 250 VAC)
phase
3-phase 3SUP-HU10-ER-6 10A 3.5 mA (at 500 VAC)
Single- | R88D-KPO04HOO SUP-EK5-ER-6 5A 1.0 mA (at 250 VAC) OkayaElectric
ﬂ Industries
3-phase 3SUP-HU10-ER-6 10 A 3.5mA (at 500 VAC) | Co., Ltd.
Single- | R88D-KPO08HOO
3phﬁse' R88D-KPO10HOO | 3SUP-HU30-ER-6 30 A 3.5 mA (at 500 VAC)
-phase
P R88D-KPO15HOO
3-phase | R88D-KPO20HOO 3SUP-HUS50-ER-6 50 A 3.5 mA (at 500 VAC)
R88D-KPO30HOO 3SUP-HL50-ER-6B 50 A 8.0 mA (at 500 VAC)
R88D-KPO50HOO

 For operational reasons, if no-fuse breakers are installed at the top and the power supply line is wired
from the lower duct, use metal tubes for wiring or make sure that there is adequate distance between
the input lines and the internal wiring. If input and output lines are wired together, noise resistance
will decrease.

« The noise filter must be installed as close as possible to the entrance of the control panel. Wire as
shown at the left in the following illustration.

O Separate the input and output.

AC input

NF

3 E

AC output

a1 B

Ground

® The effect of the noise filter is small.

« Use twisted-pair cables for the power supply cables, or bind the cables.

O Twisted-pair cables
Servo Drive

DOOOO 5

AC input y NF 71—
2 5
-3 6
Ground
AC output
O Bound cables Servo Drive
A A A OL1
0 A o
IRV &
/

« Separate power supply lines and signal lines when wiring.

Binding
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® External Dimensions
SUP-EK5-ER-6/3SUP-HQ10-ER-6

4 System Design

100£2.0 53.1+2.0 115
88.0 105
7.0 7&?.0 5.0 | 95 i 55
: s T Ground terminal
Tl olo|o { ) UUUUUUU £ M4
o=k == N O o
| RS L Attachment screw
' 11.6 ) ~orcoverM3
2-94.5%6.75 2-945  6-M4 13.0 | F UUUUUUU
4
N S8 T 00| |\ cover
: Unit
3SUP-HU30-ER-6/3SUP-HL50-ER-6B
115 150 286%3.0
105 271:%0
| 95 | 5.5 2-95.5%x7 25261_0 2-95.5
B Ground terminal M6
&l e 0000000 ey M4 M6
ool B S B :
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Attachment screw
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e
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® Circuit Diagram

SUP-EK5-ER-6 3SUP-HQ10-ER-6
@O S ol L °® N ouT
o T Leld g 6o 8
®- ! 02T =1 -7

********************************************************** v il [ ¢

R Cx1 cmLp
e IOy

3SUP-HU30-ER-6

I Noise Filter for Brake Power Supply

« Use the following noise filter for the brake power supply.

Model REIEE RELED Leakage current Manufacturer
current voltage
SUP-EK5-ER-6 5A 250V 1.0 mA Okaya Electric
(at 250 Vrms 60 Hz) Industries Co., Ltd.

Note Noise can also be reduced by using a ZCAT3035-1330 radio noise filter (TDK) with 1.5 turns.

I Control Panel Structure

Openings in the control panel, such as holes for cables, 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 are
electrically conductive.

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.)

» Use a conductive gasket between the door and the case. (Refer to the diagrams.)

« 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 are electrically conductive.

» The panel may warp and gaps may appear when screws are tightened. Be sure that no gaps
appear when tightening screws.

SaAI198.410 DT 01 Bulwioiuo)d BulIp €

Case

A Door

4
B g4 >
Door side

\ Oil-resistant Conductive gasket f,
< gasket N
2
Control Panel A-B Cross-section Diagram é
<
o
>
g

Oil-resistant gasket

Conductive gasket

=

Door (Interior Side)
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4-3-2 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 range
when selecting the connection components.

For more details, contact the manufacturers directly.

I No-fuse Breaker (NFB)

When selecting a no-fuse breaker, consider the maximum input current and the inrush current.

® Maximum Input Current

« The momentary maximum output of Servo Drive is approximately three times the rated output,
and can be output for up to 3 seconds.
Therefore, select no-fuse breakers with an operation time of at least 5 seconds at 300% of the
rated current ratio. General or low-speed no-fuse breakers is suitable.

¢ Select a no-fuse breaker with a rated current greater than the total effective load current of all the
motors (when multiple Servo Drives are used). (The rated current of the power supply input for
each motor is provided in 4-2-2 Main Circuit and Motor Connections on page 4-14.)

« Add the current consumption of other controllers, and any other components when selecting.

® 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 the power of multiple Servo Drives are turned ON simultaneously, select a no-fuse breaker
with a 20-ms allowable current that is greater than the total amount of the inrush current in the
following table.

Inrush current (Ao-p)
Servo Drive model Main circuit Control circuit
power supply power supply
R88D-KPO1H 14 28
R88D-KP02H 14 28
R88D-KP04H 14 28
R88D-KP0O8H 29 28
R88D-KP10H 29 28
R88D-KP15H 29 28
R88D-KP20H 29 14
R88D-KP30H 22 14
R88D-KP50H 22 14
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I Leakage Breaker

» Select a leakage breaker for high frequencies and surge resistance.

» When selecting leakage breakers, remember to add the leakage current from devices other than the
motor, such as devices 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 10 times the
total of all current values.

» The leakage breaker is activated at 50% of the rated current. Select a leakage breaker with
approximately twice the capacity.

 For details on leakage breakers selection method, refer to the manufacturer’s catalog.

» Because switching takes place inside the Servo Drives, high-frequency current leaks from the SW
elements of the Servo Drive, the armature of the motor, and the cables.
High-frequency and surge-resistant leakage breakers can prevent operation with high-frequency
leakage current because they do not detect high-frequency current.
When using a general leakage breaker, use three times the total of the leakage current given in the
following table as a reference value.

SaAI198.410 DT 01 Bulwioiuo)d BulIp €

Servo Drive model Input power supply Le?ézgﬁe:cgrr:]e)nt Increase per 10 m of cable 4
R88D-KPO1H Single-phase 200 V 0.83 mA 0.23 mA
3-phase 200 V 1.03 mA
R88D-KP02H Single-phase 200 V 0.84 mA §
3-phase 200 V 1.02 mA 7
R88D-KP04H Single-phase 200 V 0.96 mA 0.3 mA g
3-phase 200 V 1.27 mA §)
R88D-KP0O8H Single-phase 200 V 1.01 mA 1.1 mA g
3-phase 200 V 1.39 mA 8
R88D-KP10H Single-phase 200 V 0.88 mA 0.93 mA %
3-phase 200 V 1.14 mA E
R88D-KP15H Single-phase 200 V 0.96 mA %
3-phase 200 V 1.18 mA G
R88D-KP20H 3-phase 200 V 1.53 mA 1.23 mA
R88D-KP30H 3-phase 200 V 1.52 mA
R88D-KP50H 3-phase 200 V 1.39 mA

Note These values vary greatly depending on the installation conditions of the motor power cable and the
measurement conditions. Use the values for reference only.
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I Surge Absorber

» 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 surge immunity and the
energy tolerated dose.

» 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 Comment
Okaya Electric R-A-V-781BWZ-4 700 V £ 20% 2,500 A Block Single-phase
Industries Co., Ltd. 200 VAC
Okaya Electric R-A-V-781BXZ-4 700 V + 20% 2,500 A 3-phase 200 VAC
Industries Co., Ltd.

Note 1 Refer to the manufacturers’ catalog for operating details.

2 The surge immunity is for a standard impulse current of 8/20 s. If pulses are wide, either decrease the
current or change to a larger-capacity surge absorber.

® External Dimensions
For single-phase (BWZ series) For 3-phase (BXZ series)

Ie)
04.2 2

/B
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28.5

> TN

[H [SSIITRRRmhhm TN
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B /—/——=—43
N ——=s—

28
4.5
4.5

41

® Equalizing Circuits

For 3-phase (BXZ series)

© @0 &

For single-phase (BWZ series)

© @ &
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I Radio Noise Filter and Emission Noise Prevention Clamp Core

Use one of the following filters to prevent switching noise of PWM of the Servo Drive and to prevent
noise emitted from the internal clock circuit.

N
Model Manufacturer Application ;’
3G3AX-ZCL11 OMRON For Drive output and power cable =)
3G3AX-ZCL2™2 OMRON For Drive output and power cable L(:?
ESD-R-47B"3 NEC TOKIN For Drive output and power cable %
ZCAT3035-1330% TDK For Encoder cable and 1/O cable §
RJ8035 Konno Industry For power supply line I?FI;
RJ8095 Konno Industry For power supply line %
T400-61D MICROMETALS For Drive output and power cable %‘
S

*1 Generally used for 1.5 kW or higher. g

*2 Generally used for 1.5 kW or lower. The maximum number of windings is 3 turns.
*3 Generally used for 50/100 W. The maximum number of windings is 2 turns.

*4 Also used on the 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 FG line.

N

sjusuodwo) uondauuo) Bunosies z-c-v
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® External Dimensions

3G3AX-ZCL1 3G3AX-ZCL2
130
85
4 N
833
[ce)
\ /
180+2
160+2
o ©
R af < o} i
™
7%14 Long hole @7
ESD-R-47B ZCAT3035-1330
30 175 39 30
S ©5.1 34 13
g (&
o Bl Ei
: : [
oel [ I
g \ |5 E
RJ8035/RJ8095 T400-61D
Yoy r
N =
/ 3 2 g
N==""1
&
B
— Bo—q| o
. . =
E F
Dimensions (unit: mm)
Model Current Core
value A B c D1 D2 thickness E 2
RJ8035 35A 170 150 23 80 53 24 R3.5 7
RJ8095 95A 200 180 34 130 107 35 R3.5 7

OMNUC G5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’'s Manual



® Impedance Characteristics
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4 System Design
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I Surge Suppressors

4 System Design

* 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.

Type Feature Recommended product
Diodes Diodes are used for relatively small loads such | Use a fast-recovery diode with a short reverse
as relays when the reset time is not a critical recovery time.
ISSue. (e.g. RU2 of Sanken Electric Co., Ltd.)
At power shutoff the surge voltage is the
lowest, but the reset time takes longer.
Used for 24/48-VDC systems.
Thyristorsand | Thyristors and varistors are used for loads Select the varistor voltage as follows.
varistors when induction coils are large, as in 200-VAC systems: varistor voltage 470 V
electromagnetic brakes, solenoids, etc., and
when reset time is critical.
The surge voltage at power shutoff is
approximately 1.5 times the varistor voltage.
Capacitor The capacitor plus resistor combination is used | Okaya Electric Industries Co., Ltd.
+ resistor to absorb vibration in the surge at power supply

shutoff. The reset time can be shortened by
selecting the appropriate capacitance and
resistance.

XEB12002 0.2 uF - 120 Q
XEB12003 0.3 uF - 120 Q

» Thyristors and varistors are made by the following manufacturers. Refer to manufacturer’s
documentation for details on these components.

Thyristors: Ishizuka Electronics Co.

Varistors: Ishizuka Electronics Co., Panasonic Corporation

I Contactors

» Select contactors based on the circuit’s inrush current and the maximum momentary phase current.

e The 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.
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4 System Design

I 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 roll cables. If cables are long and are rolled, mutual induction and inductance will increase and
cause malfunctions. Always use cables fully extended.

When installing noise filters for encoder cables, use clamp cores.
The following table shows the recommended clamp cores.

Manufacturer Product name Model Specifications
NEC TOKIN Clamp core ESD-SR-250 For cable diameter up to 13 mm
TDK Clamp core ZCAT3035-1330 For cable diameter up to 13 mm

Do not place the encoder cable with the following cables in the same duct.
Control cables for brakes, solenoids, clutches, and valves.

® External Dimensions

ESD-SR-250

7 d—Un

Up to
»13

31.5 38.0

® Impedance Characteristics

ESD-SR-250

10,000

1,000

Impedance [Q]

10

1 10 100 1,000
Frequency [MHZz]

Refer to External Dimensions on page 4-30 and Impedance Characteristics on page 4-31 for
information on the external dimensions and impedance characteristics of the ZCAT3035-1330 clamp
core.
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I Improving Control 1/0O Signal Noise Resistance

Positional deviation and 1/O signal errors can occur if control 1/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 ground wires for these two power
supplies.

Install a noise filter on the primary side of the control power supply.

If motors with brake are being used, do not use the same 24-VDC power supply for both the brakes
and the control I/O. Additionally, do not connect the ground wires. Connecting the ground wires may
cause I/O signal errors.

Separate the power supply for the pulse command and error counter reset input lines from the control
power supply as far apart as possible. In particular, do not connect the ground wires for these two
power supplies.

We recommend using line drivers for the pulse command and error counter reset outputs.

For the pulse command and error counter reset signal lines, always use shielded twisted-pair cables
and connect each end of those shielded cables to the frame ground.

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 drive input section or the
controller output section.

For open-collector specifications, keep the length of wires to within two meters.
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4 System Design

I Reactor to Reduce Harmonic Current

® Harmonic Current Measures

* Use a Reactor to suppress harmonic currents. The Reactor functions to suppress sudden and
quick changes in electric currents.

« Select the proper Reactor model according to the Servo Drive to be used.

Reactor
Servo Drive model Rated Reactor
Model current Inductance type
R88D-KPO1H (For single-phase input) 3G3AX-DL2002 16 A 21.4 mH DC reactor
R88D-KP0O2H (For single-phase input) 3G3AX-DL2004 3.2A 10.7 mH
R88D-KP04H (For single-phase input) 3G3AX-DL2007 6.1 A 6.75 mH
R88D-KP0O8H 3G3AX-DL2015 9.3A 3.51 mH
R88D-KP10H (For single-phase input)
R88D-KP15H (For single-phase input) 3G3AX-DL2022 13.8A 2.51 mH
R88D-KP01H 3G3AX-AL2025 10.0A 2.8 mH AC reactor
R88D-KP02H
R88D-KP04H
R88D-KP08H
R88D-KP10H
R88D-KP15H (For 3-phase input)
R88D-KP20H 3G3AX-AL2055 20.0A 0.88 mH
R88D-KP30H
R88D-KP50H 3G3AX-AL2110 340A 0.35mH
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4 System Design

I Selecting Other Parts for Noise Resistance

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 range
when selecting the connection components.

For more details, contact the manufacturers directly.

® Noise Filters for Motor Output

» Use noise filters without built-in capacitors on the motor output lines.
» Select a noise filter with a rated current at least twice the Servo Drive’s continuous output current.
» The following table shows the noise filters that are recommended for motor output lines.

SaAI198.410 DT 01 Bulwioiuo)d BulIp €

Manufacturer Model CTI?II’::?]I Comment
OMRON 3G3AX-NF001 6 A For inverter output
3G3AX-NF002 12A
3G3AX-NF003 25A 4
3G3AX-NF004 50 A
3G3AX-NF005 75 A
3G3AX-NF006 100 A

Note 1 Motor output lines cannot use the same noise filters for power supplies.

2 General noise filters are made for power supply frequencies of 50/60 Hz. If these noise filters are
connected to PWM output of the Servo Drive, a very large (about 100 times larger) leakage current may
flow through the noise filter’s capacitor. This may damage the Servo Drive.

® External Dimensions

® 3G3AX-NF001/-NF002

sjusuodwo) uondauuo) Bunosies z-c-v

4-M
A @7 0]
® ®
® ®| wfw
® S
5 o
C Y]
B M4
A H
P
Dimensions [mm]
Model
A B Cc E F G H J M P
3G3AX-NF001 140 125 110 70 95 22 50 20 24.5 156
3G3AX-NF002 160 145 130 80 110 30 70 25 @55 | 176
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® 3G3AX-NF003/-NF004/-NF005/-NF006

6-0O
+ 2N
™ I
oW |w ¢ ¢( 33 S SORRXCHN | §
N—] —
._é)_.
4-6.5 <
A
= el P
T
- o
|
| | |
] 501
Dimensions [mm]
Model
A B C E F H J N (0] 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 System Design

4-4 Regenerative Energy Absorption

The Servo Drives have internal regeneration process circuitry, which absorbs the regenerative energy
produced during motor deceleration and prevents the DC voltage from increasing. An overvoltage error
occurs, however, if the amount of regenerative energy from the motor is too large. If this occurs,
remedies must be taken to reduce the regenerative energy by changing operating patterns, or to
increase the regeneration process capacity by connecting an External Regeneration Unit.

4-4-1 Calculating the Regenerative Energy

I Horizontal Axis

+ N1

uondiosqy ABlaug annelauabay -

Motor operation

N

i

- N2 &

AR

Tp2 Q

o

<

Eg2 g

To1 a

Motor output =
torque ©
Eg1 g

Q

0]

>

t1 t2 o

8

T 4

« In the output torque graph, acceleration in the forward direction is shown as positive (+), and 2
acceleration in the reverse direction is shown as negative (-). g

* The regenerative energy values in each region can be derived from the following equations.

R =12 . .
Eg1—2 50 Ni-Tor-t1 [J]
CEL,— 12Ty, . .
Egz—2 0 N2 - To2- -t [J]

N1, N2 : Rotation speed at start of deceleration [r/min]
To1, To2 : Deceleration torque [Nem]
t1, 2 : Deceleration time
Note Due to the loss of motor winding resistance and PWM, 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., Servo Drive
models of 400 W or less), the values Eg; and Eg, (unit: J) must be lower than the drive’s regeneration

absorption capacity. (The capacity depends on the model. For details, refer to the next section.)

» For Servo Drive models with an Internal Regeneration Resistor used for absorbing regenerative
energy (i.e., Servo Drive 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 drive’s regeneration absorption capacity.
(The capacity depends on the model. For details, refer to the next section.)

The average regeneration power (Pr) is the regeneration power produced in 1 cycle of operation [W].
Pr= (Eg1+ Eg2)/T[W]
T : Operation cycle [s]
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I Vertical Axis

+ N1

Downward movement

Motor operation

Upward movement

- N2

Tb2
Eg2
— 7 Ti2 Egs
S

To1
t1 ‘ t2 ts

Motor output
torque

Eg1

« In the output torque graph, acceleration in the forward direction (rising) is shown as positive (+), and
acceleration in the reverse direction (falling) is shown as negative (-).

« The regenerative energy values in each region can be derived from the following equations.

: Eg1:%~2—6[~ N1 - Tot - t1 (J]
CEe,— 20T N, . .

Eg= 50 N2 - Tz - t2 [J]
'E93—1'2H'N2'TD2't3 [J]

2
N1, N2 : Rotation speed at start of deceleration [r/min]

To1, To2: Deceleration torque [Nem]

TL2 : Torque during downward movement [Nem]
t1, t3  : Deceleration time
t2 : Constant-speed driving time during downward movement [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., Servo
Drive models of 400 W or less), the values Eg; and Eg, + Eg3 (unit: J) must be lower than the drive’s

regeneration absorption capacity. (The capacity depends on the model. For details, refer to the next
section.)

« For Servo Drive models with an Internal Regeneration Resistor used for absorbing regenerative
energy (i.e., Servo Drive 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 drive’s regeneration absorption capacity.
(The capacity depends on the model. For details, refer to the next section.)

The average regeneration power (Pr) is the regeneration power produced in 1 cycle of operation [W].

Pr= (Eg1+ Eg2+ Eg3)/ T [W]
T : Operation cycle [s]
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4-4-2  Servo Drive Regeneration Absorption Capacity

I Amount of Internal Regeneration Absorption in Servo Drives

This Servo Drive absorbs 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 drive can
absorb. If these values are exceeded, take the following processes.
« Connect an External Regeneration Resistor. (Regeneration process capacity improves.)

* Reduce the operating rotation speed. (The amount of regeneration is proportional to the square of
the rotation speed.)

» Lengthen the deceleration time. (Regenerative energy per unit time decreases.)
» Lengthen the operation cycle, i.e., the cycle time. (Average regenerative power decreases.)

uondiosqy ABlaug annelauabay -

Internal regeneration
Regenerative energy resistor Allowable minimum 4
Servo Drive model to be absorbed by built-in Average amount of regeneration resistance
capacitor (J) regenerative energy to ()
be absorbed (W) N
N
R88D-KPO1H 18 - 34 NS
R88D-KPO2H 18 - 34 g
R88D-KP04H 26 - 34 %
R88D-KPO8H 46 12 25 s
P
R88D-KP10H 74 18 25 2
[¢]
R88D-KP15H 74 18 25 5
R88D-KP20H 74 72 10 %‘
R88D-KP30H 113 60 z
%)
R88D-KP50H 113 60 g
8‘.
=}
o)
Q
e
&
<
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4-4-3 Regenerative Energy Absorption with an External Regeneration
Resistor

If the regenerative energy exceeds the regeneration 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 drive may be damaged if
connected to the wrong terminals.

The temperature of the External Regeneration Resistor will rise 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.

I External Regeneration Resistors

® Characteristics

The amount of
Resistance | Nominal regeneration Heat radiation Thermal switch output
Model . . " o
value capacity | absorption for 120 condition specifications
temperature rise
R88A- 50 Q 80 W 20 W Aluminum Operating temperature:
RR08050S 350 x 350, 150 + 5°C
Thickness: 3.0 | NC contact
Rated output (resistive load):
125 VAC, 0.1 A max.
30 VDC, 0.1 A max.
(minimum current: 1 mA)
R88A- 100 Q 80 W 20w Aluminum Operating temperature:
RR080100S 350 x 350, 150 + 5°C
Thickness: 3.0 | NC contact
Rated output (resistive load):
125 VAC, 0.1 A max.
30 VDC, 0.1 A max.
(minimum current: 1 mA)
R88A- 47 Q 220 W 70 W Aluminum Operating temperature:
RR22047S 350 x 350, 170+ 7°C
Thickness: 3.0 | NC contact
Rated output (resistive load):
250 VAC, 3 A max.
R88A- 47 Q 220 W 70W Aluminum Operating temperature:
RR22047S1 350 x 350, 150 £ 5°C
Thickness: 3.0 | NC contact
Rated output (resistive load):
250 VAC, 0.2 A max.
42 VDC, 0.2 A max.
(minimum current: 1 mA)
R88A- 20Q 500 W 180 W Aluminum Operating temperature:
RR50020S 600 x 600, 200 £ 7°C
Thickness: 3.0 | NC contact
Rated output (resistive load):
250 VAC, 0.2 A max.
42 VDC, 0.2 A max.
(minimum current: 1 mA)
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4-4-4 Connecting an External Regeneration Resistor

I R88D-KPO1H/-KP02H/-KP04H

Normally B2 and B3 are open.

If an External Regeneration Resistor is necessary, connect the External Regeneration Resistor
between B1 and B2 as shown in the diagram below.

Servo Drive
‘ Thermal switch output
B1 Tamnl
] S
ERREEEEEE External
Regeneration
B2 Resistor

|1’| Precautions for Correct Use

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.
Fire or burn damage may result due to the temperature rise in the resistors if the Servo Drive is
used without setting up a power supply shutoff sequence using the output from the thermal
switch.

I R88D-KP08H/-KP10H/-KP15H/-KP20H/-KP30H/-KP50H/
Normally B2 and B3 are shorted.

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

B1 Ext |

xterna
B3 - T Regeneration
B2 O—meeezzzommo=” Resistor

Remove the short-circuit bar

between B2 and B3.

|1’| Precautions for Correct Use

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.
Fire or burn damage may result due to the temperature rise in the resistors if the Servo Drive is
used without setting up a power supply shutoff sequence using the output from the thermal
switch.
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4 System Design

® Combining External Regeneration Resistors

Regeneration
absorption 20 W 40 W 70 W 140 W
capacity™®
Model R88A-RR08050S R88A-RR08050S R88A-RR22047S R88A-RR22047S
R88A-RR080100S R88A-RR080100S R88A-RR22047S1 R88A-RR22047S1
Resistance 50 Q /100 Q 25Q /50 Q 47 Q 94 Q
value™
Connection
metod | O] R O H o{R}Fo [o—{RHIR}oO
O O
Regeneration
absorption 140 W 280 W 560 W
capacity *
Model R88A-RR22047S R88A-RR22047S R88A-RR22047S
R88A-RR22047S1 R88A-RR22047S1 R88A-RR22047S1
Resistance 235Q 47 Q 235Q
value™
Connection
method ﬂ
Sty
Regeneration
absorption 180 W 360 W 1,440 W
capacity ®
Model R88A-RR50020S R88A-RR50020S R88A-RR50020S
Resistance 20 Q 10Q 10Q
value™
Connection
method ﬂ
R} s 0

*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 allowable minimum regeneration resistance of
each drive. For information on the allowable minimum regeneration resistance, refer to 4-4-2 Servo Drive
Regeneration Absorption Capacity on page 4-41.

Precautions for Safe Use

Surface temperatures on regeneration resistance can reach 200°C.
Do not place objects that tend to catch fire nearby. To prevent people from touching them, install
a cover that enables heat dissipation.
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Basic Control Mode
]

This section provides the outline of functions and settings for each control mode.

5-1 Position Control . ... 5-2
5-1-1 Outline of the Function . . . . ... ... .. . et 5-2
5-1-2 Parameters Requiring Settings. . . ... ... . 5-3
5-1-3  Related FUNCHIONS. . . . ..o 5-5
5-1-4  Parameter Block Diagram for Position Control Mode . . .................. 5-6

5-2 Internally Set Speed Control ......... ... . . . . 5-7
5-2-1 Outlineofthe Function .. ... .. e 5-7
5-2-2 Parameters Requiring Settings. . . . ... ... . 5-7
5-2-3 Related FUNCLIONS. . . ... ... e 5-11
5-2-4  Parameter Block Diagram for Speed ControlMode . .. ................. 5-12

5-3 Switching Control . ........ . . 5-13
5-3-1 Outline of the Function . . ... ... ... . . 5-13
5-3-2 Parameters Requiring Settings. . . ... ... 5-13
5-3-3  Related FUNCHONS. . . . ... 5-14
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5 Basic Control Mode

5-1 Position Control

5-1-1 Outline of the Function

« The position control function performs position control according to the pulse-train input from the

controller.

< The motor rotates based on the value of the pulse-train input multiplied by the electronic gear setting
(Pn008 to Pn010).

Controller
(Pulse-train Output Type)

Position Control Unit
CJ1W-NC113/133
CJ1W-NC213/233
CJ1W-NC214/414
CJ1W-NC234/434
CJ1W-NC413/433
CS1W-NC113/133
CS1W-NC213/233
CS1W-NC413/433

CPU Unit with built-in

pulse I/O
CJ2M-CPU31/32/33/34/35
CJ2M-CPU11/12/13/14/15
CP1H-X/XAlY
CP1L-M/L

Flexible Motion Controller
FQM1-MMP22

44

45

46

Pulse train 47
Tyt
-
5

6

AC Servo Drive
OMNUC G5-series
(Pulse-train Input Type)

+cwLp Position Control Mode
—CWLD

+CCWLD Electronic gear
—CCWLD (Pn008 to Pn010)

AC Servomotor
OMNUC Gb5-series
(Pulse-train Input Type)

TX VYV

+CW

Wy Numerator |—m
+CCW Denominator
—-CCW
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5 Basic Control Mode

5-1-2 Parameters Requiring Settings

Paral\rlr:)eter ' Name Description Reference
Pn001 Control Mode Selection Select the control mode. P.7-3
Pn005 Command Pulse Input Select the command pulse input terminal. P7-4
Selection

Pn006 Command Pulse Rotation | Set the count direction for the command pulse input. P.7-4
Direction Switching
Selection

Pn007 Command Pulse Mode Set the count method for the command pulse input. P.7-5
Selection

Pn009 Electronic Gear Ratio Set the numerator of the electronic gear ratio for the command P7-7
Numerator 1 pulse input.

Pn010 Electronic Gear Ratio Set the denominator of the electronic gear ratio for the P7-7
Denominator command pulse input.

|[011U0D uonisod T-§

I Control Mode Selection (Pn001)

Select the position control mode (Set value: 0 or 3).

o1

I Command Pulse Input Process (Pn005, Pn006, Pn007)

Position command input terminals are divided into two channels: input 1 (+CW, -CW, +CCW, -CCW)
and input 2 (+CWLD, -CWLD, +CCWLD, —-CCWLD). If the position command output is for line driver
output, select input 1. If it is for open collector output, select input 2. Although input 2 can also be used
for line driver output, its maximum allowable input frequency is lower than that of input 1.

Parameter
No.

Pn005 Command Pulse Input | Select the command pulse input Oto1l -
Selection terminal.

0: Photocoupler input
(+CW, —CW, +CCW, —CCW)

1: Input for line driver only
(+CWLD, -CWLD, +CCWLD, -CCWLD)

Pn006 Command Pulse Set the count direction for the command Oto1l -
Rotation Direction pulse input.
Switching Selection 0: Command pulse, forward direction

1: Command pulse, reverse direction

Setting
range

Name Description Unit

sbumas Huuinbay siaweled g-1-§

Pn007 Command Pulse Mode | Set the count method for the command Oto3 -
Selection pulse input.

0: 90° phase difference (A/B) signal
input

1: Forward pulse/Reverse pulse

2: 90° phase difference (A/B) signal
input

3: Feed pulse/Forward or reverse signal
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5 Basic Control Mode

Command Pulse Rotation Direction Switching Selection and Command Pulse Mode Selection settings
are as follows.

PRO0G PRO07 Command pulse Signal Forward direction Reverse direction
pattern command command
0 Oor2 90° phase PULS .
difference Phase 4t (i Y iy
2-phase pulse A H“"_’ : T l : _T‘_:"w“’ l
(Phase A and it T
Phase B) SIGN A P A S
Phasef ! S 1 : : :
prasf ] _l—:—JfAil'_f_T_l
Phase B is 90° ahead of phase A. Phase B is 90° behind phase A.
1 Forward direction PULS ,
pulse train : : : : 31 t2
Reverse direction .
pulse train SIGN L '
t2 '
3 Pulse train PULS \
+ : : : : : 1
. : 15 i ; 1 t5
Sign t4 l ' 4 Y
seN | N
t6 | H 6 6 L &|
1 Oor2 90° phase PULS .
difference — : Y ve l :
it it A ST Ao
2-phase pulse f\hﬁ# v l t_ e e T l
(Phase A and ittt R
Phase B) SIGN N R R R
Phase: : ! 1 = :
Phase B is 90° ahead of phase A. Phase B is 90° behind phase A.
1 Forward direction PULS : : : : ,
pulse train i 2 g ; 1
+ t2 l ,
Reverse direction N '
pulse train SIGN - t2
1 1 1 H ¥ 2 l
3 Pulse train PULS ) . ,
+ | P51 . 5
Sign : t4 ' ' ! E
SIGN | | Lo |
W, R MG 5]
U : : :
Maximum Minimum required duration [us]
Symbol allowable input
frequency t1 t2 t3 t4 t5 t6
+CWLD, -CWLD, 4 Mpps 0.25 0.125 | 0.125 | 0.125 | 0.125 | 0.125
+CCWLD, -CCWLD
+CW, —CW, Line driver 500 kpps 2 1 1 1 1 1
+CCW, —CCW " 5pen collector 200 kpps 5 2.5 25 2.5 2.5 25
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5 Basic Control Mode

I Electronic Gear Function (Pn008, Pn009, Pn010)

The electronic gear function enables to multiply the pulse command input from the host controller by the
specified gear ratio to determine the position command to the position control.

FEEEE Name Description Sl Unit
No. range

Pn008 Electronic Gear Set the number of command pulses per 0to 220 Pulse
Integer Setting motor rotation.

Pn009 Electronic Gear Ratio | Set the numerator of the electronic gear 0to 230 -
Numerator 1 ratio for the command pulse input.

Pn010 Electronic Gear Ratio | Set the denominator of the electronic 1 to 230 -
Denominator gear ratio for the command pulse input.

 For details about the electronic gear function, refer to 6-4 Electronic Gear Function on page 6-11.

5-1-3 Related Functions

Parameter

NoO Name Description Reference
Pn008 Electronic Gear Integer Setting | Set the number of command pulses per motor rotation. P7-7
Pn011 Encoder Dividing Numerator Set the pulse output resolution using the numbers of output P.7-8

pulses per rotation for phase A and phase B, respectively.
Pn012 Encoder Output Direction Set the combination of the phase-B logic and the output source P.7-8
Switching Selection for pulse output.
Pn222 Position Command Filter Time | Set the time constant of the first-order lag filter for the position P.7-24
Constant command.

Pn223 Smoothing Filter Time Constant | Set the time constant of the FIR filter for the position command. | P.7-25
Pn431 Positioning Completion Range 1 | Set the threshold for the position error at which the Positioning P.7-37
Completion Signal is output.

Pn432 Positioning Completion Select the condition under which the Positioning Completion P.7-37

Condition Selection Signal is output.
Pn433 Positioning Completion Hold Set the INP signal output duration. P7-37
Time
Pn503 Encoder Dividing Denominator | Set the dividing ratio by using Encoder Dividing Numerator P.7-42
(Pn011) as the dividing numerator and Encoder Dividing
Denominator (Pn503) as the dividing denominator.
Pn517 Error Counter Reset Condition | Set the condition for resetting the Error Counter Reset input P.7-49
Selection signal.
Pn518 Command Pulse Prohibition Set whether to enable or disable the Command Pulse P.7-50
Input Setting Prohibition Input.
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5 Basic Control Mode

5-1-4 Parameter Block Diagram for Position Control Mode
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« This timing chart shows an example of push-motion operation with a constant force (torque).
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5 Basic Control Mode

5-2 Internally Set Speed Control

5-2-1 Outline of the Function

» The Internally Set Speed Control function controls the speed of the Servomotor based on the speeds
set in the No. 1 to 8 Internally Speed Settings.

» Select the internally set speed using Internally Set Speed Selection 1 to 3 of the control input terminals
(VSEL1: CN1 pin 33, VSEL2: CN1 pin 30, VSEL3: CN1 pin 28).

AC Servo Drive
OMNUC Gb5-series

Contorller (Pulse-train Input Type)
Internally Set Speed Control

|0J1U0D paads 18S Ajeulaiul z-

* Internally set Speed Selection AC Servomotor
speed control can Command VSEL1 Internally Set OMNUC G5-series
— .
be performed VSEL2 Speed 110 8 (Pulse-train Input Type)
with digital 1/0 —»| (Pn304t0311) |—m= TV
signals only. VSEL3
5
L . o
5-2-2 Parameters Requiring Settings b
o
=3
£
Parilrgeter Name Description Reference 2
Pn001 Control Mode Selection Select the control mode in which the Internally Set Speed P.7-3 i
Control function can be used. (Set value: 1, 3) g
Q
Pn300 Command speed Selection Select the speed command input method. P.7-26 §
Pn304 No. 1 Internally Set Speed Set the internally set speeds [r/min]. P.7-27
Pn305 No. 2 Internally Set Speed The valid setting range is from -20,000 to 20,000 r/min. Be

sure to set the speeds within the allowable range of rotation

Pn306 No. 3 Internally Set Speed speed of the motor.

Pn307 No. 4 Internally Set Speed
Pn308 No. 5 Internally Set Speed
Pn309 No. 6 Internally Set Speed
Pn310 No. 7 Internally Set Speed

Pn311 No. 8 Internally Set Speed P.7-28
Pn312 Soft Start Acceleration Time Set the acceleration time for Internally Set Speed Control. P.7-28
Set the time until the Servomotor reaches 1,000 r/min.
Pn313 Soft Start Deceleration Time Set the deceleration time for Internally Set Speed Control. P.7-28
Set the time until the Servomotor reaches 1,000 r/min.
Pn314 S-curve Acceleration/ Set the S-curve time in the time width centered on the inflection P.7-28
Deceleration Time Setting points for acceleration and deceleration.
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5 Basic Control Mode

I Internally Set Speed Selection

The following tables show the internally set speeds that are set with VSEL1, VSEL2 and VSEL3
(internally set speed selection 1, 2 and 3).

® Pn300 =1
No. VSEL1 VSEL2 VSEL3 Set speed
0 OFF OFF Disabled Pn304
1 ON OFF Disabled Pn305
2 OFF ON Disabled Pn306
3 ON ON Disabled Pn307
® Pn300 =3
No. VSEL1 VSEL2 VSEL3 Set speed
0 OFF OFF OFF Pn304
1 ON OFF OFF Pn305
2 OFF ON OFF Pn306
3 ON ON OFF Pn307
4 OFF OFF ON Pn308
5 ON OFF ON Pn309
6 OFF ON ON Pn310
7 ON ON ON Pn311

I Operation Example

« Internally set speed control with 4 speed changes when Pn300 is setto 1

Operation Command (RUN) — 1 Servo ON
Zero Speed Specified (VZERO) Topl Drive —
Internally Set Speed Selection 1 (VSEL1) open | Closed Closed [m_

Internally Set Speed Selection 2 (VSEL2)

i Closed ! Closed !

Open ! Open

Speed

1)

*1 The acceleration time, deceleration time, and S-curve acceleration/deceleration time can be set in parameters
Pn312, Pn313, and Pn314, respectively.
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5 Basic Control Mode

|E| Precautions for Correct Use

If more than one internally set speed selection signal is switched at the same time (e.g., as when
switching from Speed 2 to Speed 3), an internally set speed signal in the process of switching
may be temporarily selected. (For example, Speed 1 or Speed 4 may be temporarily selected.)

The internally set speed command may be temporarily performed with a sudden change,
especially if the acceleration or deceleration time is set to 0 or small value, or if the speed
difference between internally set speed commands is large. Use this function with the following
precautions.

» Avoid switching more than one internally set speed selection signal at the same time.

» Set both Soft Start Acceleration Time and Soft Start Deceleration Time so that the speed
changes gradually and avoid a sudden change.

I Internal Speed Command (Pn304 to Pn311)

The internal speed command controls the motor speed according to the internal speed command value
set in the parameter.

The internally set speed is enabled when Command Speed Selection (Pn300) is set to 1 or 3.

|0J1U0D paads 18S Ajeulaiul z-

Up to eight internally set speeds can be set.

Parzrgeter Name Description Setting range Unit S
Pn304 No. 1 Internally Set Speed | Set the first internally set speed. —20,000 to r/min o
20,000 S
N
Pn305 No. 2 Internally Set Speed | Set the second internally set speed. —20,000 to r/min o
20,000 5
Pn306 No. 3 Internally Set Speed | Set the third internally set speed. —20,000 to r/min §
20,000 7
Pn307 No. 4 Internally Set Speed | Set the fourth internally set speed. —20,000 to r/min §
20,000 =
>
Pn308 No. 5 Internally Set Speed | Set the fifth internally set speed. —20,000 to r/min ‘5)
20,000 2
Pn309 No. 6 Internally Set Speed | Set the sixth internally set speed. —20,000 to r/min (‘%
20,000
Pn310 No. 7 Internally Set Speed | Set the seventh internally set speed. —20,000 to r/min
20,000
Pn311 No. 8 Internally Set Speed | Set the eighth internally set speed. —20,000 to r/min
20,000

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 5-9



5 Basic Control Mode

Speed Command Acceleration/Deceleration Setting Function
(Pn312, Pn313, Pn314)

With a step speed command, the speed command can be changed based on the setting to reduce the
shock caused by change in acceleration.

Parameter Name Description setting Unit
No. range
Pn312 Soft Start Acceleration Set the acceleration time for the 0 to 10,000 ms/
Time speed command input. (2,000 r/min)
Pn313 Soft Start Deceleration Set the deceleration time for the 0 to 10,000 ms/
Time speed command input. (2,000 r/min)
Pn314 S-curve Acceleration/ Set the first internal speed. 0 to 1,000 ms
Deceleration Time Setting

® Soft Start Acceleration Time (Pn312) and Soft Start Deceleration Time
(Pn313)

For a step speed command input, set the time until the command speed reaches 1,000 r/min in Soft
Start Acceleration Time (Pn312). Similarly, set the time until the command speed slows from 1,000
r/min down to O r/min in Soft Start Deceleration Time (Pn313).

Soft Start Acceleration Time [ms] = Vc¢/1,000 x Pn312 x 1 ms
Soft Start Deceleration Time [ms] = Vc¢/1,000 x Pn313 x 1 ms

Step speed command input
Speed [r/min] N Speed command after
- = acceleration or
deceleration process

1,000 r/min

-—- -

o

—> «—— 3 Timet
Pn312 x 1 ms Pn313 x 1 ms
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5 Basic Control Mode

® S-curve Acceleration/Deceleration Time Setting (Pn314)

Set the S-curve time in the time width centered on the inflection points in acceleration/deceleration
relative to the acceleration or deceleration time set in Soft Start Acceleration Time (Pn312) or Soft
Start Deceleration Time (Pn313).

ta =Vc/1,000 x Pn312 x 1 ms

td = Vc/1,000 x Pn313 x 1 ms

ts =Pn314 x 1 ms

Here, ta must be greater than ts and td must be greater than ts.

i ts
'Sl'zregeeci [Sr/prgglc]j « > Speed command
(Ve) after acceleration

or deceleration process

|0J1U0D paads 18S Ajeulaiul z-

) d g
5
5-2-3 Related Functions q
w
Py
0}
Q
U Name Description Reference @
No. C_Ifl
Pn315 Zero Speed Set the zero speed designation selection. P.7-29 §
Designation Selection §
Pn316 Position Lock Level Set the threshold for transition to the position control servo lock mode. P.7-30 ¢
Setting
Pn435 Speed Conformity Set the threshold for detecting the speed conformity output. If the P.7-38
Detection Range difference between the speed command and the motor speed is equal to
or less than the set threshold, the speed conformity output will be output.
This setting has a hysteresis of 10 r/min for detection.
Pn436 Rotation Speed for Set the threshold for detecting the motor rotation speed detection output. P.7-39
Motor Rotation If the motor speed exceeds the set value, the motor rotation speed
Detection detection output will be output.
This setting has a hysteresis of 10 r/min for detection.
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5 Basic Control Mode

5-2-4 Parameter Block Diagram for Speed Control Mode
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5 Basic Control Mode

5-3 Switching Control

5-3-1 Outline of the Function

» The switching control function controls the motor by switching between two control modes via
external inputs.

» Control mode switching is performed by the control mode switching input (TVSEL: CN1 pin 32).

AC Servo Drive
OMNUC G5-series

Contorller (Pulse-train Input Type)
Switching Control Qn
(Example of switching between position 3
control and internally set speed control) §
AC Servomotor S
Internally Set OMNUC G5-series 2
Speed Control (Pulse-train Input Type) 0
. ]
Pulse train 30 +CW o
JUUUUL . adeew - T
- Position Control i
50+CCW 1 5
6 Q-CCW
B 32OTVSEL o 5 &
4
KR
2
5-3-2 Parameters Requiring Settings s
Q.
5
IR Name Description Reference e
No. 3
Pn001 Control Mode Select the control mode in which the switching control function can be used. P.7-3 §
Selection (Set value: 3)

I Control Mode Selected by TVSEL (Control Mode Switching Input)

» The following table shows the relation between TVSEL (control mode switching input) and the
selected control mode.

Control Mode Selection TVSEL
(Pn001) set value When OFF When ON
3 Position control Speed control

Note Be careful when switching the control mode. The operation of the Servomotor may change suddenly
depending on the control mode setting.
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5 Basic Control Mode

I Operation Example

® When Switching between Position Control and Speed Control (Pn001 = 3)

10 ms or more —~———+=—

Control Mode Switching N |
Input (TVSEL) OFF
+r/min
Internally Set Speed Control
—r/min
—~——+-10 ms or more
Pul d ON |
ulse Comman OFF
Positioning Completion
Signal (INP) | | |
Motor Rotation Speed OFF
Detection Output (TGON) 4 /min
Motor Operation '/ v
=r/min

* There is a delay of 10 ms or less in reading the input signal.

« When switching the control mode from speed control to position control, turn OFF the Control
Mode Switching Input (TVSEL) and wait at least 10 ms after the Positioning Completion Signal
(INP) turns ON, and then input the pulse command. Pulses input before INP turns ON will be
ignored.

¢ The shaded areas for the Positioning Completion Signal (INP) in the time chart show that the
signal is turned ON as the motor rotation speed detection output (TGON). (The meaning of the
signal varies with the control mode.)

5-3-3 Related Functions

For related functions, refer to the description of each control mode.
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Applied Functions
]

This section provides the outline and settings of the applied functions, such as damping
control, electronic gear, gain switching, and disturbance observer.

6-1 Damping Control. . ... e 6-3
6-1-1 Outline of the Function . . . . ... ... .. . et 6-3
6-1-2 Parameters Requiring Settings. . . ... ... . 6-3

6-2 Adaptive Filter. . ... .. 6-6
6-2-1 Outline ofthe Function . . . . ... .. . e 6-6
6-2-2 Parameters Requiring Settings. . . ... ... i 6-7

6-3 Notch Filters . ... ... . 6-8
6-3-1 Outlineofthe Function .. ... ... . e 6-8
6-3-2 Parameters Requiring Settings. . . ... ... it 6-9

6-4 Electronic Gear Function .. ... ... ... . . 6-11
6-4-1 Outlineofthe Function .. ... ... . i 6-11
6-4-2 Parameters Requiring Settings. . . ... .. ... 6-11
6-4-3  Operation Example. . ... ... e 6-13

6-5 Encoder Dividing Function ............ . . .. 6-15
6-5-1 Outline of the Function . . ... ... ... . i 6-15
6-5-2 Parameters Requiring Settings. . . ... .. ... .. 6-15

6-6 Brake Interlock .. ... ... . 6-18
6-6-1 Outline of the Function . . ... ... ... . 6-18
6-6-2 Parameters Requiring Settings. . . ... ... 6-18
6-6-3 Precautions for Correct Use of Holding Brake . ....................... 6-18
6-6-4  OPEration . .. ... 6-19

6-7 Gain Switching Function ... ... ... . . . . e 6-23
6-7-1 Outlineofthe Function .. ... ... . e 6-23
6-7-2 Parameters Requiring Settings. . . ... ... .o 6-24

6-8 Torque Limit. ... ... . 6-31
6-8-1 Outline of the Function . . ... ... ... 6-31

6-9 Sequencel/O Signals . . ... 6-33
6-9-1 Outline of the Function . . ... ... ... 6-33
6-9-2 INpUt SIgNaAIS. . . ... 6-33
6-9-3  OUutput SIgNals . . . ... e 6-36
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6-10 Forward and Reverse Drive Prohibition Functions. .................. 6-38
6-10-1 Outline ofthe Function. . ... .. .. . 6-38
6-10-2 Parameters Requiring Settings . . ... 6-38

6-11 Disturbance Observer Function ............ . ... .. ... 6-41
6-11-1 Outlineofthe Function. . ... . . . i 6-41
6-11-2 Parameters Requiring Settings . ........... i 6-42
6-11-3 Operating Procedure . . ... ... 6-42

6-12 Gain 3 Switching Function . ........ ... . . . 6-43
6-12-1 Outlineofthe Function. .. ... . 6-43
6-12-2 Parameters Requiring Settings .. .......... . 6-43
6-12-3  OPeration . . . . ot 6-43

6-13 Friction Torque Compensation Function........................... 6-44
6-13-1 Outlineofthe Function. .. ... .. . . . . 6-44
6-13-2 Parameters Requiring Settings . . ... 6-44
6-13-3 Operation Example . ... . 6-45

6-14 Inertia Ratio Switching Function .......... ... ... .. ... .. ...... 6-46
6-14-1 Outline ofthe Function. . ... ... ... . e 6-46
6-14-2 Parameters Requiring Settings . ........... i 6-46
6-14-3 Operating ProCcedure . . ... ... 6-46

6-15 Feed-forward Function ....... ... ... .. . . . . 6-47
6-15-1 Outlineofthe Function. . ......... .. 6-47
6-15-2 Parameters Requiring Settings .. .......... .. 6-47
6-15-3 Operating Procedure . . ... ... .. e 6-48

6-16 Instantaneous Speed Observer Function .......................... 6-50
6-16-1 Outlineofthe Function. .. ... . . . . 6-50
6-16-2 Parameters Requiring Settings . . ... . 6-50
6-16-3 Operating Procedure . . ... 6-51
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6 Applied Functions

6-1 Damping Control

6-1-1

Outline of the Function

If the tip of the mechanical unit vibrates, you can use the damping control function to reduce vibration.

This is effective on vibration generated by a low-rigidity machine. The applicable frequencies are from 1
to 200 Hz.

Since the damping control is performed using the position command, it cannot be used with the speed
control.

Position Controller

Servo Drive

<4—» The end vibrates.

The damping frequency
changes based on the position.

=

<+—>
Movement
6-1-2 Parameters Requiring Settings
Parzrgeter Name Description Reference
Pn001 Control Mode Selection Set to the position control mode. P.7-3
0: Position control
3: Control mode 1 of position/speed control
Pn213 Damping Filter Selection | Select the damping filter selection mode according to the P.7-22
condition of the unit.
0: Damping filters 1 and 2 enabled
1: Switching via external input (DFSEL1)
2: Switching via external input (DFSEL1, DFSEL?2)
3: Switching based on the command direction
Pn214 Damping Frequency 1 Set Damping Frequency 1 to suppress vibration at the end P.7-22
of the load in damping control.
If the damping control function is not used, set the damping
frequency to O.
Pn215 Damping Filter 1 Setting | When Damping Frequency 1 (Pn214) is set, reduce this P.7-22
setting if torque saturation occurs or increase this setting to
improve the operation speed. Normally O is set.
If Damping Filter 1 is disabled, this parameter is also
disabled.
Pn216 Damping Frequency 2 The function is the same as Pn214. P.7-22
Pn217 Damping Filter 2 Setting | The function is the same as Pn215. P.7-23
Pn218 Damping Frequency 3 The function is the same as Pn214. P.7-23
Pn219 Damping Filter 3 Setting | The function is the same as Pn215. P.7-23
Pn220 Damping Frequency 4 The function is the same as Pn214. P.7-23
Pn221 Damping Filter 4 Setting | The function is the same as Pn215. P.7-23
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6 Applied Functions

m Precautions for Correct Use

« Stop operation before changing the parameters or switching with DFSEL.

< Damping control may not function properly or have a poor effect under the following
conditions.

Item Conditions that interfere with the effect of damping control

Control mode « Speed control mode

Load condition |« If forces other than position commands, such as external forces, cause vibration
« If the damping frequency is outside the range of 1 to 200 Hz
If the ratio of the resonance frequency to anti-resonance frequency is large

I Operating Procedure

1 Adjust the position loop gain and the speed loop gain.

Adjust Position Loop Gain (Pn100), Speed Loop Gain (Pn101), Speed Loop Integral Time
Constant (Pn102), and Torque Command Filter Time Constant (Pn104).

If no problem occurs in realtime autotuning, you can continue to use the settings.

2 Measure the damping frequency at the tip of the mechanical unit.

Measure the damping frequency by using a measurement device such as a laser displacement
sensor, servo acceleration meter, or acceleration pick-up.

Set the measured damping frequency in one of Damping Frequency 1 to Damping Frequency 4
(1: Pn214, 2: Pn216, 3: Pn218, 4: Pn220) according to the operation.

Also set the Switching Mode using Damping Filter Selection (Pn213).

If the measurement device cannot be used, use CX-Drive tracing function, and read the residual
damping frequency [Hz] from the position error waveform as shown in the following figure.

» The damping frequency in the figure is calculated

Command <— Position error with the following formula:
speed
\ Calculate the 1

damping frequency. f[Hz] =

/\ /\ /\ /\ Since the parameter unit is 0.1 Hz:
VVVV

(Pn214, Pn216, Pn218, Pn220) =10 x f
« Application example

TI[s]

Damping cycle T

If the damping cycle is 100 ms or 20 ms, set 100
or 500 in the parameter so that the damping
frequency becomes 10 Hz or 50 Hz.

If vibration persists after setting the frequency, increase or decrease the resonance frequency to
find a proper frequency at which vibration decreases.
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6 Applied Functions

3 Make the damping filter settings.
Make damping filter settings (1: Pn215, 2: Pn217, 3: Pn219, 4: Pn221).
First, setto 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.

Damping filter setting Damping filter setting is
is appropriate. too large.
«— Torque saturation

J AN

Torque -~
command

When Damping Frequency 1 (Pn214) is set, reduce this setting if torque saturation occurs or
increase this setting to improve the operation speed. Normally 0 is set.

When Damping Filter 1 is enabled, the setting range is as follows:
Setting range: 100 < Pn214 + Pn215 < Pn214 x 2 or 2,000

Note When Damping Filter 1 is disabled in Damping Filter Selection (Pn213), this parameter is also
disabled.

|joJ1u0) Buldweqg T-9

4 Set the Damping Filter Selection (Pn213).
Damping Filter 1 to 4 can be switched according to the conditions of the machine vibration.

Set value Switching mode
0 Damping Filter 1 and 2 enabled
1 Switching via external input (DFSEL1)

When DFSELL1 is open: Damping Filter 1 and 3 enabled

When DFSELL1 is shorted: Damping Filter 2 and 4 enabled

2 Switching via external input (DFSEL1, DFSEL2)

When DFSEL1 and DFSEL?2 are open: Damping Filter 1 enabled

When DFSELL1 is shorted and DFSEL2 is open: Damping Filter 2 enabled
When DFSELL1 is open and DFSEL2 is shorted: Damping Filter 3 enabled
When DFSEL1 and DFSEL?2 are shorted: Damping Filter 4 enabled

3 Switching based on the command direction

During forward rotation: Damping Filter 1 and 3 enabled

During reverse rotation: Damping Filter 2 and 4 enabled

sbumas bHuuinbay siaweled g-1-9
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6 Applied Functions

6-2 Adaptive Filter

6-2-1 Outline of the Function

The adaptive filter reduces resonance point vibration by estimating the resonance frequency from the
vibration component that appears in the motor speed during actual operation and automatically sets the
frequency of the notch filter, which removes the resonance component from the torque command.

The automatically set notch filter frequency is applied to the Notch 3 (Pn207 to Pn209) and Notch 4
(Pn210 to Pn212) settings.

Refer to 6-3 Notch Filters on page 6-8 for information on notch filter.

After vibration

Motor speed suppression

/\ Adaptive filter effect
Adaptive filter disabled

Filter frequency setting completed

Position/speed 4 f

command — -
» Position/speed | Adaptive |Torque command| Current loop
P control filter control

]

Resonance frequency |
estimation

L L Speed Feedback
Load inertia estimation < RE

Realtime autotuning
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6 Applied Functions

6-2-2 Parameters Requiring Settings

Parameter

NoO Name Description Reference
Pn200 Adaptive Filter Set the number of resonance frequencies to be estimated by the P.7-20
Selection adaptive filter and the operation to be performed after estimation.

0: Adaptive filter disabled

1: One adaptive filter enabled

2: Two adaptive filters enabled

3: Resonance frequency measurement mode

When the influence of a resonance point appears in the motor
speed, parameters related to notch filter 3 and 4 are set
automatically according to the number of adaptive filters.

4: Adaptive result cleared

Parameters related to notch filter 3 and 4 are disabled and the
adaptive result is cleared.

- (o]
|1’| Precautions for Correct Use :
. i "> a

» Adaptive filter may not operate correctly under the following conditions. 2

=

@

Item Conditions that interfere with the adaptive filter |

Resonance « If the resonance frequency is 300 Hz or lower 2

points « If the resonance peak or control gain is too low to affect the motor speed
« If there are three or more resonance points

Load « If the motor speed with high-frequency components changes due to backlash or
other non-linear elements

Command « If the acceleration/deceleration is 3,000 r/min/s or higher
pattern

« If the adaptive filter does not operate properly, use Notch 1 (Pn201 to Pn203) or Notch 2
(Pn204 to Pn206) parameters to implement resonance measures according to the manual
adjustment procedure.

Refer to 6-3 Notch Filters on page 6-8 for details about the notch filter.

» An unusual noise or vibration may occur until the adaptive filter stabilizes after startup,
immediately after the first servo ON, or when the value set in Realtime Autotuning Machine
Rigidity Setting (Pn003) is increased. This is not a problem if it disappears right away. If the
vibration or unusual noise, however, continues for three or more reciprocating operations, take
the following measures in the possible order.

» Write the parameters used during normal operation to the EEPROM.

» Lower the value set in Realtime Autotuning Machine Rigidity Setting (Pn003).
Disable the adaptive filter by setting Adaptive Filter Selection (Pn200) to 0.
(Resetting of inertial estimation and adaptive operation)

* Manually set the notch filter.

« If unusual noise or vibration occurs, the setting of Notch 3 (Pn207 to Pn209) or Notch 4
(Pn210 to Pn212) may have changed to an extreme value. In this case, set Adaptive Filter
Selection (Pn200) to 0 to disable the parameter and then set Notch 3 Frequency Setting
(Pn207) and Notch 4 Frequency Setting (Pn210) to 5,000 (disabled). Next, enable Adaptive
Filter Selection again.

* Notch 3 Frequency Setting (Pn207) and Notch 4 Frequency Setting (Pn210) are written to the
EEPROM every 30 minutes. When the power supply is turned OFF and then turned ON again,
this data is used as the default settings to perform adaptive operation.

sbumas bHuuinbay siaweled g-z-9
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6-3 Notch Filters

6-3-1 Outline of the Function

Four notch filters can be set for the torque command.

If a ball screw or other controlled device causes resonance at a specific location, you can set the

resonance frequency using a notch filter to eliminate resonance.

A notch filter is used to eliminate a specified frequency component.

fw

Width fw

0db

-3 db

Vi

Depth=Fc/fw

/

Cut-off frequency Fc

Frequency Hz ——=p

If mechanical resonance occurs, use this notch filter to eliminate resonance.

Machine resonance

\/é‘\ il
I\ J o\
\‘ /’<\ /// N\ /\\ é//’
\ / Vo
VoA .
! V ‘!{ Characteristics
Notch filter :

after filtering

Notch filter 1

Notch filter 2
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6-3-2 Parameters Requiring Settings
Parilrgeter Name Description Reference

Pn201 Notch 1 Frequency Setting | Set the center frequency of notch filter 1. P.7-20
The notch filter is enabled at 50 to 4,999 Hz, and disabled at
5,000 Hz.

Pn202 Notch 1 Width Setting Select the width of the notch filter 1 frequency. P.7-20
Increasing the value widens the notch width.
(Setting range: 0 to 20)

Pn203 Notch 1 Depth Setting Select the depth of the notch filter 1 center frequency. P.7-20
Increasing the value decreases the notch depth and thereby
reduces the phase delay. The notch filter is disabled if 100 is
set.
(Setting range: 0 to 99)

Pn204 Notch 2 Frequency Setting | Set the center frequency of notch filter 2. P.7-20
Details are the same as those of Notch 1 Frequency Setting.

Pn205 Notch 2 Width Setting Select the width of the notch filter 2 frequency. P.7-21
Details are the same as those of Notch 1 Width Setting.

Pn206 Notch 2 Depth Setting Select the depth of the notch filter 2 center frequency. P.7-21
Details are the same as those of Notch 1 Depth Setting.

Pn207 Notch 3 Frequency Set the center frequency of notch filter 3. P.7-21

Setting™® Details are the same as those of Notch 1 Frequency Setting.

Pn208 Notch 3 Width Setting™® Select the width of the notch filter 3 frequency. P.7-21
Details are the same as those of Notch 1 Width Setting.

Pn209 Notch 3 Depth Setting™® Select the depth of the notch filter 3 center frequency. P.7-21
Details are the same as those of Notch 1 Depth Setting.

Pn210 Notch 4 Frequency Set the center frequency of notch filter 4. P.7-21

Setting™® Details are the same as those of Notch 1 Frequency Setting.

Pn211 Notch 4 Width Setting"™® Select the width of the notch filter 4 frequency. P.7-21
Details are the same as those of Notch 1 Width Setting.

Pn212 Notch 4 Depth Setting™® Select the depth of the notch filter 4 center frequency. P.7-21
Details are the same as those of Notch 1 Depth Setting.

*1 If an adaptive filter is used, these parameters are set automatically.

|1’| Precautions for Correct Use

« Identify the resonance frequency using the frequency characteristics measurement function,
resonance frequency monitor, or operation waveform of the waveform graphics function of CX-
Drive and set the identified frequency as the notch filter frequency.
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6 Applied Functions

I Notch Filter Width and Depth

® \Width Setting

This is the ratio of the frequency bandwidth at a damping factor of —3 [dB] relative to the center
frequency when the depth is 0. This value should conform to the left column in the table below.

® Depth Setting

This is the 1/O ratio at which the center frequency input is completely cut off at a set value of 0 and
completely passed at a set value of 100. If the indication unit is [dB], this value should conform to the
right column in the table below.

Width Depth
Set value cenBtz??rVe\:lathe]racy Set value I/O ratio [%0] faDcir:rp[lgg]
0 0.50 0 0 (Cut off) —oo
1 0.59 1 1 -40.0
2 0.71 2 2 -34.0
3 0.84 3 3 -30.5
4 1.00 4 4 -28.0
5 1.19 5 5 —26.0
6 141 10 10 -20.0
7 1.68 15 15 -16.5
8 2.00 20 20 -14.0
9 2.38 25 25 -12.0
10 2.83 30 30 -10.5
11 3.36 35 35 -9.1
12 4.00 40 40 -8.0
13 4.76 45 45 -6.9
14 5.66 50 50 —-6.0
15 6.73 60 60 —-4.4
16 8.00 70 70 -3.1
17 9.51 80 80 -1.9
18 11.31 90 90 -0.9
19 13.45 100 100 (Passed) 0.0
20 16.00
Notch filter frequency characteristics
10
5
O T = == B e i
5 BN / ¥
o NIN T //./ — Depth 0, width 4
= -10 Y ; — — Depth 50, width 4
S 15 \ /./ — - Depth 0, width 8
: /
“ Al
-25 :
-30
10 100 1000

Frequency [HZz]
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6-4 Electronic Gear Function

6-4-1 Outline of the Function

» The electronic gear function enables the Servomotor to rotate at the number of pulses calculated by
multiplying the position command value by the electronic gear ratio.

» This function is enabled in position control mode.

6-4-2 Parameters Requiring Settings

Parilrgeter Name Description Reference
Pn008 Electronic Gear Integer | Set the number of command pulses corresponding to 1 motor P7-7
Setting rotation.
Pn009 Electronic Gear Ratio Set the numerator of the electronic gear ratio.
Numerator 1 If the set value is 0, the encoder resolution is automatically set
as the numerator.
» 1,048,576 for a 20-bit incremental encoder
Pn010 Electronic Gear Ratio Set the denominator of the electronic gear ratio.
Denominator
Pn500 Electronic Gear Ratio Set the numerator of the electronic gear ratio 2. P.7-42
Numerator 2'1
Pn501 Electronic Gear Ratio Set the numerator of the electronic gear ratio 3.
Numerator 31
Pn502 Electronic Gear Ratio Set the numerator of the electronic gear ratio 4.
Numerator 4°1

*1 Switching among Electronic Gear Ratio Numerator 2 to 4 (Pn500 to Pn502) is performed using the electronic gear
switching input (GESEL1/GESEL?2). The settings of GESEL1 and GESEL2 are as follows

GESEL1 GESEL2 Applicable parameter
OFF OFF Electronic Gear Ratio Numerator 1 (Pn009)
ON OFF Electronic Gear Ratio Numerator 2 (Pn500)
OFF ON Electronic Gear Ratio Numerator 3 (Pn501)
ON ON Electronic Gear Ratio Numerator 4 (Pn502)

Any values can be set in PN008, Pn009, and Pn010, however if an extreme electronic gear ratio is set,
the operation is not guaranteed. Set the electronic gear ratio to between 1/1,000 and 1,000.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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6 Applied Functions

I Gear Ratio Setting (Pn008, Pn009, and Pn010)

Electronic Electronic Electronic
Gear Integer Gear Ratio Gear Ratio
Setting Numerator 1 Denominator
(Pn008) (Pn009) (Pn010)

1to0 1,058,576 - - When Electronic Gear Integer Setting (Pn008) is not 0O,

the processing is performed based on the values set in
Electronic Gear Integer Setting (Pn008), regardless of the
values set in Electronic Gear Ratio Numerator 1 (Pn009)
and Electronic Gear Ratio Denominator (Pn010).

Description

Command pulse input Encoder resolution Position command

- > Electronic Gear Integer — >
Setting (Pn008)

Position command pulses = Encoder resolution/Electronic
Gear Integer Setting (Pn008)

When Electronic Gear Integer Setting (Pn008) is not O,
switching among Electronic Gear Ratio Numerator 1 to 4 is
disabled.

0 0 1to When Electronic Gear Integer Setting (Pn008) and
1,073,741,824 | Ejectronic Gear Ratio Numerator 1 (Pn009) are 0,

the processing is performed based on the value set in
Electronic Gear Ratio Denominator (Pn010).

Command pulse input Encoder resolution Position command
» | Electronic Gear Ratio Denominator (Pn010) >

Position command pulses = Encoder resolution/Electronic
Gear Ratio Denominator (Pn010)

1to When Electronic Gear Integer Setting (Pn008) is 0 and
1,073,741,824 Electronic Gear Ratio Numerator 1 (Pn009) is not 0,

the processing is performed based on the values set in
Electronic Gear Ratio Numerator 1 (Pn009) and Electronic
Gear Ratio Denominator (Pn010).

Command pulse input Electronic Gear Ratio Numerator 1 (Pn009) Position command
» | Electionic Gear Ratio Denominator (Pn010) >

Position command pulses = Electronic Gear Ratio
Numerator 1 (Pn009)/Electronic Gear Ratio Denominator
(Pn010)
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6-4-3 Operation Example

» Example of a motor with a 20-bit encoder (1,048,576 pulses/rotation).

I When Electronic Gear Integer Setting (Pn008) is not O

» If Pn0O08 is set to 2,000, the operation is the same as that of the 2,000 (pulses/rotation) Servomotor.

Servo Drive Servomotor
Encoder Resolution: 20 bits

2,000 pulses Encoder Resolution 1,048,576 pulses
J_Lsﬂ Electronic Gear Integer Setting (Pn008) J””]J]HJ-"LJH""””HI_
E"> 1,048,576 E"> E">
- 2,000

1 rotation (1,048,576 pulses)

When Electronic Gear Integer Setting (Pn008) and Electronic Gear
Ratio Numerator are O
« If Pn010 is set to 2,000, the operation is the same as that of the 2,000 (pulses/rotation) Servomotor.

uoloun4 Jea9 J1uoa129|3 -9

Servo Drive Servomotor
Encoder Resolution: 20 bits

1 rotation (1,048,576 pulses)

@
N
2,000 pulses Encoder Resolution 1,048,576 pulses w
; , . @]
Electronic Gear Ratio Denominator (Pn010
Il Ml 70 | o, T ANL S
1,048,576 =
o =
2,000 S
m
x
)
3
=2
)

When Electronic Gear Integer Setting (Pn008) is 0 and Electronic
Gear Ratio Numerator is not O

» If PN0O09/Pn010 is set to 512/1, the operation is the same as that of the 2,048 (pulses/rotation)
Servomotor.

Servo Drive Servomotor
Encoder Resolution: 20 bits

2,048 pulses Electronic Gear Ratio Numerator 1 (Pn009) 1,048,576 pulses

I | I | : Electronic Gear Ratio Denominator (Pn010) J””"”H"L)J"H"””m

512 1,048,576

1 2,048
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m Precautions for Correct Use

« Set the parameters so that the result calucurated by multiplying the command pulse by the
electronic gear ratio does not exceed 175 Mpps*l.
If it exceeds 175 Mpps*l, Alarm No. 27.2 will occur.
Example:

When using an incremental encoder (resolution: 1,048,576):
If the electronic gear ration is 500 (Pn008 = 500) and the command pulse value is 100 kpps,

100 kpps x 1,048,576/500 = 209,715,200 = 209.7152 Mpps.
This exceeds 175 Mpps'™L.

If the electronic gear ration is 5,000 (Pn008 = 5,000) and the command pulse value is 100
kpps,

100 kpps x 1,048,576/5,000 = 20,971,520 = 20.97152 Mpps.
This does not exceed 175 Mpps ™.

*1 Alarm No. 27.2 will occur if 3 Gpps is exceeded when using software version 1.10 or higher. The software
version can be checked on the front panel or with the CX-Drive. For information on checking the software
version on the front panel, refer to 8-4 Mode Setting on page 8-6.
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6-5 Encoder Dividing Function

6-5-1 Outline of the Function

» The encoder dividing function enables you to adjust the number of output pulses from the Servo
Drive.
* The number of output pulses per motor rotation can be set in the range of 1 to the number of encoder
resolution pulses.
 This function is useful in the following cases:
» When you use a controller with a low response frequency
* When you want to set the pulse rate as a simple value
Example:If the encoder resolution is 5 pm/pulse in a mechanical system that generates a
movement of 10 mm per motor rotation, set the encoder dividing ratio to 2,000 (pulses/
rotation).

6-5-2 Parameters Requiring Settings

uonoun4 BuipiAIg Japoou G-9

Par’zilrgeter Name Description Reference
Pn011 Encoder Dividing Set the number of output pulses per motor rotation for P.7-8
Numerator phase A and B respectively.
Pn012 Encoder Output Select the phase-B logic and the output source for pulse P.7-8
Direction Switching regeneration output.
Selection o
Pn503 Encoder Dividing Set the denominator if the number of pulses per motor P.7-42 S
Denominator rotation in pulse regeneration is not an integer. o
c
Pn533 Pulse Regeneration Set whether to enable or disable the detection of Alarm No. P.7-54 3
Output Limit Setting 28.0 “Pulse regeneration error”. 2
0: Disabled 1: Enabled g
-
c
>
e
2
=}
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I Encoder Dividing Ratio Setting (Pn011 and Pn503)

Encoder Encoder
Dividing Dividing o
Numerator | Denominator Description
(Pn011) (Pn503)
1to 262,144 0 [Output source: Encoder]
When Encoder Dividing Denominator (Pn503) is 0:
The number of output pulses is calculated based on Encoder Dividing
Numerator (Pn011) as follows.
Output pulses
Encoder pulses [Pn011 set value] x 4 from Servo Drive
> Encoder resolution
Number of output pulses per rotation = Encoder Dividing Numerator (Pn011) x 4
1to 262,144 1lto When Encoder Dividing Denominator (Pn503) is not O:
262,144 The number of output pulses is calculated based on Encoder Dividing
Numerator (Pn011) and Encoder Dividing Denominator (Pn503) as follows.
Output pulses
Encoder pulses [PnO11 set value] from Servo Drive
> [PN503 set value]
. Encoder Dividing Numerator (Pn011) )
Number of output pulses per rotation = Encoder DVIding Denominator (Pr503) x Encoder resolution

For the phase-Z signal, one pulse will be output per motor rotation. When Encoder Dividing
Denominator (Pn503) is not 0, the phase-Z signal will not be output in sync with the phase-A signal
unless the resolution of pulse output per rotation is a multiple of 4. In this case, the phase-Z signal will
be output at the encoder resolution and its width may be narrower.

® Phase-Z Signal Output

When Pn011/Pn503 is an integer When Pn011/Pn503 is not an integer

A_l_l_!_l_l_l_ A_|_|_!_I_|_|_
B_|_|__|_—|_|_ B_|_|__|_—|_|_
z ] z 0

Synchronization Asynchronous
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I Encoder Output Direction Switching Selection (Pn012)

The scale corresponding to each output type is as follows.

Encoder
Output
Dirlécg;jon o Phase-B When operating in forward When operating in reverse
Switching utput source logic direction direction
Selection
(Pn012)
0 Encoder Non-
reverse PhaseAJ |_ Phase AJ | | |
2 R d
(Doeflf)zvseet.) Phase BJ | | | Phase BJ |_
1 Encoder Reverse
Phase AJ | | | Phase AJ I_I |_
3 (goezi?;eeci.) Phase BJ I—I |— Phase BJ | | |

uonoun4 BuipiAIg Japoou G-9

sbumas bHuuinbay siaweled g-G-9

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 6-17



6 Applied Functions

6-6 Brake Interlock

6-6-1 Outline of the Function

< This function enables you to set the output timing for the Brake Interlock Output (BKIR) signal that
activates the holding brake when the servo is turned ON, an alarm occurs, or the servo is turned OFF.

6-6-2 Parameters Requiring Settings

Par;a\lr(r)\.eter Name Description Reference
Pn437 Brake Timing Set the time after a servo OFF command is issued upon servo P.7-39
When Stopped lock stop, until the Brake Interlock Output (BKIR) signal turns
OFF and power supply stops.
Pn438 Brake Timing Set the time after a servo OFF command is issued while the P.7-40
During Operation motor rotates, until the Brake Interlock Output (BKIR) signal
turns OFF and power supply stops. If the speed drops to the
setting speed or lower in Pn439 before the time set here
elapses, BKIR will turn OFF.
Pn439 Brake Release Set the speed at which to turn OFF power to the Servomotor P.7-41
Speed Setting when the Brake Interlock Output (BKIR) signal turns OFF after
During Operation execution of a servo OFF command while the Servomotor
rotates. If the time set in Pn438 elapses before the speed drops
to this threshold value or lower, BKIR will turn OFF.

6-6-3 Precautions for Correct Use of Holding Brake

« The brake built into a Servomotor with a brake is a non-excitation brake designed only to hold the
motor in the stop status when the operation is stopped.
Accordingly, set an appropriate time so that the brake is activated after the motor stops.

« If the brake is engaged while the Servomotor is rotating, the brake disc will wear abnormally or
sustain damage, resulting in a bearing or encoder failure in the Servomotor.
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6-6-4 Operation

I Servo ON/OFF Operation Timing (When Motor is Stopped)

Operaton command ON
P Servo OFF | *1 Servo ON Servo OFF
(RUN) OFF
> = Approx. 2 ms
Released ‘ 3
Dynamic brake DB engaged DB released DB engaged ?
Engaged ;
+———= Approx. 60 ms == Pn437
ON i No power
Motor power supply No power supply Power supply | supply
OFF ; j
+——=Approx. 4 ms > ——=1to6ms
Brake release request ON | Rel . ‘ ‘
f trol *3 elease reques
rom servo contro OFF
@
Brake interlock ON Rel . g
"3 elease reques =
output (BKIR) OFF | | %
»——= Attraction time == Release time 5
: Released a
Holding brake =
operation Hold Brake released §

*1 The servo does not turn ON until the motor rotation speed drops to approximately 30 r/min or lower.
*2 The operation of the dynamic brake when the servo is OFF depends on the value set in Stop Selection with
Servo OFF (Pn506).

*3 The Brake Interlock Output (BKIR) signal is output when a release request command is received from servo
control. The BKIR signal is allocated to the general-purpose output (CN1).

Note The brake attraction time and release time vary depending on the Servomotor brake. Please refer to 3-3
Servomotor Specifications on page 3-36 for details.

uonesedo $-9-9
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I Servo ON/OFF Operation Timing (When Motor is Rotating)

Based on these operation timings, regenerative energy is produced if the motor rotation stops
abnormally.

Accordingly, repeated operation cannot be performed. Provide a wait time of at least 10 minutes for the
motor to cool down.

ON
Operaton command Servo OFF | *1 Servo ON Servo OFF
(RUN) OFF :
> Approx. 2 ms »———<1to5ms
] Released ‘ |
Dynamic brake DB engaged DB released DB engaged *2
Engaged
»————=Approx. 60 ms
ON i ‘
Motor power supply No power supply Power supply No power supply
OFF : ‘
L P4 ‘
»——= Approx. 4 ms > < Pn438
Brake interlock ON :
output (BKIR)*3 OFF iBrake held Release request
| When Pn438 set
) value comes earlier
,,,,, T Appr0X+30r/mln Pn4sgsetva|ue
Motor rotation speed : BKIR j ;
Servo ON enabled Release
,,,,, i When Pn439set  request | DraKe held

Approx. -30 r/min value comes earlier

Pn439 set value

*1 The servo does not turn ON until the motor rotation speed drops to the set value or lower in Pn439.

*2 The operation of the dynamic brake when the servo is OFF depends on the set value in Stop Selection with
Servo OFF (Pn506).

*3 The Brake Interlock Output (BKIR) signal is output when a release request command is received from servo
control. The BKIR signal is allocated to the general-purpose output (CN1).
In the above example, no release request is received from the network.

*4  “t1”is the time set in the Brake Timing During Operation (Pn438), or the time until the motor speed drops to the
setting speed or lower in Brake Release Speed Setting (Pn439), whichever is shorter.

Note Even when the Servo ON input is turned ON again while the motor is decelerating, the system does not
enter the servo ON state until the motor stops.
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6 Applied Functions

I Operation Timing When an Alarm Occurs (Servo ON)

OFF
Alarm occurs Normal Alarm output
ON
> —=0.5t05ms
ON —
Motor power supply Power supply | No power supply
OFF :
Released ;
Dynamic brake DB released | DB released*1
Engaged ‘
Servo ready ON 3
completed output READY |
(READY) OFF :
ON 1
Alarm output (ALM) Alarm
OFF —
i ‘ @
»—————=Pn438 o
Brake interlock ON 5 @
output (BKIR)*2 OFF Release request; Brake held %
: : ?T
Rotation speed A When Pn438 set >

value comes earlier

Brake interlock Release
output (BKIR)*2 Rotation speed B request

When Pn439 set value
or lower comes earlier

Pn439 set value

uonesedo $-9-9

*1 The operation of the dynamic brake when there is an alarm depends on the set value in Stop Selection with
Servo OFF (Pn506).

*2  “t1”is the time set in the Brake Timing During Operation (Pn438), or the time until the motor speed drops to the
setting speed or lower in Brake Release Speed Setting (Pn439), whichever is shorter.

Note 1 Even when the Servo ON input is turned ON again while the motor is decelerating, the system does not
enter the servo ON state until the motor stops. The Brake Interlock Output (BKIR) signal is allocated to the
general-purpose output (CN1).

2 If the main circuit power supply turns OFF while the motor is operating, a phase loss alarm or main circuit
voltage low alarm will occur, in which case this operation timing is applied.
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I Operation Timing When an Alarm is Reset
Reset alarms by turning OFF and then ON the power supply.

The alarm reset input recognition time can be changed in Alarm Reset Condition Setting (Pn516).
The default setting is 120 ms.

ON
Alarm reset Reset
OFF :
> 4120 ms
Servo ready ON ‘
completed output READY
(READY) OFF
Alarm output (ALM) ON
Alarm Alarm released
OFF !
+—0 ms or more
Operaton ON ”
command (RUN) OFF Servo OFF Servo ON

= 2 MS Or more

Dynamic brake ~ Released |
DB engaged DB released

Engaged !
i —————=Approx. 60 ms
ON ‘
Motor power supply No power supply Power supply
OFF : |
»——=4ms
Brake interlock ON
output (BKIR)*2 Brake held Release request
OFF :
> =-100 ms or more
ON ‘
Operation Input prohibited Input allowed
command input OFF

*1 The servo does not turn ON until the motor rotation speed drops to approximately 30 r/min or lower.

*2 The Brake Interlock Output (BKIR) signal is output when a release request command is received from servo
control. The BKIR signal is allocated to the general-purpose output (CN1).

Note After an alarm is reset, the system enters the servo OFF state (motor not energized). To turn ON the servo,
after resetting the alarm, send the servo ON command again according to the above timing.
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6 Applied Functions

6-7 Gain Switching Function

6-7-1 Outline of the Function

» The gain switching function switches the position and speed loop gain.
» Select “enable” or “disable” in Gain Switching Input Operating Mode Selection (Pn114). Set the
switching condition using the gain switching setting.
« If the load inertia changes or you want to change the responsiveness depending on whether the
motor is stopping or operating, you can perform optimal control by using gain switching.
» The gain switching function is used when realtime autotuning does not work effectively, such as:
* When the load inertia fluctuates at 200 ms or less

» When the motor rotation speed does not exceed 500 r/min, or the load torque does not exceed
50% of the rated torque

* When an external force is constantly applied, as with a vertical axis

Note While Gain 2 is selected, realtime autotuning does not operate normally. To use the gain switching function,
set Realtime Autotuning Mode Selection to “disabled” (Pn002 = 0).

uonoung Bulyoums ures /-9

uonaun4 ay Jo sUINNO T--9
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6 Applied Functions

6-7-2 Parameters Requiring Settings

Parilr(r)\eter Name Description Reference
Pnl114 Gain Switching Input Set to enable or disable the gain switching function. P.7-13

Operating Mode Selection

Position control mode

Pn115 Switching Mode in Position | Set the condition for switching between Gain 1 and Gain 2. P.7-14
Control

Pn116 Gain Switching Delay Time | Set the time to return from Gain 2 to Gain 1. P.7-15
in Position Control (Unit: 0.1 ms)

Pnl117 Gain Switching Level in Set the judgment level for switching between Gain 1 and Gain 2. P.7-16
Position Control

Pn118 Gain Switching Hysteresis | Set the hysteresis width to be used for the judgment level set in P.7-16
in Position Control Gain Switching Level (Pn117).

Pn119 Position Gain Switching Set the time to change gradually from low to high gain. P.7-16
Time (Unit: 0.1 ms)
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I Timing of Gain Switching by Gain Switch Setting

Switching between the Gain 1 (Pn100 to Pn104) and Gain 2 (Pn105 to Pn109) occurs at the following
timing. For the position loop gain, switching occurs based on the value set in Pn119.

For information of each gain, refer to Section 7 Parameter Details.

The details of the gain switch settings vary depending on the control mode to be used. For details about
the settings available in each mode, refer to Gain Switching Setting for Each Control Mode on page 6-
30.

® Gain Switching Mode = 2: Gain Switching (GSEL)

Instant switching occurs when a gain switching command is issued from the network.

Position command

EL
GS Gain switching instruction

uonoung Bulyoums ures /-9

Gain 1

Gain 1 Gain 2

sbumas bHuuinbay siawweled g-/-9
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6 Applied Functions

® Gain Switching Mode = 3: Switching by Amount of Change in Torque
Command

Set the amount of change in torque command (angular acceleration and deceleration command) in
units of 0.05%/166 ps.

If the amount of change fluctuates and the switching time is not met, switching is cancelled.

To switch when the amount of change reaches 4% in 2 ms (0.33%/166 ps), set the value to
approximately 6.

Speed command

Torque command

T L U
ST RSSO S S —

Amount of Pn123

change in torque
Pn123
- i ----- - Pn122

Pn123
Pn121 Pn121 Pn121 Pn121
Gain 1 Gain 2 |Gain 1| Gain 2 Gain 1 Gain 2 |Gain 1| Gain 2 Gain 1

® Gain Switching Mode =5 or 9: Switching by Speed Command or Actual Motor
Speed

Speed command or
actual motor speed

Pn118, Pn1234+ / \
Pn117, Pn122 / Pn118, Pn123

N L

_ Pn116, Pn121

al

Gain 1 Gain 2 Gain 1
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® Gain Switching Mode (Pn031) = 6: Switching by Amount of Position Error

Gain switching is performed based on the accumulated pulse in the error counter.

Amount of position error

Pn118 Z
o117 Ve Pn118

[ SN

_ Pn116
Gain 1 Gain 2 Gain 1
@
® Gain Switching Mode = 7: Switching by Position Command Input ;
Q
Gain switching is performed when a position command corresponding to 1 command unit or more is =
input. (én
5
Es
a
Position §
command 2
o
=}
R _ Pn116
Gain 1 Gain 2 Gain 1

sbumas bHuuinbay siawweled g-/-9
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6 Applied Functions

® Gain Switching Mode = 8: Switching by Positioning Completion Signal OFF

Switching to the Gain 2 is performed when the accumulated pulse in the error counter exceeds
Positioning Completion Range 1 (Pn431).

Amount of accumulated
pulse in the error counter

s N~
- N
INP1 ON INP1 OFF INP1 ON
% > Pn116
Cancelled when the time conditions are not met. » Nl
Gain 1 Gain 2 Gain 1

® Gain Switching Mode = 10: Switching by Combination of Position Command
Input and Speed

Switching to Gain 2 occurs when the position command is input.

Switching to Gain 1 occurs if no position command is issued for the period of Gain Switching Delay
Time in Speed Control (Pn121) and the speed also becomes the same as or less than the result of
Gain Switching Level (Pn122) minus Gain Switching Hysteresis (Pn123) [r/min].

Position command

Pn123
Actual motor speed
— _-_-.T-_]‘_
Pn116 > <> < Pn121
Gain 1 Gain 2 Gain 1
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I Timing of Gain Switching by Position Gain Switching Time (Pn119)

When using the position control, setting Gain Switching Time helps prevent the rapid increase of the
position loop gain if the values set in Position Loop Gain (Pn100) and Position Loop Gain 2 (Pn105)
differ significantly.

The position loop gain increases as the set time expires.

Position Gain Switching Time

The Position Gain Switching Time (Pn119) can be set to reduce torque fluctuations and vibration
caused by a sudden change in the position loop gain when the gain is switched during position control.

|E| Precautions for Correct Use

When the position loop gain is switched to a smaller value, switching of the gain occurs

immediately regardless of this parameter setting. i
Example: Gain 1 (Pn100) > Gain 2 (Pn105) Q
£

Gain2 o __ ______________. (Eﬁ
(Pn105) =

s

H Q

. { Position Gain <

Gain 1 4 » Switching Time [ms] | 2
(Pn100)  (Pn119) = S

Switching result [ Gain 1>< Gain 2 >§<Gain 1]

sbumas bHuuinbay siawweled g-/-9
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I Gain Switching Setting for Each Control Mode

The available gain switching condition settings vary depending on the control mode to be used. Set
parameters for each control mode.

® Position Control Mode

In the position control mode, the available settings depend on the value set in Switching Mode in
Position Control (Pn115).

(V: Enabled, —: Disabled)

Gain Gain Gain Switchin Position Gain
Pn115 L " Switching Switching ''ng Switching
Switching condition . Hysteresis :
set value Delay Time Level (Pn118) Time
(Pn116) (Pn117) (Pn119)
0 Always Gain 1 - — - _
1 Always Gain 2 - — - -
2 Switching using gain - - - v
switching input (GSEL)
3 Amount of change in torque \/ S S S
command [0.05%)] [0.05%)]
Always Gain 1 - — - _
Command speed S S S \/
[r/min] [r/min]
6 Amount of position error S S S S
[Pulse] [Pulse]
7 Position command input v — - \
8 Positioning completion S - - \/
output (INP1) OFF
9 Actual motor speed v \ S \/
[r/min] [r/min]
10 Combination of position v \ S \/
command input and speed

® Speed Control Mode

In the speed control mode, the available settings depend on the value set in Switching Mode in
Speed Control (Pn120).

(V: Enabled, —: Disabled)

Pn120 s . Gain Swnghmg Gain Switching Level Gain Swnchmg
set value Switching condition Delay Time (Pn122) Hysteresis
(Pn121) (Pn123)

0 Always Gain 1 - - -
Always Gain 2 - — -

2 Switching using gain - - -
switching input (GSEL)

3 Amount of change in torque S S S
command [0.05%)] [0.05%)]

4 Amount of change in speed - - -
command

5 Speed command \ S S

[r/min] [r/min]
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6-8 Torque Limit

6-8-1 Outline of the Function

» The torque limit function limits the output torque of the Servomotor.
 This function is used in the following conditions.
* When push-motion operation, such as pressing, is performed.

» When the torque at startup and during deceleration should be suppressed to protect mechanical
systems, etc.

» Various torque limit options can be set in Torque Limit Selection (Pn521).

Parilrgeter Name Description Reference

Pn521 Torque Limit Selection Select the torque limit based on the various P.7-51
parameters and input signals.

Pn013 No. 1 Torque Limit Set the first motor output torque limit value. P.7-8

Pn522 No. 2 Torque Limit Set the second motor output torque limit value. P.7-51 g

Pn523 Torque Limit Switching Setting 1 | Set the rate of change (fluctuation) when switching P.7-52 §'
from No. 1 Torque Limit to No. 2 Torque Limit. :éb

Pn524 Torque Limit Switching Setting 2 | Set the rate of change (fluctuation) when switching P.7-52 g
from No. 2 Torque Limit to No. 1 Torque Limit. =

Pn525 Forward External Torque Limit Set the forward torque limit based on a network signal. P.7-52

Pn526 Reverse External Torque Limit | Set the reverse torque limit based on a network signal. P.7-52

ITorque Limit in Position/Speed Control 5
o
Pn521 set value Description %
0 Reserved (Do not set.) gh
1 Limit in both forward and reverse directions: Set in Pn013 %
2 Forward: Set in Pn013 %-I
Reverse: Set in Pn522 %’
3 Switching the limit value by the torque limit switching (TLSEL)

When TLSEL is OFF

Limit in both forward and reverse directions: Set in Pn013
When TLSEL is ON

Limit in both forward and reverse directions: Set in Pn522

4 Reserved (Do not set.)

Reserved (Do not set.)

Switching the limit value by the torque limit switching (TLSEL)
When TLSEL is OFF

Forward: Set in Pn013

Reverse: Set in Pn522

When TLSEL is ON

Forward: Set in Pn525

Reverse: Set in Pn526

* When torque feed-forward is selected, the torque limit function is enabled only during speed control
when the set value is 1 to 3.
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I Rate of Change Setting at Switching (Pn521 = 3)

When Torque Limit Selection (Pn521) is set to 3, you can set the rate of change with a fluctuation during
switching. This function is disabled with other settings.

® How to Set the Rate of Change (Slope)

Set the following parameter according to the switching type.
¢ Switching from No. 1 Torque Limit to No. 2 Torque Limit: Pn523
e Switching from No. 2 Torque Limit to No. 1 Torque Limit: Pn524

The sign of the rate of change switches automatically inside the Servo Drive based on the
magnitude relationship between No. 1 Torque Limit and No. 2 Torque Limit.

Torque limit
switching input (TLSEL)

No. 1 Torque Limit
(Pn013)

/

Torque limit switching
setting 1 (Pn523)

No. 2 Torque Limit

/

(Pn522)

Torque limit switching
setting 2 (Pn524)

If the No. 1 Torque Limit (Pn013) or No. 2 Torque Limit (Pn522) value is changed from the front panel
or CX-Drive, the rate of change setting is ignored and the new torque limit value is applied

immediately.

I Torgue Limit Settings by Servomotors

» The torque limit setting range is between 0% and 300% (default setting: 300%). This is not the case
for the following Servo Drive and Servomotor combinations.

Servo Drive Applicable Servomotor MaX|mum[0t/oo]rque it
R88D-KP15H R88M-KE900100 225
R88D-KP30H R88M-KE2K0100O 250
R88D-KP50H R88M-KE3K0100O 250

R88M-KE4K5100 263
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6 Applied Functions

6-9 Sequence I/O Signals

6-9-1 Outline of the Function

* You can set sequences in various operating conditions.

» For the connection of 1/O signals and processing of external signals, refer to 3-1-4 Control /O
Connector Specifications (CN1) on page 3-9.

6-9-2 Input Signals

You can allocate any functions to the input pins of the control I/O connector (CN1). In addition, you can
change the logic. However, some signals have limitations in the allocation. Refer to Input Signal
Allocation Method on page 6-34 for detalils.

If you replace a G-series Servo Drive, use the G5-series Servo Drive with the default settings. g
[¢]
<
g

IDefauIt Input Signal Settings 8

The allocations of the default input signals are as follows. Refer to Input Signal Allocation Method on 8_

page 6-34 when you change the allocation to use. %
®

Default setting state
Parameter ;?gpnu; Default setting Position control Speed control

Signal logic Signal logic
Pn400 SI1 00828282 hex (8553090) NOT NC NOT NC
Pn401 SI2 00818181 hex (8487297) POT NC POT NC ?2_@\
Pn402 SI3 0091910A hex (9539850) | DFSEL1 NO VZERO NC o
Pn403 Sl4 00060606 hex (394758) GSEL NO GSEL NO §
Pn404 SI5 0000100C hex (4108) GESEL1 NO VSEL3 NO E’:
Pn405 SI6 00030303 hex (1979379) RUN NO RUN NO i
Pn406 SI7 00000f07 hex (3847) ECRST NO VSEL2 NO é
Pn407 SI8 00040404 hex (263172) RESET NO RESET NO S
Pn408 SI9 00050505 hex (328965) TVSEL NO TVSEL NO
Pn409 SI10 00000E88 hex (3720) IPG NC VSEL1 NO

NO and NC in the Logic column above refer to the following states.

NO: Disabled (OFF) when signal input is open with COM-
Enabled (ON) when signal input is shorted with COM-

NC: Disabled (OFF) when signal input is shorted with COM-
Enabled (ON) when signal input is open with COM-
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I Parameters That can be Allocated

Use the following parameters when changing the input signal allocations.

For the setting method, refer to Input Signal Allocation Method on page 6-34.

Parilrgeter Name Description Reference

Pn400 Input Signal Selection 1 Set the SI1 input function allocation. This P.7-32

parameter must be set in hexadecimal notation.

(The display on the front panel is indicated as a

decimal.)
Pn401 Input Signal Selection 2 Set the SI2 input function allocation. P.7-32
Pn402 Input Signal Selection 3 Set the SI3 input function allocation. P.7-32
Pn403 Input Signal Selection 4 Set the Sl4 input function allocation. P.7-32
Pn404 Input Signal Selection 5 Set the SI5 input function allocation. P.7-32
Pn405 Input Signal Selection 6 Set the SI6 input function allocation. P.7-32
Pn406 Input Signal Selection 7 Set the SI7 input function allocation. P.7-32
Pn407 Input Signal Selection 8 Set the SI8 input function allocation. P.7-32
Pn408 Input Signal Selection 9 Set the SI9 input function allocation. P.7-32
Pn409 Input Signal Selection 10 | Set the SI10 input function allocation. P.7-32

I Input Signal Allocation Method

Input the setting in each control mode to any of the parameters from Pn400 to Pn409 to allocate the
signal.

These parameters must be set in hexadecimal notation.
Set the set value of the function for each control mode in “**” below.

Refer to the function number table provided below for the set value of each function. The logic setting is
included in the function number.

0000***xh

Position control
Speed control

For parameters reserved for the system, do not change the values.

Example:
Position control: Electronic Gear Switching input 1 with NO (normally open) contacts (0C hex)
Speed control: Internally Set Speed Selection 1 with NC (normally close) contacts (8E hex)

00008EQCh

Position control
Speed control

The set value on the front panel is indicated as a decimal, which is 36,364 in this case.
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® Function Number Table

The set values to be used for allocations are as follows:

Signal Symbol et value
NO NC

Disabled - 00 hex Setting not available

Forward Drive Prohibition Input POT 01 hex 81 hex

Reverse Drive Prohibition Input NOT 02 hex 82 hex

Operation Command’? RUN 03 hex 83 hex

Alarm Reset Input RESET 04 hex Setting not available

Control Mode Switching Input TVSEL 05 hex 85 hex

Gain Switching GSEL 06 hex 86 hex

Error Counter Reset Input2 ECRST 07 hex Setting not available

Pulse Prohibition Input™ IPG 08 hex 88 hex

Torque Limit Switching TLSEL 09 hex 89 hex g
Damping Filter Switching 1 DFSEL1 OA hex 8A hex _(é)
Damping Filter Switching 2 DFSEL2 0B hex 8B hex §
Electronic Gear Switching Input 1 GESEL1 0C hex 8C hex i
Electronic Gear Switching Input 2 GESEL2 0D hex 8D hex 8_
No. 1 Internally Set Speed VSEL1 OE hex 8E hex %
No. 2 Internally Set Speed VSEL2 OF hex 8F hex @
No. 3 Internally Set Speed VSEL3 10 hex 90 hex

Zero Speed Designation Input VZERO 11 hex 91 hex

Speed Command Sign Input VSIGN 12 hex 92 hex

Emergency Stop Input STOP 14 hex 94 hex

Inertia Ratio Switching Input J-SEL 15 hex 95 hex

*1 The Operation Command (RUN) must be allocated. Servo cannot be turned ON if it is not allocated.
*2 Allocate this signal to Input Signal Selection 7 (Pn406). If it is allocated to any other signal, an alarm will occur.

*3 Allocate this signal to Input Signal Selection 10 (Pn409). If it is allocated to any other signal, an alarm will
occur.

sleubis indu| g-6-9

m Precautions for Correct Use

» Do not use any values other than the settings listed.

« If you allocate the same function to more than one input signal, Interface Input Duplicate
Allocation Error 1 (Alarm No. 33.0) or Interface Input Duplicate Allocation Error 2 (Alarm No.
33.1) will occur.

» Error Counter Reset Input (ECRST) can be allocated only to Input Signal Selection 7 (Pn406).
If it is allocated to other signals, Counter Reset Allocation Error (Alarm No. 33.6) will occur.

» Pulse Prohibition Input (IPG) can be allocated only to Input Signal Selection 10 (Pn409). If itis
allocated to signals, Command Pulse Prohibition Input Allocation Error (Alarm No. 33.7) will
occur.

» To use Control Mode Switching Input (TVSEL), it must be set for all control modes. Otherwise,
Interface Input Function Number Error 1 (Alarm No. 33.2) or Interface Input Function Number
Error 2 (Alarm No. 33.3) will occur.

« If Zero Speed Designation Selection (Pn315) is set to 2 or 3, the Zero Speed Designation
Input (VZERO) for the position control must be allocated to the same pin as that to which the
Zero Speed Designation Input (VZERO) for the speed control is allocated. The logic must also
be allocated in the same method.
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« The functions that are used by more than one control mode (such as Operation Command and
Alarm Reset Input) must be allocated to the same pin with the same logic. If they are not set
correctly, Interface Input Duplicate Allocation Error 1 (Alarm No. 33.0) or Interface Input
Duplicate Allocation Error 2 (Alarm No. 33.1) will occur.

e The Operation Command (RUN) must be allocated. Servo cannot be turned ON if it is not
allocated.

6-9-3 Output Signals

You can allocate any functions to the output pins of the control I/O connector (CN1).

If you replace a G-series Servo Drive, use the G5-series Servo Drive with the default settings.

I Default Output Signal Settings

The allocations of the default output signals are as follows. Refer to Output Signal Allocation Method on
page 6-37 when you change the allocation to use.

Default setting state
Parameter Qutput signal Default setting Position control Speed control
Signal Signal
Pn410 SO1 00030303 hex (197379) BKIR BKIR
Pn411 S02 00020202 hex (131586) READY READY
Pn412 SO3 *1 ALM ALM
Pn413 S04 00050504 hex (328964) INP TGON

*1 Alarm output signal allocation cannot be changed.

I Parameters That can be Allocated

Use the following parameters when changing the output signal allocations.

For the setting method, refer to Output Signal Allocation Method on page 6-37.

ParErEeter Name Description Reference
Pn410 Output Signal Set the SO1 output function allocation. This P.7-32
Selection 1 parameter must be set in hexadecimal notation. For

the setting method, refer to the Function Number
Table of output signals.
Pn411 Output Signal Set the SO2 output function allocation. P.7-33
Selection 2
Pn412 Output Signal Set the SO3 output function allocation. This P.7-33
Selection 3 parameter is fixed to the alarm output signal.
Pn413 Output Signal Set the SO4 output function allocation. P.7-33
Selection 4
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I Output Signal Allocation Method

Input the setting in each control mode to any of the parameters from Pn410 to Pn413 to allocate the signal.

The parameters must be set in hexadecimal notation, in the same method as for the input signal
allocations.

Set the set value of the function for each control mode in “**” below.
Refer to the function number table provided below for the set value of each function. The logic setting is
included in the function number.

0000==*xxh

Position control
Speed control

For parameters reserved for the system, do not change the values.

Example:
Position control: Speed Conformity Output Signal (08 hex)
Speed control: Motor Rotation Speed Detection Output (05 hex)

00000508h

Position control
Speed control

The set value on the front panel is indicated as a decimal, which is 1,288 in this case.

sjeubis Q/] @duanbas 6-9

® Function Number Table

The set values to be used for allocations are as follows:

&

Signal Symbol Set value g

Disabled - 00 hex é*

Servo Ready Completed Output READY 02 hex )

Brake Interlock Output BKIR 03 hex ?_:

Positioning Completion Output INP 04 hex ’
Motor Rotation Speed Detection Output TGON 05 hex
Torque Limiting Signal TLC 06 hex
Zero Speed Detection Signal ZSP 07 hex
Speed Conformity Output Signal VCMP 08 hex
Warning Output 1 WARN1 09 hex
Warning Output 2 WARN2 OA hex
Position Command Status Output P-CMD OB hex
Positioning Completion Output 2 INP2 0C hex
Alarm Attribute Output ALM-ATB OE hex
Speed Command Status Output V-CMD OF hex

|1’| Precautions for Correct Use

» Do not use any values other than the settings listed.
 You can allocate the same function to more than one output signal.

» For output signals, the logic cannot be changed. The function is disabled (OFF) when signal
input is open with COM- and enabled (ON) when signal input is shorted with COM-.
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6 Applied Functions

6-10 Forward and Reverse Drive
Prohibition Functions

6-10-1 Outline of the Function

« If the Forward Drive Prohibition Input (POT) or Reverse Drive Prohibition Input (NOT) is turned OFF,
the motor will stop rotating.

* You can thus prevent the Servomotor from rotating outside of the operating range of the device by
using limit inputs from the device connected to the Servo Drive.

6-10-2 Parameters Requiring Settings

Parzu:)\eter Name Description Reference
Pn400 to Input Signal Selection 1 to 10 | Set the input signal allocations and logic. P.7-32
Pn409 These parameters are allocated by default as

follows.
Pn400 (CN1 pin 8): NOT (Logic contact NC)
Pn401 (CN1 pin 9): POT (Logic contact NC)
Pn504 Drive Prohibition Input Set the operation to be performed when the P.7-43
Selection Forward and Reverse Drive Prohibition Input
signal turns ON.
Pn505 Stop Selection for Drive Set the deceleration and stop methods used when P.7-43
Prohibition Input the Forward and Reverse Drive Prohibition Input
signal turns ON.

I Input Signal Selection Function (Default Settings: Pn400, Pn401)

These parameters are allocated by default as follows.

Default setting
Parameter No. Name —
Set value Position control Speed control
Pn400 Input Signal Selection 1 00828282 NOT (NC) NOT (NC)
Pn401 Input Signal Selection 2 00818181 POT (NC) POT (NC)

+ Refer to 6-9 Sequence I/O Signals on page 6-33 for details about Input Signal Selection 1 to 10.
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6 Applied Functions

I Drive Prohibition Input Selection (Pn504)

Install limit switches at both ends of the axis to prohibit the Servomotor from driving in the direction
specified by the switch. This can be used to prevent the workpiece from driving too far and thus prevent
damage to the machine. Set the operation to be performed upon forward and reverse drive prohibition
input.

Drive
Prohibition
Input Description
Selection
(Pn504)

0 Forward and Reverse Drive Prohibition Input function enabled

The function operates as follows when a signal is input:

When Forward Drive Prohibition Input is shorted: Normal state in which the forward limit switch
does not operate

When Forward Drive Prohibition Input is open: Forward rotation prohibited and reverse rotation
permitted

When Reverse Drive Prohibition Input is shorted: Normal state in which the reverse limit switch
does not operate

When Reverse Drive Prohibition Input is open: Reverse rotation prohibited and forward rotation
permitted

The Servomotor decelerates and stops according to the sequence set in Stop Selection for
Drive Prohibition Input (Pn505). For details, refer to explanation for Stop Selection for Drive
Prohibition Input (Pn505).

If both the Forward and the Reverse Prohibition Input signals are open, Drive Prohibition Input
Error (Alarm No. 38.0) will occur because it is taken that Servo Drive is in error condition.

Su0I12UNH UONIQIYOId BAIIQ 8SIBASY pue pJemiod OT-9

1 Forward and Reverse Drive Prohibition Input function disabled

2 Forward and Reverse Drive Prohibition Input function enabled

If either the Forward or Reverse Prohibition Input signal is open, Drive Prohibition Input Error
(Alarm No. 38.0) will occur.

|1’| Precautions for Correct Use

Both signals are disabled (in a state in which drive prohibition does not operate) in the default
settings. If prohibiting the drive input is required, set the Drive Prohibit Input Selection (Pn504) to
either 0 or 2. The setting on the Input Signal Selection 1 to 10 (Pn400 to Pn409) can change the
logic and allocation for the respective Input terminals (CN1 pins 1 to 8, 9, 26 to 33).

sbumas Buuinbay siawered z-0T-9
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6 Applied Functions

I Stop Selection for Drive Prohibition Input (Pn505)

Set the deceleration and stop methods used when the Forward/Reverse Drive Prohibition Input signal

turns ON.
Stop
Selection for
Drive Deceleration method After stopping Error counter
Prohibition
Input (Pn505)
0 Dynamic brake Torque command = 0 for drive Held
prohibition direction
1 Free-run Torque command = 0 for drive Held
(Torque command = O for drive prohibition direction
prohibition direction)
2 Immediate stop Servo lock Cleared before and
after deceleration

Stop Selection for
Drive Prohibition
Input (Pn505)

| POT (NOT) is OFF.

Deceleration method

Decelerate with dynamic brake

| Decelerate in the free-run status

Stop status

> Servo unlocked

Decelerate with Immediate
Stop Torque (Pn511) Servo locked

While the Forward Drive Prohibition 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 Prohibition
Input (NOT) is OFF, the Servomotor cannot be driven in the reverse direction, but it can be driven in the

forward direction.

If you set the Servomotor to decelerate at the immediate stop torque and stop with servo locked (set
value: 2), the torque limit during deceleration will be limited by the value set in Immediate Stop Torque

(Pn511).

El Precautions for Correct Use

« Aload on the vertical axis and so forth may fall due to its own weight when the Drive
Prohibition Input is ON. To prevent this, set the Servomotor to decelerate at the immediate
stop torque and stop with servo locked (set value: 2) in the Stop Selection for Drive Prohibition
Input (Pn505), or limit the operation using the host controller instead of this function.

< Because an immediate stop causes the motor to decelerate quickly, in the position control
mode, the position error may become large momentarily, resulting in a Error Counter Overflow
(Alarm No. 24.0) or Overrun Limit Error (Alarm No. 34.0). To prevent this, set Error Counter
Overflow Level (Pn014) and Overrun Limit Setting (Pn514) to appropriate values.
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6 Applied Functions

6-11 Disturbance Observer Function

6-11-1 Outline of the Function

The disturbance observer function enables you to lower the effect of the disturbance torque and reduce
vibration by using the estimated disturbance torque value.

You can use the disturbance observer for position control or speed control in the following situations.
» The servo is ON.

» The Servomotor can rotate normally without any failures.

» The realtime autotuning function is disabled.

» The instantaneous speed observer function is disabled.

Disturbance torque

Torque command +
Motor+load

uonoun4 IaAI8sqQ aaueqinisig TT1-9

Add to the direction  / i .

t:atdnegages Bt N’ Torque command Motor Speed

the disturbance ~=7
| - - |
' —— Load model |
i Gain i
| Setting with ] Setting with Pn624 i
1 1
! Pn623 i
1 1
i A i
| L7 Disturbance observer |
I ]

7
Disturbance torque estimation value
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|E| Precautions for Correct Use

If there is a resonance point below the cut-off frequency estimated by the disturbance observer,
or if the disturbance torque contains a large amount of high-frequency content, the disturbance
observer may not produce the expected results.
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6-11-2 Parameters Requiring Settings

Par:lr(r)\eter Name Description Reference
Pn610 Function Expansion Setting Set the bits related to the disturbance observer. P.7-56
Pn623 Disturbance Torque Set the compensation gain for the disturbance torque. P.7-58

Compensation Gain
Pn624 Disturbance Observer Filter Set the filter time constant for disturbance torque P.7-58
Setting compensation.

6-11-3 Operating Procedure

1 Set Function Expansion Setting (Pn610).
Set whether to enable or disable the disturbance observer in bit 1.
0: Disabled
1: Enabled
Set the operating conditions for enabling the function in bit 2.
0: Enabled at all time

1: Enabled only when Gain 1 is selected

2 Set Disturbance Observer Filter Setting (Pn624).

Set a small value in Disturbance Torque Compensation Gain (Pn623). Change the value in
Disturbance Observer Filter Setting (Pn624) from a large value to a smaller one to determine a
setting that provides a balance between the effect of suppressing the influence of disturbance
and the operating noise level.

3 Set Disturbance Torque Compensation Gain (Pn623).

Change the value of Disturbance Torque Compensation Gain (Pn623) from a small value to a
larger value to determine a setting that provides a balance between the effect of suppressing
the influence of disturbance and the operating noise level.
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6-12 Gain 3 Switching Function

6-12-1 Outline of the Function

You can newly set Gain 3 right before stopping to the gain switching function in Gain Switching
Input Operating Mode Selection (Pn114).
You can use the Gain 3 switching function for position control in the following situations.

* The servo is ON.
» The Servomotor can rotate normally without any failures.

6-12-2 Parameters Requiring Settings

Parameter No. Name Description Reference
Pn605 Gain 3 Effective Time Set the time during which Gain 3 is enabled. P.7-55
Pn606 Gain 3 Ratio Setting Set Gain 3 as a multiple of Gain 1. P.7-55

uonouny BUIYINMS € RS ZT-9

6-12-3 Operation

I Operation Timings of Gains 1, 2 and 3

Example: Switching Mode in Position Control = 7, Switching Condition = Position Command Input

Position command speed [r/min]

Pn605 x 0.1ms

Gain 2 Gain 3

Pn105 to Pn109

uonouNS Ay} JO AUINNO T-ZT-9

Gain 1 |

|

1

1

[

|
'@ »
L] »

|

Pn100 to Pn104 !

A
A4

P S

Gain 3 region

Position loop gain = Pn100 x Pn606/100

Speed loop gain = Pn101 x Pn606/100

The Gain 1 values are used for the speed loop integral time constant, speed feedback
filter time constant, and force command filter time constant.

|1’| Precautions for Correct Use

» If Gain 3 is not used, set both Gain 3 Effective Time (Pn605) and the Gain 3 Ratio Setting
(Pn606) to 0.

 In the Gain 3 region, only the position loop gain and the speed loop gain are treated as Gain 3
and the Gain 1 setting is applied to other gains.

« If the Gain 2 switching condition is established in the Gain 3 region, operation switches to Gain 2.
 If Gain 2 switches to Gain 3, the Position Gain Switching Time (Pn119) is enabled.

» There is a Gain 3 region even when Gain 2 is switched to Gain 1 due to a parameter change
and so forth.
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6-13 Friction Torque Compensation
Function

6-13-1 Outline of the Function

The friction torque compensation function reduces the influence of friction. You can set unbalanced
load compensation that offsets the constantly applied unbalance torque and dynamic friction
compensation that changes the offset direction in accordance with the operating direction.

You can use the friction torque compensation function in the following situations.
* The servo is ON.
» The Servomotor can rotate normally without any failures.

6-13-2 Parameters Requiring Settings

Parilfseter Name Description Reference
Pn607 Torque Command Value Set the unbalanced load compensation value that is P.7-55
Offset always added to the torque command.
Pn608 Forward Direction Torque | Set the dynamic friction compensation value that is P.7-55
Offset added to the torque command when a forward direction
position command is input in the position control mode.
Pn609 Reverse Direction Torque | Set the dynamic friction compensation value that is P.7-55
Offset added to the torque command when a reverse direction
position command is input in the position control mode.
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6-13-3 Operation Example

Torque Command Value Offset (Pn607) reduces the variations of positioning operations due to the
movement directions when a certain amount of unbalanced load torque is always applied to the motor
at the vertical axis by setting the torque command value.

By setting the friction torque for each rotation direction in Forward Direction Torque Offset (Pn608) and
Reverse Direction Torque Offset (Pn609), you can reduce the deterioration of and inconsistencies in the
positioning stabilization time due to dynamic friction for loads that require a large amount of dynamic
friction torque due to a radial load, such as the belt-driven shaft.

[«2)

A Command speed Forward direction ; &
Pn608 ; I

(Forward Direction Torque Offset) g«

Pn607 Pn609 i

(Torque Command (Reverse Direction | )

_ Value Offset) | / \ | Torque Qf,f,s?,t2,,,,:____ féb
R g

i ; , Time > é

: . - g

i | 1 »

' ' ' )

i i i <}

| ! ! S

: ' ' 2

Reverse ! <

! direction ! : 2

Motor i : ' Motor S

de-energized Motor power supply de-energized

|E| Precautions for Correct Use

You can use unbalanced load compensation and dynamic friction compensation together or
separately. Take note that the following use limit is applied upon control mode switching or servo
ON.

* When servo is OFF in speed control
Unbalanced load compensation is enabled based on Pn607. Dynamic friction compensation
will be 0 regardless of the parameter setting.

» When servo is ON in position control
The unbalanced load compensation and dynamic friction compensation values are held until
the first position command is input. Once the position command is input, the unbalanced load
compensation value is updated based on Pn607. Also, based on the command direction, the
dynamic friction compensation value is updated according to the parameter Pn608 or Pn609.

a|dwex3 uonelado £-£T-9
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6-14 Inertia Ratio Switching Function

6-14-1 Outline of the Function

You can switch between the inertia ratio 1 and 2 using Inertia Ratio Switching Input (JSEL). This
function is effective if it is used when the load inertia changes in 2 levels.

You can use the inertia ratio switching function in the following situations.

e The servo is ON.

« The Servomotor can rotate normally without any failures.

« The realtime autotuning function is disabled.

« The adaptive filter function is disabled.

e The instantaneous speed observer function is disabled.

» The disturbance observer function is disabled.

6-14-2 Parameters Requiring Settings

Parameter No. Name Description Reference
Pn610 Function Expansion Setting | Set the bits related to the inertia ratio switching function. P.7-56
Pn004 Inertia Ratio 1 Set the first inertia ratio. P.7-4
Pn613 Inertia Ratio 2 Set the second inertia ratio. P.7-56

6-14-3 Operating Procedure

1 Set Function Expansion Setting (Pn610).
Set whether to enable or disable inertia ratio switching function in bit 3.

0: Disabled
1: Enabled

Set Inertia Ratio 1 (Pn004).

Set Inertia Ratio 2 (Pn613).

P OWON

Set the Inertia Ratio Switching Input (JSEL) signal.

Function Expansion Inertia Ratio Switching Applicable inertia ratio
Setting (Pn610) Input (JSEL) PP
bit 3 = 0: Inertia ratio OFF Inertia Ratio 1 (Pn004)
switching function disabled ON
bit 3 = 1: Inertia ratio OFF
switching function enabled ON Inertia Ratio 2 (Pn613)

|E| Precautions for Correct Use

» Be sure to switch the inertia ratio with the Servomotor stopped.

 Vibration may occur even when the Servomotor is stopped if the values set in Inertia Ratio 1
and Inertia Ratio 2 differ significantly. Before using the Servomotor, check to be sure that the
vibration causes no problem.
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6-15 Feed-forward Function

6-15-1 Outline of the Function

The feed-forward function comes in 2 types: speed feed-forward and torque feed-forward.

Speed feed-forward can minimize the position error and improve the responsiveness in the position
control mode by calculating the speed control command required for operation from the internal position
command and then adding it to the speed command calculated by comparison with the position
feedback value.

By contrast, torque feed-forward improves the responsiveness in the speed control mode by calculating
the torque command required for operation from the speed control command and then adding it to the
torque command calculated by comparison with the speed feedback value.

6-15-2 Parameters Requiring Settings

uo11oUNS pIemiol-pasH GT-9

Parirgeter Name Description Reference
Pn110 Speed Feed-forward Amount | The speed control command value calculated from the P.7-13
internal position command is multiplied by the ratio set in
this parameter and added to the speed command value
from the position control process.
Pn111 Speed Feed-forward Set the time constant for the first-order lag filter that is P.7-13
Command Filter applied to speed feed-forward input.
Pn112 Torque Feed-forward Amount | The torque command value calculated from the speed P.7-13
control command is multiplied by the ratio set in this @
parameter and added to the torque command value from 5
the speed control process. ;
Pn113 Torque Feed-forward Set the time constant for the first-order lag filter that is P.7-13 %
Command Filter applied to torque feed-forward input. g
Pn610 Function Expansion Setting Set the bits related to the inertia ratio switching function. P.7-56 =
(]
-
c
g
2
S
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6-15-3 Operating Procedure

I Speed Feed-forward Operating Method

1 Set Speed Feed-forward Command Filter (Pn111).
Set this to approximately 50 (0.5 ms).

2

Adjust Speed Feed-forward Amount (Pn110).

Gradually increase the value set in Speed Feed-forward Amount (Pn110) and finely adjust it to
avoid overshooting during acceleration/deceleration.

If Speed Feed-forward Amount is set to 100%, the position error is calculated as 0. However,
large overshooting will occur during acceleration/deceleration.

The position error when the Servomotor is operating at a constant speed will decrease based on
the following formula according to the speed feed-forward gain value.

Position error [command units] = Command speed [command units/s]/Position Loop Gain [1/s] x

(100 — Speed Feed-forward Amount [%])/100

A

Position error
Speed FF gain

Motor speed @O [%]

50 [%] N

The position error in the constant speed range becomes smaller as the speed feed-forward gain

increases.

|1’| Precautions for Correct Use

If the update cycle of the position command input is longer than the Servo Drive control cycle, or
if the pulse frequency is not uniform, operating noise may increase while the speed feed-forward
is enabled. Apply the position command filter (first-order lag or FIR smoothing) or increase the
speed feed-forward filter value.
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I Torque Feed-forward Operating Method

1 Set Inertia Ratio 1 (Pn004).
Set the inertia ratio as correctly as possible.
« If the inertia ratio is calculated for the selected motor, input the calculated value.
« If the inertia ratio is not known, perform autotuning and set the inertia ratio.

2 Set Torque Feed-forward Command Filter (Pn113).
Set this to approximately 50 (0.5 ms).

3 Adjust Torque Feed-forward Amount (Pn112).

Gradually increase the value of Torque Feed-forward Gain (Pn112).

Since the position error during acceleration/deceleration at a constant speed can be brought
close to 0, it can be controlled to almost 0 throughout the entire operation range during a
trapezoidal speed pattern under ideal conditions where no disturbance torque is working.

In reality, disturbance torque is always applied and, therefore, the position error cannot be
completely 0.

A Motor speed

Position
error

Speed Feed-forward Amount = 100 [%] (fixed)

uo11oUNS pIemiol-pasH GT-9

Command A,
speed / Torque
“ Feed-forward Amount "\
<« 0[%] RN

& 50 [%]

X100 [%]

Torque feed-forward can reduce the position error in the range of constant acceleration/
deceleration.

ainpadold Bunelado €-GT-9

|1’| Precautions for Correct Use

If you increase the torque feed-forward filter time constant, operating noise will be reduced.
However, the position error at the acceleration change point will become larger.
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6-16 Instantaneous Speed Observer

Functions

Function

6-16-1 Outline of the Function

The instantaneous speed observer function uses a load inertia to estimate the motor speed. This
improves the speed detection accuracy and can provide both high responsiveness and minimum
vibration when stopping. This function is available in the position control mode.

You can use the instantaneous speed observer function in the following situations.

* Th

e servo is ON.

» The Servomotor can rotate normally without any failures.
« The realtime autotuning function is disabled.

/
Speed Torque Motor :
command command current
Speed control  ————————(@)—> Current »
control X
I
Speed \
estimation Instantaneous ~ [¢—
value speed observer  |[¢— ,/
"""""""""" (Total inertia) .7
Load model i Bt -
Motor
To position control position
< O Encoder
Servo amplifier
6-16-2 Parameters Requiring Settings
Par’ziln;eter Name Description Reference
Pn610 Function Expansion | Set whether to enable or disable the instantaneous speed P.7-56
Setting observer function.
Pn004 Inertia Ratio 1 Set the first inertia ratio. P7-4
Pn100 Position Loop Gain Set the position loop gain. P.7-10
Pn101 Speed Loop Gain Set the speed loop gain. P7-11
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6-16-3 Operating Procedure

1 Set Inertia Ratio 1 (Pn004).

Set the inertia ratio as correctly as possible.

 If Inertia Ratio 1 (Pn004) is obtained in realtime auto gain tuning, use the set value as is.
« If the inertia ratio is calculated for the selected motor, input the calculated value.

« If the inertia ratio is not known, perform autotuning and set the inertia ratio.

2 Adjust the position loop gain and the speed loop gain.

Adjust Position Loop Gain (Pn100), Speed Loop Gain (Pn101), Speed Loop Integral Time
Constant (Pn102), and Torque Command Filter Time Constant (Pn104).

If no problem occurs in realtime autotuning, you can continue to use the settings.

3 Set Function Expansion Setting (Pn610).
Set whether to enable or disable the instantaneous speed observer function in bit 0.
0: Disabled
1: Enabled

If you set this to 1 (enabled), the speed detection method switches to the instantaneous speed

observer.

« If the machine operating noise or vibration increases, or fluctuations in the torque monitor
waveform increase significantly enough to cause a problem, return the setting to 0 and make
sure that the inertia ratio or the adjustment parameters are correct.

« |If the machine operating noise or vibration decreases, or fluctuations in the torque monitor
waveform decrease, make small adjustments to Inertia Ratio 1 (Pn004) to find the setting that
makes the smallest fluctuations, while monitoring the position error waveform and the actual
speed waveform.

« If Position Loop Gain (Pn100), Speed Loop Gain (Pn101), or Speed Loop Integral Time
Constant (Pn102) is changed, the optimal value for Inertia Ratio 1 (Pn004) may change, so
make small adjustments to the value in Inertia Ratio 1 (Pn004) again to set a value that
makes the smallest fluctuations.

uonoun4 18AI18sqQ peads snoaueluelsu| 91-9

El Precautions for Correct Use
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Damping control may not function properly or have no effect under the following conditions.
» The margin of error with the actual device is large for the inertia load.
« Equipment has more than one resonance frequency.
« There is a large resonance point at a frequency of 300 Hz or lower.
» There is a non-linear element (play), such as a large backlash.
» The load inertia changes.
» A large disturbance torque with high-frequency content is applied.
» The positioning setting range is small.
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7 Parameter Details

7-1 Basic Parameters

|
Pn000 Rotation Direction Switching All
Setting Oto1l Unit - Default 1 Cycle the Required
range setting power supply
Explanation of Set Values
Set value Description
0 Forward direction command sets the motor rotation direction to CW.
1 Forward direction command sets the motor rotation direction to CCW.

« Regarding the rotation direction of the Servomotor, a clockwise rotation is defined as CW and a
counterclockwise rotation is defined as CCW, when viewed from the load-side shatft.
The following table shows the motor rotation direction for the command.

Pn000 Pn006 Pn301 Command Servomotor rotation direction

0 0 - CCW pulse CCW: Forward
0 - CW pulse CW: Reverse
1 - CCW pulse CW: Reverse
1 - CW pulse CCW: Forward
- 0 Positive (+) internal speed CCW: Forward
- 0 Negative (-) internal speed CW: Reverse
- 1 Positive (+) internal speed CW: Reverse
- 1 Negative (-) internal speed CCW: Forward

1 0 - CCW pulse CW: Reverse
0 - CW pulse CCW: Forward
1 - CCW pulse CCW: Forward
1 - CW pulse CW: Reverse
- 0 Positive (+) internal speed CW: Reverse
- 0 Negative (-) internal speed CCW: Forward
- 1 Positive (+) internal speed CCW: Forward
- 1 Negative (-) internal speed CW: Reverse
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Pn001 Control Mode Selection All
Setting Oto6 Unit - Default 0 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description

0 Position control (Pulse-train command)

Speed control (Internally set speed control)

Reserved (Do not set.)

Mode 1: Position control, Mode 2: Speed control (Internally set speed control)

Reserved (Do not set.)

Reserved (Do not set.)

Ol h~|W[IN]|PF

Reserved (Do not set.)

» Set the control mode to be used.

» Selecting the combined mode (set value: 3) enables the selection of Mode 1 or Mode 2 based on the
Control Mode Switching Input (TVSEL).

« If Control Mode Switching Input is open: Mode 1 is selected.
« If Control Mode Switching Input is shorted: Mode 2 is selected.
» Do not input commands during 10 ms before and after mode switching operation.

Control Mode

Switching Input  Open | Closed | Open

slalaweled alseg T1-/L

Mode 1 —>|<— Mode 2 —>|<— Mode 1

10 ms or more 10 ms or more 7
Pn002 Realtime Autotuning Mode Selection All
Setting 0Oto6 Unit - Default 1 Cycle the -
range setting power supply

Explanation of Set Values

Set value Description
0 Disabled
1 Focus on stability
2 Focus on positioning
3 Used when unbalanced load is present, i.e., with a vertical axis, etc.
4 Used when a vertical axis or other unbalanced load is present and when friction is large.
5 Used only for estimating load characteristics.
6 Used for customizing the realtime autotuning mode.

 Set the realtime autotuning operation mode.
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Pn003 Realtime Autotuning Machine Rigidity Setting All
Setting Oto31 Unit - Default 131 Cycle the -
range setting power supply

*1 The default setting is 11 for a Servo Drive with 200 V and 1 kW or more.
« Set the machine rigidity in 32 levels when realtime autotuning is enabled.

Low «— Machine rigidity — High
Low <« Servogain — High

0-1
Low«< Responsiveness — High

| Pn003 |

Increasing or decreasing the set value too much at a time may cause the gain to change rapidly,
which applies an impact on the machine. Always start with a small value, and gradually increase it
while monitoring machine operation.

Pn004 Inertia Ratio 1 All
Setting 0 to 10,000 Unit % Default 250 Cycle the -
range setting power supply

« Set the load inertia as a percentage of the motor rotor inertia.

¢ Pn004 = (Load inertia/Rotor inertia) x 100%

* When realtime autotuning is enabled, the inertia ratio is continuously estimated and saved to the
EEPROM every 30 minutes.

* When the inertia ratio is set correctly, the setting unit for Speed Loop Gain (Pn101) and Speed Loop
Gain 2 (Pn106) is Hz.

« If Inertia Ratio 1 (Pn004) is set larger than the actual value, the setting unit for speed loop gain is
larger. If Inertia Ratio 1 (Pn004) is set smaller than the actual value, the setting unit for speed loop
gain is smaller.

Pn005 Command Pulse Input Selection
Setting Oto1l Unit - Default 0 Cycle the Required
range setting power supply
Explanation of Set Values
Set value Description
0 Photocoupler input (+PULS: CN1 pin 3, —PULS: CN1 pin 4, +SIGN: CN1 pin 5, —=SIGN: CN1 pin 6)
1 Input for line driver only (+CWLD: CN1 pin 44, —.CWLD: CN1 pin 45, +CCWLD: CNL1 pin 46,
—CCWLD: CN1 pin 47)

» Select whether to use photocoupler input or input for line driver only for command pulse input.
Pn006 | Command Pulse Rotation Direction Switching Selection
Setting Otol Unit - Default 0 Cycle the Required
range setting power supply

Explanation of Set Values
Set value Description
0 The Servomotor rotates according to the command pulse direction.
1 The Servomotor rotates opposite to the command pulse direction.

« Set the direction in which the Servomotor rotates in response to command pulse input.
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Pn007 Command Pulse Mode Selection

Position

Setting 0to3
range

Unit

Default 1
setting

Cycle the

power supply

Required

» Set the count method for the command pulse input.

Command Pulse Command
. . : Command
Rotation Direction Pulse Mode
e : . pulse Motor forward command | Motor reverse command
Switching Selection Selection mode
(Pn006) (Pn007)
0 Oor2 90° phase
dlﬁergnce Phase. 5l <t_1~ T l
(A/B)signal | A — 3 :
. -« hod |
Input ot
Phase‘
=i 1
Line driver: t1 > 2 pus
Open collector: t1 > 5 ps
1 Reverse 1
pulse/ t3 ! t2 'j
Forward L 112 ' |
pulse ‘ ‘ ' : : :
i 12| '
| 12 1
Line driver: t2 > 1 ps
Open collector: t2 > 2.5 ps
3 Feed pulse/ o . ‘
Forward or AR I t5
reverse § wf— | D“
signal — ‘ ; I
R TN S N
Line driver: t2 > 1 us
Open collector: t2 > 2.5 us
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7 Parameter Details

Command Pulse Command
. . . Command
Rotation Direction Pulse Mode
e ) . pulse Motor forward command | Motor reverse command
Switching Selection Selection mode
(Pn006) (Pn007)
1 Oor2 90° phase .
difference 1 v : |
Ph 1] 4 ! S
(AB)signal | po| e > I >y T
. bl 1 PIREEEVIR
input it ST T T
Line driver: t1 > 2 ps
Open collector: t1 > 5 ps
1 Reverse | | 3 ! 1
pulse/ t2 !
Forward 2 l :
pulse !
t3 1 t2
: 2 v l
Line driver: t2 > 1 ps
Open collector: t2 > 2.5 us
3 Feed pulse/ ‘ ‘ .
Forward or ot t5
reverse i t4 l ! IZL 4
signal o ‘ ‘ S §
o A 1
L. L LedE e E
Line driver: t2 > 1 ps
Open collector: t2 > 2.5 us

< Set the input pattern of the command pulses from the position controller to the Servo Drive.
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Pn008 | Electronic Gear Integer Setting
Setting 0 to 220 Unit pulses Default 10,000 Cycle the Required
range setting power supply

» Set the number of command pulses per motor rotation.

» When this parameter is set to 0, Electronic Gear Ratio Numerator 1 (Pn009) and Electronic Gear
Ratio Denominator (Pn010) are enabled.

Pn009 | Electronic Gear Ratio Numerator 1
Setting 0 to 230 Unit - Default 0 Cycle the -
range setting power supply

Pn010 Electronic Gear Ratio Denominator
Setting 1 to 230 Unit - Default 10,000 Cycle the -
range setting power supply

» Set the electronic gear function.
» These parameters are enabled when Pn008 is set to 0.
 Intended use of the electronic gear function:

» Set the desired number of motor/Electronic Gear Ratio Denominator per unit number of input
command pulses.

e This parameter is used to increase the apparent command pulse frequency with the multiplication
function if the required motor speed cannot be obtained due to the limitation of the pulse
oscillation capacity (i.e., maximum allowable output frequency) of the host system.

» Block diagram of the electronic gear function:

slalaweled alseg T1-/L

Numerator 1 (Pn009)

*1 Numerator 2 (Pn500)

Command | 1| Numerator 3 (Pn501) Internal

pulse +4 | Numerator 4 (Pn502) command To error counter
f F

Denominator (Pn010) |

\'

Feedback
pulse
(resolution)

10,000 P/rev
or
2" Pirev

*1 The selection of second to fourth numerators is made based on the Electronic Gear Switching 1 and 2
(GESEL1 and GESELZ2) settings.

GESEL1 GESEL2 Selected numerator
OFF OFF Electronic Gear Ratio Numerator 1
ON OFF Electronic Gear Ratio Numerator 2
OFF ON Electronic Gear Ratio Numerator 3
ON ON Electronic Gear Ratio Numerator 4

Although Pn008, Pn009, and Pn010 can be set to any value within the setting range, OMRON will not
guarantee that the function operates as intended with any extreme electronic gear ratio setting. It is
recommended that the electronic gear ratio be used between 1/1,000 and 1,000.

For the setting method, refer also to 6-4 Electronic Gear Function on page 6-11.
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Pn011 Encoder Dividing Numerator All
Setting 1to 262,144 Unit P/r Default 2,500 Cycle the Required
range setting power supply

« When Encoder Dividing Denominator (Pn503) is set to 0, the encoder resolution is used as the
denominator for dividing the pulse output.

Encoder pulse —

Pn011 x 4 (if host system uses quadruple process)

Encoder resolution

— Output pulse

Pn012 Encoder Output Direction Switching Selection All
Setting Otol Unit - Default 0 Cycle the Required
range setting power supply

« Select the combination of the phase-B logic and the output source for pulse output.
Select Encoder as the output source.

Explanation of Set Values

Set value PT:gsieC-B Output source Motor forward command Motor reverse command
0 Not reversed Encoder !
Phase A ' Phase A
Phase B E Phase B
1 Reversed Encoder 1
Phase A ' Phase A
Phase B E Phase B
2 — —
Reserved
3 - -
Reserved
Pn013 No. 1 Torque Limit All
Setting 0 to 500 Unit % Default 500 Cycle the -
range setting power supply
 Set the first output torque limit of the Servomotor.
Pn014 Error Counter Overflow Level
Setting 0 to 227 Unit Command units Default 100,000 | Cycle the -
range setting power supply
« Set the range of the error counter overflow level.
Pn015 Reserved
Setting 1 Unit - Default 1 Cycle the -
range setting power supply
* Do not set.
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Pn016 Regeneration Resistor Selection All
Setting Oto3 Unit - Default 371 Cycle the Required
range setting power supply

*1 The default setting is 0 for a Servo Drive with 200 V and 750 W or more.

Explanation of Set Values

Set value Description
0 Regeneration Resistor used: Built-in Resistor

The regeneration processing circuit operates and Regeneration Overload (Alarm No. 18) operates
according to the Built-in Resistor (with approx. 1% duty).

1 Regeneration Resistor used: External Resistor

The regeneration processing circuit operates and Regeneration Overload (Alarm No.18) causes a
trip when the operating rate of the Regeneration Resistor exceeds 10%.

2 Regeneration Resistor used: External Resistor
The regeneration processing circuit operates, but Regeneration Overload (Alarm No. 18) does not
operate.

3 Regeneration Resistor used: None

The regeneration processing circuit and Regeneration Overload (Alarm No. 18) do not operate,
and all regenerative energy is processed by the built-in capacitor.

» Do not touch the External Regeneration Resistor. The External Regeneration Resistor will become
hot and burn injury may result.

» 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
Regeneration Resistor can generate heat and may cause burning.

» Use this parameter to select whether to use the Built-in Regeneration Resistor as is or use an
External Regeneration Resistor (connected to the External Regeneration Resistor connector) with
the Built-in Regeneration Resistor disconnected.

» To use the Built-in Regeneration Resistor, always set this parameter to 0.

slalaweled alseg T1-/L

\'

Pn017 External Regeneration Resistor Setting All
Setting Oto4 Unit - Default 0 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description
0 Regeneration load ratio is 100% when the operating rate of the External Regeneration Resistor is
10%.
1 Reserved
2 Reserved
3 Reserved
4 Reserved
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7-2 Gain Parameters

I
Pn100 Position Loop Gain
Setting 0 to 30,000 Unit 0.1/s Default 4801 Cycle the -
range setting power supply

*1 The default setting is 320 for a Servo Drive with 200 V and 1 kW or more.

Adjust the position loop response in accordance with the machine rigidity.

The responsiveness of the servo system is determined by the position loop gain. Servo systems with
a high position loop gain have a high responsiveness and fast positioning. To increase the position
loop gain, you must improve machine rigidity and increase the specific damping frequency. This
should be 500 to 700 (0.1/s) for ordinary machine tools, 300 to 500 (0.1/s) for general-use and
assembly machines, and 100 to 300 (0.1/s) for industrial robots. The default position loop gain is 400
(0.1/s), so be sure to lower the set value for machines with low machine rigidity.

Increasing the position loop gain in systems with low machine rigidity or systems with low specific
damping frequencies may cause mechanical 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 the realtime autotuning function. For manual adjustment,

set Realtime Autotuning Mode Selection (Pn002) to O.
Position loop gain is generally expressed as follows:

- . Command pulse frequency (pulses/s)
Position loop gain (Kp) = (0.1/s)
No. of error pulses accumulated in error counter

Response for Position Loop Gain Changes

/ Position loop gain is high
/N

.
.
.
.
.
.

Position loop gain is low

Motor speed 4

N_ » Time

« If the speed loop gain and position loop gain are optimally set, the motor operation delays 2/Kp for

acceleration and 3/Kp for deceleration in response to command input.

2

K

Motor speed Position Ff\
command
N

S

Motor operation
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Pn101 Speed Loop Gain All
Setting 1to 32,767 Unit 0.1Hz Default 2701 Cycle the -
range setting power supply

*1 The default setting is 180 for a Servo Drive with 200 V and 1 kW or more.
e This parameter determines 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 it too high, however, may result in vibration.

» The setting unit for Pn101 is Hz when Inertia Ratio 1 (Pn004) is set correctly.

Response for Speed Loop Gain Changes

If speed loop gain is high, overshooting occurs
/ (If the gain is high, vibration occurs.)

o

.
.
.
’

/" Speed loop gain is low

Motor speed 4

N

> Time N

0]

=)

]

Pn102 Speed Loop Integral Time Constant All 9
Setting 1 to 10,000 Unit 0.1ms Default 210" | Cyclethe - g
range setting power supply z
7

*1 The default setting is 310 for a Servo Drive with 200 V and 1 kW or more.
» Set the speed loop integral time constant.

e The smaller the set value, the faster the error approaches 0 when stopping. When set to 9,999, the
effect of integration will be held. However, it will be lost when set to 10,000.

\'

Response for Speed Loop Integral Time Constant

If speed loop integral time constant is low,
/ overshooting occurs

/ N\

Motor speed4

/" If speed loop integral
A time constant is high

= Time
Pn103 Speed Feedback Filter Time Constant All
Setting Oto5 Unit - Default 0 Cycle the -
range setting power supply

» Set the time constant for the low pass filter (LPF) after speed detection in six levels (0 to 5).

* Increasing the set value increases the time constant and decreases the noise generated by the
Servomotor. Responsiveness, however, also decreases.

» Normally, use the default set value.
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Pn104 Torque Command Filter Time Constant All
Setting 0to 2,500 Unit 0.01 ms Default 84*1 Cycle the -
range setting power supply
*1 The default setting is 126 for a Servo Drive with 200 V and 1 kW or more.
« Set the time constant for the first-order lag filter inserted into the torque command.
« This parameter may be effective in suppressing vibration due to torsion resonance.
Pn105 Position Loop Gain 2
Setting 0 to 30,000 Unit 0.1/s Default 570™1 Cycle the -
range setting power supply
*1 The default setting is 380 for a Servo Drive with 200 V and 1 kW or more.
« Set the responsiveness of the position control system for the second position loop.
Pn106 Speed Loop Gain 2 All
Setting 1to 32,767 Unit 0.1Hz Default 2701 Cycle the -
range setting power supply
*1 The default setting is 180 for a Servo Drive with 200 V and 1 kW or more.
» Set the responsiveness of the second speed loop.
Pn107 Speed Loop Integral Time Constant 2 All
Setting 1 to 10,000 Unit 0.1 ms Default 10,000 Cycle the —
range setting power supply
« Set the second speed loop integral time constant.
Pn108 Speed Feedback Filter Time Constant 2 All
Setting 0to 5 Unit - Default 0 Cycle the -
range setting power supply
» Set the second speed feedback filter.
Pn109 Torque Command Filter Time Constant 2 All
Setting 0to 2,500 Unit 0.01 ms Default 84*1 Cycle the -
range setting power supply

*1 The default setting is 126 for a Servo Drive with 200 V and 1 kW or more.

Set the second torque filter time constant.

The parameters from Pn105 to Pn109 are the gain and time constants to be selected when Gain
Switching Input Operating Mode Selection (Pn114) is enabled.

The gain is switched according to the condition set in the Switching Mode parameters (Pn115 and
Pn120).

If the mechanical system inertia changes greatly or if you want to change the responsiveness
depending on whether the Servomotor is rotating or stopped, you can have appropriate control by
setting the gains and time constants beforehand for each of these conditions, and switching them
according to the condition.

This parameter is automatically changed by the realtime autotuning function. For manual adjustment,
set Realtime Autotuning Mode Selection (Pn002) to 0.
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Pn110 | Speed Feed-forward Amount
Setting 0 to 1,000 Unit 0.1% Default 300 Cycle the -
range setting power supply
» Set the feed-forward amount. Increasing the set value decreases the position error and increases the
responsiveness. Overshooting, however, will occur more easily.
Pni11 Speed Feed-forward Command Filter Position
Setting 0to 6,400 Unit 0.01 ms Default 50 Cycle the -
range setting power supply
» Set the time constant for the first-order lag filter inserted into the feed-forward section.
» When the feed-forward value is set high to cause overshooting of speed or a large noise during
operation, setting this filter may provide improvements.
Pn112 | Torque Feed-forward Amount Position
Setting 0 to 1,000 Unit 0.1% Default 0 Cycle the -
range setting power supply
» Set the feed-forward gain in torque control. Increasing the set value decreases the position error and
increases the responsiveness. Overshooting, however, will occur more easily.
Pn113 | Torque Feed-forward Command Filter Position
Setting 0 to 6,400 Unit 0.01 ms Default 0 Cycle the -
range setting power supply

» Set the time constant for the first-order lag filter inserted into the feed-forward section.

» When the feed-forward value is set high to cause overshooting of speed or a large noise during
operation, setting this filter may provide improvements.

Pn114 Gain Switching Input Operating Mode Selection All
Setting Oto1l Unit - Default 1 Cycle the -
range setting power supply
Explanation of Set Values
Set value Description
0 Gain 1 (PI/P switching enabled)
1 Gain 1/Gain 2 switching enabled

» Select either PI/P operation switching or Gain 1/Gain 2 switching.

» The PI/P operation switching is performed with the Gain Switching (GSEL: CN1 pin 27). However,
this setting is fixed to Pl when Torque Limit Selection (Pn521) is set to 3.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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COM and open PI operation
Connection with COM | P operation

» Refer to 6-7 Gain Switching Function on page 6-23 for the Gain 1/Gain 2 switching.
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Pn115 Switching Mode in Position Control
Setting Oto 10 Unit - Default 0 Cycle the -
range setting power supply
Explanation of Settings
(V: Enabled, —: Disabled)
Description
Gain Switching . . Gain Switching
Set S .
valie ; itchi diti Delay Time in Ga|r: Suiierg Hysteresis in
Gain switching conditions Seior Gl Level in Position Srsffen Sl
1 Control (Pn117) 2
(Pn116) (Pn118)
0 Always Gain 1 (Pn100 to Pn104). - - -
Always Gain 2 (Pn105 to Pn109). - - -
2 Switching using gain switching input - - -
(GSEL) for CN1 pin 27
3 Amount of change in torque \ NS |3
command (Refer to Figure A.) (0.05%) (0.05%)
Always Gain 1 (Pn100 to Pn104). - - -
Command speed (Refer to Figure B.) \  [r/min] v [r/min]
Amount of position error (Refer to Y \4 4
Figure C.) [Pulse] [Pulse]
7 Command pulse input \/ - -
(Refer to Figure D.)
8 Positioning completion output (INP1) \ - -
OFF (Refer to Figure E.)
9 Actual motor speed (Refer to Figure \ A [r/min] v [r/min]
B.)
10 Combination of command pulse input Xl \5 |5
and motor speed (Refer to Figure F.) [r/min] [r/min]

« Select the conditions for switching between Gain 1 and Gain 2 when Gain Switching Input Operating
Mode Selection (Pnl114) is setto 1.

 This setting is fixed to Gain 1 regardless of the gain input, when Switching Mode in Position Control
(Pn115) is set to 1 and Torque Limit Selection (Pn521) is set to 3 or 6.

*1 Gain Switching Delay Time in Position Control (Pn116) becomes effective when the gain is switched from 2 to 1.
*2 The definition of Gain Switching Hysteresis in Position Control (Pn118) is shown in the drawing below.

./\ v
ad
Pn117—> |
" , \=\“ Pn118
0 : 3
Gain1 1 Gain2 | +_Gain 1
% Pn116

*3  This represents the amount of change during the period of 1 ms.
Example: To switch the gain if the torque variation during 1 ms is 10%, set these parameters to 200.

*4  This represents the encoder resolution.
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*5  When the set value is 10, the meanings of Gain Switching Delay Time in Position Control, Gain Switching Level
in Position Control, and Gain Switching Hysteresis in Position Control differ from the normal case. (Refer to
Figure F)

| Figuea| Figure C |

[ Speed V .

i Accumulated error pulse
H
AN

' \ 7 : |
Gain1 Gain 2

__Gain 1

; e ip—

= 1 H
|E"\ | L !_Command
! ] L speed S

- [T H !
e =

1

'P

Gain 2 \Gain 1!

F'
|
-
|

Figure B | Figure E

Gain 1

T
)
3|
T @

o
5,}<
|/|—I
32
Q=
2o
z

|
T

H

3

(v}

Slalpweled ues g¢g-/

Gain 2 _ Gain 1

\‘

Command speed S

i Gain 1 Gain 2
I
| Gain 2 for speed loop integral time
L constant only; Gain 1 for others
Pn116 Gain Switching Delay Time in Position Control Position
Setting 0 to 10,000 Unit 0.1ms Default 50 Cycle the -
range setting power supply

» Set the delay time when returning from Gain 2 to Gain 1 if Switching Mode in Position Control
(Pn115) is setto 3 or 5 to 10.
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Pn117 | Gain Switching Level in Position Control
Setting 0 to 20,000 Unit - Default 50 Cycle the -
range setting power supply

e This parameter is enabled when Switching Mode in Position Control (Pn115) is 3, 5, 6, 9 or 10. It sets
the judgment level for switching between Gain 1 and Gain 2. The unit depends on the setting of
Switching Mode in Position Control (Pn115).

Pn118 | Gain Switching Hysteresis in Position Control
Setting 0 to 20,000 Unit - Default 33 Cycle the -
range setting power supply

« Set the hysteresis width above and below the judgment level set in Gain Switching Level in Position Control
(Pn117). The unit depends on the setting of Switching Mode in Position Control (Pn115).
The definitions of Gain Switching Delay Time in Position Control (Pn116), Gain Switching Level in Position
Control (Pn117), and Gain Switching Hysteresis in Position Control (Pn118) are shown in the drawing below.

AN v

Pn117—> : ~~

-\‘Pnﬂs

* The settings for Gain Switching Level in Position Control (Pn117) and Gain Switching Hysteresis in
Position Control (Pn118) are enabled as absolute values (forward/reverse).

Pn119 Position Gain Switching Time
Setting 0 to 10,000 Unit 0.1ms Default 33 Cycle the -
range setting power supply

When using the position control, setting Gain Switching Time helps prevent the rapid increase of the position
loop gain if the values set in Position Loop Gain (Pn100) and Position Loop Gain 2 (Pn105) differ significantly.

The position loop gain increases as the set time expires.

Position Gain Switching Time

Position Gain Switching Time (Pn119) can be set to mitigate the torque fluctuations and vibration due to
a sudden change in the position loop gain when gain is switched. This enables a gradual change in the
gain during switching, where the position loop gain gets large, resulting in reduced vibration.

m Precautions for Correct Use

* When the position loop gain is switched to a smaller value, gain switching occurs immediately

regardless of this parameter setting.
Example: When Position Loop Gain (Pn100) is greater than Position Loop Gain 2 (Pn105)

Position Loop

Gain 2 (Pn105)

Position Gain
». Switching Time

Position Loop

A

Gain (Pn100) [ms] (Pn119)

Result of switching | >< Position Loop Gain 2 >< |
Position ‘Position
Loop Gain Loop Gain
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Pn120 Switching Mode in Speed Control
Setting Oto5 Unit Default 0 Cycle the -
range setting power supply
Explanation of Settings
(V: Enabled, —: Disabled)
Description

Gain Switching

Gain Switching

Set el : . chi
vaﬁje Gai itchi diti Delay Time in (L5a|n lSwgchmg Hysteresis in
ain switching conditions Speed Control evel in Spee Speed Control
1 Control (Pn122) 2
(Pn121) (Pn123)

0 Always Gain 1 (Pn100 to Pn104). - - -
Always Gain 2 (Pn105 to Pn109). - - -
Switching using gain switching input - - -
(GSEL) (CN1 pin 27)

3 Amount of change in torque V \3 \3
command (Refer to Figure A.) (0.05%) (0.05%)

4 Amount of change in speed V 4 N
command (Refer to Figure B.) [10 r/min/s] [10 r/min/s]

5 Speed command (Refer to Figure C.) N v [r/min] v [r/min]

» Select the conditions for switching between Gain 1 and Gain 2 when Gain Switching Input Operating
Mode Selection (Pn114) is setto 1.

» This setting is fixed to Gain 1 regardless of the gain input, when Switching Mode in Speed Control

(Pn120) is set to 1 and Torque Limit Selection (Pn521) is set to 3 or 6.
*1 Gain Switching Delay Time in Speed Control (Pn121) becomes effective when the gain is switched from 2 to 1.
*2 The definition of Gain Switching Hysteresis in Speed Control (Pn123) is shown in the drawing below.

slolaweled ues g-/

7
/_./\ v
Pn122—> \_ ‘M?’
; AN
Gain1 . Gain2 . . Gain1
%7 Pn121

*3 This represents the amount of change during the period of 1 ms.
Example: To switch the gain if the torque variation during 1 ms is 10%, set these parameters to 200.

*4  When the set value is 10, the meanings of Gain Switching Delay Time in Speed Control (Pn121), Gain
Switching Level in Speed Control (Pn122), and Gain Switching Hysteresis in Speed Control (Pn123) differ from
the normal case. (Refer to Figure D.)

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual



7 Parameter Details

ri h h h R i |77 ) B B L
! Figure A | ! Speed V/—\ Figure B
I S/ AN H
Speed V I ‘ Level | /l: \. L
| T |~
T T ! Gain 1 Gain 2 _Gain1 |
1 Torque
M\ .-
. - - - - - -
| Figure C|
\_/ | Speed V igure C |
1 aT I
Level I\ = E 1 !
! ] L i Accumulated pulse
= [ H Level | > N E .
1 2L#2 Gain1_i2:12: 1 | [Time>—= |
, 1 I | Gain1 Gain 2 ' Gain 1
[ N R
i - - - - ~ — - - - Ny -
Command speed S Figure D
I
i ~—— Actual speed N
S |
—
| Gain1| Gain 2 ! Gain1
! |
i Gain 2 for speed loop integral time constant only;
| ) _ Gain 1 for others ) ) ) ) )
Pn121 Gain Switching Delay Time in Speed Control
Setting 0 to 10,000 Unit 0.1ms Default 0 Cycle the
range setting power supply

« Set the delay time when returning from Gain 2 to Gain 1 if Switching Mode in Speed Control (Pn120)

is setto 3to 5.

Pn122 Gain Switching Level in Speed Control
Setting 0 to 20,000 Unit - Default 0 Cycle the
range setting power supply

« This parameter is enabled in the speed control mode when Switching Mode in Speed Control
(Pn120) is 3 to 5. It sets the judgment level for switching between Gain 1 and Gain 2. The unit
depends on the setting of Switching Mode in Speed Control (Pn120).
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Pn123 Gain Switching Hysteresis in Speed Control
Setting 0 to 20,000 Unit - Default 0 Cycle the -
range setting power supply

» Set the hysteresis width above and below the judgment level set in Gain Switching Level in Speed
Control (Pn122). The unit depends on the setting of Switching Mode in Speed Control (Pn120).
The definitions of Gain Switching Delay Time in Speed Control (Pn121), Gain Switching Level in
Speed Control (Pn122), and Gain Switching Hysteresis in Speed Control (Pn123) are shown in the
drawing below.

./\ A4
ad
Pn122—> |
" ; \=\“ Pn123
0 i i
Gain 1 . Gain2 . . Gain1

%7 Pn121
* The settings for Gain Switching Level in Speed Control (Pn122) and Gain Switching Hysteresis in
Speed Control (Pn123) are enabled as absolute values (forward/reverse).

Pn124 Reserved

Setting 0 Unit - Default 0 Cycle the - ~

range setting power supply N

@

=

* Do not set. E

T

2

Pn125 Reserved %

Setting 0 Unit - Default 0 Cycle the - g
range setting power supply

« Do not set. 7

Pn126 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

e Do not set.

Pn127 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

e Do not set.
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/-3 Vibration Suppression Parameters

I
Pn200 Adaptive Filter Selection
Setting Oto4 Unit - Default 0 Cycle the -
range setting power supply
Explanation of Set Values
Set value Description
0 Disabled. The parameters related to notch filters 3 and 4 hold the current values.
1 One filter enabled. The parameters related to notch filter 3 are updated according to the adaptive
result.
2 Two filters enabled. The parameters related to notch filters 3 and 4 are updated according to the
adaptive result.
3 Resonance frequency measured. The measurement result can be checked in CX-Drive. The
parameters related to notch filters 3 and 4 hold the current values.
4 Adaptive result cleared. The parameters related to notch filters 3 and 4 are disabled and the
adaptive result is cleared.
» Set the operation of the adaptive filter.
Pn201 Notch 1 Frequency Setting All
Setting 50 to 5,000 Unit Hz Default 5,000 Cycle the -
range setting power supply
« Set the frequency of the first resonance suppression notch filter.
* When set to 5,000, the notch filter function is disabled.
Pn202 Notch 1 Width Setting All
Setting 0to 20 Unit - Default 2 Cycle the -
range setting power supply
« Set the width of the first resonance suppression notch filter in 20 levels.
* Increasing the setting value widens the notch width. Normally, use the default set value.
Pn203 Notch 1 Depth Setting All
Setting 0to 99 Unit - Default 0 Cycle the -
range setting power supply
« Set the notch depth of the first resonance suppression notch filter.
« Increasing the setting value shortens the notch depth and the phase lag.
Pn204 Notch 2 Frequency Setting All
Setting 50 to 5,000 Unit Hz Default 5,000 Cycle the -
range setting power supply

Set the notch frequency of the second resonance suppression notch filter.
When set to 5,000, the notch filter function is disabled.
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Pn205 Notch 2 Width Setting All
Setting 0to 20 Unit - Default 2 Cycle the -
range setting power supply
» Select the notch width of the second resonance suppression notch filter.
* Increasing the setting value widens the notch width. Normally, use the default set value.
Pn206 Notch 2 Depth Setting All
Setting 0to 99 Unit - Default 0 Cycle the -
range setting power supply
» Set the notch depth of the second resonance suppression notch filter.
* Increasing the setting value shortens the notch depth and the phase lag.
Pn207 Notch 3 Frequency Setting All
Setting 50 to 5,000 Unit Hz Default 5,000 Cycle the -
range setting power supply
 Set the notch frequency of the third resonance suppression notch filter.
» When set to 5,000, the notch filter function is disabled.
Pn208 | Notch 3 Width Setting All
Setting 0to 20 Unit - Default 2 Cycle the -
range setting power supply
» Select the notch width of the third resonance suppression notch filter.
« Increasing the setting value widens the notch width. Normally, use the default set value.
Pn209 Notch 3 Depth Setting All
Setting 0to 99 Unit - Default 0 Cycle the -
range setting power supply
» Set the notch depth of the third resonance suppression notch filter.
* Increasing the setting value shortens the notch depth and the phase lag.
Pn210 Notch 4 Frequency Setting All
Setting 50 to 5,000 Unit Hz Default 5,000 Cycle the -
range setting power supply
Set the notch frequency of the fourth resonance suppression notch filter.
When set to 5,000, the notch filter function is disabled.
Pn211 Notch 4 Width Setting All
Setting 0to 20 Unit - Default 2 Cycle the -
range setting power supply
Select the notch width of the fourth resonance suppression notch filter.
Increasing the setting value widens the notch width. Normally, use the default set value.
Pn212 Notch 4 Depth Setting All
Setting 0to 99 Unit - Default 0 Cycle the -
range setting power supply
Set the notch depth of the fourth resonance suppression notch filter.
Increasing the setting value shortens the notch depth and the phase lag.
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Pn213 Damping Filter Selection
Setting Oto3 Unit - Default 0 Cycle the -
range setting power supply
Explanation of Set Values
Set value Description
0 Damping filters 1 and 2 enabled
1 Either damping filters 1 and 3 or 2 and 4 can be selected via the external input (DFSEL1).
* When open: Damping filters 1 and 3 enabled
* When shorted: Damping filters 2 and 4 enabled
2 Damping filters 1 to 4 can be selected via the external inputs (DFSEL1 and DFSEL?2).
e When DFSEL1 and DFSEL2 are open: Damping filter 1 enabled
* When DFSELL1 is shorted and DFSEL?2 is open: Damping filter 2 enabled
* When DFSELL1 is open and DFSEL?2 is shorted: Damping filter 3 enabled
* When DFSEL1 and DFSEL2 are shorted: Damping filter 4 enabled
3 The damping filters are switched with position command direction.
« During forward rotation: Damping filters 1 and 3 enabled
« During reverse rotation: Damping filters 2 and 4 enabled
Pn214 Damping Frequency 1
Setting 0 to 2,000 Unit 0.1 Hz Default Cyclethe | -
range setting power supply
« Set Damping Frequency 1 to suppress vibration at the end of the load in damping control.
» Measure the frequency of vibration at the end of the load and make the setting in units of 0.1 Hz.
» The range of setting frequency is 1.0 to 200.0 Hz. The function is disabled if the setting is 0 to 0.9 Hz.
« For the setting method, refer also to 6-1 Damping Control on page 6-3.
Pn215 Damping Filter 1 Setting
Setting 0to 1,000 Unit 0.1Hz Default 0 Cycle the -
range setting power supply
* When Damping Frequency 1 (Pn214) is set, reduce this value if torque saturation occurs or increase
this value to improve the operation speed. Normally, use a setting of 0.
« The value that can be set is limited as follows.
Upper limit: Corresponding damping frequency
Lower limit: Damping frequency + Damping filter setting > 100
 For the setting method, refer also to 6-1 Damping Control on page 6-3
Pn216 Damping Frequency 2
Setting 0 to 2,000 Unit 0.1Hz Default 0 Cycle the B
range setting power supply
« Set Damping Frequency 2 to suppress vibration at the end of the load in damping control.
« Measure the frequency of vibration at the end of the load and make the setting in units of 0.1 Hz.
» The range of setting frequency is 1.0 to 200.0 Hz. The function is disabled if the setting is 0 to 0.9 Hz.
 For the setting method, refer also to 6-1 Damping Control on page 6-3.
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Pn217 Damping Filter 2 Setting
Setting 0to 1,000 Unit 0.1Hz Default 0 Cycle the -
range setting power supply
* When Damping Frequency 2 (Pn216) is set, reduce this value if torque saturation occurs or increase
this value to improve the operation speed. Normally, use a setting of 0.
» The value that can be set is limited as follows.
Upper limit: Corresponding damping frequency
Lower limit: Damping frequency + Damping filter setting > 100
» For the setting method, refer also to 6-1 Damping Control on page 6-3.
Pn218 Damping Frequency 3
Setting 0 to 2,000 Unit 0.1 Hz Default 0 Cycle the -
range setting power supply
» Set Damping Frequency 3 to suppress vibration at the end of the load in damping control.
» Measure the frequency of vibration at the end of the load and make the setting in units of 0.1 Hz.
» The range of setting frequency is 1.0 to 200.0 Hz. The function is disabled if the setting is 0 to 0.9 Hz.
» For the setting method, refer also to 6-1 Damping Control on page 6-3.
Pn219 Damping Filter 3 Setting
Setting 0to 1,000 Unit 0.1 Hz Default 0 Cycle the -
range setting power supply
» When Damping Frequency 3 (Pn218) is set, reduce this value if torque saturation occurs or increase
this value to improve the operation speed. Normally, use a setting of 0.
» The value that can be set is limited as follows.
Upper limit: Corresponding damping frequency
Lower limit: Damping frequency + Damping filter setting > 100
» For the setting method, refer also to 6-1 Damping Control on page 6-3.
Pn220 Damping Frequency 4
Setting 0 to 2,000 Unit 0.1Hz Default 0 Cycle the -
range setting power supply
» Set Damping Frequency 4 to suppress vibration at the end of the load in damping control.
» Measure the frequency of vibration at the end of the load and make the setting in units of 0.1 Hz.
» The range of setting frequency is 1.0 to 200.0 Hz. The function is disabled if the setting is 0 to 0.9 Hz.
 For the setting method, refer also to 6-1 Damping Control on page 6-3.
Pn221 Damping Filter 4 Setting
Setting 0to 1,000 Unit 0.1Hz Default 0 Cycle the -
range setting power supply
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When Damping Frequency 4 (Pn220) is set, reduce this value if torque saturation occurs or increase
this value to improve the operation speed. Normally, use a setting of 0.

The value that can be set is limited as follows.

Upper limit: Corresponding damping frequency

Lower limit: Damping frequency + Damping filter setting > 100

For the setting method, refer also to 6-1 Damping Control on page 6-3.
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Pn222 | Position Command Filter Time Constant
Setting 0 to 10,000 Unit 0.1ms Default 0 Cycle the -
range setting power supply

« Position Command Filter Time Constant is the first-order lag filter that is inserted after the electronic
gear ratio for the command pulse input.

¢ Purposes of Position Command Filter Time Constant:

» This parameter is used basically for reducing the stepwise movement of the Servomotor with
sparse command pulse input

« Specifically, sparse command pulse input may occur in the following cases:
The electronic gear ratio is set to a large value (10 or higher).
The command pulse frequency is low.

Position command after

Input position command ing fi i

Speed A smoothing filter processing
Target speed Ve |- -----
Vex0.6327" | - - - - - -
Vex0.368" - - - - -~

-

t; t Time

tr= (Pn222 x 0.1 ms) Filter switching
dwell time*2

*1 The actual processing speed is subject to calculation error.

*2 The Servomotor may operate at a higher speed than the original
command speed immediately after filter switching operation, if accumu-
lated pulses remain in the filter after a change in the filter value.

7-24 OMNUC G5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’'s Manual




7 Parameter Details

Pn223 Smoothing Filter Time Constant
Setting 0 to 10,000 Unit 0.1ms Default 0 Cycle the -
range setting power supply

» Set the time constant for the FIR filter applied to the command pulses. (FIR: Finite Impulse
Response)

» Setting a larger value improves the smoothness of the command pulse input.

A Input position Position command after
Speed /command FIR filter processing

t tf

tr= (Pn223 x 0.1 ms)
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7-4

Analog Control Parameters

Pn300

Command Speed Selection

Setting
range

1to3 Unit - Default 1

setting

Cycle the -
power supply

Explanation of Set Values

Set

Description
value

0 Reserved (Do not set.)

No. 1 Internally Set Speed to No. 4 Internally Set Speed (Pn304 to Pn307)

1
2 Reserved (Do not set.)
3 No. 1 Internally Set Speed to No. 8 Internally Set Speed (Pn304 to Pn311)

Select the speed command in the speed control mode. The Servo Drive has the internally set speed
function that enables simplified speed control via contact inputs.

Pn301

Speed Command Direction Selection

Setting
range

Oto1l Unit - Default 0

setting

Cycle the -
power supply

Explanation of Set Values

Set value Description

0 Use the sign of the speed command (+: Forward, —: Reverse)

1 Use Speed Command Sign Input (VSIGN) (OFF: Forward, ON: Reverse)

This parameter reverses the polarity of the internally set speed command. It is used to change the
motor rotation direction with the polarity of the command signal from the host system intact.

The default setting for this parameter is 0. By rotating to the reverse direction with the +command
keeps the compatibility with all OMNUC W-Series Servo Drives.

If you configure a servo drive system which comprises a Servo Drive set to the speed control mode
and an external Position Control Unit, be sure that the polarity of the speed command signal from the
Position Control Unit matches the polarity set in this parameter. Otherwise, the Servomotor may
operate abnormally.

Speed Command
Direction Selection
(Pn301)

Servomotor rotation
direction

Speed Command

Internally set speed Sign Input (VSIGN)

0 0 to 20,000 No effect Forward direction

—-20,000t0 O No effect Reverse direction

1 0 to 20,000
—2,000to 0
0 to 20,000
—20,000t0 0

OFF Forward direction

ON Reverse direction
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Pn302 Reserved
Setting 500 Unit - Default 500 Cycle the -
range setting power supply
* Do not set.
Pn303 Reserved
Setting 1 Unit - Default 1 Cycle the -
range setting power supply
* Do not set.
Pn304 No. 1 Internally Set Speed
Setting —20,000 to 20,000 Unit r/min Default 0 Cycle the -
range setting power supply
Pn305 No. 2 Internally Set Speed
Setting —20,000 to 20,000 Unit r/min Default 0 Cycle the -
: ~
range setting power supply A
>
— 2
Pn306 | No. 3 Internally Set Speed BS
Setting —20,000 to 20,000 Unit r/min Default 0 Cycle the - g
range setting power supply 3
3
Pn307 | No. 4 Internally Set Speed )
—— @
Setting —20,000 to 20,000 Unit r/min Default 0 Cycle the - )
range setting power supply ¢
Pn308 No. 5 Internally Set Speed 7
Setting —20,000 to 20,000 Unit r/min Default 0 Cycle the -
range setting power supply
Pn309 No. 6 Internally Set Speed
Setting —20,000 to 20,000 Unit r/min Default 0 Cycle the -
range setting power supply
Pn310 No. 7 Internally Set Speed
Setting —20,000 to 20,000 Unit r/min Default 0 Cycle the -
range setting power supply
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Pn311 No. 8 Internally Set Speed
Setting —20,000 to 20,000 Unit r/min Default Cycle the -
range setting power supply

« If you enabled a range of Internally Set Speed settings in Command Speed Selection (Pn300), set in
units of r/min the first to fourth internally set speeds in Pn304 to Pn307 or the fifth to eighth internally
set speeds in Pn308 to Pn311.

« The +/- sign prefixed to the set value indicates the polarity of the internally set speed command.

+ Forward when viewed from shaft end

— Reverse when viewed from shaft end

« The absolute value of this parameter setting is limited by the value set in Overspeed Detection Level

Setting (Pn513).

Pn312 | Soft Start Acceleration Time
Setting 0 to 10,000 Unit ms/(1,000 r/min) Default Cycle the -
range setting power supply
Pn313 Soft Start Deceleration Time
Setting 0 to 10,000 Unit ms/(1,000 r/min) Default Cycle the -
range setting power supply

« Set the acceleration/deceleration speed applied inside the Servo Drive to control the motor speed.
» The soft start function can be used with stepwise speed command input or internal speed settings.
« If the Servo Drive is used in combination with an external position loop, do not set these acceleration

and deceleration time parameters. (Set both Pn312 and Pn313 to 0.)

Internally
set speed

Speed

' I
R

Acceleration time

1,000 r/min

|
|
—

Deceleration time

Pn314 | S-curve Acceleration/Deceleration Time Setting
Setting 0to 1,000 Unit ms Default Cycle the -
range setting power supply

« Set the pseudo S-curve acceleration/deceleration value to add to the speed command to enable
smooth operation. This is useful for applications where impact may occur due to a large change in
acceleration or deceleration when the Servomotor starts or stops with linear acceleration or

deceleration.

ta: Pn312
td: Pn313 td
ts: Pn314

1. Set the acceleration time and the deceleration time for the basic

straight-line portion in Pn312 and Pn313.

2. Set the acceleration/deceleration time (in units of 2 ms) for the S-curve
portion in Pn314 as the duration centered at the inflection point of the
linear acceleration/deceleration.

Use the following settings.

— >ts, and tfa>ts
2 ’ 2 '
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Pn315 Zero Speed Designation Selection
Setting 0Oto3 Unit - Default 0 Cycle the -
range setting power supply

Explanation of Set Values

Set value Description
0 The Zero Speed Designation Input function is disabled.
1 The speed command is 0 when Zero Speed Designation is input. (Refer to Figure A.)
2 The speed command is 0 when Zero Speed Designation is input. The Servomotor falls in a servo

lock state in the position control if the actual speed reaches the setting value or less in Position
Lock Level Setting (Pn316). (Refer to Figure B.)

3 When the Zero Speed Designation is input, the Servomotor falls in a servo lock state in the
position control if the actual speed reaches the setting value or less in Position Lock Level Setting
(Pn316). (Refer to Figure C.)

—

| Fig;reA 7 7 ) 7 7—|

:\\

fSpeed commanh

DN 2 Al
'Speed command acceleration/!
deceleration settings ! !
(Pn312, Pn313, Pn314)

: Zero speed designation input 1

ON |'/ OFF | ON |

Speed control

slalaleled j011u0) boeuy p-/

I
| E— — —

» When the zero speed designation input is ON, the speed command is forcibly set to 0.
» Set the acceleration and deceleration time settings for the speed command in Soft Start Acceleration

Time (Pn312), Soft Start Deceleration Time (Pn313), and S-curve Acceleration/Deceleration Time
Setting (Pn314).

\'

—
Actual motor speed—|

1 Figure B

AN

fSpeed command

' Speed command acceleration/ !
deceleration settings ! !
(Pn312, Pn313, Pn314)

Zero speed designation input 1

ON |r/ OFF | ON: '

T I
Position control Speed control 1 Position control

I
| E— — — - —

» When the zero speed designation input is turned ON, if the speed command is equal to or less than
the Position Lock Level Setting (Pn316) minus 10 r/min, the control mode switches to position control
and the servo is locked. If the speed command becomes equal to or greater than the Position Lock
Level Setting (Pn316) plus 10 r/min, the control mode switches from position to speed control and the
motor rotates at the command speed.

« In the position control mode, the position command is forcibly set to 0. Be sure to set the position loop
gain, alarm detection, and other function settings appropriately.

» Use this parameter when Control Mode Selection (Pn001) is set to 1 (speed control).
It may not function properly when Control Mode Selection (Pn001) is set to 3 (position/speed control).
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FigweC |

Speed command \

« Zero speed designation input |
; S8 p g put

ON

i - !
‘ Position control ! Speed control 1Posmon control

]

When the zero speed designation input is turned ON, if the speed command is equal to or less than
the Position Lock Level Setting (Pn316), the control mode switches to position control and the servo
is locked.

When the zero speed designation input is ON, the speed command must be changed because it is never 0.
In the position control mode, the position command provides normal position control. Be sure to set
the position loop gain, alarm detection, and other function settings appropriately.

Use this parameter when Control Mode Selection (Pn001) is set to 1 (speed control).
It may not function properly when Control Mode Selection (Pn001) is set to 3 (position/speed control).

Pn316 Position Lock Level Setting
Setting 10 to 20,000 Unit r/min Default 30 Cycle the -
range setting power supply
« The Servomotor falls in a servo lock state in the position control mode if the actual motor speed
reaches the value set in this parameter or less.
« The set value of this parameter is valid in both forward and reverse directions, regardless of the
actual motor rotation direction.
Speed
(Pn316) r/min
—>
Pn316) r/min
Speed Servo lock Speed
control control
Pn317 Reserved
Setting 0 Unit - Default 0 Cycle the -
range setting power supply
* Do not set.
Pn318 Reserved
Setting 0 Unit - Default 0 Cycle the -
range setting power supply
* Do not set.
Pn319 Reserved
Setting 30 Unit - Default 30 Cycle the -
range setting power supply
* Do not set.
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Pn320 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn321 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn322 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn323 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

* Do not set.

Pn324 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

sJ918wWeled |ouo) bojeuy -/

* Do not set.

Pn325 Reserved

Setting 10,000 Unit - Default 10,000 Cycle the -
range setting power supply

\l

* Do not set.

Pn326 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

e Do not set.

Pn327 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

e Do not set.

Pn328 Reserved

Setting 16,000 Unit - Default 16,000 Cycle the -
range setting power supply

e Do not set.

Pn329 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

e Do not set.
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/-5

Interface Monitor Setting Parameters

I

Pn400 Input Signal Selection 1
Setting 0 to OOFFFFFF hex Unit Default 8,553,090 Cycle the | Required
range setting power supply

Pn401 Input Signal Selection 2
Setting 0 to 0OFFFFFF hex Unit Default 8,487,297 Cycle the | Required
range setting power supply

Pn402 Input Signal Selection 3 All
Setting 0 to OOFFFFFF hex Unit Default 9,539,850 | Cyclethe | Required
range setting power supply

Pn403 Input Signal Selection 4 All
Setting 0 to OOFFFFFF hex Unit Default 394,758 Cycle the | Required
range setting power supply

Pn404 Input Signal Selection 5 All
Setting 0 to OOFFFFFF hex Unit Default 4,108 Cycle the | Required
range setting power supply

Pn405 Input Signal Selection 6 All
Setting 0 to OOFFFFFF hex Unit Default 197,379 Cycle the | Required
range setting power supply

Pn406 Input Signal Selection 7 All
Setting 0 to OOFFFFFF hex Unit Default 3,847 Cycle the | Required
range setting power supply

Pn407 Input Signal Selection 8 All
Setting 0 to OOFFFFFF hex Unit Default 263,172 Cycle the | Required
range setting power supply

Pn408 Input Signal Selection 9 All
Setting 0 to OOFFFFFF hex Unit Default 328,965 Cycle the | Required
range setting power supply

Pn409 Input Signal Selection 10 All
Setting 0 to OOFFFFFF hex Unit Default 3,720 Cycle the | Required
range setting power supply

Pn410 Output Signal Selection 1
Setting 0 to OOFFFFFF hex Unit Default 197,379 Cycle the | Required
range setting power supply
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Pn411 Output Signal Selection 2 All
Setting 0 to OOFFFFFF hex Unit - Default 131,586 Cycle the | Required
range setting power supply

Pn412 Not used All
Setting - Unit - Default - Cycle the -
range setting power supply

Pn413 Output Signal Selection 4 All
Setting 0 to OOFFFFFF hex Unit - Default 328,964 Cyclethe | Required
range setting power supply

 For the setting method, refer also to 6-9 Sequence I/O Signals on page 6-33.

Pn416 Analog Monitor 1 Selection All
Setting Oto21 Unit - Default 0 Cycle the -
range setting power supply

Explanation of Set Values

sla1oWeled Bumas JoluoW eyl §-2

Description
Set value Monitor type Unit Out[lJDunt4gla;ir;\(I)vhen
0 Motor speed r/min 500
1 Position command speed™ r/min 500
2 Internal position command speed "2 r/min 500
3 Speed control command r/min 500
4 Torque command % (Rated torque ratio) 33 7
5 Position command error’3 - 3,000
6 Encoder position error™ Pulses (encoder units) 3,000
7 Reserved - 3,000
(Do not set.)
8 Reserved - 3,000
(Do not set.)
9 P-N voltage \% 80
10 Regeneration load ratio % 33
11 Overload load ratio % 33
12 Forward direction torque limit % (Rated torque ratio) 33
13 Reverse direction torque limit % (Rated torque ratio) 33
14 Speed limit value r/min 500
15 Inertia ratio % 500
16 Reserved - 1
(Do not set.)
17 Reserved - 1
(Do not set.)
18 Reserved - 1
(Do not set.)
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Description
Set value . . Output gain when
Monitor type Unit Pn417 = 0
19 Encoder temperature - -
20 Drive temperature °C 10
21 Encoder 1-rotation data™* Pulses (encoder units) 110,000

*1 The forward or reverse direction in monitor data depends on the direction set in Pn000. For an incremental
encoder, the normal value after the initial phase-Z input will be output.

*2 The motor speed applied before and after the command pulse input passes through the command filter
(Position Command Filter Time Constant or Smoothing Filter Time Constant) is referred to as “command pulse

speed” or “internal command speed.”

*3 The position command error is a deviation from the command pulse input, while the encoder position error is a
deviation at the input of the Position Control Unit.

speed Internal command speed

[r/min]

Command pulse
[r/min]
Command Command é
. — dividing multiplier
pulse input pr%cess P

filter

Command < + O Position

control

Encoder feedback

*4  The position error/feedback pulse error can be set in either encoder units or command units. It represents a
deviation from the command pulse input when expressed in encoder units and a deviation from the command
pulse input when expressed in command units, respectively.

Encoder position error (in encoder units)

Position
control

Encoder feedback

Command
pulse input Command
+
dividing > CO’fT?ma“d LN
multiplier iiter _
+ o
— | Command dividing
multiplier reverse |+
conversion

Position command error (in command units)/
Command feedback pulse error (in command units)

Pn417 Analog Monitor 1 Scale Setting All
Setting 0to 214,748,364 Unit Pn416 monitor unit/VV Default 0 Cycle the -
range setting power supply

« Set the output gain of the analog monitor 1.
Pn418 Analog Monitor 2 Selection All

Setting Oto21 Unit
range

Default 4 Cycle the -
setting power supply

« Select the type of analog monitor 2.

« The set values for this parameter are the same as those of Analog Monitor 1 Selection (Pn416).
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Pn419 Analog Monitor 2 Scale Setting All
Setting 0to 214,748,364 Unit Pn418 monitor unit/VV Default 0 Cycle the -
range setting power supply

» Set the output gain of the analog monitor 2.

Pn421 Analog Monitor Output Setting All
Setting Oto2 Unit - Default 0 Cycle the -
range setting power supply

» Select the analog monitor output voltage direction.

Set value Output range Data output

Output voltage [V]

10V [~ ‘
' Motor
0 -10to 10V oV ' speed
+5,000 5,000 [r/min]
T

sla1oWeled Bumas JoluoW eyl §-2

vy
' Motor
1 Otol0V | | speed
-5,000 0V 5,000 [r/min]
7
-10V
Output voltage [V]
ov)
SV | Motor
2 Otol0V | i speed
oV[YN 0 5,000 [r/min]
-2,500
-10V

» An example when the monitor type is Motor speed and the conversion gain is 500 (1 V = 500 r/min)

Pn422 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

* Do not set.

Pn423 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

* Do not set.
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Pn424 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn425 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn426 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn427 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn428 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn429 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.

Pn430 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

e Do not set.
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Pn431 Positioning Completion Range 1
Setting 0to 262,144 Unit Command units Default 10 Cycle the -
range setting power supply

» Use this parameter in combination with Positioning Completion Condition Selection (Pn432) to set
the output timing of the positioning completion output. The positioning completion output (INP) will be
output if, after command pulse input, the Servomotor (workpiece) completes its movement and the
number of pulses in the error counter falls within the range defined as “£(set value).”

» Although the setting unit is command units, you can change it to encoder units in Position Setting Unit
Selection (Pn520). However, note that the unit for error counter overflow level is changed as well.

« If the parameter value is set too small, the time until the INP signal is output may increase or
chattering may appear in the output signal. Positioning Completion Range settings do not affect on
the final positioning accuracy.

Accumulated

pulse Pn431

Pn432 Positioning Completion Condition Selection

Setting Oto3 Unit - Default 0 Cycle the -
range setting power supply

pd
T
@]
Z
T
>
~
«X
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Explanation of Set Values

Set value Description 7
0 The positioning completion output turns ON when the position error is equal to or less than
Positioning Completion Range 1 (Pn431).
1 The positioning completion output turns ON when there is no position command and the position
error is equal to or less than Positioning Completion Range 1 (Pn431).
2 The positioning completion output turns ON when there is no position command, the zero speed
detection signal is ON, and the position error is equal to or less than Positioning Completion Range
1 (Pn431).
3 The positioning completion output turns ON when there is no position command and the position

error is equal to or less than Positioning Completion Range 1 (Pn431). Then, the ON status is held
until the time set in Positioning Completion Hold Time (Pn433) expires and, after that, the ON/OFF
status is determined according to the position error status.

» Use this parameter in combination with Positioning Completion Range 1 (Pn431) to set the behavior
of the positioning completion output (INP: CN1 pin 39).

Pn433 | Positioning Completion Hold Time
Setting 0 to 30,000 Unit 1ms Default 0 Cycle the -
range setting power supply

» The positioning completion hold time is infinite when Pn433 is set to 0 and the ON status will be held
until the next position command is input.
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Pn434 Zero Speed Detection All
Setting 10 to 20,000 Unit r/min Default 50 Cycle the -
range setting power supply

« Set the general-purpose output timing as rotation speed [r/min].

* The general-purpose output 1 (ZSP) turns ON when the motor speed is lower than the set value of
this parameter.

* The set value of this parameter is valid in both forward and reverse directions, regardless of the
actual motor rotation direction. This setting has a hysteresis of 10 r/min.

Speed

(Pn434+10) r/min
—»

|

|

|
/ | (Pn434-10) r/min

|
|
OUTM1 ON
Pn435 | Speed Conformity Detection Range
Setting 10 to 20,000 Unit r/min Default 50 Cycle the -
range setting power supply

» The Speed Conformity Output signal will output if the speed command value matches the motor

speed.
« This setting has a hysteresis of 10 r/min for detection.
Speed command after acceleration Pn435
Speed command or deceleration processing / Speed Conformity Detection Range
Speed [r/mln] \ ................................... % ..............
|
Pn435
Speed Conformity Motor speed I
Detection Range LIS U
— 3 h
Time

Speed Conformity Detection Range

PR35 — trrrrieeVenmrannnnnns F—

Speed Conformity
Output ON OFF ON OFF
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Pn436 Rotation Speed for Motor Rotation Detection
Setting 10 to 20,000 Unit r/min Default 1,000 Cycle the -
range setting power supply

» Motor rotation speed detection output signal is output when the motor speed reaches the speed set
as the achieved speed.

» This setting has a hysteresis of 10 r/min for detection.

Speed [r/min]
Pn436+10 |--------- ‘
Pn436-10 | .-/ .

Motor Speed

—(PR436-10) | NG
— (Pn436+10) |-~ E ) |

Motor rotation speed ‘
detection output | OFF ON OFF ON
Pn437 Brake Timing when Stopped
Setting 0 to 10,000 Unit 1ms Default 0 Cycle the -
range setting power supply

» Set the time required for the Servomotor to be de-energized (servo free) after the Brake Interlock
Output (BKIR: CN1 pin 10) turns OFF (i.e., brake held), when servo OFF status is entered while the
Servomotor is stopped.

* When the Operation Command (RUN) turns OFF while the Servomotor is stopped, the Brake
Interlock Output (BKIR) turns OFF, and the Servomotor is de-energized after waiting for the set time
(set value x ms).

sla1oWeled Bumas JoluoW eyl §-2

\'

Operation command
(RUN)

Brake interlock  Released Held
output (BKIR)

Actual brake Released '« th ’i,,,,H,e,lq,
! No power
Motor power Power ' supply
is supplied supply ! —
Pn437
<+—>

Make the setting as follows to prevent the machine (workpiece) from moving or falling due to the
delay time in the brake operation (tb).

Brake Timing when Stopped (set value x 1 ms) > tb

 For details, refer to 6-6 Brake Interlock on page 6-18.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 7 -39



7 Parameter Details

Pn438 Brake Timing during Operation All
Setting 0 to 10,000 Unit 1ms Default 0 Cycle the -
range setting power supply

» Set the time required for the Brake Interlock Output (BKIR: CN1 pin 10) to turn OFF after the
Operation Command (RUN: CN1 pin 29) is detected to be OFF, when servo OFF status is entered
while the Servomotor is operating.
When the Operation Command (RUN) turns OFF while the Servomotor is operating, the motor
decelerates to reduce rotation speed, and the Brake Interlock Output (BKIR) turns ON after the set

time (set value x 1 ms)

elapsed.

Operation Command
(RUN)

Brake Interlock
Output (BKIR)

Motor power
is supplied

Motor speed

Released

Power
supply

<o

Held

No power
supply

4

The smaller value of
Pn438 and Pn439

A

“TB” in the above figure is the setting time in Brake Timing During Operation (Pn438) (set value x
1 ms) or the time until the motor rotation speed falls to the setting speed or lower in Brake Release
Speed Setting (Pn439), whichever is shorter.

 For details, refer to 6-6 Brake Interlock on page 6-18.
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Pn439 Brake Release Speed Setting All
Setting 30 to 3,000 Unit r/min Default 30 Cycle the -
range setting power supply

Pn438 set value

| Applied (OFF)

Released (ON)

Motor rotation speed

Pn439 set value _\_ L
—_———— == == {Whenthe set time in Pn438 J

3 Pn438 set comes earlier.

Released (ON): Applied (OFF)

Motor rotation speed -
Pn439 set value KK‘ — — —| When the time to reach the set J

! value or less in Pn439 comes earlier.

Pn440 Warning Output Selection 1 All
Setting 0to 10 Unit - Default 0 Cycle the -
range setting power supply

Explanation of Set Values

Set value Description

sla1oWeled Bumas JoluoW eyl §-2

0 OR output for all types of warnings

Overload warning

Excessive regeneration warning

\'

Battery warning

Fan warning

Encoder communications warning

Encoder overheating warning

Vibration detection warning

Service life detection warning

OO N[O WIN|F

Reserved (Do not set.)

[EnY
o

Reserved (Do not set.)

» For the setting method, refer also to 10-2 Warning List on page 10-5.

Pn441 Warning Output Selection 2 All
Setting 0to 10 Unit - Default 0 Cycle the -
range setting power supply

» For this parameter, set the same value as for Warning Output Selection 1 (Pn440).

Pn442 | Positioning Completion Range 2
Setting 0to 262,144 Unit Command units Default 10 Cycle the -
range setting power supply

» Set the positioning completion range.
 For this parameter, set the same value as for Positioning Completion Range 1 (Pn431).
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/-6

Extended Parameters

|
Pn500 Electronic Gear Ratio Numerator 2
Setting 0 to 230 Unit - Default 0 Cycle the -
range setting power supply
Pn501 Electronic Gear Ratio Numerator 3 Position
Setting 0 to 230 Unit - Default 0 Cycle the -
range setting power supply
Pn502 Electronic Gear Ratio Numerator 4 Position
Setting 0 to 230 Unit - Default 0 Cycle the -
range setting power supply
Pn503 Encoder Dividing Denominator All
Setting 0to 262,144 Unit - Default 0 Cycle the Required
range setting power supply

« Encoder pulses are divided based on the following formula if Encoder Dividing Denominator is not O.

Pn011
Encoder feedback pulse — |————— [ — Output pulse

Pn503

Therefore, if the host system generated a pulse count in the quadruple process, the resolution of
pulse output per rotation can be calculated using the following formula.

. . Pn011 .
Resolution of pulse output per rotation = —5-=53~ X Encoder resolution

« The resolution of pulse output per rotation is not more than the encoder resolution. (With the above
settings, the resolution of pulse output per rotation is equal to the encoder resolution.)

» For the phase-Z signal, one pulse will be output per motor rotation.

« The phase-Z signal will be output in sync with the phase-A signal when the resolution of pulse output
per rotation calculated using the above formula is a multiple of 4. In other cases, however, the phase-
Z signal will not be synchronized with the phase-A signal because it is output at the encoder
resolution and its width is narrower than the phase-A signal.

Output source is Encoder and Output source is Encoder and
dividing ratio of command pulses || dividing ratio of command pulses
is a multiple of 4 is not a multiple of 4

AL || A i
z |_| z 33ﬂ

Synchronous Asynchronous
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Pn504 Drive Prohibition Input Selection All
Setting Oto 2 Unit - Default 1 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description
0 Forward/Reverse Drive Prohibition Input enabled
1 Forward/Reverse Drive Prohibition Input disabled
2 Forward/Reverse Drive Prohibition Input enabled

« Install a limit switch at each end of the motor shaft to prohibit the Servomotor from being driven in the
direction corresponding to the switch that has been activated, thus preventing damage to the
machine due to a workpiece overrun.

e The function operates as follows when this parameter is set to O:

» When Forward Drive Prohibition Input (POT: CN1 pin 9) and COM are connected: Normal state in
which the forward limit switch is not operating

e When Forward Drive Prohibition Input (POT: CN1 pin 9) and COM are open: Forward rotation
prohibited and reverse rotation permitted

» When Reverse Drive Prohibition Input (NOT: CN1 pin 8) and COM are connected: Normal state in
which the reverse limit switch is not operating

» When Reverse Drive Prohibition Input (NOT: CN1 pin 8) and COM are open: Reverse rotation
prohibited and forward rotation permitted

» When set to 0, the Servomotor decelerates and stops according to the sequence set in Stop
Selection for Drive Prohibition Input (Pn505). For details, refer to explanation for Stop Selection for
Drive Prohibition Input (Pn505).

When set to 0 and if both the Forward and Reverse Prohibition Input signals are open, a Drive
Prohibition Input Error (Alarm No. 38) will occur.

When set to 2, a Drive Prohibition Input Error (Alarm No. 38) will occur when the connection between
either Forward or Reverse Prohibition Input and COM is open.

If a limit switch above the workpiece is turned OFF when using a vertical axis, the upward torque
decreases, and there may be repeated vertical movement of the workpiece. If this occurs, set Stop
Selection for Drive Prohibition Input (Pn505) to 2, or limit the operation using the host controller
instead of using this function.

slalaweled papualxy 9-,
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Pn505 Stop Selection for Drive Prohibition Input All
Setting Oto2 Unit - Default 0 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description

0 During deceleration: Dynamic brake operation
After stopping: Torque command = 0 for drive prohibition direction
Error counter: Hold

1 During deceleration: Torque command = 0 for drive prohibition direction
After stopping: Torque command = 0 for drive prohibition direction
Error counter: Hold

2 During deceleration: Immediate stop
After stopping: Torque command = O for drive prohibition direction
Error counter: Clear before and after deceleration
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« Set the drive conditions during deceleration and after stopping, when the Forward Prohibition Input
(POT: CNL1 pin 9) or Reverse Drive Prohibition Input (NOT: CN1 pin 8) is enabled.

* When set to 2, the torque limit during deceleration is limited by the value set in Immediate Stop
Torque (Pn511).

The dynamic brake is designed only for immediate stop. Configure the system to stop for about three

minutes after the dynamic brake operates.

Pn506 Stop Selection with Servo OFF All
Setting Oto9 Unit Default 0 Cycle the -
range setting power supply
Explanation of Set Values
Set Description
value During deceleration” After stopping Error counter
0 Dynamic brake operation Dynamic brake operation Clear™
1 Free-run Dynamic brake operation Clear™
2 Dynamic brake operation Servo-free Clear™
3 Free-run Servo-free Clear™
4 Dynamic brake operation Dynamic brake operation Hold 2
5 Free-run Dynamic brake operation Hold™
6 Dynamic brake operation Servo-free Hold 2
7 Free-run Servo-free Hold*?
8 Immediate stop™ Dynamic brake operation Clear™
9 Immediate stop™ Servo-free Clear™

« If an alarm occurs with the servo OFF, the Servomotor will operate according to the value set in Stop

Selection for Alarm Detection (Pn510). If the main power supply is turned OFF with the servo OFF,
the Servomotor will operate according to the value set in Stop Selection with Main Power Supply OFF
(Pn507).

« The dynamic brake is designed only for immediate stop. Configure the system to stop for about three

minutes after the dynamic brake operates.

*1 “Immediate stop” means stopping the Servomotor immediately by using control with the servo ON.

The torque command value at this time is limited by the value set in Immediate Stop Torque (Pn511).

*2  If the position command is supplied continuously or if the Servomotor rotates continuously with the servo OFF,

a Error Counter Overflow (Alarm No. 24.0) may occur due to the accumulation of position errors. In addition, if
the servo turns ON with a large position error, the Servomotor may start moving suddenly because the control
attempts to zero the error. Take extra care when using the Servo Drive with this parameter set to hold the
position error counter content.

*3  “During deceleration” means the period until the motor decreases its speed to 30 r/min or less from the normal

operation. Once the Servomotor decelerates to 30 r/min or lower and falls in an After stopping state, it follows
the operation described under “After stopping,” independent of the actual motor speed.

*4  The position error is always cleared to zero.
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Pn507 Stop Selection with Main Power Supply OFF All
Setting 0to9 Unit Default 0 Cycle the -
range setting power supply
Explanation of Set Values
Set Description
value During deceleration” After stopping Error counter
0 Dynamic brake operation Dynamic brake operation Clear™
1 Free-run Dynamic brake operation Clear™
2 Dynamic brake operation Servo-free Clear™
3 Free-run Servo-free Clear™
4 Dynamic brake operation Dynamic brake operation Hold™2
5 Free-run Dynamic brake operation Hold*2
6 Dynamic brake operation Servo-free Hold™2
7 Free-run Servo-free Hold ™
8 Immediate stop™! Dynamic brake operation Clear™
9 Immediate stop™ Servo-free Clear™

« If an alarm occurs with the main power supply OFF, the Servomotor will operate according to the
value set in Stop Selection for Alarm Detection (Pn510). If the main power supply is turned OFF with
the servo ON and Undervoltage Alarm Selection (Pn508) is set to 1, the Servomotor will operate
according to the value set in Stop Selection for Alarm Detection (Pn510) because a Main Power
Supply Undervoltage (AC cut-off detection) alarm (Alarm No. 13.1) occurs.

» The dynamic brake is designed only for immediate stop. Configure the system to stop for about three
minutes after the dynamic brake operates.

*1 “Immediate stop” means stopping the Servomotor immediately by using control with the servo ON.
The torque command value at this time is limited by the value set in Immediate Stop Torque (Pn511).
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*2 If the position command is supplied continuously or if the Servomotor rotates continuously with the main power
supply OFF, a Error Counter Overflow (Alarm No. 24.0) may occur due to the accumulation of position errors.
In addition, if the servo turns ON with a large position error, the Servomotor may start moving suddenly
because the control attempts to zero the error. Take extra care when using the Servo Drive with this parameter
set to hold the position error counter content.

*3  “During deceleration” means the period until the motor decreases its speed to 30 r/min or less from the normal
operation. Once the Servomotor decelerates to 30 r/min or lower and falls in an After stopping state, it follows
the operation described under “After stopping,” independent of the actual motor speed.

*4  The position error counter content will be always cleared to zero with these settings.

Pn508 Undervoltage Alarm Selection All
Setting Otol Unit - Default 1 Cycle the -
range setting power supply

Explanation of Set Values

Set value Description
0 The servo is turned OFF based on the value set in Stop Selection with Main Power Supply OFF
(Pn507). The servo is then turned back ON when the main power supply is turned ON.
1 A Main Power Supply Undervoltage alarm (Alarm No. 13.1) occurs, causing an alarm trip.
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Pn509 Momentary Hold Time All
Setting 70 to 2,000 Unit 1ms Default 70 Cycle the Required
range setting power supply
« Set the Main Power Supply Alarm detection time.
* When set to 2,000, the main power supply OFF detection is disabled.
Pn510 Stop Selection for Alarm Detection All
Setting Oto7 Unit Default 0 Cycle the -
range setting power supply
Explanation of Set Values
Set Description
value During deceleration™ After stopping Error counter
0 Dynamic brake operation Dynamic brake operation Clear™!
1 Free-run Dynamic brake operation Clear?
2 Dynamic brake operation Servo-free Clear™?
3 Free-run Servo-free Clear™?
4 Operation A: Inmediate stop”? Dynamic brake operation Clear?
Operation B: Dynamic brake operation
5 Operation A: Inmediate stop”? Dynamic brake operation Clear®
Operation B: Free-run
6 Operation A: Inmediate stop™? Servo-free Clear?
Operation B: Dynamic brake operation
7 Operation A: Inmediate stop™? Servo-free Clear?
Operation B: Free-run

» Set the operation after stopping or during deceleration of the Servomotor when any protective
function of the drive operates for an alarm detection.

« The dynamic brake is designed only for immediate stop. Configure the system to stop for about three
minutes after the dynamic brake operates.

The error counter is cleared when the alarm is reset.

*1
*2

*3

Operation A and B indicate whether immediate stop is executed when an alarm occurs. If an immediate stop
alarm occurs, immediate stop in operation A is executed. If an alarm that does not support immediate stop
occurs, stop in operation B is executed.

“During deceleration” means the period from the motor is running until the motor speed reaches 30 r/min or
lower. Once the motor reaches 30 r/min or lower and changes to the after stopping status, following operation
is based on the after stopping status regardless of the motor speed.
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® Immediate Stop Operation when an Alarm that Supports Immediate Stop

Speed A
[r/min]

Occurred

Speed command

Speed at which Servomotor

| isjudgedasstopped |
(30 r/min) ! ! #Time
Alarm No alarm generation . An alarm that supports
! ' immediate stop occurred
Torque Limit Normal torque limit | Normal torque limit
! I Immediate Stop Torque (Pn511)
} I (Shock mitigation during immediate stop)
Overspeed For normal operation For normal operation
protection
threshold Overspeed Detection Level Setting at Inmediate Stop

(Pn615) (Protection from runaway at immediate stop)

| Set Overspeed Detection Level Setting at
. Immediate Stop (Pn615) to a value equal to or
' greater than the value set in Overspeed Detection
' Level Setting (Pn513).

Immediate  Alarm state (Action after stopping:
' stop operation Dynamic brake or free-run)

Normal operation (command from host) 1

| Immediate stop time
—_—

« If the actual rotation speed is not lower than 30 r/min even when the time set in Alarm Detection

Allowable Time Setting (Pn614) has elapsed, an alarm state will occur immediately. In addition, if an
alarm that does not support the immediate stop function occurs in the Servo Drive during an
immediate stop, an alarm state will occur immediately.

To prevent the Servomotor from running out of control during an immediate stop, set an allowable
overspeed level in Overspeed Detection Level Setting at Immediate Stop (Pn615). An Overspeed 2
alarm (Alarm No. 26.1) does not support the immediate stop function and, if it occurs, causes an
alarm trip. However, if this allowable level is lower than the value set in Overspeed Detection Level
Setting (Pn513), the Servomotor does not stop immediately because the Overspeed 2 alarm (Alarm
No. 26.1) occurs before the Overspeed alarm (Alarm No. 26.0).

The Servomotor also does not stop immediately if Alarm No. 26.0 and Alarm No. 26.1 are detected
simultaneously because, even though Alarm No. 26.0 is indicated, Alarm No. 26.1 is also generated
internally.

Pn511 Immediate Stop Torque All
Setting 0 to 500 Unit % Default 0 Cycle the -
range setting power supply

» Set the torque limit for the following cases.

» During deceleration with Stop Selection for Drive Prohibition Input (Pn505) set to 2
» During deceleration with Stop Selection with Main Power Supply OFF (Pn507) set to 8 or 9
» During deceleration with Stop Selection with Servo OFF (Pn506) set to 8 or 9

* The normal torque limit is used if this parameter is set to 0.

» The unit is 0.1% of the rated torque.
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Pn512 Overload Detection Level Setting All
Setting 0 to 500 Unit % Default 0 Cycle the -
range setting power supply

» Set the overload detection level.

* The value is regarded as 115% if set to O.

* The value is regarded as 115% also if set to more than 115.
« The unit is a percentage (%) of the rated torque.

Pn513 Overspeed Detection Level Setting All
Setting 0 to 20,000 Unit r/min Default 0 Cycle the -
range setting power supply

« Set the overspeed detection level.
* The overspeed detection level is 1.2 times the maximum rotation speed of the Servomotor if set to 0.

« This parameter should normally be set to 0. The setting should be changed only when it is necessary
to lower the overspeed detection level.

* The set value of this parameter is limited to 1.2 times the maximum rotation speed of the Servomotor.
« The detection margin of error for the set value is +£36 r/min for a 5-core incremental encoder.

Pn514 Overrun Limit Setting Position
Setting 0 to 1,000 Unit 0.1 rotation Default 10 Cycle the -
range setting power supply

» Set the allowable operating range for the position command input range.
* If the set value is exceeded, an Overrun Limit Error will occur.

Without position command input

Servomotorj]] Load
Pn514(Pn514
Servomotor
) operating )
Alarm generation range | range ~ | Alarm generation range

With position command input

Servomotor{{[] : Load

I Position command L
Pn514 input range Pn514

Alarm generation
Alarm generation range | Servomotor operating range | range
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Pn515 Control Input Signal Read Setting All
Setting Oto3 Unit - Default 0 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description
0 0.166 ms
1 0.333ms
2 1ms
3 1.666 ms

 Select the signal read cycle for control signals.

Pn516 Alarm Reset Condition Setting All
Setting Oto1l Unit - Default 0 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description ;
0 120 ms 2
1 Follow the setting of Control Input Signal Read Setting (Pn515). §
o
 Select the time during which the RESET signal must last to be recognized as an Alarm Reset Input signal. g
3
Pn517 Error Counter Reset Condition Selection %
Setting Oto4 Unit - Default 3 Cycle the - ’
range setting power supply
7
Explanation of Set Values
Set value Description
0 Disabled
1 Clear the error counter at level when the signal is shorted for 500 ps or longer.
2 Clear the error counter at level when the signal is shorted for 1 ms or longer.
3 Clear the error counter at edge when the signal changes from open to shorted for 100 ps or longer.
4 Clear the error counter at edge when the signal changes from open to shorted for 1 ms or longer.

*  The minimum duration of the RESET input signal when the parameter is set to 1 or 2 is as follows.

Error Counter
Reset Input signal

> s
Set value 1: 500 ps or more
Set value 2: 1 ms or more

Resetting error continues
* The minimum duration of the RESET input signal when the parameter is set to 3 or 4 is as follows.

Error Counter
Reset Input signal

;4—?3
Set value 3: 100 Ms or more
Set value 4: 1 ms or more

\

Resetting error occurs only once
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Pn518 | Command Pulse Prohibition Input Setting
Setting Oto1l Unit - Default 1 Cycle the -
range setting power supply
Explanation of Set Values
Set value Description
0 Enabled
1 Disabled

Select whether to enable or disable the Pulse Prohibition Input (IPG).
The command pulse input counting process will be force-stopped when the Command Pulse
Prohibition input is enabled.

Pn519 | Command Pulse Prohibition Input Read Setting
Setting Oto4 Unit - Default 0 Cycle the RequTed
range setting power supply
Explanation of Set Values
Set value Description

0 0.166 ms

1 0.333 ms

2 1ms

3 1.666 ms

4 0.166 ms (No judgment of multiple matches)

Select the signal read cycle for the Pulse Prohibition Input (IPG).

The signal status is updated when the signal status in each signal read cycle that has been set
matches multiple times.

The possibility of malfunction due to noise can be reduced by lengthening the signal read cycle.
However, the responsiveness to signal input will be degraded.

Pn520 Position Setting Unit Selection
Setting Oto1l Unit - Default 0 Cycle the Required
range setting power supply
Explanation of Set Values
Set value Description
0 Command unit
1 Encoder unit

Select the setting unit of Positioning Completion Range 1 and 2 (Pn431 and Pn442) and Error
Counter Overflow Level (Pn014).
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Pn521 Torque Limit Selection m
Setting Oto6 Unit - Default 1 Cycle the -
range setting power supply

Explanation of Set Values

Torque Limit Torque Limit

Torque Limit Forward direction | Reverse direction

S((;Ir?gtzlf)n Switching (TLSEL) f/vz\”(tg:ISnZ%/iitg;A% torque limit torque limit
0 // 
1 - - Pn013
2 - - Pn013 | Pn522
3 OFF Enabled Pn013
ON Enabled Pn522

S

T
- P T

6 OFF - Pn013 Pn522
ON - Pn525 Pn526 ~
(o]
+ Set the torque limit method for forward/reverse direction. Y
[¢]
« If the parameter is set to 0, the forward and reverse torque limit inputs are limited by No. 1 Torque 2
Limit (Pn013). g
o
Q
Pn522 No. 2 Torque Limit Position %
Setting 0 to 500 Unit % Default 500 Cycle the - g
range setting power supply

» Set the second output torque limit of the Servomotor (Pn013: No. 1 Torque Limit and Pn522: No. 2
Torque Limit).
» For torque limit selection, refer to Torque Limit Selection (Pn521).

» Make the setting as a percentage of the rated torque.
Example: When the maximum torque is limited to 150%

Torque [%]

300 (maximum)

\'

When both Pn013 and 2001
Pn522 are set to 150 >

100 (rated)T

' I ' * * Speed
+100 (rated) (maximum)

7200

300
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Pn523 | Torque Limit Switching Setting 1 Position
Setting 0 to 4,000 Unit ms/100% Default 0 Cycle the -
range setting power supply

» Set the rate of change when switching from No.1 Torque Limit to No.2 Torque Limit.
* When set to 0, switching takes place immediately.

Torque Limit
Switching (TLSEL)

No.1 1 Torque Limit !
Torque Limit ' Switching Setting 1
(Pn013) + (Pn523) 1

No.2
Torque Limit | ‘ ‘ |
(Pn522) LN /oo L L
1 Torque Limit Switching '
Setting 2 (Pn524)
Pn524 | Torque Limit Switching Setting 2 Position
Setting 0 to 4,000 Unit ms/100% Default 0 Cycle the -
range setting power supply
« For this parameter, set the same value as for Torque Limit Switching Setting 1 (Pn523).
Pn525 | Forward External Torque Limit Position
Setting 0 to 500 Unit % Default 500 Cycle the -
range setting power supply
« Set the forward external torque limit for the torque limit switching input.
e The unitis 0.1% of the rated torque.
Pn526 Reverse External Torque Limit Position
Setting 0 to 500 Unit % Default 500 Cycle the -
range setting power supply
« Set the reverse external torque limit for the torque limit switching input.
e The unit is 0.1% of the rated torque.
Pn527 Reserved
Setting 30 Unit - Default 30 Cycle the -
range setting power supply
Do not set.
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Pn528 Default Display All
Setting 0to 35 Unit - Default 1 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description
0 Position command error
1 Motor speed
2 Position command speed
3 Speed control command
4 Torque command
5 Total encoder pulses
6 Total command pulses
8 Reserved (Do not set.)
9 Control mode
10 1/0 signal status
11 Reserved
(Do not set.) ;
12 Alarm factor, history r:.:
13 Warning number §
14 Regeneration resistance load ratio %
15 Overload load ratio §
16 Inertia ratio =
17 Reason for no rotation @
18 Display of the number of 1/O signal changes
20 Reserved 7
(Do not set.)
21 Reserved
(Do not set.)
22 Monitor for the number of encoder communications errors
23 Reserved
(Do not set.)
24 Position error (for each encoder)
25 Reserved
(Do not set.)
26 Reserved
(Do not set.)
27 P-N voltage
28 Software version
29 Drive serial number
30 Motor serial number
31 Accumulative operation time
32 Automatic motor recognition function
33 Temperature information
35 Reserved (Do not set.)

» Select the type of data to be displayed by default on the 7-segment front panel display when the
power supply is powered on.
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 For details about the display, refer to 8-4 Mode Setting on page 8-6.

Pn531 Reserved

Setting 1 Unit - Default 1 Cycle the -
range setting power supply
e Do not set.
Pn532 Command Pulse Input Maximum Setting
Setting 250 to 4,000 Unit Kpps Default 4,000 Cycle the Required
range setting power supply

¢ Set the maximum command pulse input value. A Command Pulse Frequency Error (Alarm No. 27.0)
occurs if the command pulse input frequency exceeds this value x 1.2.

e The Servo Drive detects the Command Pulse Frequency Error for pulses it has accepted. Therefore,
if may not detect the error if the number of input pulses is much larger than the value set in this
parameter. In addition, setting the value to 1,000 or less enables the use of the digital filter for the
command pulse input as shown in the table below.

Pn532 set value Digital filter
250 to 499 200 ns x 2 readings
500 to 999 100 ns x 2 readings
1,000 to 4,000 None (through)
Pn533 Pulse Regeneration Output Limit Setting All
Setting Oto1l Unit - Default 0 Cycle the Reqm
range setting power supply

Explanation of Set Values

Set value Description
0 Error detection disabled
1 Error detection enabled

» Set whether to enable or disable the detection of the Pulse Regeneration Error (Alarm No. 28.0).

Pn535 Front Key Protection Setting All
Setting Oto1l Unit - Default 0 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description
0 Front panel operation not restricted
1 Front panel operation restricted

« Set whether or not to restrict operations on the front panel.
e The restricted operation varies depending on the mode as shown in the table below.

Mode Operations restricted
Monitor Mode All monitor data can be viewed.
Parameter Setting Mode Parameters cannot be changed. However, set parameter values can be viewed.
EEPROM Write Mode Unavailable (Not displayed)
Ancillary Function Mode Operations other than disabling the front key protection setting are unavailable
(not displayed).
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/-7 Special Parameters

Pn600 Reserved
Setting 0 Unit - Default 0 Cycle the -
range setting power supply

¢ Do not set.
Pn602 Excessive Speed Error Setting All
Setting 0 to 20,000 Unit r/min Default 0 Cycle the -
range setting power supply

» Set the detection level for Excessive Speed Error (Alarm No. 24.1).
* When set to 0, the detection of Excessive Speed Error is disabled.

Pn604 Jog Speed All
Setting 0 to 500 Unit r/min Default 300 Cycle the -
range setting power supply
-
» Set the command speed for trial JOG operation (speed control). N
(0]
e
Pn605 Gain 3 Effective Time g-
Setting 0 to 10,000 Unit 0.1 ms Default 0 Cycle the - ]
range setting power supply o
3
o)
[%2]

» Set effective time of Gain 3 for 3-step gain switching.

Pn606 Gain 3 Ratio Setting Position
Setting 50 to 1,000 Unit % Default 100 Cycle the - 7
range setting power supply

» Set Gain 3 as a multiple of Gain 1.

Pn607 Torque Command Value Offset All
Setting —100 to 100 Unit % Default 0 Cycle the -
range setting power supply

» Set the offset torque to add to torque commands.
e The unit is a percentage (%) of the rated torque.

Pn608 Forward Direction Torque Offset All
Setting —100 to 100 Unit % Default 0 Cycle the -
range setting power supply

» Set the value to be added to torque commands for operation in the forward direction.
» The unit is a percentage (%) of the rated torque.

Pn609 Reverse Direction Torque Offset All
Setting —100 to 100 Unit % Default 0 Cycle the -
range setting power supply

» Set the value to add to torque commands for operation in the reverse direction.
» The unit is a percentage (%) of the rated torque.
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Pn610 Function Expansion Setting
Setting Oto 63 Unit - Default 0 Cycle the -
range setting power supply

* Enable or disable the extended function allocated to each bit.

. . Set value

Bit Function

0 1
bit 0 Instantaneous speed observer function Disabled Enabled
bit 1 Disturbance observer function Disabled Enabled
bit 2 Disturbance observer operation setting Always enabled Only when Gain 1 is

selected
bit 3 Inertia ratio switching function Disabled Enabled
bit 4 Electric current response improvement Disabled Enabled
function

bit 5 Disabled - -

Set the decimal value that is converted from the bit values.
[Example]

Instantaneous speed observer function: Enabled
Disturbance observer function: Enabled

Disturbance observer operation setting: Always enabled
Inertia ratio switching function: Disabled

Electric current response improvement function: Enabled

With the above settings, the value in each bit is expressed as 10011, which is 19 in decimal.
Therefore, set the parameter to 19.

Pn611 Electric Current Response Setting All
Setting 50 to 100 Unit % Default 100 Cycle the -
range setting power supply

» Make fine adjustment to electric current response. The default setting is 100%.

Pn613 Inertia Ratio 2 All
Setting 0 to 10,000 Unit - Default 250 Cycle the -
range setting power supply

« Set the second load inertia as a percentage of the motor rotor inertia.
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Pn614 Alarm Detection Allowable Time Setting All
Setting 0to 1,000 Unit ms Default 200 Cycle the -
range setting power supply

» Set the time required for the Brake Interlock Output (BKIR: CN1 pin 10) to turn OFF after the

Operation Command (RUN: CN1 pin 29) is detected to be OFF, when servo OFF status is entered
while the Servomotor is operating.

When the Operation Command (RUN) turns OFF while the Servomotor is operating, the motor
decelerates to reduce rotation speed, and the Brake Interlock Output (BKIR) turns ON after the set
time elapsed.

Operation Command (RUN)

Brake Interlock Output (BKIR) Released Held
PRLAY
—_— ! No power
Motor power is supplied Power supply ‘ supply
Motor speed
¥ 30 r/min

A

“TB” in the above figure is the setting time in Brake Timing During Operation or the time until the
motor rotation speed falls to 30 r/min or lower, whichever is shorter.

For details, refer to 6-6 Brake Interlock on page 6-18.

Pn615 Overspeed Detection Level Setting at Immediate Stop All
Setting 0 to 20,000 Unit r/min Default 0 Cycle the -
range setting power supply

Set the overspeed detection level in the event of an immediate stop alarm.
The overspeed detection level is 1.2 times the maximum rotation speed of the Servomotor 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 lower the overspeed detection level.

The set value of this parameter is limited to 1.2 times the maximum rotation speed of the Servomotor.

Pn616 Reserved
Setting 1 Unit - Default 1 Cycle the -
range setting power supply

Do not set.
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Pn617 Front Panel Parameter Write Selection All
Setting Oto1l Unit - Default 0 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description
0 Writing to the EEPROM is not performed simultaneously with parameter changes.
1 Writing to the EEPROM is performed simultaneously with parameter changes.

» Select whether to write to the EEPROM when a parameter is changed from the front panel.

Pn618 Power Supply ON Initialization Time All
Setting 0to 100 Unit 0.1s Default 0 Cycle the Required
range setting power supply

« Set the initialization time after turning ON the power supply to the standard 1.5 seconds plus the
specified value.

Pn619 Encoder Phase-Z Setting All
Setting 0to 32,767 Unit Pulses Default 0 Cycle the Required
range setting power supply

« Make fine adjustment to the encoder phase-Z width if the number of pulses per motor rotation after
pulse output dividing is not an integer.

Pn620 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

e Do not set.

Pn621 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

e Do not set.

Pn622 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply
e Do not set.
Pn623 Disturbance Torque Compensation Gain Position
Setting —100 to 100 Unit % Default 0 Cycle the -
range setting power supply

« Set the compensation gain for the disturbance torque.

Pn624 Disturbance Observer Filter Setting
Setting 10 to 2,500 Unit 0.01 ms Default 53 Cycle the -
range setting power supply

Set the filter time constant for disturbance torque compensation.
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Pn627 Warning Latch Hold Time Selection All
Setting Oto 10 Unit - Default 5 Cycle the Required
range setting power supply

Explanation of Set Values

Set value Description

0 Latch time infinite
1to 10 Latch time 1 to 10 seconds

Pn628 Not used All
Setting - Unit - Default - Cycle the -

range setting power supply

Pn631 Realtime Autotuning Estimated Speed Selection All
Setting Oto3 Unit - Default 1 Cycle the -

range setting power supply

Explanation of Set Values

~

4

Set value Description 1

[¢]

0 Fix the estimated result when load estimation is stabilized. =

1 Estimate every minute from the load characteristic changes. 3

2 Estimate every second from the load characteristic changes. 2

@

3 Estimate the optimum from the load characteristic changes. T

%]

Pn632 Realtime Autotuning Customization Mode Setting All 7
Setting -32,768 to 32,767 Unit - Default 0 Cycle the -

range setting power supply

 Set the details of the autotuning function when Realtime Autotuning Mode Selection (Pn002) is set to 6.
 For realtime autotuning, refer to 9-2 Realtime Autotuning on page 9-4.

Explanation of Set Values

Bit Name Description
Oto1l Load characteristic Select to enable or disable load characteristic estimation.
estimation™® 0: Disabled
1: Enabled
2t0 3 Inertia ratio updating Select whether to update the value set in Inertia Ratio 1 (Pn004) with the

load characteristic estimation result.
0: Uses the present set value.
1: Updates with the estimation result.
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Bit Name Description

4106 Torque compensation Select whether to update the values set in Torque Command Value Offset
(Pn607), Forward Direction Torque Offset (Pn608), and Reverse Direction
Torque Offset (Pn609) with the load characteristic estimation result.

0: Use the present set value.

1: Disable torque compensation. Clear the above parameters to zero.
2: Vertical mode. Update Pn607 and clear Pn608 and Pn609 to zero.
3

: Friction compensation (small). Update Pn607 and set small
compensation values in Pn608 and Pn609.
4: Friction compensation (intermediate). Update Pn607 and set
intermediate compensation values in Pn608 and Pn609.
5: Friction compensation (large). Update Pn607 and set large
compensation values in Pn608 and Pn609.

7 Rigidity setting Select to enable or disable the basic gain setting by Realtime Autotuning
Machine Rigidity Setting (Pn003).
0: Disabled
1: Enabled

8 Fixed parameter setting | Select whether to allow changes to fixed parameters that normally are set

to fixed values.
0: Use the present values.
1: Set to fixed values.

9to 10 | Gain switch setting Select the method to set parameters that relate to gain switching while
realtime autotuning is enabled.

0: Use the present settings.
1: Disable gain switching.
2: Enable gain switching.

*1 When load characteristic estimation is disabled, setting to update the inertia ratio with the estimation result
does not cause the present value to change. Also, setting to update the torque compensation value with the
estimation result causes load characteristic estimation to be disabled.

Precautions for Safe Use

This parameter must be set in units of bits. Unexpected operation may occur if the bits are not
set correctly. Set this parameter with care.

@ Additional Information

How to Set the Parameter Bits
Follow these steps to calculate the set value, when you make any setting other than 0.
(1) Confirm the least significant bit (LSB) in each set value.

E.g. LSB of Torque compensation function: 4
(2) Multiply the set value by 2 raised to the power of the bit number of the LSB.

E.g. To settorque compensation to “Friction compensation (small)”:

24x3=48

(3) Repeat Step (1) and (2) for each bit setting. Set the sum of all bit values in Pn632.

E.g. The calculation formula is as shown below for the following settings:
Load characteristic estimation = Enabled, Inertia ratio updating = Enabled,
Torgue compensation = Friction compensation (small), Rigidity setting = Enabled,
Fixed parameter setting = Set to fixed values, and Gain switch setting = Enabled

0x1+22x1+2%x3+2"x1+28x1+2%9x2=1461
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Pn633 Reserved

Setting 1,000 Unit - Default 1,000 Cycle the -
range setting power supply

* Do not set.

Pn634 Reserved

Setting 0 Unit - Default 0 Cycle the -
range setting power supply

* Do not set.

Pn635 Reserved

Setting 10 Unit - Default 10 Cycle the -
range setting power supply
* Do not set.
Pn637 Vibration Detection Threshold All
Setting 0to 1,000 Unit 0.1% Default 0 Cycle the -
range setting power supply
-
» Set the vibration detection threshold. ;‘)
« If torque vibration that exceeds this setting is detected, a vibration detection warning occurs. E
» The unit is 0.1% of the rated torque. %
Q
Pn638 Warning Mask Setting All %
Setting -32,768 to 32,767 Unit - Default 4 Cycle the Required g
range setting power supply

» Set a mask for warning detection.
« If you set the corresponding bit to 1, the corresponding warning detection is disabled.
» For the setting method, refer to 10-2 Warning List on page 10-5.

\l

m Precautions for Correct Use

Pn700 to Pn799 and Pn800 to Pn899 are not used. Do not change the settings.
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Operation
]

This section gives the operational procedure and explains how to operate in each

mode.

8-1 Operational Procedure . . ... ..ot e e e e e 8-2

8-2 Preparing for Operation . .......... .. 8-3
8-2-1 Items to Check Before Turning ON the Power Supply . .................. 8-3
8-2-2  Turning ON the Power Supply. . . . ... 8-4
8-2-3  Checkingthe Display . ... ... ..ot 8-4

8-3 Usingthe FrontPanel Display ........... ... . . . i .. 8-5

8-4 Mode Setting . ... .o e 8-6
8-4-1 Changingthe Mode . ..... ... . . 8-6
8-4-2 Monitor MOde . . . ... o 8-7
8-4-3  Parameter Setting Mode. . . ... 8-19
8-4-4  Parameter Write Mode . . ........ .. 8-21
8-4-5  Auxiliary Function Mode . . . . ... .. 8-22

8-5 Trial Operation. . . ... .. 8-28
8-5-1 Preparations for Trial Operation .. ............ . . . .. 8-28
8-5-2  Trial Operation in Position Control Mode .. ............ .. ... .. ....... 8-29
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8-1 Operational Procedure

Turn ON the power supply after correct installation and wiring and check the operation of the
Servomotor and Servo Drive individually.

Then make the function settings as required according to the use of the Servomotor and Servo Drive.

If user parameters are set incorrectly, there is a risk of unexpected motor operation, which can be
dangerous. Set user parameters accurately according to the setting methods in this User’s Manual.

Item Description Reference
Mounting and | Install the Servomotor and Servo Drive according to the installation | Section 4, 4-1
installation conditions. (Do not connect the Servomotor to mechanical
systems before checking the operation with no-load.)
Wiring and Connect the Servomotor and Servo Drive to the power supply and | Section 4, 4-2
connections | peripheral equipment.
Specified installation and wiring conditions must be satisfied,
particularly for models conforming to the EC Directives.
Preparing for | Check the necessary items and then turn ON the commercial Section 8, 8-2
operation power supply.
Check on the display to see whether there are any internal errors
in the Servo Drive.
Function Set the user parameters related to the functions required for Section 7
settings application conditions.
Trial operation | First, check motor operation with no-load. Then turn the power Section 8, 8-5
supply OFF and connect the Servomotor to mechanical systems.
Turn ON the power supply again, and check to see whether
protective functions, such as the immediate stop and operational
limits, are functioning properly.
Check operation at both low speed and high speed using the
system without a workpiece, or with dummy workpieces.
Adjustment Manually adjust the gain if necessary. Section 9
Further adjust the various functions to improve the control
performance.
Operation Operation can now be started. Section 10
When any problems occur, refer to Section 10 Troubleshooting and
Maintenance.
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8-2 Preparing for Operation

|
This section explains the procedure to prepare the Servomotor and Servo Drive for operation on

completion of installation and wiring. It explains items to check both before and after turning ON the
power supply.

8-2-1 Items to Check Before Turning ON the Power Supply

I Checking Power Supply Voltage

» Check to be sure that the power supply voltage is within the ranges shown below.

R88D-KP01H/02H/04H/08H/10H/15H (Single-phase or single-phase/3-phase 200 VAC input)

Main circuit power supply: Single-phase or single-phase/3-phase 200 to 240 VAC (170 to 264 VAC)
50/60 Hz

Control circuit power supply: Single-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz

R88D-KP20H/30H/50H (3-phase 200 VAC input)
Main circuit power supply: 3-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz
Control circuit power supply: Single-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz

I Checking Terminal Block Wiring

» The main circuit power supply inputs (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 (® ) must be
properly connected to the terminal block.

uolnrelsado Joy buedald z-8

I Checking the Servomotor

» There should be no load on the Servomotor. (Do not connect the mechanical system.)
» The Servomotor side power lines and the power cables must be securely connected.

Alddns Jamod

au) NO Buuiny ai0jog 08y 0} SWd)| T-Z-8

I Checking the Encoder Wiring

» The encoder cable must be securely connected to the encoder connector (CN2) of the Servo Drive.
» The encoder cable must be securely connected to the encoder connector of the Servomotor.

I Checking the Control I/0O Connector

» The control cable must be securely connected to the control I/0O connector (CN1).
» The Operation Command (RUN) signal is OFF.
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8-2-2 Turning ON the Power Supply

« Turn ON the control circuit power after you conduct the pre-power-ON checking.
You can turn ON the main circuit power, but it is not a requirement.

« It will take approximately 2 seconds until the Alarm Output (/ALM) turns ON after the power supply is
turned ON. Configure the host controller so that it does not detect any alarm during this period (if the
power supply is powered ON with the host controller connected).

8-2-3 Checking the Display

I Display on the Servo Drive

» The display on the Servo Drive changes as follows when the power supply is turned ON.

| 11| ...Default display (Depends on the default
display settings of parameter Pn528.)
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8-3 Using the Front Panel Display

LED display (6-digit) )
When an alarm occurs, all LED flashes and then
alarm screen is displayed.

OmRON /
OO0 OO0 0O
O, J, O O &, &,
» {Mode key ]
@ @ @ A Switch between 4 modes.
e Monitor Mode
P ® Parameter Setting Mode
N e Auxiliary Function Mode
e Parameter Write Mode

Increment and Decrement key ]
Increase and decrease the parameter No. or
data value.

Shift key )

Shift the operating digits to the left.

H Data key ]

Switching the parameter and data display or storing
the data.
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8-4 Mode Setting

8-4-1 Changing the Mode

L

ot

l‘

Default display on
the front panel*' —)p

©O

InE iRl

" I,:, 0 i, ) \ ’ I.
<8 : H I% : = H

I I |

P ) ]
[l o I o e B i

1O

[ Parameter |
settings

7 N
—
SE||FE CCL D == -
ES| |l - 2 C Z 0
—
=3
a
J
[y [} [ o o1 _‘
- = - - 1z
>C’: II_III_!_‘ ’ — -
58 : ® .
EO : M
L — ©
=}
<L+ [y
[} [ (] -

*1 The display is based on Default Display (Pn528) setting after the power supply is turned ON.
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8-4-2 Monitor Mode

Display of the Number of

Position Command Error | | |} /O Signal Changes

117 — o
bz

Motor Rotation Speed Reserved

Reserved

Y Monitor for the Number of
Encoder Communications Errors

Reserved

Position Error (encoder units)

Position Command Speed

|
“

Speed Control Command

~—
-
-

-~

-

L

]
C
-

Torque Command

-~
-2
-
]
X
-
y
o

Total Encoder Pulses

Total Command Pulses Reserved
Reserved Reserved
Control Mode P-N Voltage

I/O Signal Status ] o Software Version

Reserved Drive Serial Number

Buimes apoiN +-8

Motor Serial Number

Accumulative Operation Time

Alarm Factor, History

Warning Number

oy [y

0] [ !
T | | T T | 2T |

h

2

Regeneration Resistance [,, ,,, _ ~ Automatic Motor Recognition A
Load Ratio L~ '+ " U Function N

L :

. - Drive Temperature and Encoder 3

verl L Ratio | 1] 15 o g
Overload Load Ratio |y 19 o Temperature 5

<

o

. . [ Yy ] ) g

InertiaRatio | iy 1o Reserved @

Reason for No Rotation

-

z
-
~d
r
-
3

Press @ to move in the direction of the arrow.
And press @ to move in the opposite direction.

» The display shows the motor rotation speed when the power supply is turned ON for the first time
after purchase. To change the display that appears when the power supply is turned ON, change the
value set in Default Display (Pn528). For details, refer to Pn528 Default Display on page 7-53.
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|
JY)
o
wn
=
o
>
O
(@)
3
3
Q
]
o
m
-
=
(@)
-
2
C3
[

f

Position Command Error [command units]

-
‘!
-~
!
-
-
-
‘!
-~
-t

Lower (L)
Higher (H)

Press @ to switch Lower (L) and Higher (H).

~

\-
(]

| !
’II !

A

I Motor Rotation Speed |1/ 15

(]
-~
)

1

-

« This indicates the motor rotation speed (unit: r/min).
e The minus (=) sigh means that the Servomotor is operates in the reverse rotation.

« This indicates the position command speed (unit: r/min).

I Position Control Command |03 -0t

|

e This indicates the speed control command (unit: r/min).

-,
<

- !
’ I !

a
-

_J
~

-
-
-
-
-

ITorque Command

" Tuinlnl
h [N

« This indicates the torque command value (%) of the Servo Drive.
* “100%" is displayed when the output from the Servo Drive is at rated torque.
« The minus (-) sign means the torque output when the Servomotor operates in the reverse rotation.
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Total Encoder Pulses [Encoder Pulse]

Lower (L)
Higher (H)

Press @ to switch Lower (L) and Higher (H).

| -

[ !
U !

-\
-
N

Ty

Total Command Pulses [Command Pulse]

Lower (L)
Higher (H) ©
A
E<
Press @ to switch Lower (L) and Higher (H). %
%)
’I :II_-II-I:II:‘ ’I_I N ] o
I 0 ) [ ) =
a

I Reserved
Do not set.

oo
£
N
<
(o]
3
8
<
2
@
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’ - T '_‘: el ] .': ‘ Position control mode
[ e R B I
b O el el ‘ Speed control mode
’ ,': - '-,' = ,': ‘ Reserved (Do not set any value.)

’::_

- - - ,': ‘ Reserved (Do not set any value.)

l- -
-

This indicates which control mode is in use: position control or speed control.

)0 signal status [ i85 o

~,
'

[

U

]
)

Input signal (Pin No.8) ON

|~
—~

.

-
L

L i
’ o .- ‘ Output signal (Pin No.10) OFF or Disabled.
L 1 L1

i

m
-
I

~ ...ON
= ... OFF or Disabled
Pin No.
117 .. Input
_ o
I~ = . Output

This indicates the status of the control input and output signals connected to CN1 pin.

® Switching between Input and Output Signals

-
J
J
-
X

It is possible to change the signal number
‘ if the decimal point is located on the right
of the signal number.

Press @ to move the flashing decimal point.

4—, =~ o~ ltis possible to switch the I/O, if the decimal
’ e ‘ point is located on the right of the 1/0 signal.

]
’ L ) 1

.
)

@ Switching between Input and Output.

=1 -
[N} ‘

-

|-|~
-

'

}

Press @@ to select the signal No. that you want to monitor.

(Lowest No. of ’

‘
A
"~
)
-
-
-

11
.

o

-]

‘ (Lowest No. of
output signal)

-
2
N
o
22

Input signal)

o

(] )
J I

-~

(Highest No. of
‘ Input signal)

(Highest No. of
output signal)

A

"
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8 Operation

~.
<!

-,

Do not set.

Alarm cord
(= = indicates no alarm)

lsl-l
.l

. ... Current alarm

l‘l‘l

.. History 0 (Latest)

~,
_J
d

(L
L

.. History 13 (Oldest)

l‘l‘l
-

» The alarm history function enables you to trace the history of up to 14 most recent alarms including
the current alarm.

» The display will flash if an alarm occurs.

« If an alarm that is recorded in the history occurs, the alarm code for the current alarm and for history
0 will be the same.

 “st” will flash on the display if Safety Input Error (Alarm No. 30.0) occurs.

Buimes apoiN +-8

S9PON JONUON Z-7-8
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® Alarm Codes and Description

e Description il Description
code code
11 Control Power Supply Undervoltage 26 Overspeed
12 Overvoltage 27 Electronic Gear Setting Error
13 Main Power Supply Undervoltage 34 Overrun Limit Error
14 Overcurrent 36 Parameter Error
15 Servo Drive Overheat 37 Parameter Destruction
16 Overload 38 Drive Prohibition Input Error
18 Regeneration Overload 44 Encoder 1-rotation Counter Error
21 Encoder Communications Error 45 Multi-rotation Counter Error
23 Encoder Communications Data Error 48 Encoder Phase-Z Error
24 Error Counter Overflow 49 Encoder CS Signal Error

Note The following alarms are not recorded in the history.
11: Control Power Supply Undervoltage
13: Main Power Supply Undervoltage
36: Parameter Error
37: Parameter Destruction
38: Drive Prohibition Input Error
95: Motor Non-conformity
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8 Operation

I Warning Number

X
2
1

3
z
3
C
-
3

f

7 ... Warning occurs

-

= =, ~...Nowarning

Warning number

Press @ @ to display the occurrence status of each warning.

-

] )

i

C

J
1

'

U

-,

-
'S
-

<
-,
!

I Regeneration Load Ratio

D

_ I~ ImNul
o D N

[ee)
» This indicates the regeneration resistance load ratio as a percentage when the detection level for the IS
regeneration overload is 100%. s
o
]
g
| overioad Load Ratio [ 15 ot :
’ 0 ammr ‘
i [y )

» This indicates the overload ratio as a percentage when the rated load is 100%.
L
N
I Inertia Ratio | !5~k 5
2
’ o} 100 ‘ The inertia ratio (%) is displayed. g_
]
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\r

1

IReasons for No Rotation |4 | & ¢

A number is displayed to indicate the cause why the motor does not rotate.

|

)

o

~|

" ... Position control {= ... Reserved

=~ [
il

-
\l

T T '_:: Speed control - ... Reserved
Control Cause
mode number
Related
No. Item control Description
mode
Flashing | An alarm or warning All An alarm or warning occurred.
occurred
0 No cause All No cause was detected. Normally, the Servomotor is rotating.
Main power cut off All The main power supply to the Servo Drive is not turned ON.
2 RUN input signal not All The Operation Command (RUN) signal is not connected to COM.
turned ON
3 Drive prohibition input All When Pn504 is 0 (drive prohibition input enabled):
not enabled + The forward drive prohibition input (POT) is open and the speed
command is in the forward direction.
» The reverse drive prohibition input (NOT) is open and the speed
command is in the reverse direction.
4 Torque limit value too All The torque limit value set in No. 1 Torque Limit (Pn013) or No. 2 Torque
small Limit (Pn522), whichever is enabled, is set to 5% or less of the rated torque.
6 IPG input enabled P IPG is open with Command Pulse Prohibition Input Setting (Pn518) set to 0
(enabled).
7 Command pulse input P » Command pulse input is not correct.
frequency too low » Connection with the input selected in Pn005 is not correct.
« The input pattern settings selected in Pn006 and Pn007 do not match,
etc.
Due to these causes, the number of command pulses per command cycle
is decreased to 1 pulse or less.
8 ECRST input enabled P Error Counter Reset Input (ECRST) is connected to COM with Error
Counter Reset Condition Selection (Pn517) set to 0.
9 VZERQO input enabled ST Zero Speed Designation (VZERO) is open with Zero Speed Designation
Selection (Pn315) set to 1 (enabled).
11 Internal command speed S The selected internal command speed is 30 r/min or less.
zero
14 Other causes All Although none of the above causes 1 to 13 is applicable, the Servomotor is
rotating at 20 r/min or less. (Possible causes are a small command value, a
heavy load, lock, or collision, a Servo Drive/Servomotor fault, etc.)

Note The Servomotor may rotate even when the displayed cause number is other than 0.
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I

I Display of the Number of I/O Signal Changes [ /5 =&

)
1

"
A
_J

. \

ss
-
-
o~

[
Number of 1/0 signal changes
Pin No.

.. Input signal

12 ... Output signal

’ " o — | Itis possible to change the pin number if the decimal
) ! | point is located on the right of the pin number.

/ Press @to move the flashing decimal point.
-

It is possible to switch input and output, if the decimal
point is located between the pin number.

I =
(N On | it

Press @ @ to switch input and output.

I Reserved
Do not set. °;
5
o
| reserved
Do not set. &
I Monitor for the Number of Encoder Communications Errors
— _ i
Ef ] 5
5
!
Number of communications error §
[ o oy
:': :'/' Encoder 1" /'_:'. Reserved

|

-
-~
-

N
I

i~

-,

|

~l~|
-
-
-
-
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8 Operation

| reserved

Do not set.

f

Encoder position error [encoder units]

Lower (L)
Higher (H)

Press @ to switch Lower (L) and Higher (H).

-,
<

()

!
! !

-
-

I Reserved

Do not set.

I Reserved

Do not set.

| o-n voltage

-,
oL
-

O
>
N

L

5
i

P-N Voltage [V] is displayed.

N
A

W=

[y

!
-

I Software Version

)

! P

. -2

-
’ll

« This indicates the software version of the Servo Drive. (Display example: Ver. 1.23)
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I Drive Serial Number

‘ Amplifier Serial Number

H I_ ... Amplifier Serial Number = = .. Amplifier Serial Number
Lower (L) Higher (H)

Press @ @ to switch Lower (L) and Higher (H).
Display example: For serial number 09040001

| /

\
<
-
Jd
-

-
4
(i
|:
C
~
L

-
A
-
N
-
Jd
-
O]
-
4
-
S

| |

-
-
2
-
=
-
L
-
o

I Motor Serial Number

|

- =

10
IR /‘

-
-
-

‘ Motor Serial Number 2

<

11 1_ ... Motor Serial Number {1 H ... Motor Serial Number %

Lower (L) Higher (H) o

g

Press @ @ to switch Lower (L) and Higher (H). @
Display example: For serial number 09040001

’ TN :‘
L N A N N A I |

o]

’I_II_II_II:II_II_I‘ IN

[ B A ey A B ) N

<

o

3.

8

<

o

Q.

]
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-

-~
Iy

I Accumulative Operation Time (43 | £ £]

|

A
107
AN

-~

L

Accumulative Operation Time [h] is displayed.

Lower (L)
Higher (H)

Press @ to switch Lower (L) and Higher (H).

~
-

-
<

|

[}
]

|

.
l\

-~
'

|

IAutomatic Motor Recognition Function

Automatic Recognition Enabled

\
X
I

D

-
-~
'

-
-

!,

\

X

I
o

-
J

i

1 ‘
- = ‘ Automatic Recognition Disabled

-

[

-
l.
'

|
|

I Drive Temperature and Encoder Temperature

-~
-

|~
'

X
_

|

(N
-
J
_

th_ 28
f

The temperature [°C] is displayed.

Press @ @ to switch the desired monitor.

-
i
-
X

l\
L

~
J

T
<
J
.

|

ls
'

|

0
-

-~

~l‘
lsls
-
-
-~
o

Note The encoder temperature value appears only when an incremental encoder is used.

I Reserved

Do not set.

OMNUC G5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’'s Manual



8 Operation

8-4-3 Parameter Setting Mode

1 Change to the parameter mode display.

Key
operation

Display example

Description

The display is based on Default Display (Pn528) setting.

Press key to change to the monitor mode display.

€9

Press @ key to change to the parameter setting mode display.

2 Set the parameter number.

Key
operation

Display example

Description

@
©S

'

~|
-
<
-
-,
<

Use @ @ and @ keys to select the desired parameter number.
* Use @ to move “" to the left and change the digit to set.
* Use @ to increase the value of the digit with “.".

* Use @ to decrease the value of the digit with “".

3 Display the parameter setting.

Key
operation

Display example

Description

Use @ key to display the set value.

4 Change the parameter value.

Key
operation

Display example

Description

@
©S

Use @ @ and @ keys to change the value.

* Use @ to move “." to the left and change the digit to set.
* Use @ to increase the value of the digit with “.".

« Use @ to decrease the value of the digit with “.".

Press @ key to save the new set value.

« To cancel the change, press @ instead of , to return to the display
shown in Step 2.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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8 Operation

5 Return to the parameter setting mode display.

Key

operation Display example Description

=3 Ty Press @ key to return to the parameter setting mode display.

|1’| Precautions for Correct Use

« Some parameters will be displayed with an “r’ before the number when the display returns to
the parameter setting mode. To enable the set values that are changed for these parameters,
you must turn the power supply OFF and ON after saving the parameters to the EEPROM.

« If the Front Panel Parameter Write Selection (Pn617) is set to 1, the parameter set value is
automatically written to EEPROM when changed.

* When the set value for a parameter is saved, the new setting will be used for control. Make
gradual changes instead of changing the large numbers at once, when changing values for
parameters that greatly affect motor operation (speed loop gain, position loop gain, etc. in
particular).

« For details about parameters, refer to Section 7 Parameter Details.
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8 Operation

8-4-4 Parameter Write Mode

The following operation must be performed so that set values changed in Parameter Setting Mode are
saved to EEPROM.

1 Save the changed setting to memory.

Key
operation

Display example

Description

Press @ key to switch to the parameter write mode display.

Press key to switch to the parameter write mode display.

OO

Press and hold @ key for 5 seconds or more (until appears).

The number of dashes on the display increases.

The parameter write process starts. (This display appears only
momentarily.)

This indicates a normal completion. Other than this, the follwing displays
may be shown [~£S£t Jand[Ecro- .
also indicates a normal completion, but it means that some of

the changed parameters are enabled only after the system is restarted.
Turn OFF and then ON the power supply again.

indicates a write alarm. Write the data again.

2 Return to the parameter write mode display.

Key
operation

Display example

Description

Press key to return to the parameter write mode display.

|E| Precautions for Correct Use

» Write the data again if a write alarm occurs. If a write alarm persists, the Servo Drive may be

faulty.

* Do not turn OFF the power supply while the Servo Drive is writing to the EEPROM. If the
power supply is cut off, incorrect data may be written. In case that this happens, set all the
parameters again and retry writing the data.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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8 Operation

8-4-5 Auxiliary Function Mode

The auxiliary function mode provides the alarm clear, jog operation, parameter initialization, and front
panel lock/unlock functions.

® Change to the auxiliary function mode display.

Key
operation

Display example

Description

The display is based on Default Display (Pn528) setting.

Press @ key to change to the monitor mode display.

S

Press @ key three times to change to the auxiliary function mode
display.

| Alarm clear

The alarm that occurred can be reset by following the steps below.

Some alarms cannot be reset using this method. For details, refer to 10-3 Alarm List on page 10-6.

1 Execute the alarm clear function.

Key
operation

Display example

Description

Press @ key to switch to the alarm clear mode display.

®

Press and hold @ key for 5 seconds or more (until appears).

The number of dashes on the display increases.

The alarm clear process starts.

This indicates a normal completion.
If lE-~o~ |is displayed, the alarm clear process is not completed. Turn

OFF and then ON the power supply again to reset the alarm.

2 Return to the auxiliary function mode display.

Key
operation

Display example

Description

Press @ key to return to the auxiliary function mode display.
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8 Operation

<
<
A

(N
-
o]
]
'
)
-
1
(]

Do not set.

I Jog Operation

Trial operation can be performed with no-load, i.e., without connecting the control I/O connector (CN1) to
the Servomotor.

1 Preparations for jog operation

Key
operation

Display example

Description

From the auxiliary function mode alarm clear display, press the @ key to
switch to the jog operation mode display.

Press @ key to switch to the jog operation mode display.

®O®

[y
Jdah -- Press and hold @ key for 5 seconds or more (until appears).
The number of dashes on the display increases.
0 The jog operation is ready.
=g If is displayed, the servo is not ready.
@ ~CA4dY Press and hold () key for 5 seconds or more (until appears).

The decimal point moves leftward.

The servo is turned ON.

2 Perform jog operation.

Key
operation

Display example

Description

&

[ | - -
b el A R W ]

Pressing the @ key enables the Servomotor to rotate in the forward

direction; pressing the @ key enables the Servomotor to rotate in the
reverse direction. The Servomotor stops rotating when you release the key.

At this time, the rotation speed set in Jog Speed (Pn604) will be used.
If is displayed, the servo is not ready.

3 Return to the auxiliary function mode display.

Key
operation

Display example

Description

-
-
Q

o
N}

Press @ key to return to the auxiliary function mode display.

The servo is unlocked and in a servo-free state.
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8 Operation

m Precautions for Correct Use

» Before performing jog operation, be sure to disconnect the load from the Servomotor and
remove the wires connected to the control I/O connector (CN1).

« To prevent problems such as vibration during jog operation, set the parameter related to gains
to correct values. Set Inertia Ratio 1 (Pn004) to O.

« Job operation is performed in the speed control mode. Configure each setting so that the
motor operates correctly in the speed control.

* If the Operation Command (RUN) turns ON during jog operation, the Servo Drive will display
£-r-o~ | and perform normal operation based on external commands.

| reserved

Do not set.

I Parameter Initialization

Use the following procedure to initialize the selected parameter.

1 Initialize the parameter.

Key

. Displ xampl D ription
operation splay example escriptio

Press @ key to switch to the parameter initialization mode display.
@ Press and hold @ key for 5 seconds or more (until appears).
The number of dashes on the display increases.

The initialization process for the selected parameter starts.

This indicates a normal completion.

U = X If is displayed, the parameter is not initialized. Turn OFF the
Servo Drive and retry.

2 Return to the auxiliary function mode display.

Key
operation

m Precautions for Correct Use

Display example Description

Press @ key to return to the auxiliary function mode display.

The parameter cannot be initialized if alarm number 11 (Power Supply Undervoltage), 36
(Parameter Error), or 37 (Parameter Destruction) is displayed.
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I Front Panel Lock

8 Operation

Use the following procedure to lock the front panel.

1 Change to the parameter mode display.

Key
operation

Display example

Description

Press key to change to the monitor mode display.

€9

Press @ key to change to the parameter setting mode display.

2 Set the parameter number.

Key
operation

Display example

Description

®
©S

Use the @ @ and @ keys to select Pn535.

« Use @ to move “ to the left and change the digit to set.
* Use @ to increase the value of the digit with “.".

e Use @ to decrease the value of the digit with “".

3 Display the parameter setting.

Key
operation

Display example

Description

[
-,

Use @ key to display the set value.

4 Change the parameter value.

Key
operation

Display example

Description

®
©S

I

Use @ @ and @ keys to change the value.

« Use @ to move “ to the left and change the digit to set.

* Use @ to increase the value of the digit with “.".

* Use @ to decrease the value of the digit with “".

I

Press @ key to save the new set value.

» To cancel the change, press @ instead of , to return to the display

shown in Step 2.

5 Return to the parameter setting mode display.

Key
operation

Display example

Description

Press key to return to the parameter setting mode display.
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8 Operation

6 Save the changed setting to memory.

Key

operation Display example Description

_ Press @ key to switch to the parameter write mode display.
_ Press @ key to switch to the parameter write mode display.

Press and hold @ key for 5 seconds or more (until appears).

OO

The number of dashes on the display increases.

The parameter write process starts. (This display appears only
momentarily.)

This indicates a normal completion. Other than this, the follwing displays
may be shown and[Error .
also indicates a normal completion, but it means that some of

the changed parameters are enabled only after the system is restarted.
Turn OFF and then ON the power supply again.

indicates a write alarm. Write the data again.

7 Return to the parameter write mode display.

Key
operation

8 Turn OFF and then ON the power supply again.

Display example Description

Press @ key to return to the parameter write mode display.

m Precautions for Correct Use

 Items which are limited vary depending on the mode setting.

« If the Front Panel Parameter Write Selection (Pn617) is set to 1, the parameter set value is
automatically written to EEPROM when changed.

« For details about the front panel lock function, refer to Front Key Protection Setting (Pn535) in
7-6 Extended Parameters on page 7-42.

8-26 OMNUC G5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’'s Manual
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8 Operation

Use the following procedure to unlock the front panel.

1 Unlock the front panel lock.

Key
operation

Display example

Description

From the auxiliary function mode alarm reset display, press @
key to switch to the front panel lock mode display.

Press key to switch to the front panel lock mode display.

®O®

Press and hold @ key for 5 seconds or more (until

appears).
The number of dashes on the display increases.

The front panel has been unlocked.

This indicates a normal completion.
IflE--o~ Jis displayed, the front panel is not unlocked. Turn

OFF the Servo Drive and retry.

2 Return to the auxiliary function mode display.

Key
operation

Display example

Description

Press @ key to return to the auxiliary function mode display.
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8 Operation

8-5 Trial Operation

When you finished installation, wiring, and switch settings, and confirmed that the status was normal
after turning ON the power supply, perform trial operation. The main purpose of trial operation is to
confirm that the servo system operates in an electrically correct method.

If an error occurs during trial operation, refer to Section 10 Troubleshooting and Maintenance to
eliminate the cause. Then check for safety, and retry trial operation.

8-5-1 Preparations for Trial Operation

I Inspections before Trial Operation

Check the following items.

® Wiring
« Make sure that there are no wiring errors (especially for 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.

® Servomotor Installation

« Make sure that the Servomotor is securely installed.

® Disconnection from Mechanical Systems

 If necessary, make sure that the load is disconnected from mechanical systems.

® Brake Released

* Make sure that the brake is released.
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8-5-2 Trial Operation in Position Control Mode

Use the Connector CN1.
Turn ON the Servo Drive power supply.
Check the standard parameter values.

Set Command Pulse Mode Selection (Pn007) to a value that matches the output pattern
of the host system.

Write the parameter data to the EEPROM and turn OFF and then ON the power supply.

Apply 12 to 24 VDC between the operation command input (RUN: CN1 pin 29) and +24VIN
(CN1 pin 7) to turn ON the servo and have the Servomotor excited.

N o0 ~AWDNPRE

Input a low-frequency pulse signal from the host device to start low-speed operation.

Check to be sure that the Servomotor rotates at the set speed and stops when the command
(pulses) is terminated.

uonesado el §-8

PO [0U0D UONISOd Ul UuoNeIadQ el 2-G-8
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Adjustment Functions
]

This section explains the functions, setting methods, and items to note regarding
various gain adjustments.

9-1 Gain AdjUuStMmeENnt . ... . e 9-2
9-1-1 Purpose of the Gain Adjustment. . . ............ .. ... .. . . . . ... 9-2
9-1-2  Gain Adjustment Methods . .......... .. . 9-2
9-1-3  Gain Adjustment Procedure . . ... ...t e 9-3

9-2 Realtime AUtOtUNING . . ... oo 9-4
9-2-1  Setting Realtime Autotuning . . ... ... ..ot 9-5
9-2-2  Setting Machine Rigidity . . .. ... ... i 9-5

9-3 Manual TUNING . . .o e 9-11
9-3-1 BasiC SettingsS. . . . oo e 9-11
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9 Adjustment Functions

9-1 Gain Adjustment

OMNUC G5-series (Pulse-train Input Type) Servo Drives provide a realtime autotuning function. With
this function, gain adjustments can be made easily even by those who use a servo system for the first
time. If you cannot obtain the desired responsiveness with autotuning, use manual tuning.

9-1-1 Purpose of the Gain Adjustment

The Servo Drive must operate the motor 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 motor as
close as possible to the operation specified by the commands, and to maximize the performance of the
machine.

Example: Ball screw

Gain setting: Low Gain setting: High Gain setting: High + feed-forward setting

[r/min]
+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 ;30 Speed loop gain ;50 Speed loop gain . 80
Speed loop integral time constant: 50 Speed loop integral time constant: 30 Speed loop integral time constant: 20
Speed feed-forward : 0 Speed feed-forward 0 Speed feed-forward : 500
Inertia ratio : 300 Inertia ratio : 300 Inertia ratio : 300

9-1-2 Gain Adjustment Methods

Function Description REEERES
page
Automatic Realtime autotuning Realtime autotuning estimates the load inertia of the machine P9-4
adjustment in realtime and automatically sets the optimal gain according
to the estimated load inertia.
Manual Manual tuning Manual adjustment is performed if autotuning cannot be Po-11
adjustment executed due to restrictions on the control mode or load
conditions or if ensuring that the maximum responsiveness
matching each load is required.
Basic procedure Position control mode adjustment P9-12
Internally set speed control mode adjustment P.9-13

Note 1 Take sufficient measures to ensure safety.
2 |If vibration (unusual noise or vibration) occurs, immediately turn OFF the power supply or turn OFF the servo.
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9 Adjustment Functions

9-1-3 Gain Adjustment Procedure

Start adjustment.

Automatic
adjustment? No

Yes

Realtime autotuning
settings

Y

Realtime autotuning

Operation OK? »
P I No

Yes (Default setting) y

Manual tuning

Operation OK? nf
&
Yes =)
>
o
Y E
| Write to EEPROM. | 5
Yy %
A ( Consult OMRON. )

y
(Adjustment completed)

I Gain Adjustment and Machine Rigidity

To improve machine rigidity:

« Install the machine on a secure base so that it does not have any play.

» 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 range of allowable axial load for the motor or
decelerator output.

» Use gears with small backlash.
The specific vibration (resonance frequencies) of mechanical systems has a large impact on the gain
adjustment of the servo. The servo system responsiveness cannot be set high for machines with a
low resonance frequency (low machine rigidity).

2Inpaooid waunsnlpy ures g-1-6
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9 Adjustment Functions

9-2 Realtime Autotuning

Realtime autotuning estimates the load inertia of the machine in realtime, and operates the machine by
automatically setting the gain according to the estimated load inertia. At the same time, it can lower the
resonance and vibration if the adaptive filter is enabled.

Realtime autotuning is enabled for any control to adjust the speed loop PI control.
Switching to the realtime autotuning is enabled when Switching Mode in Position Control (Pn115) is set
to 10 (Combination of command pulse input and motor speed).

Speed command

f

Position command
——| Position ) Speed Torque command | Current
» control Pl control control
Load inertia <
estimation <
Speed feedback
Position feedback

m Precautions for Correct Use

« Realtime autotuning may not function properly under the conditions described in the following
table. In such cases, use manual tuning.

Conditions that interfere with the realtime autotuning

Load inertia « If the load inertia is too small or too large compared with the rotor inertia
(less than 3 times, more than 20 times, or more than the applicable load inertia ratio).

« If the load inertia changes quickly (in less than 10 s).

Load « If the machine rigidity is extremely low.
« If there is a play, such as a backlash.
Operation « If the speed continues at lower than 100 r/min.
pattern « |f the acceleration/deceleration is 2,000 r/min/s or lower.

« If the acceleration/deceleration torque is too small compared with the unbalanced
load and the viscous friction torque.

« If either a speed of 100 r/min or higher or an acceleration/deceleration of 2,000 r/min/s
or higher does not last for 50 ms or more.

* With realtime autotuning, each parameter is fixed to the value in the machine rigidity table at
the time the machine rigidity is set. By estimating the load inertia from the operation pattern,
the operation coefficient for the speed loop gain and the integral time constant are altered.
Doing this for each pattern can cause vibration, so the estimation value is set conservatively.
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9 Adjustment Functions

9-2-1 Setting Realtime Autotuning

1 When setting realtime autotuning, turn the servo OFF.

2 Set Realtime Autotuning Mode Selection (Pn002) depending on the load.

Normally, set this parameter to 1 or 2. Use a setting of 3 or 4 when a vertical axis is used. A
setting of 5 is used in combination with a software tool. Do not set the parameter to 5 for normal
operation.

Gain switching function is enabled for set values 2 to 6. Setting a value between 2 and 6 sets
Switching Mode in Position Control (Pn115) to 10 (Combination of command pulse input and the
speed). The gain will be switched according to this switching condition.

For details about setting Switching Mode in Position Control (Pn115), refer to Gain Switching
Setting for Each Control Mode on page 6-30.

vileute Realtime autotuning Description
0 Disabled Realtime autotuning is disabled.
1 Focus on stability No unbalanced load or friction compensation, nor gain
(default setting) switching.
Focus on positioning Used when there is a small unbalanced load or friction.
Vertical axis Used when unbalanced load is present, i.e., with a vertical
axis, etc.
4 Friction compensation and vertical Used when a vertical axis or other unbalanced load is present
axis and when friction is large.
Load characteristic estimation Used only for estimating load characteristics.
Customization Used for customizing the realtime autotuning mode. ©
N
®
9-2-2 Setting Machine Rigidity %—’
(]
1 Set Realtime Autotuning Machine Rigidity Setting (Pn003) according to the table below. g
Start from the lower machine rigidity number and check the operation. g
«Q
Machine configuration and drive method Machir?sali:igr?d?tﬁustgtttﬁ]r?gi]n%n003)
Ball screw direct coupling 12to 24
Ball screw and timing belt 810 20
Timing belt 41016
Gears, rack and pinion drive 41016
Other machines with low rigidity 1to 8
Stacker cranes Perform manual tuning.

2 Turn the servo ON and operate the machine with a normal pattern.

To increase responsiveness, increase the machine rigidity number and check the response. If
vibration occurs, enable the adaptive filter and operate the machine. If already enabled, lower
the machine rigidity number.

¢ The adaptive filter can be left enabled when realtime autotuning is disabled after the

completion of adjustments.
Even if the adaptive filter is disabled, the set values of notch filters 3 and 4 are held.

BuiunoIny awineay Bumes T-z-6
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9 Adjustment Functions

m Precautions for Correct Use

 After startup, immediately after the first servo ON, or when the value set in Realtime
Autotuning Machine Rigidity Setting (Pn003) is increased, unusual noise or vibration may
occur until the load inertia is estimated or the adaptive filter stabilizes. This is not an error 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.

» Write the parameters used during normal operation to the EEPROM.
» Lower the value set in Realtime Autotuning Machine Rigidity Setting (Pn003).
* Manually set the notch filter.
< Once unusual noise or vibration occurs, Inertia Ratio 1 (Pn004), Torque Command Value
Offset (Pn607), Forward Direction Torque Offset (Pn608), and Reverse Direction Torque Offset

(Pn609) may have changed to an extreme value. In this case, also take the measures
described above.

» Out of the results of realtime autotuning, Inertia Ratio 1 (Pn004), Torque Command Value
Offset (Pn607), Forward Direction Torque Offset (Pn608), and Reverse Direction Torque Offset
(Pn609) are automatically saved to the EEPROM every 30 minutes. Realtime autotuning uses
this saved data as the default settings when the power supply is turned ON again.

e The parameters are automatically set based on Realtime Autotuning Machine Rigidity Setting
(Pn003) if realtime autotuning is enabled.
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9 Adjustment Functions

® Realtime Autotuning (RTAT) Parameter Table

Parameter N, Autotuning Machine Rigidity Setting (Pn003)
o o |12 ]3] 4a]5]|6]7
Pn004 | Inertia Ratio 1 Estimated load inertia ratio
Pn100 | Position Loop Gain 20 25 30 40 45 55 75 95
Pn101 | Speed Loop Gain 15 20 25 30 35 45 60 75
Pn102 | Speed Loop Integral Time Constant 3,700 | 2,800 | 2,200 | 1,900 | 1,600 | 1,200 | 900 700
Pn103 | Speed Feedback Filter Time Constant 0 0 0 0 0 0 0 0
Pn104 | Torque Command Filter Time Constant 1,500 | 1,100 | 900 | 800 | 600 | 500 | 400 | 300
Pn105 | Position Loop Gain 2 25 30 40 45 55 70 95 | 120
Pn106 | Speed Loop Gain 2 15 20 25 30 35 45 60 75
Pn107 | Speed Loop Integral Time Constant 2 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
Pn108 | Speed Feedback Filter Time Constant 2 0 0 0 0 0 0 0 0
Pn109 | Torque Command Filter Time Constant 2 1,500 | 1,100 | 900 | 800 | 600 | 500 | 400 | 300
Pn110 | Speed Feed-forward Amount 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
Pnl111 | Speed Feed-forward Command Filter 50 50 50 50 50 50 50 50
Pn112 | Torque Feed-forward Amount
Pn113 | Torque Feed-forward Command Filter
Pn114 | Gain Switching Input Operating Mode
Selection
Pn115 | Switching Mode in Position Control Gain Switching Enable Mode: 10
Gain Switching Disable Mode: 0
Pn116 | Gain Switching Delay Time in Position 30 30 30 30 30 30 30 30 ©
Control N
Pnl117 | Gain Switching Level in Position Control 50 50 50 50 50 50 50 50 i
Pn118 | Gain Switching Hysteresis in Position 33 33 33 33 33 33 33 33 %
Control >
Pn119 | Position Gain Switching Time 33 33 33 33 33 33 33 33 g
Pn120 | Switching Mode in Speed Control g
Pn121 | Gain Switching Delay Time in Speed ©
Control
Pn122 | Gain Switching Level in Speed Control
Pn123 | Gain Switching Hysteresis in Speed Control
Pn605 | Gain 3 Effective Time @
Pn606 | Gain 3 Ratio Setting 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 s
Pn607 | Torque Command Value Offset Estimated torque command additional value g
Pn608 | Forward Direction Torque Offset Estimated forward torque compensation value i
Pn609 | Reverse Direction Torque Offset Estimated reverse torque compensation value ?’:;
Pn610.0, | Function Expansion Setting 0 0 0 0 0 0 0 0 3
Pn610.3 2
Pn611 | Electric Current Response Setting 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 %

Pn613 | Inertia Ratio 2
Pn623 | Disturbance Torque Compensation Gain

Pn624 | Disturbance Observer Filter Setting
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9 Adjustment Functions

Parameter NI, Autotuning Machine Rigidity Setting (Pn003)
o 8 | 9 10|11 ]12]13]14]15
Pn004 | Inertia Ratio 1 Estimated load inertia ratio
Pn100 | Position Loop Gain 115 | 140 | 175 | 320 | 390 | 480 | 630 | 720
Pn101 | Speed Loop Gain 90 | 110 | 140 | 180 | 220 | 270 | 350 | 400
Pn102 | Speed Loop Integral Time Constant 600 | 500 | 400 | 310 | 250 | 210 | 160 | 140
Pn103 | Speed Feedback Filter Time Constant 0 0 0 0 0 0 0 0
Pn104 | Torque Command Filter Time Constant 300 | 200 | 200 | 126 | 103 | 84 65 57
Pn105 | Position Loop Gain 2 140 | 175 | 220 | 380 | 460 | 570 | 730 | 840
Pn106 | Speed Loop Gain 2 90 | 110 | 140 | 180 | 220 | 270 | 350 | 400
Pn107 | Speed Loop Integral Time Constant 2 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
Pn108 | Speed Feedback Filter Time Constant 2 0 0 0 0 0 0 0 0
Pn109 | Torque Command Filter Time Constant 2 300 | 200 | 200 | 126 | 103 | 84 65 57
Pn110 | Speed Feed-forward Amount 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
Pn111 | Speed Feed-forward Command Filter 50 50 50 50 50 50 50 50
Pn112 | Torque Feed-forward Amount
Pn113 | Torque Feed-forward Command Filter
Pnl114 | Gain Switching Input Operating Mode
Selection
Pn115 | Switching Mode in Position Control Gain Switching Enable Mode: 10
Gain Switching Disable Mode: 0
Pn116 | Gain Switching Delay Time in Position 30 30 30 30 30 30 30 30
Control
Pn117 | Gain Switching Level in Position Control 50 50 50 50 50 50 50 50
Pn118 | Gain Switching Hysteresis in Position 33 33 33 33 33 33 33 33
Control
Pn119 | Position Gain Switching Time 33 33 33 33 33 33 33 33
Pn120 | Switching Mode in Speed Control
Pn121 | Gain Switching Delay Time in Speed
Control
Pn122 | Gain Switching Level in Speed Control
Pn123 | Gain Switching Hysteresis in Speed Control
Pn605 | Gain 3 Effective Time
Pn606 | Gain 3 Ratio Setting 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Pn607 | Torque Command Value Offset Estimated torque command additional value
Pn608 | Forward Direction Torque Offset Estimated forward torque compensation value
Pn609 | Reverse Direction Torque Offset Estimated reverse torque compensation value
Pn610.0, | Function Expansion Setting 0 0 0 0 0 0 0 0
Pn610.3
Pn611 | Electric Current Response Setting 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Pn613 | Inertia Ratio 2

Pn623 | Disturbance Torque Compensation Gain

Pn624 | Disturbance Observer Filter Setting
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Parameter N, Autotuning Machine Rigidity Setting (Pn003)
o 16 | 17 | 18 [ 19 | 20 [ 21 | 22 | 23
Pn004 | Inertia Ratio 1 Estimated load inertia ratio
Pn100 | Position Loop Gain 900 | 1,080 | 1,350 | 1,620 | 2,060 | 2,510 | 3,050 | 3,770
Pn101 | Speed Loop Gain 500 | 600 | 750 | 900 | 1,150 | 1,400 | 1,700 | 2,100
Pn102 | Speed Loop Integral Time Constant 120 | 110 | 90 80 70 60 50 40
Pn103 | Speed Feedback Filter Time Constant 0 0 0 0 0 0 0 0
Pn104 | Torque Command Filter Time Constant 45 38 30 25 20 16 13 11
Pn105 | Position Loop Gain 2 1,050 | 1,260 | 1,570 | 1,880 | 2,410 | 2,930 | 3,560 | 4,400
Pn106 | Speed Loop Gain 2 500 | 600 | 750 | 900 | 1,150 | 1,400 | 1,700 | 2,100
Pn107 | Speed Loop Integral Time Constant 2 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
Pn108 | Speed Feedback Filter Time Constant 2 0 0 0 0 0 0 0 0
Pn109 | Torque Command Filter Time Constant 2 45 38 30 25 20 16 13 11
Pn110 | Speed Feed-forward Amount 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
Pnl111 | Speed Feed-forward Command Filter 50 50 50 50 50 50 50 50
Pn112 | Torque Feed-forward Amount
Pn113 | Torque Feed-forward Command Filter
Pnl114 | Gain Switching Input Operating Mode
Selection
Pn115 | Switching Mode in Position Control Gain Switching Enable Mode: 10
Gain Switching Disable Mode: 0
Pnl116 | Gain Switching Delay Time in Position 30 30 30 30 30 30 30 30
Control
Pn117 | Gain Switching Level in Position Control 50 50 50 50 50 50 50 50 S
Pn118 | Gain Switching Hysteresis in Position 33 33 33 33 33 33 33 33 §
Control g
Pn119 | Position Gain Switching Time 33 33 33 33 33 33 33 33 ;
Pn120 | Switching Mode in Speed Control %
Pn121 | Gain Switching Delay Time in Speed %
Control a
Pn122 | Gain Switching Level in Speed Control
Pn123 | Gain Switching Hysteresis in Speed Control
Pn605 | Gain 3 Effective Time
Pn606 | Gain 3 Ratio Setting 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 ©
Pn607 | Torque Command Value Offset Estimated torque command additional value B
Pn608 | Forward Direction Torque Offset Estimated forward torque compensation value g
Pn609 | Reverse Direction Torque Offset Estimated reverse torque compensation value é
Pn610.0, | Function Expansion Setting 0 0 0 0 0 0 0 0 §
Pn610.3 e
Pn611 | Electric Current Response Setting 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 %
Pn613 | Inertia Ratio 2 ;EL

Pn623 | Disturbance Torque Compensation Gain

Pn624 | Disturbance Observer Filter Setting
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Parameter NI, Autotuning Machine Rigidity Setting (Pn003)
o 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
Pn004 | Inertia Ratio 1 Estimated load inertia ratio
Pn100 | Position Loop Gain 4,490 | 5,000 | 5,600 | 6,100 | 6,600 | 7,200 | 8,100 | 9,000
Pn101 | Speed Loop Gain 2,500 | 2,800 | 3,100 | 3,400 | 3,700 | 4,000 | 4,500 | 5,000
Pn102 | Speed Loop Integral Time Constant 40 35 30 30 25 25 20 20
Pn103 | Speed Feedback Filter Time Constant 0 0 0 0 0 0 0 0
Pn104 | Torque Command Filter Time Constant 9 8 7 7 6 6 5 5
Pn105 | Position Loop Gain 2 5,240 | 5,900 | 6,500 | 7,100 | 7,700 | 8,400 | 9,400 | 10,500
Pn106 | Speed Loop Gain 2 2,500 | 2,800 | 3,100 | 3,400 | 3,700 | 4,000 | 4,500 | 5,000
Pn107 | Speed Loop Integral Time Constant 2 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000 | 10,000
Pn108 | Speed Feedback Filter Time Constant 2 0 0 0 0 0 0 0 0
Pn109 | Torque Command Filter Time Constant 2 9 8 7 7 6 6 5 5
Pn110 | Speed Feed-forward Amount 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
Pn111 | Speed Feed-forward Command Filter 50 50 50 50 50 50 50 50
Pn112 | Torque Feed-forward Amount
Pn113 | Torque Feed-forward Command Filter
Pnl114 | Gain Switching Input Operating Mode
Selection
Pn115 | Switching Mode in Position Control Gain Switching Enable Mode: 10
Gain Switching Disable Mode: 0
Pn116 | Gain Switching Delay Time in Position 30 30 30 30 30 30 30 30
Control
Pn117 | Gain Switching Level in Position Control 50 50 50 50 50 50 50 50
Pn118 | Gain Switching Hysteresis in Position 33 33 33 33 33 33 33 33
Control
Pn119 | Position Gain Switching Time 33 33 33 33 33 33 33 33
Pn120 | Switching Mode in Speed Control
Pn121 | Gain Switching Delay Time in Speed
Control
Pn122 | Gain Switching Level in Speed Control
Pn123 | Gain Switching Hysteresis in Speed Control
Pn605 | Gain 3 Effective Time
Pn606 | Gain 3 Ratio Setting 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Pn607 | Torque Command Value Offset Estimated torque command additional value
Pn608 | Forward Direction Torque Offset Estimated forward torque compensation value
Pn609 | Reverse Direction Torque Offset Estimated reverse torque compensation value
Pn610.0, | Function Expansion Setting 0 0 0 0 0 0 0 0
Pn610.3
Pn611 | Electric Current Response Setting 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Pn613 | Inertia Ratio 2
Pn623 | Disturbance Torque Compensation Gain
Pn624 | Disturbance Observer Filter Setting

¢ The parameters Pn103, Pn108, Pn110 to Pn123, Pn605, Pn606, Pn610, Pn611, Pn613, Pn623, and
Pn624 are set to fixed values.
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9 Adjustment Functions

9-3 Manual Tuning

9-3-1 Basic Settings

As described before, the OMNUC G5-series Servo Drives (Pulse-train Input Type) have a realtime
autotuning function. Readjustment, however, is required if realtime autotuning cannot adjust the gain
properly for some reasons: there is a restriction by load conditions, or a necessity to ensue optimum
responsiveness and stability for each load.

This section describes how to perform manual tuning for each mode and function.

I Before Manual Setting

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 motor speed, command speed, torque, and accumulated pulses can be measured in the
analog voltage level using an oscilloscope or other device. The type of signal to output and the output
voltage level are set in Analog Monitor 1 Selection (Pn416) and Analog Monitor 2 Selection (Pn418).
For details, refer to A-2 Parameter List on page A-11.

® CX-Drive Data Tracing Function

Commands to the motor and motor operation (speed and position error) can be displayed on a
computer as waveforms. Refer to the CX-Drive Operation Manual (Cat. No. W453).

USB communications cable

|

Connect to CN7.

Bel =

Buiuny fenuew -6
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I Position Control Mode Adjustment

Use the following procedure to perform the adjustment in position control for the OMNUC G5-series
Servo Drive (Pulse-train Input Type).

( Start adjustment. ) Never adjust or set parameters to extreme

¢ values, as it will make the operation unstable.
| Disable realtime autotuning (Pn002 = 0). | /'\ Failure to follow this guideline may result in
¢ S injury. Gradually change the value to adjust
| Set each parameter according to the parameter settings for different applications. | the gain while checking the motor operation.

| Operate based on the normal operation pattern and load. |

!

Are the positioning time and other performances satisfied?
No

Yes

( Adjustment completed. )

Y
Increase Speed Loop Gain (Pn101) to
the extent that hunting does not occur upon servo lock.

!

Decrease Speed Loop Integral Time Constant (Pn102)
to the extent that hunting does not occur upon servo lock.

Y
Does hunting or vibration occur when the motor rotates?

No
\ | Decrease Speed Loop Gain (Pn101). |

Yes ¢

Increase position loop gain to the extent
that overshooting does not occur. | Increase Speed Loop Integral Time Constant (Pn102). |

]

Write to the EEPROM in the Parameter Write mode. |

( Adjustment completed. ) If vibration persists after repeated

adjustments or the positioning is slow:

Increase Torque Command Filter Time Constant (Pn104). | ;

A
Set the damping frequency in the
Notch 1 Frequency Setting (Pn201),
Notch 2 Frequency Setting (Pn204),
Notch 3 Frequency Setting (Pn207),

or Notch 4 Frequency Setting (Pn210).
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I Internally Set Speed Control Mode Adjustment

The speed control adjustment procedure for OMNUC G5-series Servo Drives (Pulse-train Input Type) is
similar to the position control mode adjustment procedure.
Use the following adjustment procedure.

( Start adjustment. ) Never adjust or set parameters to extreme
¢ values, as it will make the operation unstable.
| Disable realtime autotuning (Pn002 = 0). | A .Falulure to follow this guideline may resu!t in
¢ injury. Gradually change the value to adjust
the gain while checking the motor operation.
| Set each parameter according to the parameter settings for different applications. |

A4
| Operate based on the normal operation pattern and load. |

!

Are the speed response and other performances satisfied?
No

Yes

( Adjustment completed. )

\d

Increase Speed Loop Gain (Pn101) to
the extent that hunting does not occur upon servo lock.

!

Decrease Speed Loop Integral Time Constant (Pn102)
to the extent that hunting does not occur upon servo lock.

4

¥

Does hunting or vibration occur when the motor rotates? Vos ¢
No
v | Decrease Speed Loop Gain (Pn101). |
Write to the EEPROM in the Parameter Write mode. | ¢

| Increase Speed Loop Integral Time Constant (Pn102). |

y
( Adjustment completed. )

Buiuny fenuew -6

If vibration persists after repeated
adjustments or the positioning is slow:

Increase Torque Command Filter Time Constant (Pn104). |

y
Set the damping frequency in the
Notch 1 Frequency Setting (Pn201),
Notch 2 Frequency Setting (Pn204),
Notch 3 Frequency Setting (Pn207),
or Notch 4 Frequency Setting (Pn210).

sBumas oiseg 1-¢-6
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I Servo Manual Tuning Method

There are four basic servo adjustment parameters as shown in the table below.

If the intended operation characteristics are obtained by adjusting the following 4 parameters, the
adjustments of other parameters are not necessary.

Parameter No. Name Default value 2nd parameter No.
Pn100 Position Loop Gain 48.0 [1/s] Pn105
Pn101 Speed Loop Gain 27.0Hz Pn106
Pn102 Speed Loop Integral Time Constant 21.0 ms Pn107
Pn104 Torque Command Filter Time Constant 0.84 ms Pn109

I Adjustment of Each Parameter

The servo control loop consists of, from the outside, the position loop, the speed loop, and the current
loop in this order.

An inner loop is influenced by outer loops and an outer loop is influenced by inner loops, respectively.

Determine the initial value for each parameter based on the machine configuration and rigidity, inertia
ratio, and other aspects.

Use the following table as a guide to determine the parameter settings for each application.

® Parameter Settings for Each Application

Position Speed Sﬁﬁfggl;glo P Cg(r)r:r%iid

Application name Inertia | Rigidity | Loop Gain | Loop Gain Time Filter Time

[1/s] [Hz] Constant Constant

[x 0.01 ms]
Ball Screw Horizontal Large Low 20 140 35 160
Ball Screw Horizontal Medium | Medium 40 80 20 100
Ball Screw Horizontal Small High 80 60 15 80
Ball Screw Vertical Large Low 20 160 45 160
Ball Screw Vertical Medium | Medium 40 80 30 120
Ball Screw Vertical Small High 60 60 20 100
Ball Screw Nut Rotation Horizontal | Large Low 20 140 40 160
Ball Screw Nut Rotation Horizontal | Medium | Medium 40 100 30 120
Ball Screw Nut Rotation Vertical | Large Low 20 160 45 160
Ball Screw Nut Rotation Vertical | Medium | Medium 40 120 25 120
Timing Belt Large Low 20 160 60 160
Timing Belt Medium | Medium 30 120 40 120
Rack and Pinion Large Low 20 160 60 160
Rack and Pinion Large | Medium 30 120 40 120
Rack and Pinion Medium | Medium 40 100 20 100
Index Table Large | Medium 40 120 25 120
Index Table Small High 80 120 20 100
Robot Arm Cylindrical Large Low 15 160 60 160
Robot Arm Cylindrical Medium | Medium 25 120 40 120
Other General Uses Medium | Medium 30 100 30 150

* The above values assume that Inertia Ratio 1 (Pn004) is fixed to 300%.
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Inertia Guideline

Inertial is small 5 times the rotor inertia max.
Inertial is medium 5 to 10 times the rotor inertia max.
Inertia is large 10 to 20 times the rotor inertia max.

® Position Loop Gain (Pn100, 105)
This loop controls the number of pulses from encoder to be the designated number of pulses.

This is called an error counter, and when the pulse is equal to or lower than the specified value,
positioning is completed and the signal is output. The ratio of set maximum speed and error counter

is called a position loop gain.

Maximum command speed [pps]

Position loop gain [1/s] =
Error counter accumulated pulse (P)

For the position loop gain, set the inverse of the value set in Speed Loop Integral Time Constant
(Pn102) as a guide. This is 10 [1/s] when Pn102 is set to 100 ms.

With this setting, overshooting never occurs. For quicker positioning, increase the position loop gain
value. Note that setting a excessively large results in overshooting or vibration. If this occurs,
decrease the set value.

If the speed loop or the current loop is the cause of vibration, adjusting the position loop is not a
solution for eliminating vibration.

Response to the position loop gain adjustment is as shown below.

« If the position loop gain is high, overshooting occurs.

Command operation pattern

©
s> w
AEAY Actual operation =
- Q@
7 >
Spe-ed / s
[r/min] / =
4 3
(4 >
/2 «Q
7/
7’ -
Time t
« If the position loop gain is low, positioning completion speed becomes slow. ©
N
Command operation pattern o
3
&
Actual operation =
g

Speed | [/ __o---- ~ .
[r/min] s - \

Time t

-~
- o -
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® Speed Loop Gain (Pn101, Pn106)
The speed loop gain determines the responsiveness of a Servo Drive.

When Inertia Ratio 1 (Pn004) is set correctly, the values set in these parameters are the response
frequency.

Increasing the value of the speed loop gain improves the responsiveness and quickens positioning,
but vibration is more likely to occur. Adjustment must be made so that vibration does not occur.

This parameter is related to Speed Loop Integral Time Constant (Pn102), so it is possible to
increase the speed loop gain by increasing the integral time constant.

« If the speed loop gain is low, the speed response becomes slow and a large overshooting occurs.
In such case, increase the speed loop gain.

Command operation pattern

Speed ST T T~ Actual operation

[r/min] ’

Time t

« If the speed loop gain is high, vibrations are more likely to occur. Vibration or resonance may not
disappear.
In such case, decrease the speed loop gain.

Command operation pattern

Speed \

[r/min] Actual operation

Time t
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® Speed Loop Integral Time Constant (Pn102, 107)
The speed loop integral time constant also determines the responsiveness of a Servo Drive.

* If the speed loop integral time constant is low, vibration or resonance occurs.
In such case, increase the speed loop integral time constant.

Command operation pattern

Speed \

[r/min] Actual operation

Time t

« If the speed loop integral time constant is high, the response is delayed. The servo rigidity

becomes weak.
In such case, decrease the speed loop integral time constant.

Command operation pattern

Speed ,
[r/min]

’ ©
/ w
P =
= g
c
Time t o
=
3
a
® Torque Command Filter Time Constant (Pn104, 109) for Current Loop Input
Adjustment
The torque command filter function applies a filter that smoothens the current command from the
speed loop. This ensures a smooth current flow and reduced vibration. ©
Torque Command Filter Time Constant is set to 84 (0.84 ms) by default. @
Increase the value to decrease vibration. However, increasing the value results in slower response. ';
Set the value to approximately 1/25 of the value set in Speed Loop Integral Time Constant (Pn102). %,
The torque command filter also reduces vibration due to the machine rigidity. 0
This parameter is related to Speed Loop Gain (Pn101), so increasing the Torque Command Filter %
Time Constant value does not reduce vibration if the value set in Pn101 is too large. ]

If the Servomotor is subject to mechanical resonance with ball screws or other parts, use the notch
filter parameters Pn201, Pn204, Pn207, and Pn210, or enable the adaptive filter to reduce the

vibration.
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® Other Adjustments

Overshooting may appear in the speed response if a torque loop is saturated due to reasons such
as a short acceleration time and a large load torque. If overshooting occurs, increase the
acceleration time to prevent saturation of the torque loop.

Command operation pattern.

-~
/’\ N

. Overshooting occurs
. by the delay from
Acceleration torque required to /s the command.
accelerate according to 4
the command pattern

Momentary maximum

torque value for the motor output.
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Troubleshooting and Maintenance
]

This section explains the items that must be checked when problems occur, error
diagnosis using the alarm LED display and measures, error diagnosis based on the
operating condition and measures, and periodic maintenance.
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10 Troubleshooting and Maintenance

10-1 Actions for Problems

10-1-1 Preliminary Checks When a Problem Occurs

This section explains the preliminary checks and analytical software required to determine the cause of
a problem if one occurs.

I Checking the Power Supply Voltage

« Check the voltage at the power supply input terminals.

Main Circuit Power Supply Input Terminals (L1, L2, L3)
R88D-KPOH (100 W to 1.5 kW): Single-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz
(750 W to 1.5 kW): 3-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz
(2 to 5 kW): 3-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz

Control Circuit Power Supply Input Terminals (L1C, L2C)
R88D-KPOH (100 to 1.5 kW): Single-phase 200 to 240 VAC (170 to 264 VAC) 50/60 Hz
(2 to 5 kW): Single-phase 200 to 230 VAC (170 to 253 VAC) 50/60 Hz

If the voltage is out of range, there is a risk of operation failure. Be sure that the power supply is
within the specified range.

« Check the voltage of the sequence input power supply (+24 VIN terminal (CN1 pin 7)).
It must be between 11 and 25 VDC.

If the voltage is out of range, there is a risk of operation failure. Be sure that the power supply is
within the specified range.

I Checking Whether an Alarm Has Occurred

* Make an analysis using the 7-segment display and operation keys on the front of the Servo Drive.

« When an alarm has occurred
Check the alarm display (OOO) and make an analysis based on the alarm that is indicated.

* When an alarm has not occurred
Make an analysis according to the error conditions.

In either case, refer to 10-4 Troubleshooting on page 10-10 for details.
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10 Troubleshooting and Maintenance

10-1-2 Precautions When a Problem Occurs

When checking and verifying 1/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 assume that anything not described in this manual is not possible with this product.

Swa|qolid 10} SU0IdY T-0T

HEN
o

I Precautions

» Disconnect the wiring before checking for cable breakage. 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 motor may run away, or an alarm may occur. Be sure to disconnect
the motor from mechanical systems before checking the encoder signal.

» When measuring the encoder output, perform the measurement based on the SGGND (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 motor runs away.
Before performing the tests, verify that you can immediately stop the machine using an immediate
stop in case the machine runs out of control.

SINJ0Q Wa|qoid © UaypA suonnedald ¢-T-0T
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10 Troubleshooting and Maintenance

10-1-3 Replacing the Servomotor or Servo Drive

Use the following procedure to replace the Servomotor or Servo Drive.

I Replacing the Servomotor

1 Replace the motor.

2 Perform origin adjustment (for position control).

* When the motor is replaced, the motor’s origin position (phase Z) may deviate, so origin
adjustment must be performed.

» Refer to the position controller’s manual for details on performing origin adjustment.

I Replacing the Servo Drive

1 Take arecord of all parameter settings.

Use the operation keys on the Servo Drive to write down all the contents of parameter settings.
2 Replace the Servo Drive.

3 Set the parameters.

Use the operation keys on the Servo Drive to set all of the parameters.
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10 Troubleshooting and Maintenance

10-2 Warning List

The warning function outputs a warning signal and notifies state such as an overload before activation
of a protective function.

117 Buluiep 2-0T

Set what types of warning you want the Servo Drive to output in Warning Output Selection 1 (Pn440)
and Warning Output Selection 2 (Pn441).

HEN
o

|E| Precautions for Correct Use

You will be brought to the state before the occurrence of the warning automatically after recovery
from the error condition. However, the warning state will be retained during the time period set in
Warning Latch Hold Time Selection (Pn627). To clear the warning state before the latch hold
time expires, follow a similar procedure as you do when clearing an alarm.

IWarning List

Warni Warning Output Warning
al\rlr(;mg Warning name Latch™ Warning condition Selection Mask Setting
: (Pn440, Pn441)"2 | (Pn638)
A0 Overload \/ The load ratio is 85% or more 1 bit 7
Warning of the protection level.
Al Excessive S The regeneration load ratio is 2 bit 5
Regeneration 85% or more of the level.
Warning
A2 Battery Warning | Fixedto no | The battery voltage is 3.2 V or 3 bit 0
time limit | less.
A3 Fan Warning \/ The fan stop state continues for 4 bit 6
1 second.
Ad Encoder S The encoder communications 5 bit 4
Communications errors occurred in series more
Warning frequently than the specified
value.
A5 Encoder S The encoder temperature 6 bit 3
Overheating exceeded the specified value.
Warning
A6 Vibration S Vibrating is detected. 7 bit 9
Detection
Warning
A7 Life Expectancy | Fixedtono | The life expectancy of the 8 bit 2
Warning time limit | capacitor or the fan is equal to
or less than the specified value.

*1 The “\" fields can be set to 1 to 10 s in Warning Latch Hold Time Selection (Pn627) or to no time limit.
However, the battery warning is fixed to no time limit.
*2 Select the types of warning to be output from Warning Output 1 (WARN1) and Warning Output 2 (WARNZ2) in
Warning Output Selection 1 (Pn440) and Warning Output Selection 2 (Pn441). If you set these parameters to
0, all warning types will be output. Do not set other values not listed above.

*3 Each warning detection can be masked by Warning Mask Setting (Pn638). The bit corresponding to each
warning is shown in the table above.
When the bit is set to 1, the warning detection is masked.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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10 Troubleshooting and Maintenance

10-3 Alarm List

10-6

If the Servo Drive detects an error, it outputs an alarm (ALM), turns OFF the power drive circuit, and
displays the corresponding alarm code.

m Precautions for Correct Use

» Refer to 10-4-1 Error Diagnosis with Alarm Displays on page 10-10 for appropriate alarm

measures.
Reset the alarm using one of the following methods. Be sure to remove the cause of the alarm
first.

 Input the Alarm Reset Input (RESET) signal.

» Turn OFF the power supply, then turn it ON again.

» Reset the alarm from the CX-Drive.

However, some alarms can only be reset by turning the power supply OFF and ON. Refer to
Alarm List on the next page.

Resetting the alarm is dangerous when the Operation Command (RUN) is ON because the
Servomotor will start operating immediately when the alarm is reset. Turn OFF the RUN before
resetting the alarm.

In situations where the RUN is always ON, ensure the safety sufficiently before resetting the
alarm.
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10 Troubleshooting and Maintenance

I Alarm List
Alarm No. Attribute
. Error detection function Description and error cause : Canbe | Immediate
Main | Sub History .
cleared stop
11 0 | Control Power Supply The DC voltage of the main circuit fell - \ -
Undervoltage below the specified value.
12 | 0 | Overvoltage The DC voltage in the main circuit is \ y -
abnormally high.
13 0 | Main Power Supply The DC voltage of the main circuit is low. - Y -
Undervoltage
(insufficient voltage
between P and N)
1 | Main Power Supply A location was detected where the main - Y -
Undervoltage circuit AC power supply is cut off.
(AC cutoff detection)
14 0 | Overcurrent Overcurrent flowed to the IGBT. \ - -
IPM Error Motor power line ground fault or short \ - -
circuit.
15 | 0 | Servo Drive Overheat The temperature of the Servo Drive S - S
radiator exceeded the specified value.
16 0 | Overload Operation was performed with torque \ \ -
significantly exceeding the rating for
several seconds to several tens of
seconds.
18 0 | Regeneration Overload The regenerative energy exceeds the \ - V
processing capacity of the Regeneration
Resistor.
1 | Regeneration Tr Error An error was detected in a Servo Drive \ - -
regeneration drive Tr.
21 0 | Encoder Communications | The encoder wiring is disconnected. Y - -
Disconnection Error
1 | Encoder Communications | An encoder communications error was \ - -
Error detected.
23 0 | Encoder Communications | Communications cannot be performed N - -
Data Error between the encoder and the Servo Drive.
24 | 0 | Error Counter Overflow The error counter accumulated pulse Y S v
exceeds the set value for the Error Counter
Overflow Level (Pn014).
1 | Excessive Speed error The difference between the internal \/ S \/
position command speed and the actual
speed (i.e., the speed error) exceeded the
Excessive Speed Error Setting (Pn602).
26 | 0 |Overspeed The motor rotation speed exceeded the y \ \/
value set on the Overspeed Level set
(Pn513).
1 | Overspeed 2 The motor rotation speed exceeded the \/ S -
value set on the Overspeed Level set 2
(Pn615).
27 0 | Command Pulse A command pulse frequency error was \/ S N
Frequency Error detected.
2 | Command Pulse Multiplier | The command pulse divider or multiplier is \/ v S
Error not suitable.
28 | 0 |Pulse Regeneration Error | The pulse regeneration output frequency \/ S N
exceeded the limit.
OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual 10-7
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10 Troubleshooting and Maintenance

Alarm No. Attribute
: Error detection function Description and error cause : Can be | Immediate
Main | Sub History 1
cleared stop
29 0 | Error Counter Overflow Error counter value based on the encoder Y S -
pulse reference exceeded 229
(536,870,912).
33 0 | Interface Input Duplicate | A duplicate setting for the interface input y - -
Allocation Error 1 signals was detected.
1 | Interface Input Duplicate \ - -
Allocation Error 2
2 | Interface Input Function An undefined number was detected in the \/ - -—
Number Error 1 interface input signal allocations.
3 | Interface Input Function \/ - -
Number Error 2
4 | Interface Output Function | An undefined number was detected in the \ - -
Number Error 1 interface output signal allocations.
5 | Interface Output Function S - -
Number Error 2
6 | Counter Reset The counter reset function was allocated to \ - -
Allocation Error something other than input signal SI7.
7 | Command Pulse The command pulse prohibition input S - -
Prohibition Input function was allocated to something other
Allocation Error than input signal SI10.
34 | 0 |Overrun Limit Error The motor exceeded the allowable \ \/ -
operating range set in the Overrun Limit
Setting (Pn514) with respect to the position
command input.
36 | 0-2 | Parameter Error Data in the Parameter Save area was - - -
corrupted when the power supply was
turned ON and data was read from the
EEPROM.
37 | 0-2 | Parameter destruction The checksum for the data read from the - - -
EEPROM when the power supply was
turned ON does not match.
38 0 | Drive Prohibition Input The forward drive prohibition and reverse - N -
Error drive prohibition inputs are both turned
OFF.
43 0 | Encoder Initialization Error | An encoder initialization error was S - -
detected.
44 0 | Encoder 1-rotation A 1-turn counter error was detected. \ - -
Counter Error
45 0 | Multi-rotation Counter A multi-rotation counter error or phase-AB \ - -
Error signal error was detected.
48 0 | Encoder Phase-Z Error A serial incremental encoder phase Z v - -
pulse irregularity was detected.
49 0 | Encoder CS Signal Error | A logic error was detected in the CS signal S - -
for serial incremental encoder.
55 0 | Phase-A Connection Error | An error was detected in the external S - -
encoder phase A connection.
1 | Phase-B Connection Error | An error was detected in the external \/ - -
encoder phase B connection.
2 | Phase-Z Connection Error | An error was detected in the external \ - -
encoder phase Z connection.

10-8
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10 Troubleshooting and Maintenance

Alarm No. Attribute
. Error detection function Description and error cause : Canbe | Immediate I
Main | Sub History bl e
cleared stop )
- - >
87 0 | Emergency Stop Input An emergency stop input signal (STOP) - Y - )
Error was input. 3
=
95 0-4 | Motor Non-conformity The combination of the Servomotor and — — - o
Servo Drive is not appropriate.
The encoder was not connected when the
10
power supply was turned ON.
Other Other errors The control circuit malfunctioned due to \ - -
numbers excess noise or some other problem.

*1 “Immediate stop” means alarms which cause an immediate stop when Stop Selection for Alarm Detection
(Pn510) is set to 4 to 7. For details, refer to Stop Selection for Alarm Detection on page 7-46.
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10 Troubleshooting and Maintenance

10-4 Troubleshooting

If an error occurs in the machine, determine the error conditions from the alarm display and operation
state, identify the cause of the error, and take appropriate measures.

10-4-1 Error Diagnosis with Alarm Displays

Alarm No.
- Name Cause Measures
Main | Sub
11 0 | Control Power Supply | The voltage across the positive and Measure the voltage across the L1C and
Undervoltage negative terminals in the control power L2C lines on the connectors and the
supply converter dropped below the terminal block.
specified value. « Increase the power supply voltage.
200-V products: Approx. 145 VDC Change the power supply.
(Approx. 100 VAC) « Increase the power supply capacity.
* The power supply voltage is low. A » Replace the Servo Drive.
momentary power interruption
occurred.
« Insufficient power supply capacity:
The power supply voltage dropped
because there was inrush current
when the main power supply was
turned ON.
« The Servo Drive is faulty (circuit fault).

12 0 | Overvoltage The power supply voltage exceeded the | Measure the voltage across the L1, L2,
allowable input voltage range, causing and L3 lines on the connectors and the
the voltage across the positive and terminal block.
negative terminals in the converter to Input the correct voltage. Remove the
exceed the specified value. The power phase advance capacitor.
supply voltage is high. The voltage was .
suddenly increased by the phase » Use atesterto measure the resistance
advance capacitor or the uninterruptible of the externg | resistor between the Bl
power supply (UPS). and Bz_termlna_ls_on the Servo_[?rlvg. If

the resistance is infinite, the wiring is
200-V products: Approx. 400 VDC broken. Replace the external resistor.
(Approx. 280 VAC) « Change the regeneration resistance
* The Regeneration Resistor wiring is and wattage to the specified values.
broken. Calculate the regenerative energy and
* The External Regeneration Resistor is connect an External Regeneration
inappropriate and cannot absorb all of Resistor with the required
the regenerative energy. The load regeneration absorption capacity.
inertia is too large, gravitational torque Reduce the descent speed.
on the vertical axis is too large, or « Replace the Servo Drive.
there is some other problem to absorb
the regenerative energy.
» The Servo Drive is faulty (circuit fault).
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Alarm No.
- Name Cause Measures
Main | Sub
13 0 | Main Power Supply If Undervoltage Alarm Selection (Pn508) | Measure the voltage across the L1, L2,
Undervoltage is set to 1, a momentary power and L3 lines on the connectors and the
(insufficient voltage interruption occurred between L1 and L3 | terminal block.
between P and N) for longer than the value set in « Increase the power supply voltage.
Momentary Hold Time (Pn509). Change the power supply.
Qggi;ir:/?etlgig’rfgga\;ﬁ/l:aa?eerni?r:gfssi:\hﬁ]e ¢ Eliminate the c_ause of the failure of the
main power supply converter dropped e_Iectromagnetnc contactor on the main
below the specified value while the servo circuit power s_upply, and then turn ON
1 Main Power Supply was ON the power again.
Undervoltage : « Check the value set in Momentary
(AC cutoff detected) 200-V products: Approx. 110 VDC Hold Time (Pn509). Set each phase of
(Approx. 75 VAC) the power supply correctly.
* The power supply voltage is low. « Increase the power supply capacity.
* A momentary power interruption Refer to 2-3-3 Servo Drive and
occurred. Servomotor Combination Tables on
« Insufficient power supply capacity: page 2-11 for information on the power
The power supply voltage dropped supply capacity.
because there was inrush current « Connect each phase (L1, L2, and L3)
when the main power supply was of the power supply correctly. Use L1
turned ON. and L3 for single-phase 100 V and
» Phase loss: single-phase 200 V.
A Servo Drive with 3-phase input « Replace the Servo Drive.
specifications was operated with
single-phase power supply.
» The Servo Drive is faulty (circuit fault).

14 0 | Overcurrent The current flowing between the positive | ¢« Disconnect the Servomotor cable, and
and negative terminals in the converter turn ON the servo. If the problem
exceeded the specified value. immediately recurs, replace the Servo
+ The Servo Drive is faulty (faulty circuit, Drive with a new one.

faulty IGBT part, etc.). » Check to see if the Servomotor cable
« The Servomotor cable is short- is short—circuited_ between phages u Vv
circuited between phases U, V, and W. and W by checking for loose wire
. strands on the connector lead.
» The Servomotor cable is ground-
faulted. Connect the Servomotor cable
o correctly.
» Motor windings are burned out. . . .
. * Check the insulation resistance
1 | IPM Error * The Servomotor wiring contacts are between phases U, V, and W of the
faulty. Servomotor cable and the grounding
» The relay for the dynamic brake has wire of the Servomotor. If the
been welded due to frequent servo insulation is faulty, replace the
ON/OFF operations. Servomotor.
* The command pulse input timing isthe |« Check the balance between the
same as or earlier than the Servo ON resistance of each wire of the
timing. Servomotor. If resistance is
unbalanced, replace the Servomotor.
» Check for missing connector pins in
Servomotor connections U, V, and W.
If any loose or missing connector pins
are found, secure them firmly.
* Replace the Servo Drive.
The servo does not turn ON for a
period of 3 minutes after the use of the
dynamic brake.
* Wait at least 100 ms after the servo
has turned ON, then input commands.
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10 Troubleshooting and Maintenance

Alarm No.

- Name Cause Measures
Main | Sub

15 0 | Servo Drive Overheat | The temperature of the Servo Drive « Improve the ambient temperature and
radiator or power elements exceeded the the cooling conditions of the Servo
specified value. Drive.

+ The ambient temperature of the Servo |« Increase the capacities of the Servo
Drive exceeded the specified value. Drive and the Servomotor. Set longer

« Overload acceleration and deceleration times.

Reduce the load.

16 0 | Overload™ When the feedback value for torque Check if torque (current) waveforms
command exceeds the overload level oscillate or excessively swing vertically
specified in Overload Detection Level with analog output or CX-Drive. Check
Setting (Pn512), overload protection is the overload warning display and the
performed according to the overload load ratio through communications.
characteristics. « Increase the capacities of the Servo
¢ The load was heavy, the effective Drive and the Servomotor.

torque exceeded the rated torque, and Set longer acceleration and

operation continued too long. deceleration times. Reduce the load.
 Vibration or hunting occurred due to * Readjust the gain.

faulty gain adjustment. The + Connect the Servomotor cable as

Servomotor vibrates or makes unusual shown in the Wiring diagram. Rep|ace

noise. The value set in Inertia Ratio 1 the cable.

(Pn004) is faulty. * Remove the distortion from the

» The Servomotor wiring is incorrect or machine. Reduce the load.
broken. ) _ _ e Turn OFF the brake.

* The machine was hit by an object, or |, \yire the Servomotor and the encoder
the machine Ioad_suddenly_ became correctly so that the wiring matches
heavy. The machine was distorted. the axes.

* The electromagnetic brake remains
ON.

* When multiple machines were wired,
the wiring was incorrect and the
Servomotor cable was connected to a
Servomotor for another axis.

18 0 | Regeneration The regenerative energy exceeds the Check the load ratio of the Regeneration

Overload™ processing capacity of the Regeneration | Resistor with CX-Drive. This

Resistor. Regeneration Resistor cannot be used

« The regenerative energy during for continuous regenerative braking.
deceleration caused by a large load » Check the operation pattern (speed
inertia increased the converter voltage monitor). Check the load ratio of the
across the positive and negative Regeneration Resistor and check for
terminals, and then insufficient energy the excessive regeneration warning
absorption by the Regeneration display. Increase the capacities of the
Resistor further increased the voltage. Servo Drive and the Servomotor, and

« The Servomotor rotation speed is too lengthen the deceleration time.
high to absorb the regenerative energy | Reduce the Servomotor rotation
within the specified deceleration time. speed. Use an External Regeneration

» The operating limit of the external Resistor.
resistor is limited to a 10% duty. » Set Regeneration Resistor Selection

(Pn016) to 2.
1 | Regeneration Tr Error | The Servo Drive regeneration drive Tr is | Replace the Servo Drive.
faulty.
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Alarm No.
- Name Cause Measures
Main | Sub
21 0 | Encoder A disconnection was detected because | Wire the encoder correctly as shown in
Communications communications between the encoder the wiring diagram. Correct the
Disconnection Error and the Servo Drive were stopped more | connector pin connections.
frequently than the specified value.
1 | Encoder There was a communications error in < Provide the required encoder power
Communications Error | data from the encoder. There was a data supply voltage 5 VDC 5% (4.75 to
error mainly due to noise. The encode 5.25 VDC). Be careful especially when
cable is connected, but a the encode cable is long.
communications data error occurred. « |If the Servomotor cable and the
encoder cable are bundled together,
separate them.
« Connect the encoder cable correctly.
23 0 | Encoder No communications error occurred with | « Provide the required encoder power
Communications Data | data from the encoder, but there is an supply voltage 5 VDC 5% (4.75 to
Error error in the contents of the data. There 5.25 VDC). Be careful especially when
was a data error mainly due to noise. the encode cable is long.
The encode cable is connected, but a « |f the Servomotor cable and the
communications data error occurred. encoder cable are bundled together,
separate them.
« Connect the encoder cable correctly.
24 0 | Error Counter Position error pulses exceeded the value |+ Check to see if the Servomotor rotates
Overflow set in Error Counter Overflow Level according to the position command
(Pn014). pulses. Check with the torque monitor
« Motor operation does not follow the to see if the output torque is saturated.
command. Adjust the gain. Maximize the values
« The value set in Error Counter set in No.1 Torque .LIIjnIt value (Pn013)
Overflow Level (Pn014) is small, and No.2 Torque Limit value (Pn522).
Connect the encoder cable correctly.
Lengthen the acceleration and
deceleration times. Reduce the load
and the speed.
« Increase the value setin Error Counter
Overflow Level (Pn014).
1 | Excessive Speed The difference between the Internal « Increase the value set in Excessive
Error3 Position Command Speed and the motor Speed Error Setting (Pn602).
speed (speed deviation) exceeded the |+ | engthen the acceleration and
value set in Excessive Speed Error deceleration times for the Internal
Setting (Pn602). Position Command Speed. Or adjust
the gain to improve the speed-
following performance.
« Disable Excessive Speed Error Setting
(Pn602 = 0).
26 0 | Overspeed The Servomotor rotation speed < Do not give excessive speed
exceeded the value set in Overspeed commands.
Detection Level Setting (Pn513). « Check the input frequency, dividing
- ratio, and multiplication ratio of the
1 | Overspeed 2 The Servomotor rotatloq speed command pulses.
exceeded the value set in Overspeed .
. : « If overshooting occurred due to faulty
Detection Level Setting at Emergency . . : ;
Stop (Pn615). gain adjustment, adjust the gain.
» Connect the encoder cable correctly.
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10 Troubleshooting and Maintenance

Alarm No.
- Name Cause Measures
Main | Sub
27 0 | Command Pulse The command pulse input frequency Check the command pulse input.
Frequency Error exceeded the value set in Command
Pulse Input Maximum Setting (Pn532) x
1.2.
2 | Command Pulse The parameter setting for the command |« Set the electronic gear ratio as small
Multiplier Error pulse frequency or the electronic gear as possible in the range of 1/1,000 to
ratio is not appropriate. 1,000 times.
The value obtained by multiplying the » Check the command pulse input.
number of command pulses per 0.167 » Use the line driver interface if possible.
ms by the electronic gear ratio exceeded | . set Command Pulse Input Maximum
approximately 3 Gpps (approximately Setting (Pn532) to less than 1,000 and
175 kpps for software versions earlier enable the digital filter.
than V1.10).
The command pulse input is sparse or
dense.
There is an erroneous count due to noise
contained in the command pulse input.
28 0 | Pulse Regeneration The pulse regeneration output frequency | « Check the values set in Encoder
Error exceeded the allowable limit. Dividing Numerator (Pn011) and
Encoder Dividing Denominator
(Pn503).
« To disable the detection, set Pulse
Regeneration Limit Setting (Pn533) to 0.
29 0 | Error Counter The position error counter value » Check to see if the Servomotor rotates
Overflow obtained with reference to the encoder according to the position command.
pulses exceeded +229 (536,870,912). » Check with the torque monitor to see if
the output torque is saturated.
« Adjust the gain.
« Maximize the values set in No.1
Torque Limit value (Pn013) and No.2
Torque Limit value (Pn522).
« Wire the encoder cable correctly.
33 0 | Interface Input There is a duplicate setting in the input Make sure that functions are correctly
Duplicate Allocation signal (IN1, IN2 IN3, IN4, or IN5) allocated to these connector pins.
Error 1 function allocations.
1 Interface Input There is a duplicate setting in the input
Duplicate Allocation signal (IN6, IN7, IN8, IN9, or IN10)
Error 2 function allocations.
2 Interface Input There is an undefined number
Function Number Error | specification in the input signal (IN1, IN2,
1 IN3, IN4, or IN5) function allocations.
3 Interface Input There is an undefined number
Function Number Error | specification in the input signal (IN6, IN7,
2 IN8, IN9, or IN10) function allocations.
4 Interface Output There is an undefined number
Function Number Error | specification in the output signal (SO1 or
1 S02) function allocation.
5 | Interface Output There is an undefined number
Function Number Error | specification in the output signal (SO4)
2 function allocation.
6 Counter Reset The Error Counter Reset Input (ECRST)
Allocation Error pin was allocated to other than the input
signal S17.
7 | Command Pulse The Pulse Prohibition Input (IPG)
Prohibition Input function was allocated to other than the
Allocation Error input signal SI110.
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10 Troubleshooting and Maintenance

Alarm No.
- Name Cause Measures
Main | Sub
34 0 | Overrun Limit Error The Servomotor exceeded the allowable | Check the gain (the balance between the
operating range set in Overrun Limit position loop gain and the speed loop
Setting (Pn514) with respect to the gain) and the inertia ratio.
position command input range. « Increase the value setin Pn514. Or set
» The gain is not appropriate. Pn514 to O to disable the protective
« The value set in Pn514 is too small. functions.
36 0 | Parameter Error Data in the Parameter Save Area was « Set all of the parameters again.
corrupted when the power supply was | « |f this error occurs repeatedly, the
> turned ON and data was read from the Servo Drive may be faulty. In this case,
EEPROM. replace the Servo Drive.
37 0 | Parameter destruction | EEPROM write verification data was The Servo Drive is faulty. Replace the
1 corrupted when the power supply was Servo Drive.
turned ON and data was read from the
2 EEPROM.
38 0 | Drive Prohibition Input | When Drive Prohibition Input Selection Check for any problems with the
Error (Pn504) was set to 0, both the Forward | switches, wires, and power supplies that
Drive Prohibition Input (POT) and are connected to the Forward Drive
Reverse Drive Prohibition Input (NOT) Prohibition Input or Reverse Drive
signals turned ON. Prohibition input pin. In particular, check
When Pn504 was set to 2, either the to see if the exterljal power supply (12 to
Forward Drive Prohibition Input or 24) for sequence input turns ON too
Reverse Drive Prohibition Input signal slowly.
turned ON.
43 0 | Encoder Initialization | An error was detected during encoder Replace the Servomotor.
Error initialization.
44 0 | Encoder 1-rotation An encoder 1-rotation counter error was | Replace the Servomotor.
Counter Error detected.
45 0 Multi-rotation Counter | An encoder multi-rotation counter error Replace the Servomotor.
Error was detected.
48 0 | Encoder Phase-Z A missing phase-Z pulse was detected in | Replace the Servomotor.
Error the serial incremental encoder.
The encoder is faulty.
49 0 | Encoder CS Signal A logic error was detected in the serial Replace the Servomotor.
Error incremental encoder CS signal.
The encoder is faulty.
55 0 | Phase-A Connection An error such as broken wiring was Check the external encoder phase-A
Error detected in the external encoder phase- | connection.
A connection.
1 | Phase-B Connection An error such as broken wiring was Check the external encoder phase-B
Error detected in the external encoder phase- | connection.
B connection.
2 Phase-Z Connection An error such as broken wiring was Check the external encoder phase-Z
Error detected in the external encoder phase- | connection.
Z connection.
87 0 | Emergency Stop Input | The Emergency Stop (STOP) signhal was | Check the Emergency Stop (STOP)
Error input. signal wiring.
95 0-4 | Motor Non-conformity | The Servomotor does not match the Replace the Servomotor with one that
Servo Drive. matches the Servo Drive.
Other Other errors The control circuit malfunctioned due to |« Turn OFF the power once, and turn it
numbers excess noise or some other problem. ON again.

The self-diagnosis function of the Servo
Drive was activated, and an error
occurred in the Servo Drive.

« If the error is displayed even after the
power is turned ON again, the system
may be faulty. Stop using the system,
and replace the motor and/or the
Servo Drive.
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10 Troubleshooting and Maintenance

*1 For the overload characteristics, refer to 3-2 Overload Characteristics (Electronic Thermal Function) on page 3-35.
*2 Always install a thermal switch when setting the Regeneration Resistor Selection (Pn016) value to 2. Otherwise, the
Regeneration Resistor will not be protected, generate excessive heat, and be burned out.

*3  When the Internal Position Command Speed is force-set to 0 during an immediate stop due to the Pulse Prohibition Input
(IPG) or Forward/Reverse Drive Prohibition Input, the speed deviation immediately increases. The speed deviation also
increases at the rising edge of the Internal Position Command Speed. Therefore, provide enough margin when
configuring the settings.
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10 Troubleshooting and Maintenance

10-4-2 Error Diagnosis Using the Operation State

Symptom

Probable cause

Check items

Measures

The PWR indicator
does not light
when the Servo
Drive is powered
on.

The power supply wiring is
incorrect.

Check to see if the power supply input
is within the allowed power supply
voltage range.

Supply the correct power
supply voltage.

Check to see if the power supply input
is wired correctly.

Wire correctly.

The Servomotor
does not rotate
when a command
is input from the
controller.

The Operation Command
(RUN) signal is OFF.

Check in the monitor mode if the RUN
signal turns ON/OFF.

* Input the Operation
Command (RUN) signal.

» Wire correctly.

Forward Drive Prohibition
Input (POT) or Reverse
Drive Prohibition Input
(NOT) signal is OFF.

Check in the monitor mode if the POT
and NOT signals turn ON/OFF.

Turn ON the POT or NOT signal.

« Disable the parameter if the
POT or NOT signal is not used.

The control mode does not
conform to the command.

Check the value set in Control Mode
Selection (Pn001).

Set the control mode according
to the command.

The Error Counter Reset

Input (ECRST) signal is ON.

Check in the monitor mode if the
ECRST signal turns ON/OFF.

* Turn OFF the ECRST signal.
» Wire correctly.

The value set in Command
Pulse Mode Selection
(Pn007) is incorrect.

Check the command pulse type of the
controller and that of the Servo Drive.

Set the command pulse type of
the Servo Drive so that it
matches the command pulse
type of the controller.

The Zero Speed
Designation Input (VZERO)
signal is OFF.

Check in the monitor mode if the
VZERO signal turns ON/OFF.

» Turn ON the VZERO signal.
» Wire correctly.

No internally set speeds are
set.

Check the values set in Pn304 to
Pn311.

Set the desired rotation speed.

The values set in No.1 Torque
Limit (Pn013) and No.2
Torque Limit (Pn522) are 0.

Check the values set in Pn013 and
Pn522.

Restore the default set values.

The Servomotor power
cable is wired incorrectly.

The encoder cable is wired
incorrectly.

Check the wiring.

Wire correctly.

The control 1/0 connector
(CN1) is wired incorrectly.

Check the command pulse wiring.

Wire correctly.

Check the command pulse type.

Set the command pulse type of
the Servo Drive so that it
matches the command pulse
type of the controller.

Check the command pulse voltage.

Connect resistors appropriate
for the voltage.

Power is not supplied.

Check the power supply and the PWR
indicator.

Turn ON the power supply.

Check the voltage across the power
terminals.

Wire the power-on circuit
correctly.

The speed command is
disabled.

Check to see if the speed command
input method is correct.

» Set the internal speed
correctly.

The torque command is
disabled.

Check to see if the torque command
input method is correct.

Set the torque command
correctly.

Both the CW and CCW
inputs are turned ON
simultaneously.

Check the command pulse wiring.

* Input the pulse signal to
either the CW or CCW input.

* Unused input terminals must
be always OFF.

The Servo Drive is faulty.

Replace the Servo Drive.

OMNUC Gb5-series (Pulse-train Input Type) AC Servomotors and Servo Drives User’s Manual
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10 Troubleshooting and Maintenance

Symptom

Probable cause

Check items

Measures

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 phases U, V, and W.

Wire correctly.

The encoder cable is wired
incorrectly.

Check the encoder cable wiring.

Wire correctly.

The Servomotor
rotates without a
command.

The command pulse input
is incorrect.

Check the command pulse type.

Make sure that the command
pulse input is appropriate.

Check the command pulse voltage.

Connect a resistor that
matches the voltage.

The Servo Drive is faulty.

Replace the Servo Drive.

The Servomotor
rotates opposite to
the command
direction.

The CW input and the CCW
input are connected in
reverse.

Check the command pulse type of the
controller and that of the Servo Drive.

Connect the CW pulse signal to
the CW input and the CCW
pulse signal to the CCW input,
respectively.

Motor rotation is
unstable.

The Servomotor power
cable or encoder cable is
wired incorrectly.

Check the wiring of the Servomotor
power cable phases U, V, and W and
that of the encoder cable.

Wire correctly.

The load torque fluctuates
due to eccentricity of the
coupling that connects the
motor shaft to mechanical
systems, loose screws, or
poor engagement between
the pulley and the gear.

Check the connection to mechanical
systems.

Try to operate the Servomotor with no
load (by disconnecting the motor from
mechanical systems).

Recheck and adjust the
machine.

The load’'s moment of
inertia exceeds the Servo
Drive’s allowable value.

Try to operate the Servomotor with no
load (by disconnecting the motor from
mechanical systems).

¢ Reduce the load.

* Replace the Servomotor and
the Servo Drive with larger
capacity ones.

Pulse signal lines are
connected poorly.

Check the pulse signal wiring for the
controller and the Servo Drive.

Wire correctly.

Check the command pulse type of the
controller and that of the Servo Drive.

Set the command pulse type of
the Servo Drive so that it
matches the command pulse
type of the controller.

The gain setting is
inappropriate.

Perform manual tuning.

Chattering occurs in an
input signal to CN1.

Check the Operation Command
(RUN), Error Counter Reset Input
(ECRST), Zero Speed Designation
Input (VZERO), and Internally Set
Speed 1/2 (VSEL1/VSEL?2) signals.

Wire correctly to prevent
chattering.

The Servomotor is
overheating.

The ambient temperature is
too high.

Check to see if the ambient
temperature around the Servomotor is
over 40°C.

Lower the ambient temperature
around the Servomotor to 40°C
or less. (Use a fan or air
conditioner.)

Ventilation is blocked.

Check to see if ventilation is blocked.

Take measures to improve
ventilation.

The Servomotor is
overloaded.

The Servomotor vibrates
during operation.

Try to operate the Servomotor with no
load (by disconnecting the motor from
mechanical systems).

* Reduce the load.

* Replace the Servomotor and
the Servo Drive with larger
capacity ones.

The Servomotor’s
holding brake does
not work.

Power is supplied to the
holding brake.

Check to see if power is supplied to
the holding brake.

Design the circuit so that
stopping the Servomotor
causes the power supply to the
holding brake to turn OFF when
it holds a load.

10-18
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Symptom

Probable cause

Check items

Measures

The Servomotor
does not stop or is
hard to stop even if
the Operation
Command (RUN)
signal is turned
OFF while the
Servomotor is
rotating.

The load inertia is too large.

Check for the following:
« Is the load too high?
« |s the motor speed too high?

Review the load conditions and
replace the Servomotor and the
Servo Drive with proper ones.

The stop circuit is faulty.

Replace the Servo Drive.

The Servomotor
generates
abnormal noise or
vibration.

The mechanical installation
of the Servomotor is
improper.

Check to see if the Servomotor
mounting screws are loose.

Retighten the mounting screws.

Check to see if the coupling is
installed eccentrically.

Center the coupling.

Check to see if the coupling is
unbalanced.

Adjust the coupling balance.

There is a problem with the
bearings.

Check for noise or vibration around
the bearings.

Contact the OMRON dealer or
sales office.

The gain setting is
inappropriate.

Perform manual tuning.

The value set in Speed
Feedback Filter Time
Constant (Pn103) is
inappropriate.

Check the value set in Pn103.

Restore the default value 0 or
increase the set value.

The control I/O signal cable
is affected by noise
because it does not meet
the specifications.

Check to see if the cable is a twisted-
pair cable or common shielded
twisted-pair cable with at least

0.08-mm? core wires.

Use a control I/O signal cable
that meets the specifications.

The control I/O signal cable
is affected by noise
because it is longer than
the specified length.

Check the length of the control I/O
signal cable.

Limit the wiring length of the
control I/O signal cable to 3 m
or less.

The encoder cable is
affected by noise because it
does not meet the
specifications.

Check to see if the cable is a common
shielded twisted-pair cable with at

least 0.12-mm? core wires.

Use an encoder cable that
meets the specifications.

The encoder cable is affected
by noise because it is longer
than the specified length.

Check the length of the encoder cable.

Limit the wiring length of
encoder cables to 20 m or less.

The encoder cable is
affected by noise because it
is stuck by something or
has a torn sheath.

Check the encoder cable for damage.

Correct the encoder cabling.

The encoder cable is

affected by excessive noise.

Check to see if the encoder cable is
bound together with or too close to
high-current lines.

Install the encoder cable where
it is not subject to surges.

The FG’s potential fluctuates
due to equipment installed
near the Servomotor, such
as a welding machine.

Check for grounding problems (loss of
ground or incomplete ground) of
equipment such as a welding machine
installed near the Servomotor.

Ground the equipment properly
to prevent the current from
flowing into the external
encoder’s FG.

The encoder fails due to
excessive vibration or
shock.

There is a problem of mechanical
vibration or defective motor installation
(low mounting surface accuracy, poor
fixing, eccentric mounting).

Reduce the mechanical
vibration or correct the
Servomotor mounting
conditions.
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10 Troubleshooting and Maintenance

Symptom

Probable cause

Check items

Measures

The Servomotor
generates
abnormal noise or
vibration.

(continue)

There is a resonance
between the machine and
the motor.

Check to see if there is a mechanical
resonance.

* Readjust the Torque
Command Filter Time
Constant values.

« |f there is a resonance, set
the following parameters:
Notch 1 Frequency Setting
(Pn201), Notch 1 Width
Setting (Pn202), Notch 1
Depth Setting (Pn203).

Vibration occurs at
the same
frequency as the
commercial power
supply frequency.

Inductive noise is present.

Check to see if the control signal
wiring of the Servo Drive is too long.

Shorten the control signal line.

Check to see if the control signal line
and power supply line are bound
together.

* Move the control signal line
away from power supply line.

* Use a low-impedance power
supply for control signals.

The Servomotor
falls out of
position.
(Positional
deviation occurs
without alarm

There is an error in the
coupling between
mechanical systems and
the Servomotor.

Check to see if positional deviation
occurs in the coupling between
mechanical systems and the
Servomotor.

Correct the coupling between
mechanical systems and the
Servomotor.

* The Error Counter Reset
Input (ECRST) signal is

Check to see if the control signal line
and power supply line are bound

Take measures against noise;
for example, separating the

output.) affected by noise. together. control signal line from the
« The position command power supply line.
pulse (CW or CCW) input | Check to see if the cable is a common | Use a control I/O signal cable
signal is affected by shielded twisted-pair cable with at that meets the specifications.
noise. least 0.08-mm? core wires.
Check the length of the control 1/0 Limit the wiring length of the
signal cable. control I/O signal cable to 10 m
or less for line driver input and
3 m or less for open collector
input.
The gain setting is - Perform manual tuning.
inappropriate.
The load inertia is too large. | Check for the following: ¢ Adjust the gain.
* Is the load too high? * Review the load conditions
« Is the motor speed too high? and replace the Servomotor
and the Servo Drive with
proper ones.
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10-5 Periodic Maintenance
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After replacing the Servo Drive, transfer to the new Servo Drive all data needed to resume
operation, before restarting operation.

Equipment damage may result.

® Never repair the Servo Drive by disassembling it.

Electric shock or injury may result.

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 replacement are necessary to ensure proper long-term operation of
Servomotors and Servo Drives. (Quoted from The Recommendation for Periodic Maintenance of a
General-purpose Inverter published by JEMA.)

Koueloadx3 ayI J010WOAISS T-G-0T

The periodic maintenance cycle depends on the installation environment and application conditions of
the Servomotors and Servo Drives.

Recommended maintenance times are given below for Servomotors and Servo Drives. Use these for
reference in periodic maintenance.

10-5-1 Servomotor Life Expectancy

» The lifetimes for the different motor parts are listed below.
Bearings: 20,000 hours
Decelerator: 20,000 hours
Oil seal: 5,000 hours
Encoder: 30,000 hours

These values assume a motor operating ambient temperature of 40°C, a shaft load within the
specified value, rated operation (rated torque and rated rotation speed), and proper installation as
described in this manual.

The bearings, decelerator, oil seal, and encoder can be replaced for repair.

» The radial load during Servomotor operation on timing pulleys and other components contacting belts
is two or more times the static load or more. Consult with the belt and pulley manufacturers and
adjust designs and system settings so that the motor allowable axial load is not exceeded even
during operation. If a motor is used under a shaft load exceeding the allowable limit, the motor shaft
can break and the bearings can be damaged.
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10-5-2 Servo Drive Life Expectancy

10 - 22

The lifetimes for the different drive parts are given below.

Aluminum electrolytic capacitors: 28,000 hours

(at a drive operating ambient temperature of 50°C, constant output at rated torque, constant output at
rated rotation speed, and installation as described in this manual)

Axial-flow fan: 10,000 to 30,000 hours (The limit depends on the operating conditions.)

Inrush current prevention relay: Approximately 20,000 operations (The limit depends on the operation
conditions.)

When using the Servo Drive in continuous operation, use fans or air conditioners to maintain the
ambient temperature below 40°C.

We recommend that the ambient temperature and the power supply ON time be reduced as much as
possible to lengthen the service life of the Servo Drive.

The limit of aluminum electrolytic capacitors is greatly affected by the operating ambient temperature.
Generally, an increase of 10°C in the operating ambient temperature will reduce capacitor service 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 periodic inspection and a part
replacement period of 5 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 period of 5 years is
recommended.

Upon request, OMRON will inspect the Servo Drive and Servomotor and determine if part
replacement is required.
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Appendices
]

The appendices provide connection examples with OMRON'’s PLC and Position
Controller, as well as lists of parameters.

A-1 Connection Examples. . ... i A-2
A-2 Parameter List. ... ... A-11
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A-1 Connection Examples

I Example 1: Connection with SYSMAC CJ1W-NC133/233/433

Main Circuit Power Supply

NFB OFF ON MC1MC2 —— Main Circuit
R O—oco— % Ny ——(ic)— Contactor
: = L SUP— Surge Suppressor
_ @_646_ L -
H [e]
TO—60o>—2
CJ1W-NC133/233/433 100 Soundto £ R88D-KPL]
CN1 CNA
Description No. L1C
5V Power Supply for Pulse Output| A4 L2C [—Reactor
5-V GND for Pulse Output| A3 L1 = 2
24-V Power Supply for Output| A1 L2 - o i
L3 = i
0V Power Supply for Output| A2 [@) —_LMC1 MC2
X-axis CCW (+) Output| A7 5 | +CCW —
Pulse | CCW (=) Output| A8 6 | -CCW
Output{ CW (+) Output | A5 3| +CW CNB
CW (-) Output | A6 4 | -CW B1
B3 R88M-KEL[]
B2
X-axis Error Counter Reset Output | A9 30| ECRST U \I/?Viqt Mg\}\%r Cable [ ]
X-axis Origin Line Driver Input| A14 23 +Z V Blulee>| %
X-axis Origin Common | A12 24 -Z W
X-axis Positioning Completion Input| A11 39| INP D  |= ||
38 [INPCOM Sreen/
Input Common A20 7 | +24VIN CN2

Encoder Cable

29| RUN
31| RESET
10 [BKIRCOM [
36 |ALMCOM
37| /ALM
11| BKIR
Shelll FG

XB Brake Cable
L £ = | [(B)
- 24 VDC

T

X-axis External Interrupt Input | A15
X-axis Origin Proximity Input | A17
X-axis CCW Limit Input | A19
X-axis CW Limit Input [ A18
X-axis Immediate Stop Input| A16

M Precautions for Correct Use

» The above example shows an example of connecting a Servo Drive with 3-phase 200 VAC
main circuit power supply inputs. Use a power supply and power cables that meet the power
supply specifications of the Servo Drive.

« Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

» Leave unused signal wires disconnected and open.

« Use mode 2 for origin search.

* Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent

« Connect signal lines so that the servo can be turned ON and OFF with the RUN signal.
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I Example 2: Connection with SYSMAC CJ1W-NC113/213/413

>
iR
Main Circuit Power Supply 9
NFB __ OFF ON MC1MC2 —@— main Circuit 3
R 0—-cio—] 5 Ny - ——(0)— gontacéor 2
i = SUP—¢ Surge Suppressor =3
3-phase 200 to 240 VAC 50/60 Hz S ©—6o—'g MC1 MC2 X1 S
: 2 _| Y
ToO—co>—2 2
2 =
CJTW-NC113/213/413 100 Sround to L R88D-KP[] 3
CN1 CNA
Description No. e L1C
24-V Power Supply for Output | A1 ; ; L2C |—Reactor A
24VDC = | | | L1 == ]
0V Power Supply for Output | A2 ; i L2 ==
T 5 | +CCW L3 = i i
. |CCW (With resistance)| A8 : 6 | -CCW D MC1 MC2
X 8XIS [COW (Wihoutresistance)| A7 : 3 [ +CW L
Output|CW (With resistance)| A6 4 | Cw
CW (Without resistance)| A5 CNB
B1
X-axis Error Counter Reset Output | A9 30| ECRST B3 R88M-KEL]
X-axis Origin Line Driver Input | A14 23 +Z B2 Red Motor |
X-axis Origin Common |A12 24| Z U -
X-axis Positioning Completion Input | A11 39 INP V White, Power Cable
38[INPCOM| | _w __|Blue
L © |
Input Common A20 7 |+24VIN Greern/
X-axis External Interrupt Input | A15 F—— 29 RUN CN2
X-axis Origin Proximity Input| A17 |—— 31| RESET Encoder Cable | |
X-axis CCW Limit Input | A19 10 |BKIRCOM :@
X-axis CW Limit Input [A18 36 | ALMCOM
X-axis Immediate Stop Input| A16 37| /ALM [
11| BKIR
Shell FG
— XB Brake Cable
— = 1®
24 VDC

m Precautions for Correct Use

» The above example shows an example of connecting a Servo Drive with 3-phase 200 VAC
main circuit power supply inputs. Use a power supply and power cables that meet the power
supply specifications of the Servo Drive.

» Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

» Leave unused signal wires disconnected and open.

» Use mode 2 for origin search.

» Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent

» Connect signal lines so that the servo can be turned ON and OFF with the RUN signal.
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I Example 3: Connection with SYSMAC CS1W-NC133/233/433

Main Circuit Power Supply

NFB OFF ON MC1MC2 Main Circuit
R 0—c6o—5 tlr_'\—[ /'/J\j»_@— Contactor
: = ‘-'-’ SUP— Surge Suppressor
3-phase 200 to 240 VAC 50/60 Hz S @_5@_§_| o e X ge Supp
: o)
TO0O—060o0—Z
Ground to _1_—T
CS1W-NC133/233/433 100 Q or Less — R88D-KP(!
CN1 CNA
Description No. L1C
5-V Power Supply for Pulse Output| A4 —_._5 vbC L2C | Reactor
5V GND for Pulse Output| A3 |—- L1 > v —
24-\ Power Supply for Output| A1 ; : L2 < i~ i
24VDC= | | 5 L3 > i
0V Power Supply for Output| A2 : : @ —_I_MC1 MC2
X-axis CCW (+) Output| A7 SO 5 | +CCW —
Pulse | CCW (=) Output| A8 : — 6 | -CCW
Output| CW (+) Output | A5 : SOX — 3 | +CW CNB
CW (=) Output | A6 i T 4 | -CW B1
5 : B3 R88M-KEL]
E B2 Red  Motor —
X-axis Error Counter Reset Output| A10 : —130 | ECRST U White\ Power Cable
X-axis Origin Line Driver Input| A16 X — 23 +Z \ Blue ) §@
X-axis Origin Common |A14 : — 24 —Z W
X-axis Positioning Completion Input | A12 i — 39 INP @ ||
; : 138 [INPCOM Green/
Input Common A24 : i 7 | +24VIN CN2
24 VDC% <1 o Encoder Cable [ |
X-axis External Interrupt Input | A19 —— - — ——+29| RUN :@)
X-axis Origin Proximity Input[ A21 f—— — ——— 1 31| RESET
X-axis CCW Limit Input | A23 i [ 10 |[BKIRCOM B
X-axis CW Limit Input | A22 +———{ 36 [ALMCOM
X-axis Immediate Stop Input | A20 T : /ALM
BKIR
FG xB Brake Cable
—
24 VDC

M Precautions for Correct Use

» The above example shows an example of connecting a Servo Drive with 3-phase 200 VAC
main circuit power supply inputs. Use a power supply and power cables that meet the power
supply specifications of the Servo Drive.

« Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

» Leave unused signal wires disconnected and open.

« Use mode 2 for origin search.

* Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent

« Connect signal lines so that the servo can be turned ON and OFF with the RUN signal.
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Example 4: Connection with SYSMAC CS1W-NC113/213/413,

>
C200HW-NC113/213/413 -
(@)
S
Main Circuit Power Supply 2
NFB o OFF ON MC1 MC2 Main Circuit e
R 0—60—% E\_E/(J\j—@:b— Contactor S
: = o SUP— Surge Suppressor m
3-phase 200 to 240 VAC 50/60 Hz S @—646—% ME—I\/I/C2—X1 %
: % _I ©
TO—00o—Z o
CS1W-NC113/213/413 Ground to
C200HW-NC113/213/413 100 Q or Less = R88D-KP
CN1 CNA A
Description No.f L1C
24-\ Power Supply for Output | A1 : L2C |—Reactor
; : L1 ==
0V Power Supply for Output| A2 : : L2 /V_,/./_
: SO — 5 | +CCW L3 e
X-axis | CCW (With resistance) A8 +— 6 | -CCW D —_LMC1 MC2
Pulse | CCW (Without resistance) | A7 : SOX — 3 | +CW —
Output| CW (With resistance)| A6 g — 4 | -CW
CW (Without resistance)| AS : : CNB
: : B1
X-axis Error Counter Reset Output| A10 : 30 [ ECRST B3 R88M-KEL
X-axis Origin Line Driver Input| A16 : — 23 +Z B2
X-axis Origin Common [A14 : XX — 24| -Z V] \?Vehqt I\P/I(())\}&)err Cable
X-axis Positioning Completion Input [ A12 — 39 INP V Bl ! e>|
| {38 [INPCOM| [ W [PH€
5 : L © Green/
Input Common A24 : {7 [ +24VIN
o4 VDCé ....... x 1 ! Yellow
X-axis External Interrupt Input | A19 —— - — : — 29| RUN CN2
X-axis Origin Proximity Input| A21 F—— —/—~—-— 31| RESET Encoder Cable
X-axis CCW Limit Input | A23 5 i [10 [BKIRCOM
X-axis CW Limit Input | A22 +——— 36 [ALMCOM
X-axis Immediate Stop Input| A20 T : /ALM
t BKIR
FG
= xp Brake Cable
+ /—z—
24 VDC

M Precautions for Correct Use

» The above example shows an example of connecting a Servo Drive with 3-phase 200 VAC
main circuit power supply inputs. Use a power supply and power cables that meet the power
supply specifications of the Servo Drive.

» Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

» Leave unused signal wires disconnected and open.

» Use mode 2 for origin search.

» Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent

» Connect signal lines so that the servo can be turned ON and OFF with the RUN signal.
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| Example 5: Connection with SYSMAC CP1H-YOODT-D

Main Circuit Power Supply

NFB __ OFF ON MCIMC2 —9— Main Circuit
RO—Go— o ——(ic)— Contactor
; 2 Y L —[SUP—¢ Surge Suppressor
- o—co—g X1 MC1MC2 X1
3-phase 200 to 240 VAC 50/60 Hz S | 3 B €)1 Servo Error Display
roso 2
Ground to _1_—T
CP1H-Y20DT-D 100 Q or Less = R88-KP[]
CN1 CNA
[ ) Reactor
E i L1 ==
i : L2 =2
Output Terminal Block ; ; L3 -l i
cwo+ : 3 [ +CCW —— Vet ez
Pulse — : ><>< +— 4 | -CCW —O
Output}-SWO : : =
0 CCWO0+ ; ><>< ; 5 +CW
CCWO0- i 6 -CW CNB
| i BA
Origin Search 0 (word 101, bit 02) : — 30 | ECRST B3 R88M-KE[]
%g;/DC Input Terminal (+) +§ %2 Red Motor |
: 5 — ite\ Power Cable
COM (for word 107, bit 00 o 03) ; | [39] _INP Vv \é‘:h'tej
Input Terminal Block O 25 | SGGND W ue
Pulse 0 Origin Input Signal (word 0, bit 00) T — 19 A D Green/ ||
COMOCH : _____________ : 7 +24VIN Yellow
24VDC= x1 |
Pulse 0 Origin Proximity Input Signal (word 0, bit 01) F—— T - — : 29| RUN CN2
oo Encoder Cable | |
{10 [BKIRCOM :@
- {36 ]aLMcON
- JALM —
L BKIR
i L Shel| FG xp Brake Cable
: F/T
24 VDC

Precautions for Correct Use

* Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

« Leave unused signal wires disconnected and open.
» Use a separate power supply (24 VDC) for the brake, independent of the 24 VDC control

power supply.

« Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent
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I Example 6: Connection with SYSMAC CP1H-XOODT-D/CP1L-O0000DT-D

>
KN
Main Circuit Power Supply o
NFB OFF ON MC1MC2 S
RO—Ooo—1. | T E:/Iairtl Citrcuit 3
; ko) it OB ontactor a
S : i X1 mm Surge Suppressor g'
O—6 00— .
: _8 —I S @—' Servo Error Display m
H (@]
TO—0 o—% E
G dto _——————_ B
CP1H-X40DT-D 100 0 of Less = R88-KPL 8
CN1 CNA
e . Reactor
| | L1 > A
s i L2 >~
Output Terminal Block T SOX — 1 [+24VCW L3 =
CWO (word 100, bit 00) T T 4 -CW @) —_I_MC1 MC2
Pulse [COM (for word 100, bit 00)|— : SO 2 [+24VCCW L
Output{CCWO (word 100, bit 01) ; 6 | —-CCW B
0 [COM (for word 100, bit 07)}— g Z
1 ' CNB
i : B
Origin Search 0 (word 101, bit 02) : 30 | ECRST B3 R88M-KEL]
24 VDC Input Terminal (+) : : B2
- : : Red = Motor ]
24 VDC Input Terminal (-) ! ! U -
COM (for word 101, bit 00 0 03) g ; v [White) Power Cable
Input Terminal Block ——( | 25]sGenD w__[|Blue
Pulse 0 Origin Input Signal (word 0, bit 00) : — 17 | SGGND D Green/ ||
COMOCH R S [ — — 7 | +24VIN Yellow
I | 24VDC? R
Pulse 0 Origin Proximity Input Signal (word 0, bit 01) —— - — + — 29| RUN CN2
oo Encoder Cable | |
.36 [ALWCOM :@>
' [—.— 10 | BKIRCOM
P JALM —
: BKIR
FG

xpB Brake Cable
= F/T
24 VDC

m Precautions for Correct Use

* Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

» Leave unused signal wires disconnected and open.

» Use a separate power supply (24 VDC) for the brake, independent of the 24 VDC control
power supply.

» Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent
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| Example 7: Connection with SYSMAC CJ2M-CPU3L/-CPU10]

Main Circuit Power Supply

NFB OFF ON MC1MC2 Main Circuit
RO—60— *\LL\I: +——(ic)—+ Contactor
: = o —{SUP— Surge Suppressor
3-phase 200 0 240 VAC50/60 Hz g g, 5oy |= X1 o1 MG2 X1
: 3 —I - €D Servo Error Display
G dto [
Y 1000 or Less = R88-KPL]
CN1 CNA
Description No. [ Reactor
Input for Output Power Supply| 37 -+ | : L1 > —= —
24VDC = | | E L2 EI:E//'/
Output COM 39 ; | L3 > i i
D & G i I R LT D MC1 MC2
Pu CW Output | 31 : — 4 | -CW _—l—
ulse : SOX 2 |+24VCCW B
Outout [GCW Output| 32 Z 6 | -ccw
| : CNB
| | 51
35 Z — 30 | ECRST B3 R88M-KE[
Origin Input ~ [24VDC| 1 : — 25 [SGGND B2 [
Signal OVAD-| 5 ><>< 19 Z U \I/Rvici’te '\P/Ig\}\?err Cable
Positioning 24 VDC| 13 ' ; V Blue )
Completion Signal [OV/LD-| 17 : {39 INP W Pue
Origin Proximity |24 VDC| 2 T — 7 | +24VIN D = ||
Input Signal OviLD-| 6 —L 5 i ?’éﬁg\r&/
RUN CN2 B
l—g— BKIRCOM Encoder Cable
+—{ 36 [ALMCOM :@>
/ALM [
- BKIR
i Shell FG XB Brake Cable
- £ ()
24 VDC

m Precautions for Correct Use

« Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

» Leave unused signal wires disconnected and open.
« Use mode 2 for origin search.
* Use a dedicated power supply (24 VDC) for the command pulse power.

« Use a separate power supply (24 VDC) for the brake, independent of the 24 VDC control
power supply.

* Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent
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Example 8: Connection with SYSMAC Customizable Counter Unit

>
CS1W-HCP22-V1 »
@)
o
)
Main Circuit Power Supply a
NFB OFF ON MC1MC2 Main Circuit 2
R O—00—% tvu\[ —@— Contactor S
: = w —SUPH— Surge Suppressor m
3-phase 200 to 240 VAC 50/60 H o—oco—1v 1 e 5
p z S ianf'n MC1 MC2 X1 E
: 5 o
To—6co—1z &
Ground to _1_—_'_
CS1W-HCP22-V1 100 Q or Less = R88D-KPLI
Special I/0O Connector CN1 CNA A
Description No.f L1C
24 VDC Power Supply for Output| A19 1 : L2C |—Reactor
24VDC= | : L1 >~ —
Common A20 : L2 2 e i
: 5 | +CCW L3 o iy i
W (1.6kQ A18 : 6 | -CCW MC1 MC2
T — ; e &
Ouﬁp”t CW (1.6kQ) __|A16 § XX T—cw -
' : CNB
Z Phase LD+ B5 T +— 23 +Z B1
Z Phase LD— A5 : 24| —Z B3 R88M-KED
I/0O Connector : : B2
: : Red  Motor
24 V for Output A1 ' ! U ;
Error Counter Clear1 | B3 § —{30[ECRST | [ v__phite Power Cable
Output Common B1 : : W te
Positioning Completion Signal *1| B7 T 39 INP D
S {7 [+24VIN Green/
X1 P
Servo ON *1 B5 ——29| RUN CN2
Alarm Reset*1 B4 — RESET Encoder Cable
Origin Proximity Input Signal *1 [ B12 |—— ; INPCOM
CCW Limit Input Signal*1| B8 [——~ : ALMCOM
CW Limit Input Signal*1| B9 |——~ T /ALM
Input Common*1 A10 5
: BKIR
; BKIRCOM
FG XB Brake Cable
== | (B)
24 VDC

*1 The I/O signals for the HCP22 vary depending on the allocations of internal relay areas. Change the wiring
according to the allocations.

M Precautions for Correct Use

» Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

» Leave unused signal wires disconnected and open.
» Use a dedicated power supply (24 VDC) for the command pulse power.
» Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent

» Use a separate power supply (24 VDC) for the brake, independent of the 24 VDC control
power supply.
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Example 9: Connection with SYSMAC Customizable Counter Unit
CS1W-HCA12/22-V1

Main Circuit Power Supply

NFB - OFF ON MC1MC2 Main Circuit
R O—670— B t""\[m ——(10— gontacéor
3 T R —SUP— Surge Suppressor
3-phase 200 to 240 VAC 50/60 Hz S ©—€b—$ —I MC1 MC2 X1
TOo—60—2
CSTW-HCA12/22-V1 100 Sround to. - R88D-KP]
Special I/O Connector CN1 CNA
Description No. e L1C
A Phase LD+ B1 i ><>< — 21 +A L2C |—'Reactor
A Phase LD— A1 T — 22 A L1 > —= —
B Phase LD+ B3 o 48] B L2 S
B Phase LD- A3 : — 48 -B L3 - b i
Z Phase LD+ B5 : — 23 +Z @ MC1 MC2
Z Phase LD- A5 ; XX = _—L—
Analog Output 1 (+) [A19 5 X —14] ——-
Analog Output 1 ()  [A20 ; — 15 [ SGGND CNB
Analog Output2 (+) [B19 T SOX — 16| ——— B1
Analog Output2 ()  [B20 — VN —{ 17| AGND B3 R88M-KE[J
L B2
/O Connector 24 VDC+ [T AN U fRed O bl
Origin Proximity Input Signal *1| B12 |———— 5 V Bl ! e>l
CCW Limit Input Signal*1| B8 |——— b WP
CW Limit Input Signal*1| B9 I~ i — 36 | ALMCOM @ Green/
Input Common*1 A10 2 2|~ ———{ 37 [ /ALM Yellow
Servo ON *1 B5 : :
Alarm Reset*1 B4 | vDC 129 RUN CN2
—— 31| RESET Encoder Cable
———{11] BKIR
T — 10 | BKIRCOM
$----- —Shell FG
XB Brake Cable
£ = | [(B)
24 VVDC

*1 The I/O signals for the HCA12/22 vary depending on the allocations in the internal relay area. Change the
wiring according to the allocations.

M Precautions for Correct Use

« Note that incorrect connection of signal lines may cause damage to the Servo Drive and
connected units.

» Leave unused signal wires disconnected and open.
» Use a dedicated power supply (24 VDC) for the command pulse power.
« Recommended surge-absorbing diode: RU2 (Sanken Electric Co., Ltd.) or equivalent

« Use a separate power supply (24 VDC) for the brake, independent of the 24 VDC control
power supply.
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» Some parameters are enabled by cycling the power supply (shown in the tables below). After
changing these parameters, turn OFF the power supply, confirm that the power supply indicator is not

lit, and then turn ON the power supply again to restart the system.

» Do not change the parameters marked “Reserved.”

Do not change the set values marked “Not used” or “Reserved”.

I Basic Setting Parameters

Pn : . Default . Setting SEIM
Name Setting Description . Unit power
No. setting range
supply
000 | Rotation Set the relation between the command direction 1 - Oto1 | Required
Direction and the motor rotation direction.
Setting 0 Forward (CW) when viewed from
shaft end for positive (+) commands
1 Reverse (CCW) when viewed from
shaft end for positive (+) commands
001 | Control Mode Select the control mode of the Servo Drive. 0 - 0to 3 | Required
Selection 0 Position control (Pulse-train
command)
1 Speed control (Internally set speed
control)
Reserved (Do not set.)
Mode 1: Position control
Mode 2: Speed control
4 Reserved (Do not set.)
5 Reserved (Do not set.)
6 Reserved (Do not set.)
002 | Realtime Set the realtime autotuning operation mode. 1 - O0to 6 -
Autotuning 0 Disabled
Mode Selection —
1 Focus on stability
2 Focus on position control
3 Used when an unbalanced load is
present on a vertical axis etc.
4 Used when friction is large
5 Used when an unbalanced load is
present on a vertical axis etc. and
friction is large
6 Used when customizing the realtime
autotuning function
003 | Realtime Set the machine rigidity when realtime 131 - 0to31 -
Autotuning autotuning is enabled.
Machine
Rigidity Setting
004 | Inertia Ratio Set the load inertia as a percentage of the 250 % Oto -
motor rotor inertia. 10,000
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. Cyclethe
PN Name Setting Description Defgult Unit Sy power
No. setting range
supply
005 | Command Pulse | Select the command pulse input mode. 0 - Oto1 | Required
Input Selection 0 Photocoupler input
1 Input for line driver only
006 | Command Select the command pulse count direction. 0 - Otol | Required
Pglse_Rotatlon 0 Forward direction
Direction —
Switching 1 Reverse direction
Selection
007 | Command Set the command pulse mode. 1 - 0to 3 | Required
Pulse Mode 0 90° phase difference (A/B) signal
Selection in
put
Forward pulse/Reverse pulse
2 90° phase difference (A/B) signal
input
3 Feed pulse/Forward or reverse signal
008 | Electronic Gear | Set the number of command pulses per motor 10,000 | Pulse | gt 220 | Required
Integer Setting | rotation.
009 | Electronic Gear | Set the electronic gear ratio. 0 - 0to 230 -
Ratio If PnO09 = 0, the encoder resolution is set in the
Numerator 1 numerator.
Electronic Gear Ratio Numerator 1 (Pn009)
010 | Electronic Gear 10,000 - 1 to 230 -
Ratio Electronic Gear Ratio Denominator (Pn010)
Denominator
011 | Encoder Set the number of output pulses per motor 2,500 P/r 1lto Required
Dividing rotation for phases A and B. 262,144
Numerator
012 | EncoderOutput | Select the combination of the phase-B logic and 0 - O0tol | Required
Direction the output source for pulse regeneration output.
Swnohmg 0 Phase-B logic: Not reversed
Selection
Output source: Encoder
1 Phase-B logic: Reversed
Output source: Encoder
2 Reserved (Do not set.)
3 Reserved (Do not set.)
013 | No. 1 Torque Set the first output torque limit of the 500 % Oto -
Limit Servomotor. 500
014 | Error Counter | Set the range of the error counter overflow level. | 10,0000 | Command | g tg 227 -
Overflow Level | Detection of error counter overflow level error is unit
disabled if the set value is 0.
015 | Reserved Do not set. 1 - 1 -
1 Use as incremental encoder.
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Pn

No. Name

Setting

Description

Default
setting

Unit

Setting
range

Cyclethe
power

supply

016 | Regeneration
Resistor
Selection

Select the Regeneration Resistor to be used.

0

Uses the Built-in Resistor.

The Regeneration Overload
Protection (Alarm No.18) is enabled
according to the Built-in Resistor
(with approx. 1% duty).

Uses the External Resistor.

The regeneration processing circuit
operates and Regeneration Overload
Protection (Alarm No.18) is enabled
when the operating rate of the
Regeneration Resistor is over 10%.

Uses the External Resistor.

Regeneration Overload Protection
(Alarm No.18) is disabled.

No Regeneration Resistors.

All regenerative energy is processed
by the built-in capacitor.

32

Oto3

Required

017 | External
Regeneration
Resistor
Setting

Select the load ratio calculation type for the
External Regeneration Resistor.

0

Regeneration load ratio is 100%
when the operating rate of the
External Regeneration Resistor is
10%.

Reserved

Reserved

Reserved

AlW[N|PF

Reserved

Required

*1 The default setting is 11 for a Servo Drive with 200 V and 1 kW or more.
*2 The default setting is 0 for a Servo Drive with 200 V and 750 W or more.
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I Gain Adjustment Parameters

. Cyclethe
PN Name Setting Description Defe_lult Unit Setting power
No. setting range
supply
100 | Position Loop Set the first position loop gain. 4801 0.1/s Oto -
Gain 30,000
101 | Speed Loop Set the first speed loop gain. 2702 |0.1Hz 1to -
Gain 32,767
102 | Speed Loop Set the first speed loop integral time constant. 2103 0.1 1lto -
Integral Time ms 10,000
Constant
103 | Speed Set the first speed feedback filter in six levels. 0 - Oto5 -

Feedback Filter
Time Constant

104 | Torque Set the first torque filter time constant. 84*4 0.01 0to -
Command ms 2,500
Filter Time
Constant

105 | Position Loop Set the second position loop gain. 570™ 0.1/s Oto -
Gain 2 30,000

106 | Speed Loop Set the second speed loop gain. 2706 | 0.1Hz 1to -
Gain 2 32,767

107 | Speed Loop Set the second speed loop integral time 10,000 0.1 1lto -
Integral Time constant. ms 10,000
Constant 2

108 | Speed Set the second speed feedback filter in six 0 - Oto5 -

Feedback Filter | levels.
Time Constant 2

109 | Torque Set the second torque filter time constant. 847 0.01 0to -
Command ms 2,500
Filter Time
Constant 2

110 | Speed Feed- Set the speed feed-forward amount. 300 0.1% 0to -
forward Amount 1,000

111 | Speed Feed- Set the speed feed-forward filter time constant. 50 0.01 Oto -
forward ms 6,400
Command
Filter

112 | Torque Feed- Set the torque feed-forward amount. 0 0.1% Oto -
forward Amount 1,000

113 | Torque Feed- Set the torque feed-forward filter. 0 0.01 Oto -
forward ms 6,400
Command
Filter

114 | Gain Switching | Set this parameter if the gain switching function 1 - Otol -

Input Operating | is used for optimal tuning.
Mode Selection 0 Gain 1 (PI/P switching is enabled)
1 Gain 1/Gain 2 switching is enabled
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. Cyclethe
P Name Setting Description Defgult Unit S power
No. setting range
supply
115 | Switching Select the conditions for switching the position 0 - 0to 10 -
Mode in control gain.
Position Control | pn114 must be set to 1.
0 Always Gain 1
1 Always Gain 2
2 Switching using gain switching input
(GSEL)
3 Amount of change in torque
command
4 Always Gain 1
5 Command speed
6 Amount of position error
7 Command pulse input
8 Positioning completion output (INP)
OFF
9 Actual motor speed
10 Combination of command pulse input
and motor speed
116 | Gain Switching | Set the delay time when switching from Gain 2 50 0.1 Oto -
Delay Timein |to Gain 1. ms 10,000
Position Control
117 | Gain Switching | Set the gain switching level. 50 - Oto -
Level in 20,000
Position Control
118 | Gain Switching | Set the hysteresis in gain switching. 33 - Oto -
Hysteresis in 20,000
Position Control
119 | Position Gain Set the position gain switching time in gain 33 0.1 0to -
Switching Time | switching. ms 10,000
120 | Switching Select the conditions for switching the speed 0 - Oto5 -
Mode in Speed | control gain.
Control Pn114 must be set to 1.
0 Always Gain 1
1 Always Gain 2
2 Switching using gain switching input
(GSEL)
3 Amount of change in torque
command
4 Amount of change in speed
command
5 Command speed
121 | Gain Switching | Set the delay time when switching from Gain 2 0 0.1 Oto -
Delay Time in to Gain 1. ms 10,000
Speed Control
122 | Gain Switching | Set the gain switching level. 0 - Oto -
Level in Speed 20,000
Control
123 | Gain Switching | Set the hysteresis in gain switching. 0 - 0to -
Hysteresis in 20,000
Speed Control
124 | Reserved Do not set. 0 - 0 -
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. Cyclethe
PN Name Setting Description Defgult Unit Sy power
No. setting range
supply
125 | Reserved Do not set. 0 - 0 -
126 | Reserved Do not set. 0 - 0 -
127 | Reserved Do not set. 0 - 0 -

*1 The default setting is 320 for a Servo Drive with 200 V and 1 kW or more.
*2 The default setting is 180 for a Servo Drive with 200 V and 1 kW or more.
*3 The default setting is 310 for a Servo Drive with 200 V and 1 kW or more.
*4  The default setting is 126 for a Servo Drive with 200 V and 1 kW or more.
*5  The default setting is 380 for a Servo Drive with 200 V and 1 kW or more.
*6 The default setting is 180 for a Servo Drive with 200 V and 1 kW or more.
*7 The default setting is 126 for a Servo Drive with 200 V and 1 kW or more.
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. Cyclethe
en Name Setting Description Defgult Unit Setting power
No. setting range

supply
200 | Adaptive Filter | Set the operation of the adaptive filter. 0 - Oto4 -
Selection 0 Disabled
1 One filter enabled. Frequency limit
applied when enabled.
2 Two filters enabled. Frequency limit
applied when enabled.
3 One filter always enabled.
Two filters enabled, one of which is
always enabled.
201 | Notch 1 Set the notch frequency of the first resonance 5,000 Hz 50 to -
Frequency suppression notch filter. 5,000
Setting
202 | Notch 1 Width | Set the notch width of the first resonance 2 - 0to 20 -
Setting suppression notch filter.
203 | Notch 1 Depth Set the notch depth of the first resonance 0 - 0to 99 -
Setting suppression notch filter.
204 | Notch 2 Set the notch frequency of the second 5,000 Hz 50to -
Frequency resonance suppression notch filter. 5,000
Setting
205 | Notch 2 Width | Set the notch width of the second resonance 2 - 0to 20 -
Setting suppression notch filter.
206 | Notch 2 Depth Set the notch depth of the second resonance 0 - 0to 99 -
Setting suppression notch filter.
207 | Notch 3 Set the notch frequency of the third resonance 5,000 Hz 50to -
Frequency suppression notch filter. 5,000
Setting This parameter is automatically set when the
adaptive filter is enabled.
208 | Notch 3 Width | Set the notch width of the third resonance 2 - 0to 20 -
Setting suppression notch filter.
This parameter is automatically set when the
adaptive filter is enabled.
209 | Notch 3 Depth Set the notch depth of the third resonance 0 - 0to 99 -
Setting suppression notch filter.
This parameter is automatically set when the
adaptive filter is enabled.
210 | Notch 4 Set the notch frequency of the fourth resonance 5,000 Hz 50 to -
Frequency suppression notch filter. 5,000
Setting This parameter is automatically set when the
adaptive filter is enabled.
211 | Notch 4 Width | Set the notch width of the fourth resonance 2 - 0to 20 -
Setting suppression notch filter.
This parameter is automatically set when the
adaptive filter is enabled.
212 | Notch 4 Depth Set the notch depth of the fourth resonance 0 - 0to 99 -
Setting suppression notch filter.
This parameter is automatically set when the
adaptive filter is enabled.
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. Cyclethe
PN Name Setting Description Defgult Unit Setting power
No. setting range
supply
213 | Damping Filter | Set the switching method for damping filters. 0 - Oto3 -
Selection 0 Enabled
1 When DF-SEL1 input is open:
Damping filters 1 and 3 enabled
When DF-SEL1 input is shorted:
Damping filters 2 and 4 enabled
2 When both DF-SEL1 and DF-SEL2
are open:
Damping filter 1 enabled
When DF-SEL1 is shorted and DF-
SEL2 is open:
Damping filter 2 enabled
When DF-SEL1 is open and DF-
SEL2 is shorted:
Damping filter 3 enabled
When both DF-SEL1 and DF-SEL2
are shorted:
Damping filter 4 enabled
3 Forward direction:
Damping filters 1 and 3 enabled
Reverse direction:
Damping filters 2 and 4 enabled
214 | Damping Set the first damping frequency. The minimum 0 0.1Hz Oto -
Frequency 1 allowable setting is 10 (= 1 Hz). 2,000
215 | Damping Filter | Make fine adjustment to the first damping 0 0.1Hz| Oto -
1 Setting control function. Set a smaller value if torque 1,000
saturation occurs or a larger value to increase
the responsiveness.
216 | Damping Set the second damping frequency. The 0 0.1Hz| Oto -
Frequency 2 minimum allowable setting is 10 (= 1 Hz). 2,000
217 | Damping Filter | Make fine adjustment to the second damping 0 0.1 Hz Oto -
2 Setting control function. Set a smaller value if torque 1,000
saturation occurs or a larger value to increase
the responsiveness.
218 | Damping Set the third damping frequency. The minimum 0 0.1 Hz Oto -
Frequency 3 allowable setting is 10 (= 1 Hz). 2,000
219 | Damping Filter | Make fine adjustment to the third damping 0 0.1Hz Oto -
3 Setting control function. Set a smaller value if torque 1,000
saturation occurs or a larger value to increase
the responsiveness.
220 | Damping Set the fourth damping frequency. The minimum 0 0.1Hz Oto -
Frequency 4 allowable setting is 10 (= 1 Hz). 2,000
221 | Damping Filter | Make fine adjustment to the fourth damping 0 0.1Hz| Oto -
4 Setting control function. Set a smaller value if torque 1,000
saturation occurs or a larger value to increase
the responsiveness.
222 | Position Set the first-order lag filter time constant for the 0 0.1 Oto -
Command position command. ms 10,000
Filter Time
Constant
223 | Smoothing Set the FIR filter time constant for the position 0 0.1 Oto -
Filter Time command. ms 10,000
Constant
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300 | Command Select the speed command in the speed control 1 - 1to3 -
Speed mode.
Selection 0 |[Disabled
1 No. 1 Internally Set Speed to No. 4
Internally Set Speed (Pn304 to
Pn307)
2 Reserved
(Do not set.)
3 No. 1 Internally Set Speed to No. 8
Internally Set Speed (Pn304 to
Pn311)

301 | Speed Select the method to specify the speed 0 - Oto1l -

Command command direction.
Dlrectlpn 0 By a sign
Selection

1 By VSIGN

302 | Reserved Do not set. 500 - 500 -

303 | Reserved Do not set. 1 - 1 -

304 | No. 1 Internally | Set the first internal speed command value. 0 r/min | —20,000 -
Set Speed to

305 | No. 2 Internally | Set the second internal speed command value. 0 r/min 20,000 -
Set Speed

306 | No. 3 Internally | Set the third internal speed command value. 0 r/min -
Set Speed

307 | No. 4 Internally | Set the fourth internal speed command value. 0 r/min -
Set Speed

308 | No. 5 Internally | Set the fifth internal speed command value. 0 r/min -
Set Speed

309 | No. 6 Internally | Set the sixth internal speed command value. 0 r/min -
Set Speed

310 | No. 7 Internally | Set the seventh internal speed command value. 0 r/min -
Set Speed

311 | No. 8 Internally | Set the eighth internal speed command value. 0 r/min -
Set Speed

312 | Soft Start Set the acceleration time relative to the speed 0 ms/ 0to -
Acceleration command. (1,000 | 10,000
Time r/min)

313 | Soft Start Set the deceleration time relative to the speed 0 ms/ Oto -
Deceleration command. (1,000 | 10,000
Time r/min)

314 | S-curve Set the acceleration or deceleration S-curve 0 ms Oto -
Acceleration/ time for the speed command. 1,000
Deceleration
Time Setting
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315 | Zero Speed Select the zero speed designation input 0 - O0to3 -
Designation (ZEROSPD) function.
Selection 0 Disabled
1 Sets the speed command value to 0.
2 Sets the speed command value to 0
and causes a servo lock if the actual
speed reaches O or less.
3 Sets the speed command value to 0
and causes a servo lock if the speed
command value reaches the value
set in Zero Speed or less.
316 | Position Lock Set the threshold for transition to the position 30 r/min 10to -
Level Setting lock mode. 20,000
317 | Reserved Do not set. 0 - 0 -
318 | Reserved Do not set. 0 - 0 -
319 | Reserved Do not set. 30 - 30 -
320 | Reserved Do not set. 0 - 0 -
321 | Reserved Do not set. 0 - 0 -
322 | Reserved Do not set. 0 - 0 -
323 | Reserved Do not set. 0 - 0 -
324 | Reserved Do not set. 0 - 0 -
325 | Reserved Do not set. 10,000 - 10,000 -
326 | Reserved Do not set. 0 - 0 -
327 | Reserved Do not set. 0 - 0 -
328 | Reserved Do not set. 16,000 - 16,000 -
329 | Reserved Do not set. 0 - 0 -
I Interface Monitor Setting Parameters
. Cyclethe
PN Name Setting Description Defgult Unit Setting power
No. setting range
supply
400 | Input Signal Set the function and logic of input signal 1. 8,553,090 - 0to Required
Selection 1 00FFFFFF
hex
401 | Input Signal Set the function and logic of input signal 2. 8,487,297 - 0to Required
Selection 2 00FFFFFF
hex
402 | Input Signal Set the function and logic of input signal 3. 9,539,850 - 0to Required
Selection 3 00FFFFFF
hex
403 | Input Signal Set the function and logic of input signal 4. 394,758 - 0to Required
Selection 4 00FFFFFF
hex
404 | Input Signal Set the function and logic of input signal 5. 4,108 - 0to Required
Selection 5 O00FFEEFF
hex
405 | Input Signal Set the function and logic of input signal 6. 197,379 - 0to Required
Selection 6 00FFFFFF
hex
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406 | Input Signal Set the function and logic of input signal 7. 3,847 - 0to Required
Selection 7 00FFFFFF >
hex N
nY
407 | Input Signal Set the function and logic of input signal 8. 263,172 - 0to Required g
Selection 8 00FFFFFF g
hex 3
408 | Input Signal Set the function and logic of input signal 9. 328,965 - 0to Required =
Selection 9 O0FFFFFF -
hex
409 | Input Signal Set the function and logic of input signal 10. 3,720 - 0to Required A
Selection 10 00FFFFFF
hex
410 | Output Signal Set the function assignment of output signal 1. | 197,379 - 0to Required
Selection 1 00FFEEFF
hex
411 | Output Signal Set the function assignment of output signal 2. | 131,586 - 0to Required
Selection 2 00FFFFFF
hex
412 | Not used Do not change the set value. - - - -
413 | Output Signal Set the function assignment of output signal 4. | 328,964 - 0to Required
Selection 4 00FFFFFF
hex
416 | Analog Monitor | Select the type of analog monitor 1. 0 - Oto21 -
1 Selection 0 Motor speed
1 Position command speed
2 Internal position command speed
3 Speed control command
4 Torque command
5 Position command error
6 Encoder position error
7 Reserved (Do not set.)
8 Reserved (Do not set.)
9 P-N voltage
10 Regeneration load ratio
11 Overload load ratio
12 Forward direction torque limit
13 Reverse direction torque limit
14 Speed limit value
15 Inertia ratio
16 Reserved (Do not set.)
17 Reserved (Do not set.)
18 Reserved (Do not set.)
19 Encoder temperature
20 Drive temperature
21 Encoder 1-rotation data
417 | Analog Monitor | Set the output gain of the analog monitor 1. 0 - 0to -
1 Scale Setting 214,748,364
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418 | Analog Monitor | Select the type of analog monitor 2. 4 - Oto 21 -
2 Selection The set values for this parameter are the same
as those of Analog Monitor 1 Selection (Pn416).
419 | Analog Monitor | Select the output gain of the analog monitor 2. 0 - 0to -
2 Scale Setting 214,748,364
421 | Analog Monitor | Select the analog monitor output voltage 0 - Oto2 -
Output Setting | method.
0 Output range: —10 to 10 V
Data output: Positive or negative
1 Output range: 0 to 10 V
Data output: Positive or negative
2 Output range: 0 to 10 V
Data output: Positive or negative
422 | Reserved Do not set. 0 - 0 -
423 | Reserved Do not set. 0 - 0 -
424 | Reserved Do not set. 0 - 0 -
425 | Reserved Do not set. 0 - 0 -
426 | Reserved Do not set. 0 - 0 -
427 | Reserved Do not set. 0 - 0 -
428 | Reserved Do not set. 0 - 0 -
429 | Reserved Do not set. 0 - 0 -
430 | Reserved Do not set. 0 - 0 -
431 | Positioning Set the positioning completion range as the 10 Command Oto -
Completion number of allowable pulses. unit 262,144
Range 1
432 | Positioning Select the judgment condition for the positioning 0 - Oto3 -
Completion completion output.
Condition 0 The positioning completion output
Selection

turns ON when the position error is
equal to or less than Positioning
Completion Range 1 (Pn431).

1 The positioning completion output
turns ON when there is no position
command and the position error is
equal to or less than Positioning
Completion Range 1 (Pn431).

2 The positioning completion output
turns ON when there is no position
command, the zero speed detection
signal is ON, and the position error is
equal to or less than Positioning
Completion Range 1 (Pn431).

3 The positioning completion output
turns ON when there is no position
command and the position error is
equal to or less than Positioning
Completion Range 1 (Pn431). After
that, the ON state will be retained
until the next position command is
received.
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433 | Positioning Set the positioning completion hold time. 0 1ms 0to -
Completion 30,000
Hold Time

434 | Zero Speed Set the threshold for the zero speed detection 50 r/min 10 to -
Detection signal (ZSP). 20,000

435 | Speed Set the threshold for detecting the Speed 50 r/min 10to -
Conformity Conformity Output Signal (VCMP) signal as the 20,000
Detection difference between the speed command value
Range and the actual speed.

436 | Rotation Speed | Set the threshold for detecting the Motor 1,000 r/min 10to -
for Motor Rotation Speed Detection Output (TGON). 20,000
Rotation
Detection

437 | Brake Timing Set the time elapsed until the mechanical brake 0 1ms Oto -
when Stopped | is activated when the Servomotor is stopped. 10,000

438 | Brake Timing Set the time elapsed until the mechanical brake 0 1ms Oto -
During is activated when the Servomotor is operating. 10,000
Operation

439 | Brake Release | Set the threshold speed for judging whether to 30 r/min 30to -
Speed Setting | output the mechanical brake release signal 3,000

when the Servomotor is operating.

440 | Warning Output | Select the type of warning to be output from 0 - Oto 10 -
Selection 1 Warning Output 1.

0 OR output for all types of warnings
1 Overload warning

2 Excessive regeneration warning

3 Battery warning

4 Fan warning

5 Encoder communications warning
6 Encoder overheating warning

7 Vibration detection warning

8 Service life detection warning

9 Reserved (Do not set.)

10 Reserved (Do not set.)

441 | Warning Output | Select the type of warning to be output from 0 - O0to 10 -
Selection 2 Warning Output 2.

For this parameter, set the same value as for
Warning Output Selection 1 (Pn440).

442 | Positioning Set the second positioning completion range as 10 Command Oto -
Completion the number of allowable pulses. unit 262,144
Range 2
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500 | Electronic Gear | Set the electronic gear ratio. 0 - 0to 230 -
Ratio If Pn500, Pn501, or Pn502 = 0, the encoder
Numerator 2 resolution is set in the numerator.

501 | Electronic Gear ) ) 0 - 0to 230 -
Ratio Electronic Gear Ratio Numerator 2 (Pn500)

or
Numerator 3 Electronic Gear Ratio Numerator 3 (Pn501)

502 | Electronic Gear or 0 - 0to 230 -
Ratio Electronic Gear Ratio Numerator 4 (Pn502)

Numerator 4 Electronic Gear Ratio Denominator (Pn010)

503 | Encoder Set the denominator if the number of pulses per 0 - Oto Required
Dividing motor rotation is not an integer in pulse 262,144
Denominator regeneration.

504 | Drive Set the operation to be performed upon forward/ 1 - 0to2 | Required
Prohibition reverse drive prohibition input.

Input Selection 0 Forward or reverse drive prohibition
input enabled

1 Forward or reverse drive prohibition
input disabled

2 Forward or reverse drive prohibition
input enabled

505 | Stop Selection | Make the setting upon drive prohibition input. 0 - Oto2 | Required
for Drive 0 | The torque in the drive prohibit
Prohibition direction is disabled, and the
Input dynamic brake is activated.

1 The torque in the drive prohibit
direction is disabled, and free-run
deceleration is performed.

2 The torque in the drive prohibit

direction is disabled, and an
immediate stop is performed.
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506 | Stop Selection | Set the stop operation to be performed when 0 - Oto9 -
with Servo OFF | the servo is OFF. >
0 During deceleration: Dynamic brake z
After stopping: Dynamic brake §
Error counter: Clear %
1 During deceleration: Free-run E
After stopping: Dynamic brake 2
Error counter: Clear
2 During deceleration: Dynamic brake A
After stopping: Servo-free
Error counter: Clear
3 During deceleration: Free-run
After stopping: Servo-free
Error counter: Clear
4 During deceleration: Dynamic brake
After stopping: Dynamic brake
Error counter: Hold
5 During deceleration: Free-run
After stopping: Dynamic brake
Error counter: Hold
6 During deceleration: Dynamic brake
After stopping: Servo-free
Error counter: Hold
7 During deceleration: Free-run
After stopping: Servo-free
Error counter: Hold
8 During deceleration: Emergency stop
After stopping: Dynamic brake
Error counter: Clear
9 During deceleration: Emergency stop
After stopping: Servo-free
Error counter: Clear
507 | Stop Selection | Set the stop operation to be performed when 0 - 0to9 -
with Main the main power supply is turned OFF.
Power Supply | The set values for this parameter are the same
OFF as those of Stop Selection with Servo OFF
(Pn506).
508 | Undervoltage Select whether to allow an LV trip or turn OFF 1 - Oto1l -
Alarm the servo when a main power supply alarm
Selection occurs.
509 | Momentary Set the Main Power Supply Alarm detection 70 1ms 70to | Required
Hold Time time. 2,000
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510 | Stop Selection | Set the operation sequence in case of an alarm. 0 - Oto7 -
for Ala_rm 0 During deceleration: Dynamic brake
Detection . .
After stopping: Dynamic brake
1 During deceleration: Free-run
After stopping: Dynamic brake
2 During deceleration: Dynamic brake
After stopping: Servo-free
3 During deceleration: Free-run
After stopping: Servo-free
4 During deceleration by immediate
stop alarm: Immediate stop
During deceleration: Dynamic brake
After stopping: Dynamic brake
5 During deceleration by immediate
stop alarm: Immediate stop
During deceleration: Free-run
After stopping: Dynamic brake
6 During deceleration by immediate
stop alarm: Immediate stop
During deceleration: Dynamic brake
After stopping: Servo-free
7 During deceleration by immediate
stop alarm: Immediate stop
During deceleration: Free-run
After stopping: Servo-free
511 | Immediate Stop | Set the torque limit for immediate stop. 0 % Oto -
Torque 500
512 | Overload Set the overload detection level. 0 % Oto -
Detection Level 5001
Setting
513 | Overspeed Set the overspeed error detection level. 0 r/min Oto -
Detection Level 20,000
Setting
514 | Overrun Limit Set the amount of Servomotor overrun for the 10 0.1 Oto -
Setting position command. rotation | 1,000
515 | Control Input Select the signal read cycle for the interface 0 - 0to 3 | Required
Signal Read from the following four levels.
Setting 0 [0.166ms
1 0.333 ms
2 1ms
3 1.666 ms
516 | Alarm Reset Set the alarm clear input detection method. 0 - Otol | Required
Con@ﬂon 0 120 ms
Setting -
1 Follow the setting of Control Input
Signal Read Setting (Pn515).

*1 The value is regarded as 115% if set to 115 or higher.
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517 | Error Counter Set the condition for clearing the Error Counter 3 - Oto4 -
Reset Reset Input signal. ,:f,
Condition 0 | Disabled o
Selection - S
1 Clear the error counter with the level. g
(Shorted for 500 us or longer) @
2 Clear the error counter with the level. g
(Shorted for 1 ms or longer)
3 Clear the error counter with the edge. A
(Change from open to shorted for
100 ps or longer)
4 Clear the error counter with the edge.
(Change from open to shorted 1 ms
or longer)
518 | Command Set whether to enable or disable the command 1 - Oto1l -
Pulse pulse prohibition input signal (INH).
PI’OthItIOfl‘I 0 Enabled
Input Setting -
1 Disabled
519 | Command Select the signal read cycle for the Command 0 - Oto4 | Required
Pulse Pulse Prohibition Input.
Prohibition 0 0.166 ms
Input Read
2 1ms
3 1.666 ms
4 0.166 ms
520 | Position Setting | Select the setting unit of Position Completion 0 - Oto 1l | Required
Unit Selection | Range 1/2 and Error Counter Overflow Level.
0 Command unit
1 Encoder unit
521 | Torque Limit Select the forward or reverse torque limit 1 - Oto6 -
Selection selection method.
0 Reserved (Do not set.)
1 Limit in both forward and reverse
directions set in Pn013
2 Forward: Set in Pn013, Reverse: Set
in Pn522
3 When TL-SEL input is open: Set in
Pn013
When TL-SEL input is shorted: Set in
Pn522

Reserved (Do not set.)

Reserved (Do not set.)

When TL-SEL input is open: Limit in
forward direction setin Pn013, limitin
reverse direction set in Pn522

When TL-SEL input is shorted: Limit
in forward direction set in Pn525, limit
in reverse direction set in Pn526

522 | No. 2 Torque Set the second output torque limit of the 500 % 0to -
Limit Servomotor. 500
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523 | Torque Limit Set the rate of change (fluctuation) when 0 ms/ Oto -
Switching switching from No. 1 Torque Limit to No. 2 100% | 4,000
Setting 1 Torque Limit.
524 | Torque Limit Set the rate of change (fluctuation) when 0 ms/ Oto -
Switching switching from No. 2 Torque Limit to No. 1 100% | 4,000
Setting 2 Torque Limit.
525 | Forward Set the forward torque limit for TL-SEL input 500 % Oto -
External Torque | when Torque Limit Selection (Pn521) is set to 6. 500
Limit
526 | Reverse Set the reverse torque limit for TL-SEL input 500 % Oto -
External Torque | when Torque Limit Selection (Pn521) is set to 6. 500
Limit
527 | Reserved Do not set. 30 - 30 -
528 | Default Display | Select the type of data to be displayed by 1 0to 35 | Required
default on the 7-segment display when the
control power supply is powered on.
0 Position command error Command
unit
1 Motor speed r/min
2 Position command speed r/min
3 Speed control command r/min
4 Torque command %
5 Total encoder pulses Pulse
6 Total command pulses Pulse
8 Reserved (Do not set.) -
9 Control mode -
10 1/0 signal status -
11 Reserved (Do not set.) -
12 Alarm factor, history -
13 Warning number -
14 Regeneration resistance load ratio %
15 Overload load ratio %
16 Inertia ratio %
17 Reason for no rotation -
18 Display of the number of 1/O signal time
changes
20 Reserved (Do not set.) -
21 Reserved (Do not set.) -
22 Monitor for the number of encoder time
communications errors
23 Reserved (Do not set.) -
24 Position error (for each encoder) -
25 Reserved (Do not set.) -
26 Reserved (Do not set.) -
27 P-N voltage \%
28 Software version -
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528 | Default Display 29 Drive serial number 1 - 0 to 35 | Required
30 Motor serial number - 8
31 Accumulative operation time h Y
32 Automatic motor recognition function - 2
[¢]
33 Temperature information °C @
35 Reserved (Do not set.) - g
531 | Reserved Do not set. 1 - 1 -
532 | Command Set the maximum command pulse input value. 4,000 kpps | 250to | Required A
Pulse Input 4,000
Maximum
Setting
533 | Pulse Set whether to enable or disable the pulse 0 - Oto1l | Required
Regeneration regeneration limit error detection function.
Output Limit 0 Disabled
Setting
1 Enabled
535 | Front Key Set whether or not to restrict operations on the 0 - Otol | Required
Protection front panel.
Setting 0 Operations not restricted
1 Operations restricted
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600 | Reserved Do not set. 0 - 0 -
602 | Excessive Set the detection level for the speed deviation, 0 r/min Oto -
Speed Error which is the difference between the internal 20,000
Setting position command speed and the actual speed.
604 | Jog Speed Set the command speed for trial JOG operation 300 r/min Oto -
(speed control). 500
605 | Gain 3 Effective | Set effective time of Gain 3 for 3-step gain 0 0.1 Oto -
Time switching. ms 10,000
606 | Gain 3 Ratio Set Gain 3 as a multiple of Gain 1. 100 % 50 to -
Setting 1,000
607 | Torque Set the offset torque to be added to torque 0 % —100to -
Command commands. 100
Value Offset
608 | Forward Set the value to be added to torque commands 0 % —100to -
Direction for operation in the forward direction. 100
Torque Offset
609 | Reverse Set the value to be added to torque commands 0 % —100to -
Direction for operation in the reverse direction. 100
Torque Offset
610 | Function Set the function extension value. The set value 0 - 0to 63 -
Expansion varies depending on the function.
Setting
611 | Electric Current | Make fine adjustment to electric current 100 % 50 to -
Response response. The default setting is 100%. 100
Setting
613 | Inertia Ratio 2 | Set the value for switching the inertia ratio. 250 - Oto -
10,000
614 | Alarm Set the allowable time until stopping if an 200 ms Oto -
Detection immediate stop is executed when an alarm 1,000
Allowable Time | occurs.
Setting
615 | Overspeed If the motor speed exceeds the set value during 0 r/min Oto -
Detection Level | an immediate stop due to an alarm, an 20,000
Setting at Overspeed 2 Error will occur.
Immediate Stop
616 | Reserved Do not set. 1 - 0 Required
617 | Front Panel Select whether to enable or disable writing to 0 - Otol | Required
Parameter EEPROM when a parameter is changed.
Write Selection 0 Writing with parameter changes
disabled
1 Writing with parameter changes
enabled
618 | Power Supply | Set the initialization time after turning ON the 0 0.1ls Oto Required
ON Initialization | power supply to the standard 1.5 seconds plus 100
Time the specified value.
619 | Encoder Make fine adjustment to the encoder phase-Z 0 Pulse Oto Required
Phase-Z width if the number of pulses per motor rotation 32,767
Setting after pulse output dividing is not an integer.
620 | Reserved Do not set. 0 - 0 -
621 | Reserved Do not set. 0 - 0 -
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622 | Reserved Do not set. - 0 -

623 | Disturbance Set the compensation gain for the disturbance % —100to -
Torque torque. 100
Compensation
Gain

624 | Disturbance Set the filter time constant for disturbance 53 0.01 10to -
Observer Filter | torque compensation. ms 2,500
Setting

627 | Warning Latch | Select the warning latch time. 5 S 0to 10 | Required
Hold T_|me 0 Latch time infinite
Selection -

1to 10 | Latchtime 1 to 10 seconds

628 | Not used Do not change the set value. - - - -

631 | Realtime Set the speed to estimate the load characteristic 1 - Oto3 -
Autotuning while the realtime autotuning is enabled.

Estimated 0 Fixes the estimated result when load
Speed estimation is stabilized.
Selection - -
1 Estimates every minute from the load
characteristic changes.
2 Estimates every second from the
load characteristic changes.
3 Estimates the optimum from the load
characteristic changes.

632 | Realtime Set the details of the realtime autotuning 0 - -3,2768 -
Autotuning customization mode. to
Customization 32,767
Mode Setting

633 | Reserved Do not set. 1,000 - 1,000 -

634 | Reserved Do not set. 0 - 0 -

635 | Reserved Do not set. 10 - 10 -

637 | Vibration Set the vibration detection threshold. 0 0.1% Oto -
Detection If torque vibration that exceeds this setting is 1,000
Threshold detected, a vibration detection warning occurs.

638 | Warning Mask | Set the warning mask to disable detection of a 4 - —-32,768 | Required
Setting particular warning. If you set the corresponding to

bit to 1, detection of the corresponding warning 32,767
detection is disabled.

|1’| Precautions for Correct Use
Pn700 to Pn799 and Pn800 to Pn899 are not used. Do not change the settings.
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