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Introduction

Introduction

Thank you for purchasing an NJ/NX-series CPU Unit.

This manual contains information that is necessary to use the Motion Control Function Module of an
NJ/NX-series CPU Unit. Please read this manual and make sure you understand the functionality and
performance of the NJ/NX-series CPU Unit before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.

» Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503.

Applicable Products

This manual covers the following products.
NX-series CPU Units

« NX701-1000

« NX502-1000

« NX102-1000

+ NX102-9000

« NX1P2-100000

« NX1P2-90J0000

NJ-series CPU Units
« NJ501-00000
« NJ301-1000
* NJ101-10000O

Part of the specifications and restrictions for the CPU Units are given in other manuals. Refer to Rele-
vant Manuals on page 2 and Related Manuals on page 22.
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Relevant Manuals

Relevant Manuals

The following table provides the relevant manuals for the NJ/NX-series CPU Units. Read all of the

manuals that are relevant to your system configuration and application before you use the NJ/NX-ser-

ies CPU Unit.

Most operations are performed from the Sysmac Studio Automation Software. Refer to the Sysmac

Studio Version 1 Operation Manual (Cat. No. W504) for information on the Sysmac Studio.

Manual

NJ/NX-series
Troubleshooting Manual

NJ/NY-series NC Integrated Controller
User’s Manual

NJ-series NJ Robotics CPU Unit
User's Manual

NJ-series Robot Integrated CPU Unit
User’s Manual

NJ-series SECS/GEM CPU Units
User's Manual

NJ/NX-series Database Connection CPU Units
User's Manual

NX-series CPU Unit
FINS User’s Manual

NJ/NX-series CPU Unit OPC UA
User’s Manual

NJ/NX-series CPU Unit
Built-in EtherNet/IP Port User’s Manual

NJ/NX-series CPU Unit
Built-in EtherCAT Port User’'s Manual

NJ/NX-series
Motion Control Instructions Reference Manual|

NJ/NX-series CPU Unit
Motion Control User’s Manual

Basic information

NJ/NX-series
Instructions Reference Manual

NX-series NX1P2 CPU Unit
Built-in 1/0 and Option Board User's Manual

NJ/NX-series CPU Unit
Software User’s Manual

NJ-series CPU Unit
Hardware User’s Manual

NX-series NX1P2 CPU Unit
Hardware User’s Manual

NX-series NX102 CPU Unit
Hardware User’s Manual

NX-series NX502 CPU Unit
Hardware User’s Manual

NX-series CPU Unit
Hardware User’s Manual

O]l O] O |0 | O

Purpose of use

Introduction to NX701

CPU Units

Introduction to NX502

CPU Units

Introduction to NX102

CPU Units

Introduction to NX1P2

CPU Units

Introduction to NJ-series

Controllers

Setting devices and hard-

ware

Using motion control
Using EtherCAT
Using EtherNet/IP

Using robot control for

OMRON robots

NJ/NX-series CPU Unit Motion Control User’s Manual (W507)



NJ/NX-series
Troubleshooting Manual

NJ/NY-series NC Integrated Controller
User’s Manual

NJ-series NJ Robotics CPU Unit
User's Manual

NJ-series Robot Integrated CPU Unit
User’s Manual

Relevant Manuals

NJ-series SECS/GEM CPU Units
User's Manual

NJ/NX-series Database Connection CPU Units
User's Manual

NX-series CPU Unit
FINS User’s Manual

NJ/NX-series CPU Unit OPC UA
User’s Manual

NJ/NX-series CPU Unit
Built-in EtherNet/IP Port User’s Manual

NJ/NX-series CPU Unit
Built-in EtherCAT Port User’s Manual

Manual

NJ/NX-series
Motion Control Instructions Reference Manual|

NJ/NX-series CPU Unit
Motion Control User’s Manual

NJ/NX-series
Instructions Reference Manual

NX-series NX1P2 CPU Unit
Built-in 1/0 and Option Board User's Manual

NJ/NX-series CPU Unit
Software User’s Manual

Basic information

NJ-series CPU Unit
Hardware User’s Manual

NX-series NX1P2 CPU Unit
Hardware User’s Manual

NX-series NX102 CPU Unit
Hardware User’s Manual

NX-series NX502 CPU Unit
Hardware User’s Manual

NX-series CPU Unit
Hardware User’s Manual

Purpose of use

Using the NX1P2 CPU

Unit functions
Using the NX1P2 CPU

Using robot control by
Unit functions

NJ Robotics function
Using numerical con-

trol

Using robot control for

Using the GEM Serv-
OMRON robots

ices
Programming error

Using motion control
Using EtherCAT
Using EtherNet/IP
Using OPC UA
processing

Using numerical con-
Using FINS

trol

Using robot control for
Using robot control by
NJ Robotics function

Using the GEM Serv-
OMRON robots

Using motion control
Using EtherCAT
Using EtherNet/IP
Using OPC UA

ices

Using the database
connection service

Using FINS
Using the database

connection service

Writing the user program

Software settings
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NJ/NX-series
Troubleshooting Manual

NJ/NY-series NC Integrated Controller
User’s Manual

NJ-series NJ Robotics CPU Unit
User's Manual

NJ-series Robot Integrated CPU Unit
User’s Manual

NJ-series SECS/GEM CPU Units
User's Manual

NJ/NX-series Database Connection CPU Units
User's Manual

NX-series CPU Unit
FINS User’s Manual

NJ/NX-series CPU Unit OPC UA
User’s Manual

NJ/NX-series CPU Unit
Built-in EtherNet/IP Port User’s Manual

NJ/NX-series CPU Unit
Built-in EtherCAT Port User’s Manual

Manual

NJ/NX-series
Motion Control Instructions Reference Manual|

AlA|lA|AA|A]A]O

NJ/NX-series CPU Unit
Motion Control User’s Manual

NJ/NX-series
Instructions Reference Manual

NX-series NX1P2 CPU Unit
Built-in 1/0 and Option Board User's Manual

NJ/NX-series CPU Unit
Software User’s Manual

Basic information

NJ-series CPU Unit
Hardware User’s Manual
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NX-series NX1P2 CPU Unit
Hardware User’s Manual

NX-series NX102 CPU Unit
Hardware User’s Manual

NX-series NX502 CPU Unit
Hardware User’s Manual

NX-series CPU Unit
Hardware User’s Manual

Relevant Manuals

Purpose of use

O] O] O |0 |O

refer to the manuals that are indicated with triangles for details on errors corresponding to the products with the manuals that are indi-

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the error management concepts and the error items. However,
cated with triangles.

Using robot control by
Using numerical con-
trol

Using the NX1P2 CPU
Unit functions

Using motion control
Using EtherCAT

Using robot control for
NJ Robotics function

Using the GEM Serv-
OMRON robots

Using motion control
Using EtherCAT
Using EtherNet/IP
Using OPC UA

ices

Using FINS
Using the database

connection service
Using EtherNet/IP

bugging

Learning about error
management and correc-
Maintenance

Testing operation and de-

tions™?

1.



Manual Structure

Manual Structure

Page Structure

The following page structure is used in this manual.

4 Installation and Wiring ———— Level 1 heading
Level 2 heading
Level 2 heading——— 1 4-3 Mounting Units — Level 3 heading
Gives the current
Level 3 heading— 4-3-1  Connecting Controller Components headings.

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together
and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

A step in a procedure —————————1 in the unis sothat the connectors it exacty

Indicates a procedure.

suun Bununow ¢

— Page tab

Gives the number
of the main section.

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
until they lock into place.

$1BU0AWOD 900D BURAUOD 16+ T

Special information B procatons o Corc e

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special /0
. . Units, and CPU Bus Units must be completely locked (until they click into place) after connecting

ICOnS |nd|Cate the adjacent Unit connectors.

precautions, additional

information, or reference

information.

Jul=Y
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Manual name

This illustration is provided only as a sample. It may not literally appear in this manual.

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.

mPrecautions for Correct Use

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

@Additional Information

Additional information to read as required.
This information is provided to increase understanding or make operation easier.

Version Information
Information on differences in specifications and functionality for Controller with different unit versions
and for different versions of the Sysmac Studio is given.

Precaution on Terminology

In this manual, "download" refers to transferring data from the Sysmac Studio to the physical Control-
ler and "upload" refers to transferring data from the physical Controller to the Sysmac Studio.

For the Sysmac Studio, "synchronization" is used to both "upload" and "download" data. Here,
"synchronize" means to automatically compare the data for the Sysmac Studio on the computer with
the data in the physical Controller and transfer the data in the direction that is specified by the user.
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Sections in this Manual

Sections in this Manual

Introduction to the
Motion Control

Function Module Sample Programming

Motion Control

Configuration and Troubleshooting

Principles

Configuring Axes _
and Axes Groups Appendices
Checking Wiring from Index

the Sysmac Studio

SN\

Motion Control Parameters

Motion Control Programming

Manual Operation

Homing

Motion Control Functions

oo ~Jofofafofnl -
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty
Omron’s exclusive warranty is that the Products will be free from defects in materials and work-
manship for a period of twelve months from the date of sale by Omron (or such other period ex-
pressed in writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations
OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy
Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be re-
sponsible for warranty, repair, indemnity or any other claims or expenses 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. Return
of any Products by Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the use of Products in
combination with any electrical or electronic components, circuits, system assemblies or any other
materials or substances or environments. Any advice, recommendations or information given orally
or in writing, are not to be construed as an amendment or addition to the above warranty.

See https://www.omron.com/global/ or contact your Omron representative for published informa-
tion.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
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WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.

Application Considerations

I suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At Buy-
er’s request, Omron will provide applicable third party certification documents identifying ratings and
limitations of use which apply to the Product. This information by itself is not sufficient for a complete
determination of the suitability of the Product in combination with the end product, machine, system, or
other application or use. Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer shall take application re-
sponsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE
HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIP-
MENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials 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 user must correlate it to actual application requirements. Actual per-
formance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and oth-
er reasons. It is our practice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifications of the Product may
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be changed without any notice. When in doubt, special part numbers may be assigned to fix or estab-
lish key specifications for your application. Please consult with your Omron’s representative at any
time to confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.

Statement of security responsibilities for assumed use cases and
against threats

OMRON SHALL NOT BE RESPONSIBLE AND/OR LIABLE FOR ANY LOSS, DAMAGE, OR EX-
PENSES DIRECTLY OR INDIRECTLY RESULTING FROM THE INFECTION OF OMRON PROD-
UCTS, ANY SOFTWARE INSTALLED THEREON OR ANY COMPUTER EQUIPMENT, COMPUTER
PROGRAMS, NETWORKS, DATABASES OR OTHER PROPRIETARY MATERIAL CONNECTED
THERETO BY DISTRIBUTED DENIAL OF SERVICE ATTACK, COMPUTER VIRUSES, OTHER
TECHNOLOGICALLY HARMFUL MATERIAL AND/OR UNAUTHORIZED ACCESS.

It shall be the users sole responsibility to determine and use adequate measures and checkpoints to
satisfy the users particular requirements for (i) antivirus protection, (ii) data input and output, (iii) main-
taining a means for reconstruction of lost data, (iv) preventing Omron Products and/or software instal-
led thereon from being infected with computer viruses and (v) protecting Omron Products from unau-
thorized access.
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Safety Precautions

Refer to the following manuals for safety precautions.

» NX-series CPU Unit Hardware User's Manual (Cat. No. W535)

» NX-series NX502 CPU Unit Hardware User’s Manual (Cat. No. W629)
» NX-series NX102 CPU Unit Hardware User's Manual (Cat. No. W593)
» NX-series NX1P2 CPU Unit Hardware User's Manual (Cat. No. W578)
NJ-series CPU Unit Hardware User’s Manual (Cat No. W500)
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Precautions for Safe Use

Precautions for Safe Use

Refer to the following manuals for precautions for safe use.

* NX-series CPU Unit Hardware User's Manual (Cat. No. W535)

* NX-series NX502 CPU Unit Hardware User’s Manual (Cat. No. W629)
* NX-series NX102 CPU Unit Hardware User's Manual (Cat. No. W593)
* NX-series NX1P2 CPU Unit Hardware User's Manual (Cat. No. W578)
* NJ-series CPU Unit Hardware User’s Manual (Cat No. W500)
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Precautions for Correct Use

Precautions for Correct Use

Refer to the following manuals for precautions for correct use.

» NX-series CPU Unit Hardware User's Manual (Cat. No. W535)

» NX-series NX502 CPU Unit Hardware User’s Manual (Cat. No. W629)
» NX-series NX102 CPU Unit Hardware User's Manual (Cat. No. W593)
» NX-series NX1P2 CPU Unit Hardware User's Manual (Cat. No. W578)
NJ-series CPU Unit Hardware User’s Manual (Cat No. W500)
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Regulations and Standards

Regulations and Standards

Refer to the following manuals for regulations and standards.

* NX-series CPU Unit Hardware User's Manual (Cat. No. W535)

* NX-series NX502 CPU Unit Hardware User’s Manual (Cat. No. W629)
* NX-series NX102 CPU Unit Hardware User's Manual (Cat. No. W593)
* NX-series NX1P2 CPU Unit Hardware User's Manual (Cat. No. W578)
* NJ-series CPU Unit Hardware User’s Manual (Cat No. W500)
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Versions

Versions

Hardware revisions and unit versions are used to manage the hardware and software in NJ/NX-series
Units and EtherCAT slaves. The hardware revision or unit version is updated each time there is a
change in hardware or software specifications. Even when two Units or EtherCAT slaves have the
same model number, they will have functional or performance differences if they have different hard-
ware revisions or unit versions.

Refer to the following manuals for versions.

» NX-series CPU Unit Hardware User's Manual (Cat. No. W535)

» NX-series NX502 CPU Unit Hardware User’s Manual (Cat. No. W629)
» NX-series NX102 CPU Unit Hardware User's Manual (Cat. No. W593)
» NX-series NX1P2 CPU Unit Hardware User's Manual (Cat. No. W578)
» NJ-series CPU Unit Hardware User’s Manual (Cat No. W500)

Unit Versions of CPU Units and Sysmac Studio Versions

The functions that are supported depend on the unit version of the NJ/NX-series CPU Unit. The ver-

sion of Sysmac Studio that supports the functions that were added for an upgrade is also required to
use those functions.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for the relationship be-
tween the unit versions of CPU Unit and the Sysmac Studio versions.

Refer to A-7 Version Information on page A-34 for the functions that are supported by each unit ver-

sion.
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Related Manuals

Related Manuals

The following are the manuals related to this manual. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NX-series CPU Unit W535 NX701-0000 Learning the basic An introduction to the entire NX701 system is
Hardware User's Manual specifications of the provided along with the following information on
NX701 CPU Units, the CPU Unit.
including introductory | ¢ Features and system configuration
information, design- ¢ |ntroduction
ing, installation, and | ¢ Part names and functions
maintenance. * General specifications
Mainly hardware in- * Installation and wiring
formation is provided. | Maintenance and inspection
NX-series W629 NX502-0000 Learning the basic An introduction to the entire NX502 system is
NX502 CPU Unit specifications of the provided along with the following information on
Hardware NX502 CPU Units, the CPU Unit.
User’s Manual including introductory | ¢ Features and system configuration
information, design- * |ntroduction
ing, installation, and | ¢ Part names and functions
maintenance. * General specifications
Mainly hardware in- * Installation and wiring
formation is provided. | Maintenance and inspection
NX-series W593 NX102-0000 Learning the basic An introduction to the entire NX102 system is
NX102 CPU Unit specifications of the provided along with the following information on
Hardware NX102 CPU Units, the CPU Unit.
User’s Manual including introductory | ¢ Features and system configuration
information, design- * |ntroduction
ing, installation, and | ¢ part names and functions
maintenance. * General specifications
Mainly hardware in- * Installation and wiring
formation is provided. | Maintenance and inspection
NX-series W578 NX1P2-0J000 Learning the basic An introduction to the entire NX1P2 system is
NX1P2 CPU Unit specifications of the provided along with the following information on
Hardware NX1P2 CPU Units, the CPU Unit.
User’s Manual including introductory | ¢ Features and system configuration
information, design- * |ntroduction
ing, installation, and | ¢ Part names and functions
maintenance. * General specifications
Mainly hardware in- * Installation and wiring
formation is provided. | , Maintenance and inspection
NJ-series CPU Unit W500 NJ501-0000 Learning the basic An introduction to the entire NJ-series system is
Hardware User's Manual NJ301-0000 specifications of the provided along with the following information on
NJ101-0000 NJ-series CPU Units, | the CPU Unit.
including introductory | ¢ Features and system configuration
information, design- * |ntroduction
ing, installation, and | e part names and functions
maintenance. * General specifications
Mainly hardware in- * Installation and wiring
formation is provided. | , Maintenance and inspection
NJ/NX-series CPU Unit W501 NX701-0000 Learning how to pro- | The following information is provided on a Con-
Software User’s Manual NX502-0000 gram and set up an troller built with an NJ/NX-series CPU Unit.
NX102-0000 NJ/NX-series CPU * CPU Unit operation
NX1P2-0000 Unit. * CPU Unit features
NJ501-0000 Mainly software infor- | e |nitial settings
NJ301-0080 mation is provided. * Programming based on IEC 61131-3 language
NJ101-0000

specifications
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Manual name Cat. No. Model numbers Application Description
NX-series NX1P2 CPU Unit W579 NX1P2-0000 Learning about the Of the functions for an NX1P2 CPU Unit, the fol-
Built-in 1/0 and Option Board details of functions lowing information is provided.
User’s Manual only for an NX-series | * Built-in /O
NX1P2 CPU Unitand | ¢ Serial Communications Option Boards
an introduction of * Analog I/0O Option Boards
functions for an An introduction of following functions for an
NJ/NX-series CPU NJ/NX-series CPU Unit is also provided.
Unit. * Motion control functions
* EtherNet/IP communications functions
* EtherCAT communications functions
NJ/NX-series Instructions W502 NX701-0000 Learning detailed The instructions in the instruction set (IEC
Reference Manual NX502-00000 specifications on the | 61131-3 specifications) are described.
NX102-0000 basic instructions of
NX1P2-0000 an NJ/NX-series
NJ501-0000 CPU Unit.
NJ301-0000
NJ101-0000
NJ/NX-series CPU Unit W507 NX701-0000 Learning about mo- The settings and operation of the CPU Unit and
Motion Control User’s Manual NX502-0J000 tion control settings programming concepts for motion control are de-
NX102-0000 and programming scribed.
NX1P2-0000 concepts.
NJ501-0000
NJ301-0000
NJ101-0000
NJ/NX-series W508 NX701-0000 Learning about the The motion control instructions are described.
Motion Control Instructions NX502-00000 specifications of the
Reference Manual NX102-0000 motion control in-
NX1P2-0000 structions.
NJ501-0000
NJ301-0000
NJ101-0000
NJ/NX-series W505 NX701-0000 Using the built-in Information on the built-in EtherCAT port is pro-
CPU Unit NX502-0000 EtherCAT porton an | vided.
Built-in EtherCAT® Port NX102-0000 NJ/NX-series CPU This manual provides an introduction and pro-
User’s Manual NX1P2-0000 Unit. vides information on the configuration, features,
NJ501-0000 and setup.
NJ301-0000
NJ101-0000
NJ/NX-series W506 NX701-0000 Using the built-in Information on the built-in EtherNet/IP port is pro-
CPU Unit NX502-0000 EtherNet/IP port on vided.
Built-in EtherNet/IP™ Port NX102-0J000 an NJ/NX-series Information is provided on the basic setup, tag
User’s Manual NX1P2-0000 CPU Unit. data links, and other features.
NJ501-0000
NJ301-0000
NJ101-0000
NJ/NX-series W588 NX701-0000 Using the OPC UA. Describes the OPC UA.
CPU Unit NX502-0000
OPC UA NX102-0000
User’s Manual NJ501-1CJ00
NX-series W596 NX701-00020 Using the FINS func- | Describes the FINS function of an NX-series CPU
CPU Unit NX502-0000 tion of an NX-series Unit.
FINS Function NX102-0000 CPU Unit.
User’s Manual
NJ/NX-series w527 NX701-0020 Using the database Describes the database connection service.
Database Connection CPU NX502-0000 connection service
Units NX102-0020 with NJ/NX-series
User’s Manual NJ501-000J20 Controllers.
NJ101-0J020
NJ-series W528 NJ501-1340 Using the GEM Serv- | Provides information on the GEM Services.

SECS/GEM CPU Units
User’s Manual

ices with NJ-series
Controllers.
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Manual name Cat. No. Model numbers Application Description
NJ-series 0037 NJ501-ROOIO Using the NJ-series Describes the settings and operation of the CPU
Robot Integrated CPU Unit Robot Integrated Unit and programming concepts for OMRON ro-
User’s Manual CPU Unit. bot control.
Sysmac Studio W595 SYSMAC-SE2000 Learning about the Describes the operating procedures of the Sys-
Robot Integrated System Build- O operating procedures | mac Studio for Robot Integrated CPU Unit.
ing Function with Robot Inte- SYSMAC- and functions of the
grated CPU Unit Operation SE200D-64 Sysmac Studio to
Manual configure Robot Inte-
grated System using
Robot Integrated
CPU Unit.
Sysmac Studio w621 SYSMAC-SE2[1] Learning about the Describes the operating procedures of the Sys-
Robot Integrated System Build- O operating procedures | mac Studio for IPC Application Controller.
ing Function with IPC Applica- SYSMAC- and functions of the
tion Controller Operation Man- SE200D-64 Sysmac Studio to
ual configure Robot Inte-
grated System using
IPC Application Con-
troller.
Sysmac Studio W618 SYSMAC-SE2[11] Learning about an Describes an outline, execution procedures, and
3D Simulation Function Opera- O outline of the 3D sim- | operating procedures for the 3D simulation func-
tion Manual SYSMAC-SA40 ulation function of the | tion of the Sysmac Studio.
0-64 Sysmac Studio and
how to use the func-
tion.
NJ-series W539 NJ501-4000 Controlling robots Describes the functionality to control robots.
NJ Robotics CPU Unit NJ501-ROOO with NJ-series CPU
User’s Manual Units.
NJ/NY-series 0030 NJ501-5300 Performing numerical | Describes the functionality to perform the numeri-
NC Integrated Controller NY532-5400 control with NJ/NY- cal control.
User’s Manual series Controllers.
NJ/NY-series 0031 NJ501-5300 Learning about the The G code/M code instructions are described.
G code NY532-5400 specifications of the
Instructions Reference Manual G code/M code in-
structions.
NJ/NX-series W503 NX701-0000 Learning about the Concepts on managing errors that may be detect-
Troubleshooting Manual NX502-0000 errors that may be ed in an NJ/NX-series Controller and information
NX102-0000 detected in an on individual errors are described.
NX1P2-00000 NJ/NX-series Con-
NJ501-0000 troller.
NJ301-0000
NJ101-0000
Sysmac Studio Version 1 W504 SYSMAC Learning about the Describes the operating procedures of the Sys-
Operation Manual -SE200000 operating procedures | mac Studio.
and functions of the
Sysmac Studio.
CNC Operator 0032 SYSMAC-RTNCOLI | Learning an introduc- | An introduction of the CNC Operator, installation
Operation Manual 0JoD tion of the CNC Op- procedures, basic operations, connection opera-
erator and how to tions, and operating procedures for main func-
use it. tions are described.
NX-series W519 NX-ECCOOO Learning how to use | The following items are described: the overall
EtherCAT® Coupler Unit the NX-series Ether- | system and configuration methods of an Ether-

User’s Manual

CAT Coupler Unit
and EtherCAT Slave
Terminals.

CAT Slave Terminal (which consists of an NX-ser-
ies EtherCAT Coupler Unit and NX Units), and in-
formation on hardware, setup, and functions to
set up, control, and monitor NX Units through
EtherCAT.
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Manual name Cat. No. Model numbers Application Description
NX-series W525 NX-OOO0ooo Referencing lists of Lists of the power consumptions, weights, and
Data Reference Manual the data that is re- other NX Unit data that is required to configure
quired to configure systems with NX-series Units are provided.
systems with NX-ser-
ies Units.
NX-series W521 NX-IDOOOO Learning how to use Describes the hardware, setup methods, and
NX Units NX-IAOOOO NX Units. functions of the NX Units.
User’s Manual NX-OcOOOOd Manuals are available for the following Units.
NX-ODOOOO Digital 1/0 Units, Analog I/O Units, System Units,
NX-MDOOOO Position Interface Units, Communications Inter-
W522 NX-ADOIOIOO face Units, Load Cell Input Unit, |O-Link Master
NX-DACICIOO Units, and High-speed Counter Units.
W592 NX-HADOOO
W566 NX-TSOOOO
NX-HBOOOO
W523 NX-PD10O0OO
NX-PFOCIOC
NX-PCoCIOO
NX-TBX01
W524 NX-ECoCIOI0
NX-ECSOOO
NX-PGoOOIO
W540 NX-CIFOOO
W565 NX-RSOOOO
W567 NX-ILMOOO
w647 NX-CTOOOO
GX-series EtherCAT Slave w488 GX-IDOOOO Learning how to use Describes the hardware, setup methods and
Units GX-0bOOOO the EtherCAT remote | functions of the EtherCAT remote I/O terminals.
User’s Manual GX-ocoonono 1/0 terminals.
GX-MDOOOO
GX-ADOOOO
GX-DAOOOO
GX-ECOOOO
XWT-IDOO
XWT-0DOO
AC Servomotors/Servo Drives 1586 R88M-10J Learning how to use Describes the hardware, setup methods and
1S-series with R88D-1SNO-ECT the Servomotors/ functions of the Servomotors/Servo Drives with
Built-in EtherCAT® Communi- 1621 R88M-1AL/ -1AM | Servo Drives with built-in EtherCAT Communications.
cations User's Manual a built-in EtherCAT
R88D-1SANCI-ECT | Communications.
AC Servomotors/Servo Drives 1576 R88M-K[J Learning how to use Describes the hardware, setup methods and
G5 Series with R88D-KNOI-ECT the AC Servomotors/ | functions of the AC Servomotors/Servo Drives
Built-in EtherCAT® Communi- 1577 R88L-EC-J Servo Drives with with built-in EtherCAT Communications.

cations User's Manual

R88D-KNOI-ECT-L

built-in EtherCAT
Communications.

The Linear Motor Type models and dedicated
models for position control are available in G5-
series.
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A manual revision code appears as a suffix to the catalog number on the front and back covers of the

manual.

| Cat. No.

W507-E1-32 |

t

Revision code

R(::::m Date Revised content

01 July 2011 Original production

02 January 2012 | « Added information on the NJ301-C101C10C0.
* Made changes accompanying release of unit version 1.01 of the CPU Unit.

03 May 2012 * Made changes accompanying release of unit version 1.02 of the CPU Unit.
* Corrected mistakes.

04 August 2012 | Made changes accompanying release of unit version 1.03 of the CPU Unit.

05 February 2013 | Made changes accompanying release of unit version 1.04 of the CPU Unit.

06 April 2013 * Made changes accompanying release of unit version 1.05 of the CPU Unit.
* Corrected mistakes.

07 June 2013 * Made changes accompanying release of unit version 1.06 of the CPU Unit.
* Corrected mistakes.

08 December * Made changes accompanying release of unit version 1.08 of the CPU Unit

2013 * Corrected mistakes.

09 July 2014 * Made changes accompanying release of unit version 1.09 of the CPU Unit.
* Corrected mistakes.

10 January 2015 | « Made changes accompanying release of unit version 1.10 of the CPU Unit.
* Corrected mistakes.

1 January 2015 | = Made changes accompanying release of the NX-series NX701-0J000 CPU

Unit and the NJ-series NJ101-100JJ CPU Unit.

* Corrected mistakes.

12 April 2016 * Made changes accompanying release of unit version 1.11 of the CPU Unit.
* Corrected mistakes.

13 July 2016 * Made changes accompanying release of unit version 1.12 of the CPU Unit.
* Corrected mistakes.

14 October 2016 | = Made changes accompanying addition of NX-series NX1P2 CPU Units.
* Made changes accompanying release of unit version 1.13 of the CPU Unit.
* Corrected mistakes.

15 January 2017 | Corrected mistakes.

16 October 2017 | Corrected mistakes.

17 April 2018 * Made changes accompanying addition of NX-series NX102 CPU Units.
* Made changes accompanying the transfer of explanation for event codes

and errors to the NJ/NX-series Troubleshooting Manual.

* Corrected mistakes.

18 July 2018 Corrected mistakes.

19 January 2019 | Corrected mistakes.
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Revision

code Date Revised content
20 April 2019 * Made changes accompanying addition of the 1S-series AC Servomotor/
Servo Drive models.

* Made changes accompanying addition of functions.

21 July 2019 Corrected mistakes.

22 October 2019 | » Made changes accompanying addition of NX1P2-9BCIC1C1C].
* Corrected mistakes.

23 August 2020 | Made changes accompanying addition of NJ501-ROICICI.

24 April 2022 Added information to Terms and Conditions Agreement.

25 April 2023 Made changes accompanying addition of NX502-10010].

26 July 2023 Corrected mistakes.

27 December Made changes accompanying the upgrade to Sysmac Studio version 1.57.

2023

28 April 2024 Made changes accompanying the addition of the NX502-1700 and
NX502-1600.

29 October 2024 | Corrected mistakes.

30 April 2025 Corrected mistakes.

31 July 2025 Made changes accompanying the addition of the MC_SetCamTableEndPointin-
dex instruction.

32 April 2026 * Made changes accompanying the addition of the MC_CamInCurve and the

MC_CamMonitorCurve instructions.

* Made changes accompanying the addition of the MC_SyncTorqueControl in-
struction.

* Made changes accompanying the addition of the MC_GearInPos2 instruc-
tion.

* Made changes accompanying the addition of the MC_SetTorqueLimit2 in-
struction.

* Made changes accompanying the changes to the zero position preset speci-
fications.
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Introduction to the Motion Control

Function Module
]

This section describes the features, system configuration, and application flow for the
Motion Control Function Module.

1 B =Y 1 F T = 1-2
1-2 System Configuration.........cccceviieeceeii e 1-3
1-3 Basic Flow of Operation .......ccccoicccciiimmmmiiiriiin s csssssee e s e s s sssmnnnneees 1-5
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1-4-1 General SPeCifiCatioNs ..........coiiiiiiiiii i 1-7
1-4-2 Performance SpecifiCationsS............ccviiiiiiiiiii 1-7
1-4-3 Function Specifications ............cuviiiiiiiiiiiei e 1-12
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1 Introduction to the Motion Control Function Module

1-1

Features

The Motion Control Function Module (sometimes abbreviated to “MC Function Module”) is a software
function module that is built into the CPU Unit.

The MC Function Module can perform motion control for up to 256 axes through the EtherCAT port
that is built into the CPU Unit.

Cyclic communications are performed with Servo Drives and other devices that are connected to the
EtherCAT port to enable high-speed, high-precision machine control.

I Motion Control Instructions Based on PLCopen®

The motion control instructions of the MC Function Module are based on motion control function

blocks that are standardized by PLCopen®.

These instructions allow you to program single-axis PTP positioning, interpolation control, synchron-
ized control (e.g., of electronic cams), velocity control, and torque control.

You can set the velocity, acceleration rate, deceleration rate, and jerk each time a motion control in-
struction is executed to flexibly control operation according to the application.

@ Additional Information

PLCopen®
PLCopen® is an association that promotes IEC 61131-3. It has its headquarters in Europe

and a world-wide membership. PLCopen® standardizes function blocks for motion control to
define a program interface for the languages specified in IEC 61131-3 (JIS B 3503).

Jerk
Jerk is the rate of change in the acceleration rate or deceleration rate. If you specify the jerk,
the velocity graph will form an S-curve for acceleration and deceleration.

I Data Transmission Using EtherCAT Communications

This function module can be combined with OMRON 1S-series Servo Drives with built-in EtherCAT
communications or G5-series Servo Drives with built-in EtherCAT communications to enable ex-
change of all control information with high-speed data communications.

The various control commands are transmitted via data communications. That means that the Servo-
motor's operational performance is maximized without being limited by interface specifications, such
as the response frequency of the encoder feedback pulses.

You can use the Servo Drive's various control parameters and monitor data on a host controller to uni-
fy management of system information.

@ Additional Information

What Is EtherCAT?
EtherCAT is an open high-speed industrial network system that conforms to Ethernet (IEEE
802.3). Each node achieves a short communications cycle time by transmitting Ethernet
frames at high speed. A mechanism that allows sharing clock information enables high-pre-
cision synchronized control with low communications jitter.
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1 Introduction to the Motion Control Function Module

1-2 System Configuration

The MC Function Module receives sensor signal status from devices and control panels. It receives
commands from the motion control instructions that are executed in the user program. It uses both of
these to perform motion control with the Servo Drives, Encoder Input Terminals, and NX-series Posi-

uoneinbyuon waysAs z-1

tion Interface Units.

I Motion Control Configuration on EtherCAT Network

The EtherCAT network configuration, the Slave Terminal configurations for EtherCAT Coupler Units,
and the Sysmac Studio are used for the MC Function Module.

@ EtherCAT Network Configuration
The MC Function Module performs control for Servo Drives and Encoder Input Terminals through
the EtherCAT master port that is built into the CPU Unit.
The EtherCAT network configuration is used to perform precise motion control in a fixed period with
very little deviation.

@ Slave Terminal Configurations of EtherCAT Coupler Units
The MC Function Module uses the Position Interface Units that are mounted under an EtherCAT
Coupler Unit to output motor control pulses and read encoder inputs.
You can also use this configuration to perform precise motion control in a fixed period with very little
deviation.

® Sysmac Studio

The Sysmac Studio is connected to the peripheral USB port on the CPU Unit with a commercially
available USB cable. You can also connect it to the built-in EtherNet/IP port on the CPU Unit with
Ethernet cable.

Sysmac Studio |  _ _ _ _ _ _ _ _ _ _

\
. Peripheral USB port
NX701/NJ-series Controller |

|
Power Supply Unit CPU Unit |

I
< S ‘\m H @ EtherCAT Network

I
I

I

I

I

|

I

I

: L ___ Configuration
|

I

I

I

I

I

I

I

I

I

EtherNet/IP

Built-in EtherNet/IP port EtherCAT
Built-in EtherCAT port

Positive limit input
Negative limit input
Immediate stop input
Home proximity input
Home input 1S-series Servo Drives with Built-in Encoder Input

External latch input, etc. Slave Terminal EtherCAT Communications Terminal

G5-series Servo Drives with Built-in
EtherCAT Communications

—_— e e —— e = -

NJ/NX-series CPU Unit Motion Control User’s Manual (W507) 1-3



1 Introduction to the Motion Control Function Module

M Precautions for Correct Use

Some of the functions of the MC Function Module are different when NX-series Position Inter-
face Units are used. Refer to the NX-series Position Interface Units User’s Manual (Cat. No.
W524) for details.

L~ Version Information

A CPU Unit with unit version 1.05 or later and Sysmac Studio version 1.06 or higher are re-
quired to use the NX-series Position Interface Units.

I Motion Control Configuration on CPU Unit

The Position Interface Unit and Sysmac Studio are used for the MC Function Module.

® Position Interface Unit
The MC Function Module uses the Position Interface Units to output motor control pulses and read
encoder inputs.

® Sysmac Studio
The Sysmac Studio is connected to the built-in EtherNet/IP port on the CPU Unit with an Ethernet
cable.

Sysmac Studio

Position Interface Units

-

LAN [ EtherNet/IP

Built-in EtherNet/IP port

Lo

| G5-series Servo Drives

M Precautions for Correct Use

Some of the functions of the MC Function Module are different when NX-series Position Inter-
face Units are used. Refer to the NX-series Position Interface Units User’s Manual (Cat. No.
W524) for details.
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1 Introduction to the Motion Control Function Module

1-3 Basic Flow of Operation

This section provides the basic procedure to perform motion control with the MC Function Module.

START

Setup | Create a project. " ‘

\A

| Create the EtherCAT Network Configuration.™ 3 ‘

A

|Add axes. 4 ‘

A

| Assign the axes. ‘

uonesadQ Jo mo|4 diseg ¢-1

| Set the axis parameters. ‘

|Set the Controller Setup. 3 ‘

A

Transferring |Transfer the project to the Controller. ‘

Checking Wiring |Open the MC Test Run Tab Page. ‘

Checking Operation | Monitor input signals to check the wiring. ‘

| Perform jogging. ‘

Continues to on next page.

*1. Refer to Sysmac Studio Version 1 Operation Manual (Cat. No. W504).

*2. If actual slave devices are connected, you can apply the actual EtherCAT network configuration to the config-
uration setup online.
If no slave devices are connected, you can select EtherCAT slave devices offline to set up the EtherCAT net-
work configuration.

*3. Refer to NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501).

*4. Refer to Section 3 Configuring Axes and Axes Groups on page 3-1.

*5. Refer to Section 4 Checking Wiring from the Sysmac Studio on page 4-1.

@ Additional Information

Refer to the NX-series Position Interface Units User’s Manual (Cat. No. W524) for the proce-
dures for the NX-series Position Interface Units.

NJ/NX-series CPU Unit Motion Control User’s Manual (W507) 1-5



1 Introduction to the Motion Control Function Module

A)

Programming |Write a program to perform jogging. 1 |

Manual operation |Jog the axes with the user program. 2 |

-

Homing Define the homes of the Servomotor axes to
control. *3

—
1

Programming | Program the motion controls. "1 "4
) Yes

Debugging Error?

| Read the error code. |

No \|/

|Remove the cause of the error and clear the error.|
Operation | Operate the Controller and the machine. " |
Maintenance | Perform periodic maintenance. |

END

*1. Refer to Section 6 Motion Control Programming on page 6-1.
*2. Refer to Section 7 Manual Operation on page 7-1.

*3. Refer to Section 8 Homing on page 8-1.

*4. Refer to Section 10 Sample Programming on page 10-1.

*5. Refer to Section 11 Troubleshooting on page 11-1.

*6. Refer to Section 9 Motion Control Functions on page 9-1.
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1 Introduction to the Motion Control Function Module

1-4 Specifications

This section gives the specifications of the MC Function Module.

suonesyveds -1

m Precautions for Correct Use

The NX102-90U11 Units and NJ101-900L11 Units do not provide the Motion Control Function
Module.

1-4-1  General Specifications

General specifications conform to the general specifications of the CPU Unit.
Refer to the following manuals for details.

» NX-series CPU Unit Hardware User’s Manual (Cat. No. W535)

* NX-series NX502 CPU Unit Hardware User’s Manual (Cat. No. W629)

» NX-series NX102 CPU Unit Hardware User’s Manual (Cat. No. W593)

* NX-series NX1P2 CPU Unit Hardware User's Manual (Cat. No. W578)
NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)

suoneoloadg [eisuss) |-p-|

1-4-2  Performance Specifications

The following table describes the performance specifications for each type of CPU Unit.

- NX701-
170003 160
Number of Maximum number of controlled axes™! 256 axes 128 axes
controlled ax-
es
Motion control axes"? 256 axes 128 axes
Single-axis position control axes™
Maximum number of used real axes™ 256 axes 128 axes
Used motion control servo axes 256 axes 128 axes
Used single-axis position control -
servo axes
Maximum number of axes for linear interpolation axis control 4 axes per axes group
Number of axes for circular interpolation axis control 2 axes per axes group
Maximum number of axes groups 64 axes groups
Override factors 0.00% or 0.01% to 500.00%
Motion control period The same control period as that is used
for the process data communications
cycle for EtherCAT.
Multi-motion Supported.
Cams Number of cam data Maximum points per cam table 65,535 points
points Maximum points for all cam tables | 1,048,560 points
Maximum number of cam tables 640 tables

*1.  This is the total for all axis types. Refer to Axis Types on page 5-10 for details on axis types.
*2.  This means the axes for which all motion control functions can be used.
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1 Introduction to the Motion Control Function Module

*3. This means the axes for which only single-axis position control can be used among motion control functions. Refer to
Control Function on page 5-11 for details on a single-axis position control axis.
*4. This is the total number of axes whose axis type is set to Servo Axis or Encoder Axis and axis use is set to Used

axis.

NX502-
Item
1700 16001 15000 1400 13000
Number Maximum number of controlled axes? | 256 axes 128 axes 128 axes 64 axes 32 axes
of control-
led axes
Motion control ax- 256 axes 128 axes 128 axes 64 axes 32 axes
es™
Single-axis position | ---
control axes™
Maximum number of used real axes™ | 256 axes 128 axes 64 axes 32 axes 16 axes
Used motion control | 256 axes 128 axes 64 axes 32 axes 16 axes
servo axes
Used single-axis -
position control ser-
VO axes
Maximum number of axes for linear in- | 4 axes per axes group
terpolation axis control
Number of axes for circular interpola- 2 axes per axes group
tion axis control
Maximum number of axes groups 64 axes groups 32 axes groups

Override factors

0.00%, or 0.01% to 500.00%

Motion control period

The same control period as that is used for the process data com-
munications cycle for EtherCAT.

Multi-motion

Not supported.

Cams Number of cam | Maximum points per
data points cam table

65,535 points

Maximum points for
all cam tables

1,048,560 points

Maximum number of cam tables

640 tables

*1.  Models added from the CPU Unit version 1.66.

*2.  This is the total for all axis types. Refer to Axis Types on page 5-10 for details on axis types.

*3.  This means the axes for which all motion control functions can be used.

*4.  This means the axes for which only single-axis position control can be used among motion control functions. Refer to
Control Function on page 5-11 for details on a single-axis position control axis.

*5. This is the total number of axes whose axis type is set to Servo Axis or Encoder Axis and axis use is set to Used

axis.
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1 Introduction to the Motion Control Function Module

NX102-
Item =
1200 1100 10000 901 3
Number of controlled | Maximum number of controlled axes”! 15 axes 4 axes }g.
axes =
Motion control axes 2 11 axes - 5
Single-axis position control | 4 axes %
axes’3
Maximum number of used real axes 12 axes 8axes | 6axes | 4axes
Used motion control servo 8 axes 4 axes 2 axes -
axes N
Used single-axis position 4 axes 4:,3
control servo axes >
Maximum number of axes for linear interpolation ax- | 4 axes per axes group - g
is control L
Number of axes for circular interpolation axis control | 2 axes per axes group - i
Maximum number of axes groups 8 axes groups - §
Override factors 0.00% or 0.01% to 500.00% g
Motion control period Same as the period for primary periodic task %
Multi-motion Not supported.
Cams Number of cam data | Maximum points per cam 65,535 points
points table
Maximum points for all cam | 262,140 points
tables
Maximum number of cam tables 160 tables

*1. This is the total for all axis types. Refer to Axis Types on page 5-10 for details on axis types.

*2.  This means the axes for which all motion control functions can be used.

*3. This means the axes for which only single-axis position control can be used among motion control functions. Refer to
Control Function on page 5-11 for details on a single-axis position control axis.
*4.  This is the total number of axes whose axis type is set to Servo Axis or Encoder Axis and axis use is set to Used

Axis.
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1 Introduction to the Motion Control Function Module

NX1P2-
Item
100 10000 901 | 9BOO
Number of controlled | Maximum number of controlled axes”! 12 axes 10 axes | 4 axes |2 axes
axes
Motion control axes™ 8 axes 6 axes
Single-axis position control 4 axes 2 axes
axes’3
Maximum number of used real axes™ 8 axes Gaxes | 4axes |2axes
Used motion control servo 4 axes 2 axes -—
axes
Used single-axis position 4 axes 2 axes
control servo axes
Maximum number of axes for linear interpolation ax- | 4 axes per axes group
is control
Number of axes for circular interpolation axis control | 2 axes per axes group -
Maximum number of axes groups 8 axes groups
Override factors 0.00% or 0.01% to 500.00%
Motion control period Same as the period for primary periodic task
Multi-motion Not supported.
Cams Number of cam data | Maximum points per cam 65,535 points
points table
Maximum points for all cam | 262,140 points -
tables
Maximum number of cam tables 80 tables -—-

*1. This is the total for all axis types. Refer to Axis Types on page 5-10 for details on axis types.

*2.  This means the axes for which all motion control functions can be used.

*3.  This means the axes for which only single-axis position control can be used among motion control functions. Refer to
Control Function on page 5-11 for details on a single-axis position control axis.

*4. This is the total number of axes whose axis type is set to Servo Axis or Encoder Axis and axis use is set to Used
axis.
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1 Introduction to the Motion Control Function Module

NJ501-
Item
s 0400 300
Number of control- | Maximum number of controlled axes”’ 64 axes 32 axes 16 axes
led axes Motion control axes™2 64 axes 32 axes 16 axes
Single-axis position con- -
trol axes”™3
Maximum number of used real axes™ 64 axes 32 axes 16 axes
Used motion control ser- 64 axes 32 axes 16 axes
VO axes

Used single-axis position
control servo axes

Maximum number of axes for linear interpola-
tion axis control

4 axes per axes group

Number of axes for circular interpolation axis
control

2 axes per axes group

Maximum number of axes groups

32 axes groups

Override factors

0.00% or 0.01% to 500.00%

Motion control period

The same control period as that is used for the
process data communications cycle for EtherCAT.

Multi-motion

Not supported.

Cams Number of cam da- | Maximum points per cam
ta points table

65,535 points

Maximum points for all
cam tables

1,048,560 points

Maximum number of cam tables

640 tables

*1. This is the total for all axis types. Refer to Axis Types on page 5-10 for details on axis types.

*2.  This means the axes for which all motion control functions can be used.

*3. This means the axes for which only single-axis position control can be used among motion control functions. Refer to
Control Function on page 5-11 for details on a single-axis position control axis.

*4. This is the total number of axes whose axis type is set to Servo Axis or Encoder Axis and axis use is set to Used

Axis.
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1 Introduction to the Motion Control Function Module

NJ301- NJ101-
Item
1200 1100 1000
Number of control- | Maximum number of controlled axes" 15axes2"3 | 15axes?™ 6 axes
led axes
Motion control axes™ 15 axes™? "3 15 axes™2 ™ 6 axes
Single-axis position con- -
trol axes™®
Maximum number of used real axes'’ 8 axes 4 axes 2 axes
Used motion control ser- 8 axes 4 axes 2 axes
VO axes
Used single-axis position
control servo axes
Maximum number of axes for linear interpola- | 4 axes per axes group
tion axis control
Number of axes for circular interpolation axis 2 axes per axes group
control
Maximum number of axes groups 32 axes groups
Override factors 0.00% or 0.01% to 500.00%
Motion control period The same control period as that is used for the
process data communications cycle for EtherCAT.
Multi-motion Not supported.
Cams Number of cam da- | Maximum points per cam | 65,535 points
ta points table
Maximum points for all 262,140 points
cam tables
Maximum number of cam tables 160 tables
*1. This is the total for all axis types. Refer to Axis Types on page 5-10 for details on axis types.

2.

*3.

*4.

*5.
*6.

*7.

Functions with asterisks were added for an upgraded version of the CPU Unit. Refer to A-7 Version Information on
page A-34 for information on version upgrades.

This number of axes is achieved in a combination of a CPU Unit with unit version 1.06 or later and Sysmac Studio
version 1.07 or higher. In other combinations, this is 8 axes.

This number of axes is achieved in a combination of a CPU Unit with unit version 1.06 or later and Sysmac Studio
version 1.07 or higher. In other combinations, this is 4 axes.

This means the axes for which all motion control functions can be used.

This means the axes for which only single-axis position control can be used among motion control functions. Refer to
Control Function on page 5-11 for details on a single-axis position control axis.

This is the total number of axes whose axis type is set to Servo Axis or Encoder Axis and axis use is set to Used
Axis.

1-4-3  Function Specifications

The following table describes the functions that are supported for connections to OMRON control devi-

ces.
Item Description
Controllable Servo Drives OMRON 18S-series Servo Drives with built-in EtherCAT com-
munications or G5-series Servo Drives with built-in EtherCAT
communications™ "2
Controllable encoder input terminals OMRON GX-series GX-EC0211/EC0241 EtherCAT Remote
/0 Terminals™
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1 Introduction to the Motion Control Function Module

Item

Description

Controllable Position Interface Units 2"

OMRON NX-ECOOIOO Incremental Encoder Input Units
OMRON NX-ECSOOIO SSI Input Units
OMRON NX-PGOOO Pulse Output Units

Control method

Control commands using EtherCAT communications

Control modes

Position control,
Velocity control,
and Torque control

Unit conversions Position units

Pulse, mm, ym, nm, degree, and inch

Electronic gear ratio

Pulse per motor rotation/travel distance per motor rotation, or
(Pulse per motor rotation x Motor gear ratio)/(Work travel dis-
tance per rotation x Work gear ratio)

Positions that can be managed

Command positions and actual positions

Axis types

Servo axes, Virtual servo axes, Encoder axes, and Virtual en-
coder axes

Position command values

Negative or positive long reals (LREAL) or 0

(command units"®)

Velocity command values

Negative or positive long reals (LREAL) or 0
(command units/s)

Acceleration command values and deceleration command
values

Positive long reals (LREAL) or O

(command units/s?)

Jerk command values

Positive long reals (LREAL) or 0

(command units/s3)

Single axes | Single-axis po- | Absolute positioning
sition control

Positioning is performed for a target position that is specified
with an absolute value.

Relative positioning

Positioning is performed for a specified travel distance from
the command current position.

Interrupt feeding

Positioning is performed for a specified travel distance from
the position where an interrupt input was received from an ex-
ternal input.

Cyclic synchronous abso-

lute positioning 2

A command position is output each control period in Position
Control Mode.

Single-axis ve- | Velocity control
locity control

Velocity control is performed in Position Control Mode.

Cyclic synchronous veloc-

A velocity command is output each control period in Velocity

ity control Control Mode.
Single-axis tor- | Torque control The torque of the motor is controlled.
que control
Cyclic synchronous tor- A torque command is output for each control period in Torque
que control2 Control Mode.
Single-axis Starting cam operation A cam motion is performed using the specified cam profile
synchronized curve.
control

Starting cam operation
with specified curve

A cam motion is performed using the specified cam properties
and cam nodes.

Ending cam operation

The cam motion for the axis that is specified with the input pa-
rameter is ended.

Cam monitor, cam moni-
tor with specified curve

Information on cam operation is monitored.

Starting gear operation

A gear motion with the specified gear ratio is performed be-
tween a master axis and slave axis.

NJ/NX-series CPU Unit Motion Control User’s Manual (W507)
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1 Introduction to the Motion Control Function Module

Item

Description

Positioning gear operation

A gear motion with the specified gear ratio and sync position
is performed between a master axis and slave axis.

Ending gear operation

The specified gear motion or positioning gear motion is
ended.

Synchronous positioning

Positioning is performed in sync with a specified master axis.

Master axis phase shift

The phase of a master axis in synchronized control is shifted.

Combining axes

The command positions of two axes are added or subtracted
and the result is output as the command position.

Single-axis
manual opera-
tion

Powering the Servo

The Servo in the Servo Drive is turned ON to enable axis mo-
tion.

Jogging

An axis is jogged at a specified target velocity.

Auxiliary func-
tions for single-
axis control

Resetting axis errors

Axes errors are cleared.

Homing

A motor is operated and the limit signals, home proximity sig-
nal, and home signal are used to define home.

Homing with parameters 2

The parameters are specified, the motor is operated, and the
limit signals, home proximity signal, and home signal are
used to define home.

High-speed homing

Positioning is performed for an absolute target position of 0 to
return to home.

Stopping

An axis is decelerated to a stop.

Immediately stopping

An axis is stopped immediately.

Setting override factors

The target velocity of an axis can be changed.

Changing the current po-
sition

The command current position or actual current position of an
axis can be changed to any position.

Enabling external latches

The position of an axis is recorded when a trigger occurs.

Disabling external latches

The current latch is disabled.

Zone monitoring

You can monitor the command position or actual position of
an axis to see when it is within a specified range (zone).

Enable Digital Cam
Switch™

The digital outputs are turned ON or turned OFF depending
on the axis position.

Monitoring axis following
error

You can monitor whether the difference between the com-
mand positions or actual positions of two specified axes ex-
ceeds a threshold value.

Resetting the following er-
ror

The error between the command current position and actual
current position is set to 0.

Torque limit

The torque control function of the Servo Drive can be enabled
or disabled and the torque limits can be set to control the out-
put torque.

Changing axis use 2

The Axis Use axis parameter can be temporarily changed.

Start velocity 2

You can set the initial velocity when axis motion starts.

Axes
groups

Multi-axes co-
ordinated con-
trol

Absolute linear interpola-
tion

Linear interpolation is performed to a specified absolute posi-
tion.

Relative linear interpola-
tion

Linear interpolation is performed to a specified relative posi-
tion.

Circular 2D interpolation

Circular interpolation is performed for two axes.
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1 Introduction to the Motion Control Function Module

Item Description
Axes group cyclic syn- A positioning command is output each control period in Posi-
chronous absolute posi- tion Control Mode.
tioning ™2
Auxiliary func- | Resetting axes group er- | Axes group errors and axis errors are cleared.
tions for multi- | rors
axes coordinat-
ed control
Enabling axes groups Motion of an axes group is enabled.
Disabling axes groups Motion of an axes group is disabled.
Changing the axes in an The Composition Axes parameter in the axes group param-
axes group”2 eters can be overwritten temporarily.
Stopping axes groups All axes in interpolated motion are decelerated to a stop.
Immediately stopping ax- | All axes in interpolated motion are stopped immediately.
es groups
Setting axes group over- | The blended target velocity is changed during interpolated
ride factors motion.
Reading axes group posi- | The command current positions and actual current positions
tions 2 of an axes group can be read.
Common Cams’® Setting cam table proper- | The end point index of the cam table that is specified in the
items ties and cam table end input parameter is changed.
point index
Saving cam tables The cam table that is specified with the input parameter is
saved in non-volatile memory in the CPU Unit.
Generating cam tables? | The cam table that is specified with the input parameter is
generated from the cam property and cam node.
Parameters Writing MC settings Some of the axis parameters or axes group parameters are
overwritten temporarily.
Changing axis parame- You can access and change the axis parameters from the
ters™2 user program.
Auxiliary Count modes You can select either Linear Mode (finite length) or Rotary
functions Mode (infinite length).

Unit conversions

You can set the display unit for each axis according to the
machine.

Acceleration/
deceleration

Automatic acceleration/
deceleration control

Jerk is set for the acceleration/deceleration curve for an axis
motion or axes group motion.

control

Changing the acceleration
and deceleration rates

You can change the acceleration or deceleration rate even
during acceleration or deceleration.

In-position check

You can set an in-position range and in-position check time to
confirm when positioning is completed.

Stop method

You can set the stop method to the immediate stop input sig-
nal or limit input signal.

Re-execution of motion control instructions

You can change the input variables for a motion control in-
struction during execution and execute the instruction again
to change the target values during operation.

tions
(Buffer Mode)

Multi-execution of motion control instruc-

You can specify when to start execution and how to connect
the velocities between operations when another motion con-
trol instruction is executed during operation.
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1 Introduction to the Motion Control Function Module

Item Description
Monitoring Software limits The movement range of an axis is monitored.
functions Following error The error between the command current value and the actual

current value is monitored for an axis.

Velocity, acceleration rate, | You can set and monitor warning values for each axis and
deceleration rate, torque, | each axes group.

interpolation velocity, in-
terpolation acceleration
rate, and interpolation de-
celeration rate

Absolute encoder support You can use an OMRON 1S-series Servomotor or G5-series
Servomotor with an Absolute Encoder to eliminate the need

to perform homing at startup.””

Input signal logic inversion2 You can inverse the logic of immediate stop input signal, posi-
tive limit input signal, negative limit input signal, or home
proximity input signal.

External interface signals The Servo Drive input signals given below are used.

* Home signal, home proximity signal, positive limit signal,
negative limit signal, immediate stop signal, and interrupt
input signal

1.

*2.

*3.
*4.

*5.
*6.

*7.

Unit version 2.1 or later is recommended for G5-series Cylinder-type Servo Drives. Unit version 1.1 or later is recom-
mended for G5-series Linear Motor Types.

Functions were added for an upgraded version of the CPU Unit. Refer to A-7 Version Information on page A-34 for
information on version upgrades.

The recommended unit version is 1.1 or later.

Some of the functions of the MC Function Module are different when NX-series Position Interface Units are used. Re-
fer to the NX-series Position Interface Units User’s Manual (Cat. No. W524) for details.

Positions can be set within a 40-bit signed integer range when converted to pulses.

You can create the cam table with the Cam Editor in the Sysmac Studio or with the Generate Cam Table instruction in
the user program. Specify the master axis phase and the slave axis displacement. You can change the phase pitch for
each range. Cam data can be overwritten from the user program.

Application is possible when you us