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Introduction

Thank you for purchasing a SYSMAC CJ1W-NC281, CJ1W-NC481, CJ1W-NC881, CJ1W-NCF81,
CJ1W-NC482, CJ1W-NC882 or CJTW-NCF82 Position Control Unit (PCU). The CJ1W-NC281,
CJ1W-NC481, CJ1W-NC881, CJ1W-NCF81, CJ1W-NC482, CJ1W-NC882 and CJ1W-NCF82
Position Control Units (PCUs) are CPU Bus Units for SYSMAC CJ-series Programmable
Controllers (PLCs). This manual contains information required to use these PCUs. Please
thoroughly read and understand this manual before you use any of these PCUs.

Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or
damage to property.

A DANGER

Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury. Additionally, there may be severe property damage.

A WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury. Additionally, there may be severe property damage.

A Caution

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

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.
The abbreviation “Ch” which appears in some displays and on some OMRON products, often
means “word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PLC” means Programmable Controller. “PC” is used, however, in some
Programming Device displays to mean Programmable Controller.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note

Indicates information of particular interest for efficient and convenient operation of the
product.

1,2,3...
1. Indicates lists of one sort or another, such as procedures, checklists, etc.
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

Warranties
Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and
workmanship for a period of twelve months from the date of sale by Omron (or such other
period expressed in writing by Omron). Omron disclaims all other warranties, express or

implied.
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-complying Product, (ii) repair the non-complying Product, or (iii) repay or
credit Buyer an amount equal to the purchase price of the non-complying Product; provided
that in no event shall Omron be responsible 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 Companies 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 http://www.omron.com/global/ or contact your Omron representative for published

information.

Limitation on Liability; Etc

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

LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the

Product on which liability is asserted.
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Terms and Conditions Agreement

Application Considerations
Suitability of Use

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

NEVER USE THE PRODUCT 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 PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

Programmable Products

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

Disclaimers

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 performance is subject to the Omron’s Warranty and
Limitations of Liability.

Change in Specifications

Product specifications and accessories may be changed at any time based on improvements
and other reasons. It is our 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 be changed without any notice. When in doubt, special part
numbers may be assigned to fix or establish key specifications for your application. Please
consult with your Omron’s representative at any time to confirm actual specifications of
purchased Product.

Errors and Omissions

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

Precautions

This section provides general precautions for using the Position Control Units and related devices.
The information contained in this section is important for the safe and reliable application of the
Position Control Units. You must read this section and understand the information contained before
attempting to set up or operate a Position Control Unit.

Intended Audience

This 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 installing FA systems.

e Personnel in charge of designing FA systems.

e Personnel in charge of managing FA systems and facilities.

General Precautions

The user must operate the product according to the performance specifications described in
the Operation Manuals.

Before using the product under conditions which are not described in the manual or applying
the product to nuclear control systems, railroad systems, aviation systems, vehicles,
combustion systems, medical equipment, amusement machines, safety equipment, and
other systems, machines, and equipment that may have a serious influence on lives and
property if used improperly, consult your OMRON representative.

Make sure that the ratings and performance characteristics of the product are sufficient for
the systems, machines, and equipment, and be sure to provide the systems, machines, and
equipment with double safety mechanisms.

This manual provides information for using the Position Control Unit. Be sure to read this
manual before attempting to use the Unit and keep this manual close at hand for reference
during operation.

A WARNING

It is extreme important that Position Control Units and related devices be used for the
specified purpose and under the specified conditions, especially in applications that can
directly or indirectly affect human life. You must consult with your OMRON representative
before applying Position Control Units and related devices to the above mentioned
applications.

Safety Precautions

A WARNING

Never attempt to disassemble any Units while power is being supplied. Doing so may result
in serious electric shock.

A WARNING

Never touch any of the terminals while power is being supplied. Doing so may result in
serious electric shock.
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Precautions

A WARNING

Provide safety measures in external circuits (i.e., not in the Programmable Controller or
Position Control Unit) to ensure safety in the system if an abnormality occurs due to
malfunction of the PLC, malfunction of the PCU (Position Control Unit), or external factors
affecting the operation of the PLC or PCU.

Not providing sufficient safety measures may result in serious accidents.

e Emergency stop circuits, interlock circuits, limit circuits, and similar safety measures
must be provided in external control circuits.

e The PLC will turn OFF all outputs when its self-diagnosis function detects any error or
when a severe failure alarm (FALS) instruction is executed. Unexpected operation,
however, may still occur for errors in the 1/0 control section, errors in /O memory, and
other errors that cannot be detected by the self-diagnosis function.

As a countermeasure for all such errors, external safety measures must be provided to
ensure safety in the system.

e The PLC or PCU outputs may remain ON or OFF due to deposits on or burning of the
output relays, or destruction of the output transistors. As a countermeasure for such
problems, external safety measures must be provided to ensure safety in the system.

¢ Provide measures in the computer system and programming to ensure safety in the
overall system even if errors or malfunctions occur in data link communications or
remote I/O communications.

A WARNING

Confirm safety before transferring data files stored in the file memory (i.e., in a Memory Card
or EM file memory) to the I/O Area (CIO Area) of the CPU Unit using Support Software.
Otherwise, the devices connected to the Output Unit may malfunction regardless of the
operating mode of the CPU Unit.

A WARNING

Fail-safe measures must be taken by the customer to ensure safety in the event of incorrect,
missing, or abnormal signals caused by broken signal lines, momentary power interruptions,
or other causes. Serious accidents may occur due to abnormal operation if proper measures
are not taken.

A WARNING

Make sure that the voltages and currents input to Units are within the specified ranges.
Inputting voltages or currents that are outside of the specified ranges may cause accidents
or fire.

A Caution

Execute online edit only after confirming that no adverse effects will be caused by extending
the cycle time. Otherwise, the input signals may not be readable.

A Caution

Confirm safety at the destination node before transferring a program or parameters
(including the PLC Setup and I/O tables) to another node or changing the contents of the I/
O memory area. The device or machine at the destination may operate in an unexpected
manner.

A Caution

Always save the data or parameters to flash memory after transferring parameters or data to
the PCU. If the data or parameters are not saved, the previous condition will be restored
when the power is turned ON again, possibly causing incorrect machine operation.

A Caution

Carefully check the axis number before operating the PCU from Support Software.
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Precautions

Operating Environment Precautions

A Caution

Do not operate the control system in the following locations:

¢ Locations subject to direct sunlight.

e Locations subject to temperatures or humidity outside the range specified in the
specifications.

e Locations subject to condensation as the result of severe changes in temperature.

e Locations subject to corrosive or flammable gases.

¢ Locations subject to dust (especially iron dust) or salts.

e Locations subject to exposure to water, oil, or chemicals.

e Locations subject to shock or vibration.

A Caution

Take appropriate and sufficient countermeasures when installing systems in the following
locations:

e Locations subject to static electricity or other forms of noise.
¢ Locations subject to strong electromagnetic fields.

¢ Locations subject to possible exposure to radioactivity.

e Locations close to power supplies.

Application Precautions
Observe the following precautions when using the PCU or the PLC.

A WARNING

Failure to abide by the following precautions could lead to serious or possibly fatal injury.
Always heed these precautions.

e Always turn OFF the power supply to the PLC before attempting any of the following.
Not turning OFF the power supply may result in malfunction or electric shock.
e Mounting or dismounting Power Supply Units, I/O Units, CPU Units, Memory
Cassettes, or any other Units.
¢ Assembling the Units.
e Setting DIP switches or rotary switches.
e Connecting cables or wiring the system.
¢ Connecting or disconnecting the connectors.

A Caution

Failure to abide by the following precautions may lead to faulty operation of the PLC, the
PCU, or the system, or could damage the PLC or PCU. Always heed these precautions.

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

¢ Lock the sliders securely until the click into place when connecting the Power Supply
Unit, CPU Unit, I/O Units, Special I/0 Units, or CPU Bus Units. Functions may not work
correctly if the sliders are not locked properly.

¢ Always attach the End Cover provided with the CPU Unit to the Unit on the right end of
the PLC. The CJ-series PLC will not operate properly if the End Cover is not attached.

¢ Always use the power supply voltages specified in the Operation Manuals. An incorrect
voltage may result in malfunction or burning.

e Take appropriate measures to ensure that the specified power with the rated voltage
and frequency is supplied in places where the power supply is unstable. An incorrect
power supply may result in malfunction.
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Precautions

¢ Use crimp terminals for wiring. Do not connect bare stranded wires directly to terminals.
Connection of bare stranded wires may result in burning.

¢ Leave the label attached to the Unit when wiring. Removing the label may result in
malfunction if foreign matter enters the Unit.

e Remove the label after the completion of wiring to ensure proper heat dissipation.
Leaving the label attached may result in malfunction.

¢ Do not apply voltages or connect loads to the Output Units in excess of the maximum
switching capacity. Excess voltage or loads may result in burning.

¢ Check the user program for proper execution before actually running it on the Unit. Not
checking the program may result in an unexpected operation.

¢ Be sure that the terminal blocks, Memory Units, expansion cables, and other items with
locking devices are properly locked into place. Improper locking may result in
malfunction.

e Double-check all wiring and switch settings before turning ON the power supply.
Incorrect wiring may result in burning.

¢ Confirm that no adverse effect will occur in the system before attempting any of the
following. Not doing so may result in an unexpected operation.

e Changing the operating mode of the PLC (including the operating mode at power
up).

e Force-setting/force-resetting any bit in memory.

¢ Changing the present value of any word or any set value in memory.

¢ Resume operation only after transferring to the new CPU Unit the contents of the DM
Area, HR Area, and other data required for resuming operation. Not doing so may result
in an unexpected operation.

¢ Do not pull on the cables or bend the cables beyond their natural limit. Doing either of
these may break the cables.

¢ Do not place objects on top of the cables or other wiring lines. Doing so may break the
cables.

¢ Perform wiring according to specified procedures.

¢ Use the cables specified in this manual.

¢ Before touching a Unit, be sure to first touch a grounded metallic object in order to
discharge any static build-up. Not doing so may result in malfunction or damage.

« Sufficiently confirm that set parameters and data operate properly before using them for
actual operation.

¢ The equipment may operate unexpectedly if inappropriate parameters or data is set.

¢ When 1: Time from present speed to target speed of each axis (constant acceleration/
deceleration time) is set for the Acceleration/Deceleration Time Selection axis
parameter, an axis may go beyond the target position at the time of a deceleration stop
during positioning operation. For details, refer to 6-4 Axis Parameters on page 6-30,
Acceleration/Deceleration Time Selection.

e Never turn OFF the power supply to the PLC while data is being transferred.

o If there is interference with communications, output status will depend on the products
that are being used. When using products with outputs, confirm the operation that will
occur when there is interference with communications and implement safety measures.

e When using data link communications, check the PLC error information given in the
status flags to make sure that no error has occurred in the source PLC. Create a
program that uses the received data only if there is no error. If there is an error, the PLC
may be sending incorrect data.

¢ Do not exceed the specified ranges for the communications distance and number of
nodes.
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Precautions

Conformance to EC Directives

Applicable Directives
¢ EMC Directives
Concepts

EMC Directives

OMRON devices that comply with EC Directives also conform to the related EMC
standards so that they can be more easily built into other devices or machines. The
actual products have been checked for conformity to EMC standards (see the following
note). Whether the products conform to the standards in the system used by the
customer, however, must be checked by the customer.

EMC-related performance of the OMRON devices that comply with EC Directives will
vary depending on the configuration, wiring, and other conditions of the equipment or
control panel in which the OMRON devices are installed.

The customer must, therefore, perform final checks to confirm that devices and the
overall machine conform to EMC standards.

Note
Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN61000-6-2
EMI (Electromagnetic Interference): EN61000-6-4
(Radiated emission: 10-m regulations)
Conformance to EC Directives
The PCUs comply with EC Directives. To ensure that the machine or device in which a
PCU is used complies with EC Directives, the PCU must be installed as follows:
1,2,3...

1. The PCU must be installed within a control panel.

2. Reinforced insulation or double insulation must be used for the DC power supplies
used for the communications and 1/O power supplies.

3. PCUs complying with EC Directives also conform to the Common Emission Standard
(EN61000-6-4). With regard to the radiated emission (10-m regulations),
countermeasures will vary depending on the devices connected to the control panel,
wiring, the configuration of the system, and other conditions. The customer must,
therefore, perform final checks to confirm that devices and the overall machine
conform to EC Directives.

Installation within Control Panel
Unnecessary clearance in cable inlet or outlet ports, operation panel mounting holes, or
in the control panel door may cause electromagnetic wave leakage or interference. In
this case, the product may fail to meet EC Directives. In order to prevent such
interference, fill clearances in the control panel with conductive packing. (In places
where conductive packing comes in contact with the control panel, ensure electrical
conductivity by removing the paint coating or masking these parts when painting.)
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Items to Check When Unpacking

Items to Check When Unpacking

Check the items below after unpacking:

+ |Is this the correct model you ordered?
+ Do you find any damage which was sustained during transportation?

Accessory of This Product
1. Safety Precautions Document x 1 copy

+ Connectors and mounting screws are not supplied and must be provided by the customer.
+ If you find any missing items or any problems, such as damage to the PCU, contact the OMRON
dealer or sales office from which you purchased your product.

How to Read the Model Number

l PCU Model Numbers

You can identify the number of axes and output pattern from the model number.

CJIW-NC281

CJ-series
PCU

Number of axes
2: 2 axes
4: 4 axes
8: 8 axes
F: 16 axes

Output pattern
8: EtherCAT

Development number
1: Servo control only
2: Servo control + I/O communications
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. | W487-E1-08
L Revision code

Revision code Date Revised content

01 March 2010 Original production

02 July 2010 ReV|'S|on for the addition of models and an upgrade to unit
version 1.10.

03 July 2010 Corrected mistakes.

04 April 2011 ReV|.3|on for the addition of models and an upgrade to unit
version 1.30.

05 August 2014 ?c;r(;ected mistakes and revision for an upgrade to unit version

06 September 2015 Revision for the addition of models and an upgrade to unit

version 1.50.

Page 11: Changed model numbers for CX-One.

Page 1-3: Added text to second section.

Page 2-2: Removed bottom section.

Page 2-17: Changed 64 to 44 in last cell of fifth column.
Page 9-11: Added rows in middle of table.

Page 9-14: Added "*3" and changed previous "*3" to "*4."
Page 9-15: Changed previous "*4" to "*5."

Page 9-16: Replaced second table, added to second table, and
07 February 2016 | changed "*3" to "*4" and "*4" to "*5."

Page 9-23: Changed top right cell in table.

Page 9-24: Added note at bottom of page.

Page 9-35: Added "*1."

Page 9-36: Added new note *1 and updated previous note
numbers.

Page 9-43: Added "*1" and updated previous note numbers.
Page 9-44: Added new note *1 and updated previous note
numbers.

Revision for the addition of slaves that can be connected and an

08 July 2017 upgrade to unit version 1.6.
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Related Manuals

Related Manuals

Manuals related to using a Position Control Unit are listed in the following table. Use these manuals
for reference.

Manual Cat. No. Model Application Description
CJ-series Position w487 CJ1W-NC281 Information on Describes the setting and application proce-
Control Unit Opera- CJ1W-NC481 CJ1W-NC281/ dures for the PCUs.
tion Manual (this CJ1W-NC881 NC481/NC881/
manual) CJ1W-NCF81 NCF81/NC482/
CJ1W-NC482 NC882/NCF82
CJ1W-NC882 PCUs
CJ1W-NCF82
CJ-series CJ2 CPU | W473 CJ2H-CPUGLI-EIP Software specifica- Describes the following for CJ2 CPU Units:
Unit Software User’s CJ2H-CPU6BO tions for CJ2 CPU « CPU Unit operation
Manual CcJ2mMm-cPUOO Units
* Internal memory
* Programming
+ Settings
 Functions built into the CPU Unit
Also refer to the Hardware User’s Manual
(W472)
CJ-series CJ2 CPU | W472 CJ2H-CPU6LI-EIP Hardware specifica- | Describes the following for CJ2 CPU Units:
Unit Hardware CJ2H-CPU6O tions for CJ2 CPU « Overview and features
User’s Manual CJ2mM-cPUOIO Units . ) .
+ Basic system configuration
+ Part nomenclature and functions
» Mounting and setting procedure
* Troubleshooting
Also refer to the Software User’s Manual
(W473).
SYSMAC CJ/INSJ W393 CJ1H-CPUOOH-R, Overview, design- Describes the following for PLCs with CJ1
Series Programma- CJ1G/H-CPUIOH, ing, installation, CPU Units:
ble Controllers Oper- CJ1G-CPUOOP, maintenance, and « Overview and features
ation Manual CJ1G-CPUOO, other basic informa- | | Svstem confiquration desian
CJIM-CPUOD tion on the CJ/NSJ- ystem configurati 9
series PLCs * Installation and wiring
* 1/0 memory allocation
* Troubleshooting
Also refer to the Programming Manual (W394).
SYSMAC CS/CJ/ W394 CS1G/H-CPUOO-EV1, | Information on the Describes the following for PLCs with CS/CJ-
NSJ Series Pro- CS1G/H-CPUOOH, functions of CS/CJ/ | series CPU Units:
grammable Control- CS1D-CPUOOH, NSJ-series PLCs - Programming
lers Programming CS1D-CPUOOS, . Using tasks
Manual CJ1H-CPUOOH-R, 9
+ Using file memory
cJ1G-cPud, . functi
CJ1G/H-CPUCICH, * Using other functions
CJ1G-CPUOIOP, Also refer to the Operation Manual (W393).
CJ1M-CPUOO,
NSJO-O0000(B)-
G5D, NSJOI-
0OOo0o(B)-M3D
CX-Programmer W446 CXONE-ALOOD-V4 Support Software for | Describes operating procedures for the CX-
Operation Manual Windows computers | Programmer.
CX-Programmer
operating procedure
Gb-series AC Servo- | 1573 R88M-KO Settings for G5- Describes the setting and adjustment proce-

motors/Servo Drives
with Built-in Ether-

CAT® Communica-
tions User's Manual

R88DOKNO-ECT-R

series Servo Drives

dures for G5-series Servo Drives.
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Structure of This Document

Structure of This Document

This manual consists of the following sections. Use this table as a guide to find and read the
required sections.

Outline

This section describes the features and operating procedures for the

Section 1 Product Position Control Units (PCUs) and also provides an overview of
Overview EtherCAT, information on unit versions, and other basic information on
the PCUs.
. EtherCAT This section provides an introduction to EtherCAT and describes its
Section 2 L L .
Communications | communications functions.
. Installation and This section describes the names and functions, installation method,
Section 3 - L . .
Wiring wiring method, and other hardware information.
Manual This section describes manual operation, such as jogging and inching,
Section 4 . when the PCU is used in combination with an OMRON G5-series
Operation :
Servo Drive.
This section describes how to determine the origin, such as the origin
Section 5 Defining the search procedure as well as origin returns, present position presets
Origin and absolute encoder settings when the PCU is used in combination
with an OMRON G5-series Servo Drive.
This section describes the overall data configuration, EtherCAT data
Section 6  Setting Data settings, common parameters, axis parameters, and other data
that is used for the PCU.
Section 7 Direct Operation ThIS sgctlon c_iescrlbes the procedure to perform direct operation,
including setting the operation data and operation methods.
. Memory This section describes the procedure to perform memory operation,
Section 8 h . :
Operation setting of memory data, and operating methods, etc.
Section 9 Transferring and | This section describes the data transfer method from the CPU Unit of
Saving Data the PLC and the data transfer method with the CX-Programmer.
. Operating This section describes the auxiliary operation functions, such as
Section 10 . SO . ;
Functions teaching, interrupt feeding, and overrides.
. Programming This section contains program examples to perform linear interpolation
Section 11 . . . -
Examples control, circular interpolation control, origin searches, etc.
This section describes the items to check when problems occur, error
Section 12 Troubleshooting | diagnosis and countermeasures for alarm indications, and error
diagnosis and countermeasures for operating conditions.
Section 13 Mamter)anceand This section describes periodic maintenance and inspection.
Inspection
. The appendix contains performance tables and describes how these
Appendix

PCUs are different from previous models.
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Structure of This Document
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Product Overview

This section describes the features and operating procedures for the Position
Control Units (PCUs) and also provides an overview of EtherCAT, information on

unit versions, and other basic information on the PCUs.
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Product Overview

1-1 Features

1-1 Features

Position Control Units

CJ1W-NC482/-NC882/-NCF82

CJ1W-NC281/-NC481/-NC881/-NCF81

EthercaFrs

The SYSMAC CJ1W-NC281/481/881/F81/482/882/F82 Position Control Units were designed
for use in SYSMAC CJ-series PLCs. They support EtherCAT communications.

The PCUs use 100-Mbps EtherCAT communications to enable high-speed, high-precision po-
sition control. They also provide a wide range of positioning functions.

@ Reference

The PCU uses the master functionality of EtherCAT communications to control EtherCAT-

compatible Servo Drives.

Therefore, the different terms are used in this manual when describing EtherCAT communica-
tions master functionality and when describing position control functionality for Servo Drives,

as shown in the following table.

EtherCAT communications
master functionality

Servo Drive position control
functionality

Slave Servo Drive
Node Axis
Node address Axis number
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1-1 Features

Features

The PCUs provide the following features:

I High-speed Starting with a Network Response Time of 0.4 ms Maximum

With 100-Mbps EtherCAT communications, positioning can be started in as little as 0.4 ms!

The wiring required for motion networks is reduced and digital processing of information is in-
creased, while high-speed starting reduces takt time.

I Support for Servomotors with Absolute Encoders

The PCUs can be used together with OMRON G5-series Servomotors with Absolute Encod-
ers. Using a Servomotor with an Absolute Encoder eliminates the need to search for the origin
at startup, which reduces the preparation time required to start operation.

I Monitor the Deviation between Axes during Linear Interpolation

The PCU can monitor the feedback positions for between 2 and 4 axes during linear interpo-
lation. This enables detecting errors when the deviation between axes exceeds a set value.

I A Wide Range of Positioning Operations

Linear and circular interpolation are now possible. You can also switch back and forth between
position control (CSP) and speed control (CSP). A selection of acceleration/deceleration meth-
ods for continuous pattern positioning also makes it possible to satisfy diverse application
needs.

I Memory Operation

The same memory operation function as the one supported by the PCUs with Pulse Outputs
(CJ1W-NC[I[14) has been implemented.

Assessing conditions and controlling repetitions can be performed in the PCU to reduce the
amount of ladder programming and shorten takt time.

Memory operation can be used to achieve various types of position control without affecting
the cycle time of the CPU Unit.

I Same Control Interface as PCUs with Pulse Outputs

The bits and flags used in the interface that controls the Servo Drives for manual operation or
direct operation are the same as those for PCUs with Pulse Outputs (CJ1W-NCLI[4).
Therefore, even if you use both PCUs with EtherCAT Communications and PCUs with Pulse
Outputs for different types of Servo Drives, you can use the same user programming for the
interface.

*1. Applies when starting one axis with a special PCU instruction and a CJ2M or CJ2H CPU Unit with unit version 1.3
or later.
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Product Overview

1-1 Features

I Positioning Functions That Are Even Easier to Use

You can set and monitor parameters in command units that are the same as the mechanical
unit system to simplify PCU application.

Parameters can also be set in a rotation coordinate system to enable easier setting of index
and feeder operations.

I High-speed EtherCAT Communications

EtherCAT is an open ultra-high-speed industrial network system that conforms to the IEEE
802.3 Ethernet standard. Each node transfers the Ethernet frames at high speed to achieve
shorter communications cycle times. Clock data is also shared to achieve high-precision syn-
chronized control with low communications jitter.

I Support for EtherCAT Slaves

In addition to servo control, inverters, vision sensors, and other 1/0 devices that support Eth-
erCAT can be connected.

Using the CJ1W-NC482/882/F82 PCUs, up to 80 nodes including Servo Drives can be con-
nected (when using CJ1W-NCF82).

@ Reference

There are restrictions in the EtherCAT slaves that can be connected to the PCU.

If a slave that is not supported is connected, it will not be possible to set the network configu-
ration of the PCU or to establish EtherCAT communications.

Ask your OMRON representative for information on the slaves that are supported by the PCU.

I Support for the Synchronous Data Link Function

The Synchronous Data Link function is available when the CJ1W-NC[182 PCU (unit version
1.3 or later) is used in conjunction with a CJ2 series CJ2H-CPULCI] CPU Unit (unit version 1.4
or later).

In addition, when used in conjunction with a G5-series R88D-KNLILI-ECT Servo Drive (version
2.0 or later), the PCU can provide speed control (CSV)/torque control (CST) based on control
commands updated in the Synchronous Data Link Area.

The PCU also supports the Electric Shaft function (CSP) that performs synchronized axis con-
trol based on the multiplication factor configured for any axis in the same unit.

I Support for the Encoder Axis Type

CJ1W-NC[I82 (unit version 1.5 or later) and later models support the encoder axis type.

With an encoder input terminal GX-EC02[]1, you can use an encoder as a master axis or aux-
iliary axis of the Electric Shaft function or electronic cam operation.
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1-2 System Configuration

The PCU receives control signals from other devices (including control panels) and commands
from the ladder programming in the CPU Unit to control positioning through Servo Drives.

The control signals include forward limit inputs, reverse limit inputs, origin inputs, origin prox-
imity inputs, emergency stop inputs, and interrupt inputs.

System Configuration Example for the CJ1W-NC882

Used to set « Editing parameters and data
and monitor | * Monitoring status

data. « Data tracing
* Managing files etc.
Compute Power CJ-series PCU
CX-Programmer Supply Unit  CPU Unit /(CJ1W-NC882)
Y BEEE
o8
USB connection
EtherCAT i
G5-series ] ]
Servo Drives | B
XW2B-20G4 ° I-]|-] I-]ﬁ
External Inputs |_| |_|
&5 Forward limit input G5-series Servomotors

é Reverse limit input
& Origin input

& Origin proximity input
él Emergency stop input
él Interrupt input

24-V power supply

for interface
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1-3 Basic Functions

II 1-3 Basic Functions

Product Overview

The PCU can be connected to OMRON G5-series Servo Drives with Built-in EtherCAT Com-
munications to achieve various position control functions.

A remote 1/0 master function is also provided for EtherCAT-compatible devices supported by
the PCU.

Positioning Functions

The PCU supports the following positioning functions when it is connected to OMRON G5-se-
ries Servo Drives with Built-in EtherCAT Communications.

. Direct Memory
AT operation | operation CAEILE
Position control | Absolute move- e O
ments
Relative movements O O
Interrupt feeding for
absolute move- @) @)
ments
Interrupt feeding for
relative movements O O
Synchronous feed- e) % When the Synchronous Data Link
ing position function is used.”
Electronic cam op-
X
eration O
Speed control Speed control O O CSP mode
Interrupt feeding for 'e) o) CSP mode
speed control
Synchronous feed- 'e) % CSV mode. When the Synchronous
ing velocity Data Link function is used."”
Control changes | Changing target po- Enabled by multi-starting an axis
sition during opera- @) X for direct operation.
tion
Changing target Enabled by changing the command
speed during opera- @) X speed.
tion
Changing accelera- Enabled by changing the accelera-
tion/deceleration @) X tion/deceleration time.
during operation
Changing present O % Enabled by using the present posi-

position

tion preset function.

1-5
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Function D|rec_:t Memo_ry Remarks
operation | operation

Coordinated Linear interpolation X ®) Linear interpolation is possible for
multi-axis control up to four axes.

Circular interpola- X 'e) Circular interpolation is possible for

tion two axes.

Helical interpola-

p X

tion 2 O

Monitoring devia- X ®) Supported only during linear inter-

tion between axes polation.
Sequence con- Positioning with
trol continuous end pat- X @)

terns

Starting positioning X ®)

with external inputs

*1. The Synchronous Data Link function is not available with CJ1W-NC[81. In CJ1W-NC[I82 (unit
version 1.5 or later), you can perform the synchronous feeding position function even when the
Synchronous Data Link function is not used.

*2. Not available with CJ1W-NC[J81.

I Function Classifications by Application

Direct operation is suitable for some applications, while memory operation is suitable for other
applications.

Applications for Which Direct Operation Is Suitable
+ Executing PTP positioning from a ladder program

+ Changing the target position, target speed, or other command value whenever necessary during
operation

Applications for Which Memory Operation Is Suitable
+ Controlling positioning after entering or teaching target positions in advance

+ Performing continuous speed changes, interpolation of multiple axes, or other operations based
on specified operation patterns

Position Control

The PCU can execute both absolute movements, where positioning is performed to absolute
positions from the origin, and relative movements, where positioning is performed to positions
relative to the present position.

Two positioning methods are also supported: direct operation and memory operation.

Operation patterns include interrupt feeding, where a specified amount of movement is per-
formed in response to an interrupt input before stopping.
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1-3 Basic Functions

1-7

I Direct Operation

With direct operation, position and speed data are set from the ladder programming in the CPU

Unit to perform positioning.

The target speed and position can be changed during positioning operations.
Linear and circular interpolation, however, are not possible when using direct operation.

Y

Pulse output

New target position

Original target position
_v®

Target position changed and
operation restarted

X
A

I Memory Operation

Time Start
— F——() —» Start Speed changed
——CO
—-0O
—0O

With memory operation, positioning is performed by specifying data in the PCU from the CPU
Unit. You can select the desired positioning patterns, which include independent positioning,

automatic positioning, and continuous positioning.

With memory operation, you can perform linear interpolation for up to four axes, circular inter-
polation for two axes and helical interpolation for three axes.

Pulse output

Executed in the order of sequence numbers.

Independent Automatic
positioning positioning  Continuous positioning
| Sequence O\ Sequence 1 Sequence 2 Sequence 3
' Time
A t 4 f f
Start Stop Start  Stops for the Next sequence started

specified dwell time. without stopping.
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I Interrupt Feeding

Interrupt feeding can be used to stop after moving a specified amount when an interrupt input
is received during positioning or constant-speed operation.

Interrupt feeding can be performed during either direct operation or memory operation.

Interrupt input

Pulse output

Movement for specified amount (Movement can be specified
in either direction.)

Time

Speed Control

With speed control, a reference is continuously output at a constant speed after starting. A de-
celeration stop command is used to stop.

There are two types of speed control:

+ Speed control that is performed in the CSP mode and available for both direct and memory
operations

+ Speed control that uses the CSV mode of the Synchronous Data Link function available when the
CJ1W-NC[82 PCU (unit version 1.3 or later) is used in conjunction with a CJ2 series CJ2H-
CPUOO CPU unit (unit version 1.4 or later).

Deceleration stop
Reference output

Time

Start

CJ-series Position Control Unit Operation Manual (CJ1W-NC281/NC481/NC881/NCF81/NC482/NC882/NCF82) 1-8

MBIAIBAQ }ONpoud



Product Overview

1-3 Basic Functions

Other Functions

I Origin Searches

The origin of the specified axis can be defined.

I Jogging
Jogging can be used to start and stop the specified axis at a specified speed.
It can be performed during manual operation.

I Teaching

Teaching can be used to record the present position into specified position data after moving
to the desired position, e.g., by using jogging.

Origin Present position

Reverse AV Forward

Specified sequence

I Overrides

Overrides can be used to change the target speed during operation.
They can also be used to change the speed while jogging.

Pulse output Override set value: 150%
Ax1.5

A

Time

Override ON i
Enable Bit OFF
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I Presetting the Present Position

You can change the present position to any specified value.

I Backlash Compensation

Backlash compensation can be set to correct for play in the mechanical system.
The PCU uses the backlash compensation function of the OMRON G5-series Servo Drive.

Remote I/0 master function

The PCU can be connected to EtherCAT-compatible devices other than OMRON G5-series
Servo Drives.

I/O memory in the PLC is allocated to the I/O data of the connected device and I/O is controlled
from the PLC via EtherCAT communications.

CJ-series Position Control Unit
CPL‘J Unit
Example: | T
I/O memory L .‘
Inverter @
outputs o
EtherCAT
Inverter
inputs

FT—

Inverter Other slaves

For details on the remote I/O master function, refer to 2-2 EtherCAT Functions on page 2-4.

@ Reference

Even the CJ1W-NC[I81 can be connected to slaves other than Servo Drives. In this case, the
Direct Operation Command Memory Area (12 output words/axis), Axis Status Memory Area
(13 input words/axis), and Expanded Monitor Memory Area (16 words/axis) in the Axis Oper-
ation Memory Areas are used as output and input memory areas.
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1-4 Basic Operating Procedures

1-4 Basic Operating Procedures

This section provides the basic operating procedures for the PCU.

Basic Flow of Operation

START

Installation | Install the PCU. 3-2 Installing the PCU
Set the unit number 3-1 Part Names and Area Allocations
of the PCU.

\A

| Set the node numbers. |

A

Wiring | Connect the external input devices. | 3-3 External I/O Circuits
N 3-4 Wiring
*1) 3-5 Connection Example for Servo Drives

| Connect the Servomotors to the Servo Drives.

A

| Connect the PCU. |

\A

Power ON | Turn ON power supply to the PLC. |

| Turn ON the power to the slaves. |

Connect the computer to the CPU Unit, start the
CX-Programmer, and go online with the CPU Unit.

\!

| Create the /O tables for the PLC. (*2)
EtherCAT | Start the PCU Setting Window. |
setup \l/
| Automatically set up the network. (*3)
Setting PCU | Set the common parameters in the PCU. | 6-3 Common Parameters

parameters

(*4) 6-4 Axis Parameters

| Set the axis parameters in the PCU.

| Transfer the parameters to the PCU and save them.|

Connect the No

Servomotors?

Manual

operation Perform jogging. 4-2 Jogging

Continues to on next page. Continues to @ on next page.
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A) B

Programming and ]/

| Define the origin of the Servomotor axis that is being controlled. Section 5 Defining the
Origin

Perform direct operation. Section 7 Direct Operation
Set the target position and speed from the
CPU Unit to operate the Servomotor.

.
—

Perform memory operation. |

Set the memory operation parameters for the 6-5 Memory Operation
PCU. Parameters

\V |

; -7 M ti
| Set the memory operation data for the PCU. | gata emory Operation
|

trial operation

- — 6-8 Memory Operation
Set th t dition data for the PCU.
| et the memory operation condition data for the | | Condition Data

| Save the data that was written in the PCU. | 9-7 Saving Data

|
B

Yes

Debugging Error?
— Section 12
No | Check the indicators on the front of the PCU. | Troubleshooting

| Read the error code from the PCU. |

| Remove the cause of the error and clear the error.|
Operation | Start PLC operation to operate the PCU. | Section 11 Programming Examples
Maintenance | Perform periodic maintenance. | Section 13 Maintenance and Inspection

END

*1. Only if connected to an OMRON G5-series Servomotor.
(Refer to the Gb5-series AC Servomotors/Servo Drives with Built-in EtherCAT Communications User's
Manual (Cat. No. 1573) for information on wiring.)

*2. For details, refer to the manuals for the CPU Unit.

*3. The network can also be configured offline.

*4. Only if connected to an OMRON G5-series Servomotor.
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1-4 Basic Operating Procedures

Going Online from the CX-Programmer

1-13

Use the following procedure to connect the CX-Programmer online with the PLC.
CX-One Version 4.0 or later is needed to configure the PCU.

. Start the CX-Programmer and highlight Auto Online on the PLC Menu of the CX-

Programmer.

= aeprogrammer =11

Fie View | PLC Tools Help
o Online r EJ"“ nline

D = fznlew|aza=|tn[ElRerRERBRE L0

JxoQ St s | — O 6 5 e L e ([ A A % % e [

ErEams e EEess | vxs|SsmEla s m w2y |[|omaea =2

2. Select Direct Online.

The Direct Online Dialog Box appears.

Direct Online b |

Goes online automatically.
Select connection type and press [Connect] buttan.

— Connection Tppe

~ Serial connechion
[alzo when using USE-Serial conversion cable)

Sernial pork of BE

|covt =1

¥ | Eornects at baud rate 105200 bps

Connection will automatically be made to the PLC connected directly to
the PC via USE cable.

Pleaze zelect '"'Sernal connection'' when using USE-Senal conversion
cable.

Connect I Cancel I
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1-4 Basic Operating Procedures

3. Select the connection method and click the Connect Button.

To have the program uploaded to the computer after automatically connecting online, click the
Yes Button. Otherwise, click the No Button.

]

['a you wizh ba transter program from the PLC after onlined autamatically’s

[v Transfer 10 table and 5 pecial Unit 5 etup

Ves Mo

The CX-Programmer will be automatically connected to the PLC.

Setting I/O Tables

This section describes how to set the I/O tables for the PLC.

1. Double-click 10 Table and Unit Setup in the project tree of the CX-Programmer.

9 yntitled - COK-Programmer - [[Running] - NewPLC1.NewPrograml.Sectionl [Diagram]] - |EI|1|
File Edit View Insert PLC Program Simulation Tools Window Help 18] =
DRz reEem2caz2ew|cnaE 2l EaR s &k

E

a X QQ =k EEr R
ERFRDE (serEEess v [EEsElasr mupren||ama

=z fo [Program Name : NewProgram1] -
E% NewProject -

=i NewPLC1[CI2H] Run Mode [Section Name : Section1]
----- "E: Data Types

Setup

..... Memary card S

- [§y Error log

PLC Clock

@ Memory

=% Programs

E@ MewProgram1 {(00) Running
3 Symbals

@ Sectionl

of
[« | 2

Project / x4 Name: | Address or Value: Comment:

For Help, press F1 [ [NewPLC1 - Run Mode [ 039ms | frungo( 2
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1-4 Basic Operating Procedures

1-15

2. The 10 Table Window will appear. Set and check the 1/O tables.

T | PLC ID Table - NewPLC1 =10 x|

File Edit “iew Options Help

& Slian| &=l 32 BlElss] ] Bl

- CI2H-CPUB5-EIP
l_i Built-in Port/Inner Board
=-&4 [0000] Main Rack
----- ;'I 00 [1550] CJ1W-NC881{Position Control Uniks{Support For Ether CAT ) (URik @ 23
----- w01 [0000] Ernpty Slot
----- w02 [0000] Ernpty Slot
----- w03 [0000] Emnpty Slot
----- w04 [0000] Ernpty Shot
----- w05 [0000] Ernpty Shot
----- w06 [0000] Ernpty Shot
----- w07 [0000] Ernpty Slot
----- w03 [0000] Ernpty Slot
----- # 09 [0000] Ernpty Slot
|- da, [D000] Rack 01
|- qa, [0000] Rack 02
|- d, [0000] Rack 03

I£1...[51

()

|C12H-CPUBS-EIP  |Program 4

Double-click the PCU model number on the Rack displayed in the IO Table Window
to open the PCU Setting Window (shown on the next page).
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1-4 Basic Operating Procedures

The automatic network setup function automatically sets the parameters for EtherCAT com-
munications in the PCU.

E Reference

To open the PCU Setting Window, double-click the PCU model number on the Rack displayed
in the 1O Table Window.

1. Select Network Auto Setup from the Network Menu in the PCU Setting Window.
The following dialog box will appear. If it is OK to continue, click the OK Button.

@ Memaory Cperation Para
[—]& Memory Operation -
iEE Condition Data <
"7 Sequence Data
5 Taski
Y Task2

CJ-series Position Control Unit Operation Manual (CJ1W-NC281/NC481/NC881/NCF81/NC482/NC882/NCF82) 1-16

owrvoia [

MB3IAIDA



Product Overview

1-4 Basic Operating Procedures

2. The network configuration will be set up automatically.

If everything is correct, click the OK Button.

Metwork Auto Setup Result

Created the network zetting as the detected network configuration

Detected Metwark Configuration Auta Metwark Setup Result

Slave Gonr| Hode Addr | Model Slave Gonr| Mode Addr | Model

0 R230-KND4L-ECT
0 R220-KMNISF-ECT
3 0 R280-KN10F-ECT
0| REE0-KN15H-ECT

Do you want ta transfer the created network setting?

™ Transfer the MC Unit data also.

1 R220-KND4L-ECT
2 RE80-KNISF-ECT
3 3 RE8D-KN10F-ECT
4 RAAD-KN15H-ECT

Canicel

Setting Parameters

Use the following procedure to set the common parameters and the axis parameters.

This procedure is an example for the common parameters.

1. Select Common Parameter in the project tree in the PCU Setting Window.
The Common Parameter Editing Window will appear. Set the parameters.

Unit Mol

MG Unit  Metwork Tool Help

BEX (2 2 kiR Ewh| 2N

E--ﬁ Unit Mo.01 New UnitiGJ1W-NG

e — Parameter Tvpe
=-¥ZE Parameter i

Commaon Parameter IStartup
fxiz Parameter

Memory Operation Paral

EI% Memary Operation Parameter Name Unit | Set Value
Condition Data Direct Operation Command Memory Area Selection ClO Area -
E-* Sequence Data First Word of Direct Operation Command Memory Area 0
Y Task Memory Cperation Command Memory Area Selection CIO Area
5 Tazk2 First Word of Memary Operation Command Memory Area 100
) Tazk3 Auis Status Memory Area Selection CIO Area
) Taskd First Word of Ads Status Memory Area 200
..... 2B Network Setting(Blank:a) Memory Cperation Status Memory Area Selection CIO Area
First Word of Memory Operation Status Memory Area 300
Expanded Monitor Memory Area Selection CIOD Area
First Word of Expanded Monitor Memory Area 500
Flash Memory Automatic Save Setting Mot Use Auto Save
—Help
Select the allocation area of the direct operation ;l <Range> ;l
command output memary areaOccupying words: #0000: Mo setting
maximum axis Mo, x 12 words #OBO: CID area
#00B1: WR area
#I0B2: HR area
#0082: DM area
#0050 to GC: EM area#0050 + EM bank Mol
<Default> #0000: Mo setting
<Parameter Type> #0100
<Start Address> +3 words
J N
Help iz dizplaved by prezzing F1 key. G .J2H-GP UG4-EIP |0ff—|ine | 7
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2. When you have set all the required parameters, transfer the setup data to the PCU. n
Select Transfer [PC to NC] from the NC Unit Menu.

The following dialog box will appear. Select the data to transfer and click the OK Button.

Transfer Selection [PC to NC] x|
@ Al Data

" Specified Data

[~ Farameter, Changed D ata

™| Memon0peration

0 19npoud

(% Batch ) Irdividu

Task 1
Task 2
Task 3
Task 4

MIIAIDA

™| Conditiar Data

™| Camn [ata
™ Metiwork Setting Diata

¥ Save to the flash memary after downloading.

118 I Cancel
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Item

CJ1W-NC281/NC481/NC881/NCF81/NC482/NC882/NCF82

Enclosure

Mounted in a panel

Grounding method

Ground to less than 100 Q

Dimensions

90 x 65 x 31 mm (H x D x W)

Weight

110 g max.

Internal current con-
sumption

460 mA max. at 5 VDC

Ambient operating
temperature

0to 55°C

Ambient operating
humidity

10% to 90% (RH)

Atmosphere No corrosive gases
Ambient storage 20 to 70°C
temperature

Altitude 2,000m max.

Pollution degree

2 or less: Conforms to JIS B3502 and IEC61131-2.

Noise resistance

2 kV on power supply line (Conforms to IEC 61000-4-4.)

Overvoltage Category II: Conforms to JIS B3502 and IEC61131-2.
category

EMC immunity Zone B

level

Vibration resistance

Conforms to JIS C60068-2- 6.

5t0 8.4 Hz, 3.5-mm amplitude, 8.4 to 150 Hz, acceleration: 9.8 m/s2in X, Y, and
Z directions for 100 minutes (Time coefficient: 10 minutes x coefficient factor 10

= total time 100 min.)

Shock resistance

Conforms to JIS C60068-2-27.
147 m/sz, 3 times each in X, Y, and Z directions

Applicable stan-
dards

Conforms to cULus and EC Directives.

All other specifications conform to the general specifications of the SYSMAC CJ Series.
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Characteristics

Item

Models

CJ1W-NC281 | CJ1W-NC481 | CJTW-NC881 | CJIW-NCF81

Applicable PLCs

SYSMAC CJ Series

Settable unit numbers

0 to F (unit number as a CPU Bus Unit)

Maximum number of Units

10 Units per Rack, 16 Units per PLC (Can be used on Expansion
Racks.)

Allocated I/O | PCU Control Memory Areas

25 words in CPU Bus Unit Area

words Axis Operation Memory Areas

43 words for each node (2 + 12 output words and 13 + 16 input
words) in specified words in the CIO, Work, DM, or EM Area

Memory Operation Memory
Areas

7 words for each task (3 output words and 4 input words) in spec-
ified words in the ClIO, Work, DM, or EM Area

Controllable Servo Drives !

OMRON Gb5-series Servo Drives with Built-in EtherCAT Commu-
nications

Control method

Control commands using EtherCAT communications

Number of controlled axes

2 axes 4 axes 8 axes 16 axes

Maximum command output speed

104 Mpps*4

Control units | Setting unit

Pulses, millimeters, inches, or degrees

Unit multiplier °

x1, x10, x100, x1,000, or x10,000

Electronic gear ratio °

Unit version 1.1 or earlier: 1/1 to 1,048,576/1,048,576
Unit version 1.3 or later: 1/1 to 4,294,967,295/4,294,967,295

Positioning functions

Memory operation or direct operation

Single axis | Position control | 2 axes 4 axes 8 axes 16 axes
control Speed control 2 axes 4 axes 8 axes 16 axes
Interpolat- | Linear interpola-

. 2 axes max. 4 axes max. 4 axes max. 4 axes max.
ed control | tion

Circular interpo-

. P 2 axes 2 axes 2 axes 2 axes

lation

Memory Maximum num- 5 5
. 2 4 4 4

operation ber of tasks

Sequence func-
tions

JUMP, FOR-NEXT (50 layers/task), PSET, and PRSET

Dwell timers

500/task, 0 to 10.00 s (Set in increments of 0.01 s.)

Position com- | Data

—2,147,483,648 to 2,147,483,647 command units™’

mand values >
Number of position command

values

500/task

Speed com- | Data'®
mand values

Position control: 1 to 2,147,483,647 command units/s
Speed control: —2,147,483,648 to 2,147,483,647 command units/s

Number of speed command
values

500/task

Acceleration | Data

0 to 250,000 ms

times Number of acceleration times | 500/task
Deceleration | Data 0 to 250,000 ms
times Number of deceleration times | 500/task
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Item

Models

CJ1W-NC482 CJ1W-NC882

Applicable PLCs

SYSMAC CJ Series

Settable unit numbers

0 to F (unit number as a CPU Bus Unit)

Maximum number of Units

10 Units per Rack, 16 Units per PLC (Can be used on Expansion Racks.)

Allocated I/0
words

Product Overview

PCU Control Memory Areas

25 words in CPU Bus Unit Area

Axis Operation Memory Areas

43 words for each node (2 + 12 output words and 13 + 16 input words)

in specified words in the CIO, Work, DM, or EM Area

Memory Operation Memory
Areas

7 words for each task (3 output words and 4 input words) in specified

words in the CIO, Work, DM, or EM Area

I/O Memory Areas

1,300 words maximum (Outputs: 640 words, inputs: 640 words, com-
munications status: 20 words) in specified words in the CIO, Work,

DM, or EM Area

Controllable Servo Drives

1

OMRON G5-series Servo Drives with Built-in EtherCAT Communications

Controllable encoder input terminal 2 3

OMRON encoder input terminal GX-EC02[J1

Control method

Control commands using EtherCAT communications

Number of controlled axes

4 axes 8 axes 16 axes

Maximum command output speed

104 Mpps 4

Control units

Setting unit

Pulses, millimeters, inches, or degrees

Unit multiplier ®

x1, x10, x100, x1,000, or x10,000

Electronic gear ratio >

Unit version 1.1 or earlier: 1/1 to 1,048,576/1,048,576
Unit version 1.3 or later: 1/1 to 4,294,967,295/4,294,967,295

Positioning functions

Memory operation or direct operation

Single axis | Position control | 4 axes 8 axes 16 axes
control Speed control 4 axes 8 axes 16 axes
Interpolat- | Linear interpolation | 4 axes max. 4 axes max. 4 axes max.
ed control . . -
Circular interpolation | 2 axes 2 axes 2 axes
Hgllcgl3|nterpo- 3 axes 3 axes 3 axes
lation
Memory Maximum num- 6 6
. 4 tasks 4 tasks 4 tasks
operation ber of tasks
Sequence functions | JUMP, FOR-NEXT (50 layers/task), PSET, and PRSET
Dwell timers 500/task, 0 to 10.00 s (Set in increments of 0.01 s.)
Position com- | Data —2,147,483,648 to 2,147,483,647 command units”’
mand values Number of position command | 500/task
values
Speed com- Data’® Position control: 1 to 2,147,483,647 command units/s
mand values

Speed control: —2,147,483,648 to 2,147,483,647 command units/s

Number of speed command
values

500/task

Acceleration | Data 0 to 250,000 ms
times Number of acceleration times | 500/task
Deceleration | Data 0 to 250,000 ms
times Number of deceleration times | 500/task

Cam data capacity

32 tables/total capacity 192 KB

*1. A controllable Servo Drive is Servo Drive for which you can use the position control functions of the PCU.
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*2.
*3.
*4.
*5.
*6.
*7.
*8.

A controllable encoder input terminal is a slave for which you can use the encoder axis function of the PCU.
Available with unit version 1.5 or later.
This is the maximum speed command when converted to pulses

Command units can be set for each axis according to the electronic gear ratio and unit multiplier.
Up to four axes can be controlled by each task.

Setting is possible between 2,147,483,648 and 2,147,483,647 pulses.

The command can be set to up to 104,857,600 pps when converted to pulses.

. Models
em
CJ1W-NC281 | CJ1W-NC481 | CJ1IW-NC881 | CJ1W-NCF81
Auxiliary Overrides 0.01% to 500.00% (Can be set for each axis.)
functions

Software limits

—2,147,483,647 to 2,147,483,646 command units (Can be set for
each axis.)

Backlash compensation

Backlash compensation is performed using the compensation func-
tion in the Servo Drive.
The setting range depends on the specifications of the Servo Drive.

Torque limits

Unit version 1.1 or earlier: Supports only the ability to enable or dis-
able the torque limits by turning ON or OFF the command bits.

Unit version 1.3 or later: Supports the ability to change the torque
limit data from the Memory Area in addition to the ability to enable or

disable the torque limits by turning ON or OFF the command bits.

Synchronous Data Link function None
Control per- | Control cycle 0.5ms 0.5 ms when 0.5 ms when 0.5 ms when
formance using 1to 2 using 1to 2 using 1to 2
axes axes axes
1 ms when us- | 1 ms when us- | 1 ms when us-
ing 3to 4 axes |ing 3to4 axes |ing 3 to 4 axes
2 ms when us- | 2 ms when us-
ing 5to 8 axes |ing 5to 16
axes
Communications cycle 250 ps min. 250 ps min. 250 ps min.
when using 1 when using 1
to 4 axes to 4 axes
500 ps min. 500 ps min.
when using 5 | when using 5
to 8 axes to 10 axes
1.0 ms min
when using 11
to 16 axes
Starting Direct opera- | 0.15t0 0.4 ms 0.15t0 04 ms | 0.15t0 0.4 ms
time™" tion "2 when using 1 when using 1
(high-speed to 4 axes to 4 axes
PTP) 0.15t0 0.8 ms |0.15t0 0.8 ms
when using 5 | when using 5
to 8 axes to 10 axes
0.15t0 1.2 ms
when using 11
to 16 axes
Dirqct opera-
tion"3 0.75t01.25ms | 1.25t02.25ms | 2.5t0 4.5 ms 3.0to 5.0 ms
(bits)
Memor*y op-
eration 3
. . 1.75t02.25ms | 3.25t04.25ms | 6.5t0 8.5 ms 7.0t0 9.0 ms
(linear inter-
polation)

CJ-series Position Control Unit Operation Manual (CJ1W-NC281/NC481/NC881/NCF81/NC482/NC882/NCF82)
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Item

Models

CJ1W-NC281 | CJ1W-NC481 | CJ1IW-NC881 | CJ1W-NCF81

Control I/O Communications port EtherCAT port x 1

Output signals There are no external output signals for external outputs.

The following command bits are provided for each axis for Servo
Drive control: Deviation Counter Reset Bit, Alarm Reset Bit, Servo
Lock Bit, Servo Unlock Bit, and Torque Limit Bits.

Input signals There are no external input signals for external inputs.

The following status flags are provided for each axis for Servo Drive
control: Origin Input Flag, Servo Drive Alarm Input Flag, and Posi-
tioning Completed Input Flag.

External interface signals*4 6 signals (external origin signal, origin proximity signal, forward limit
signal, reverse limit signal, emergency stop signal, and interrupt in-
put signal) for each axis

Models
Item
CJ1W-NC482 CJ1W-NC882 CJ1W-NCF82
Auxiliary Overrides 0.01% to 500.00% (Can be set for each axis.)
functions

Software limits

—2,147,483,647 to 2,147,483,646 command units (Can be set for
each axis.)

Backlash compensation

Backlash compensation is performed using the compensation func-
tion in the Servo Drive.
The setting range depends on the specifications of the Servo Drive.

Torque limits

Unit version 1.1 or earlier: Supports only the ability to enable or dis-
able the torque limits by turning ON or OFF the command bits.

Unit version 1.3 or later: Supports the ability to change the torque
limit data from the Memory Area/Synchronous Data Link Area in ad-
dition to the ability to enable or disable the torque limits by turning
ON or OFF the command bits.

Synchronous Data Link function

Unit version 1.1 or earlier: None.

Unit version 1.3 or later: Provides command support for velocity
command data, torque command data, torque feedforward data,
torque limit data, and velocity limitation value when used in conjunc-
tion with a CJ2H-CPU (unit version 1.4 or later).

Unit version 1.5 or later: Provides command support for electronic
cam operation.
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o Models
em
CJ1W-NC482 CJ1W-NC882 CJ1W-NCF82
Control per- | Control cycle 0.5ms whenusing1to | 0.5 mswhenusing1 | 0.5mswhenusing 1
formance 2 axes to 2 axes to 2 axes
1 mswhenusing3to4 | 1 ms when using 3 | 1 ms when using 3
axes to 4 axes to 4 axes
2 ms when using 5 | 2 ms when using 5
to 8 axes to 16 axes
Communications cycle 250 ps min. 250 ps min. when | 250 ps min. when
using 1 to 4 axes using 1 to 4 axes
500 pis min. when 500 pis min. when
using 5 to 8 axes using 5 to 10 axes
1.0 ms min. when
using 11 to 16 axes
Starting Direct opera- | 0.15t0 0.4 ms 0.15t0 0.4 mswhen | 0.15t0 0.4 ms when
time™" tion 2 using 1 to 4 axes using 1 to 4 axes
(high-speed 0.15t0 0.8 mswhen | 0.15t0 0.8 ms when
PTP) using 5 to 8 axes using 5 to 10 axes
0.15t0 1.2 ms when
using 11 to 16 axes
Direct opera-
tion3 1.25102.25 ms 25t04.5ms 3.0to 5.0 ms
(bits)
Memgry oper-
ation
. . 3.25t04.25 ms 6.5t08.5ms 7.0t0 9.0 ms
(linear inter-
polation)
Control I/O Communications port EtherCAT port x 1
Output signals There are no external output signals for external outputs.
The following command bits are provided for each axis for Servo
Drive control: Deviation Counter Reset Bit, Alarm Reset Bit, Servo
Lock Bit, Servo Unlock Bit, and Torque Limit Bits.
Input signals There are no external input signals for external inputs.
The following status flags are provided for each axis for Servo Drive
control: Origin Input Flag, Servo Drive Alarm Input Flag, and Posi-
tioning Completed Input Flag.
External interface signals*4 6 signals (external origin signal, origin proximity signal, forward limit
signal, reverse limit signal, emergency stop signal, and interrupt in-
put signal) for each axis

*1. This is the time from executing a command at the PLC until the command is output on EtherCAT
communications. Execution for command bits is in the I/O refresh period.
The starting time depends on the control cycle, communications cycle, and operating conditions. For details, refer

to Command Response Time on page A-1.

*2. The starting time applies when starting one axis with a special PCU instruction and a CJ2M or CJ2H CPU Unit

with unit version 1.3 or later.

*3. These are the internal PCU processing times.

*4. Servo Drive inputs are used.

CJ-series Position Control Unit Operation Manual (CJ1W-NC281/NC481/NC881/NCF81/NC482/NC882/NCF82)
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EI Precautions for Correct Use

+ With the Synchronous Data Link function, the CJ1W-NCLI[14 synchronizes the start timing of
internal processing according to the synchronization signal transmitted from the CPU unit at
regular intervals. The CJ1W-NCLI[182, however, does not support this function and therefore
it does not synchronize the start timing of internal processing.

+ To use the Synchronous Data Link function, use a combination with the CJ2H CPU Unit with
unit version 1.4 or later.

+ Updating the torque limit data directly from the operation Memory Area/Synchronous Data Link
Area requires that the Maximum Torque axis parameter be correctly configured. Also, do not
set the maximum torque to too small a value since the torque cannot be higher than your
configured value. This should be carefully followed especially when you use vertical axes.

+ Updating the torque feedforward from the Synchronous Data Link requires that the Maximum
Torque axis parameter be correctly configured. If a torque feedforward value too large for the
Servo Drive to accept is specified with the Synchronous Data Link, the feedforward value will
be restricted automatically to the maximum torque value. The Servo Drive will not correctly
operate if your specified torque feedforward value is larger than its own maximum torque value.
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EtherCAT Communications Specifications

Item

Characteristics

CJ1W- CJ1W-
NC281 NC481

CJ1W-
NC881

CJ1W-
NCF81

CJ1W-
NC482

CJ1W-
NC882

CJ1W-
NCF82

Communications stan-
dard

IEC 61158 Type12

Physical layer

100Base-TX (IEEE802.3)

Connector

RJ45 connector x 1 (shielded)

Communications media

Category 5 or higher (Recommended: cable with double, aluminum tape and braided

shielding)

Communications dis-
tance

100 m max. between nodes

Topology

Daisy chain only’

EtherCAT master speci-
fications

Class B (minimum master-CoE compatible (no information service for SDO))

Maxim*um number of 2 slaves 4 slaves 8 slaves 16 slaves | 68 slaves | 72 slaves | 80 slaves
slaves 2

Node address setting 1t02 1to4 1t08 1to 16 1to4, X 1t0 8, . 1to 16, .
range 1710802 | 1710807 | 17t0 803

Communications cycle 4

250 ps/500 ps/1ms/2ms

Process data

Fixed PDO mappings specified for the slaves are used (set using Support Software).

Mail box (CoE)

Emergency messages, SDO requests, SDO responses, and SDO information (Used
for PCU communications control and slave device parameter transfers.)

LED indicators

ECAT RUN x 1
ECAT ERR x 1
L/A (Link/Activity) x 1

CiA402 drive profile™

+ Cyclic synchronous position mode

+ Cyclic synchronous velocity mode

¢+ Cyclic synchronous torque mode

+ Latch probe function
¢+ Torque limit function

*1. Ethernet hubs cannot be used.
*2. This is the number of slaves, including Servo Drives and remote 1/O slaves. The number of slaves that can be

connected is limited. For details, refer to Number of Remote I/0O Connections on page 2-17.
*3. Node addresses 17 to 80 are reserved for remote I/O slaves.

*4. The setting range depends on the number of slaves that are connected and the slave specifications. Refer to 6-

2 EtherCAT Communications Settings on page 6-12 for information on the number of connected slaves, the
control cycle, and the communications cycle.
*5. This drive profile is used when connected to an OMRON G5-series Servo Drive.
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Functional Specifications

The following functions are supported when the PCU is connected to an OMRON G5-series
Servo Drive with Built-in EtherCAT Communications.

Function Description
Control func- | Single axis | Absolute Positioning is performed by specifying the absolute or relative target
tions control movements position and target speed directly from the ladder program.
Relative
movements
Speed control | Feeding at a specified speed is performed by specifying the target
speed directly from the ladder program.
Speed control is implemented using speed feeding with position
control.
Interrupt Interrupt feeding can be used to move a specified amount when an
feeding interrupt input is received during an absolute movement, a relative
movement, or speed control.
Rotation axis | Rotation axes that are suitable for feeder and index table control
control can be controlled. Forward and reverse positioning and shortest
route operations are possible.
Changing tar- | The target position or target speed can be changed during an abso-
get positions | lute movement, a relative movement, or speed control.
and target
speeds
Multi-axis Linear inter- | The operation of more than one axis is started and stopped simul-
control polation taneously to move in a straight line to the target position from the
starting point of each axis. Linear interpolation supports up to four
axes.
Circular inter- | The operation of any two axes is controlled to move in a circular arc.
polation Any of three methods can be used to specify a circular arc: specify-
ing the target position and center point, specifying the target posi-
tion, radius, and direction and specifying the target position and
passing point.
Helical inter- | Helical interpolation is performed by giving one more axis to circular
polation interpolation. The number of turns can be specified.
This function is available with CJ1W-NC[J82 (unit version 1.5 or lat-
er).
Memory Automatic The target positions, speeds, and operation patterns can be set in
operation continuous advance in the PCU to automatically perform a series of operations.
operation Continuous positioning and speed changes are also possible.
Sequence Memory operation data provides sequence functions, including rep-
functions etition of a given operation and starting/stopping operation data by
using external inputs.
Therefore, the PCU can perform various operation sequences with-
out affecting the ladder programming in the CPU Unit.
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Function

Description

Manual oper- | Origin searches
ation

External sensors and other means are used to detect the mechani-
cal origin of the system.

You can select the origin search operation that is best for your sys-
tem from 15 different origin search operation patterns.

Origin returns

You can return to the point that was defined as the mechanical ori-
gin.

Presetting the present posi-
tion

The present position can be changed to a specified value to define
the origin.

Deceleration stops and
emergency stops

An axis that is in operation can be decelerated to a stop or stopped
immediately.

Jogging

You can jog either forward or in reverse.

Inching

You can inch either forward or in reverse.

Synchronous Data Link

The CJ1W-NC[I82 PCU (unit version 1.3 or later) can perform data
exchange with the CPU at regular intervals when used in conjunc-
tion with a CJ2H CPU Unit (unit version 1.4 or later).

In addition, you can use this function to perform synchronous feed-
ing position, synchronous feeding velocity, and synchronous feed-
ing torque control. Also, optional commands are available for torque
feedforward data, torque limit data, and velocity limitation value.

CJ1W-NC[I82 (unit version 1.5 or later) supports command for
electronic cam operation as well.
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Function Description

Auxiliary con- | Command unit setting You can set the unit of control for each axis according to the machine.

Product Overview

trol functions Accelera- Automatic ac- | The acceleration/deceleration curve can be automatically created
tion/decel- | celeration/de- | during operation. You can select either a trapezoidal curve or an S-
eration celeration curve based on a tertiary function.
control control
Changing ac- | You can change the rate of acceleration/deceleration during accel-
celeration/de- | eration/deceleration.
celeration rates
Switching accel- | You can select one of three methods to connect speeds between
eration/deceler- | different operation patterns during continuous memory operation.
ation points
Overrides You can increase or decrease the operating speed of the system by

a specified factor.

Backlash compensation

You can compensate for mechanical play using a parameter.

M codes

M codes can be output during memory operation to interlock with
external devices.

Zone settings

You can set zones and assess when the present position is in a
zone. Up to three zones can be set for each axis.

Support for absolute encod-

You can build an absolute positioning system by using a Servomo-

ers tor with an Absolute Encoder. The PCUs can be used together with
OMRON's G5-series Servomotors with Absolute Encoders.
Teaching You can save the present position as position data for memory op-

eration.

You can use either the command present position or feedback pres-
ent position.

Torque limit outputs

The torque limit outputs can be used to switch the torque limits of
the Servo Drive. They can be turned ON and OFF directly from a
ladder program. Torque limits can be automatically switched by us-
ing holding for an origin search operation.

In addition, you can change the torque limit data from the Synchro-
nous Data Link Area by using the CJ1W-NC[182 (unit version 1.3
or later) in conjunction with a CJ2H CPU Unit (unit version 1.4 or lat-
er) and an OMRON G5-series Servo Drive (version 2.0 or later).

Also, you can change the torque limit data from the Memory Area
by using the CJ1W-NC[J81/NC[J82 PCU (unit version 1.3 or later)
in conjunction with an OMRON G5-series Servo Drive (version 2.0
or later).

Monitoring
functions

Software lim-
ts

You can set forward and reverse software limits for axis operation.
If the target position exceeds a software limit, it will be detected in
the command value check that is performed at startup.

Monitoring po-

You can monitor the position or speed deviation between the com-

sition/speed mand present position and feedback present position to stop axis
deviations operation if the deviation becomes too large.

Monitoring In memory operation, you can perform interpolation while monitor-
deviation be- | ing the deviation between axes to stop axis operation if the deviation
tween axes becomes too large.

1-29

CJ-series Position Control Unit Operation Manual (CJ1W-NC281/NC481/NC881/NCF81/NC482/NC882/NCF82)



1-5 Specifications

Functions available when connected with OMRON encoder input terminal GX-EC02[]1 are as
shown below.

They are available with CJ1W-NC[I82, unit version 1.5 or later.

Function Description

Manual oper- | Present position pre- | The present position can be changed to a specified value to de-
ation set fine the origin.
Auxiliary con- | Command unit set- | You can set the unit of control for each axis according to the ma-
trol functions | ting chine.

Zone settings You can set a zone to check if the present position is in the set

zone. Up to three zones can be set for each axis.
Present position The position data when an external control input (latch A) is de-
latch tected at the encoder input terminal is stored in the PCU.

Origin position latch | The position data when an external control input (latch B) is de-
tected at the encoder input terminal is stored in the PCU.
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1-6 Unit Versions

1-6 Unit Versions

The CJ-series Position Control Units (PCUs) have "unit versions".

Unit versions are assigned to manage differences in the PCU functions that result from up-
grades.

Confirmation Method

1-31

Any of the following three methods can be used to check the unit version.

I Confirming on the Product

The unit version of a CJ-series PCU is given on the product nameplate, as shown below.

CJ-series Position Control Unit

Product nameplate
"’| omron cu1w-NCss1

NC UNIT

Indicates unit version 1.1.

Lot No. 031001 0000 =

OMRON Corporation MADE IN JAPAN

I Confirming Unit Versions with Support Software

CX-Programmer can be used to confirm the unit version using the following two procedure.

1. Right-click the Position Control Unit in the 10 Table Window and select Unit
Manufacturing Information.

2. The following Unit Manufacturing Information Dialog Box will be displayed.

File Help

~ Manufacturing Detail

Revision

|1
PCE Revision IEIEI1
I—

Software Revision

Lot Number IDEH 209

Manufacturing D Unit version

Serial Number

£

Uinit er.

~ Unit Text

There is no Memary Card installed

[cizHcPussElP  |Run

Use the above dialog box to confirm the unit version of the PCU that is connected online.
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I Using the Unit Version Labels

A unit version label is provided with the PCU.
Attach this label to the front of the PCU to easily differentiate it from PCUs with older unit ver-

sions.
Unit Versions
O: Exists, —: Does not exist
Unit Versions
Unit Model
Ver.1.0 | Ver.11 | Ver.1.3 | Ver.1.4 | Ver.1.5 | Ver.1.6
Position Control | CJ1W-NC281 O @) @) @) @) O
g/r:}s with Ether- = 1w NCas1 o) o O o O o
CJ1W-NC881 O O @) @) O @)
CJ1W-NCF81 — @) @) O (@) O
CJ1W-NC482 — @) @) O (@) O
CJ1W-NC882 - O @) @) @) O
CJ1W-NCF82 - - @) @) @) O
Compatible CX-Programmer ver- | Version | Version | Version | Version | Version | Version
sion 9.11 or 9.12 or 9.32 or 9.52 or 9.60 or 9.65 or
higher higher higher higher 1 higher higher

*1. Check CX-One Information. The Common Components must be 2014.09 (September 2014) or later.
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n Function Support According to Unit Versions

l CJ1W-NC[181

O: Supported, —: Not supported

Unit Versions

Ver. Ver. Ver. Ve[.
1.3 1.4 15 | 1.6°

©)

Function Ver.
1.0

a<
Ny

Status Word Expanded Monitor Type -

1/0 communications as type of slave that can be
connected

Product Overview

Enabling/disabling registered slaves -

|
O|Ol OO

Clearing input data to zero when there is a com-
munications error with a remote 1/O slave

Electronic gear ratio setting range expansion - -

Origin position latch - -

Ad hoc change of torque limit data using Allocat-
ed Memory Areas 1

O|]O0lO0l OO0 OO
O |00l O|0O] O
O|]O0l0O] OO0 OO
O |00l O|0O] O

Ad hoc change of torque limit data/torque feedf9r- _ _ _ _ _ B
ward data using the Synchronous Data Link 172

Synchronous Data Link (Electric Shaft function) 2

Synchronous Da’Ea ’Ir_ink (Synchronous feeding
velocity function)™! 2

Synchronous Data Link (Synchronous feeding
torque function)1 2

Absolute Encoder Origin Establishment Timing
Setting O O O

Electronic cam operation - — - — — —

Encoder axis — — — _ _ _

Helical interpolation — - - — - _

*1. Whether or not this function is supported depends on the version of the OMRON Gb5-series Servo
Drive. For details, refer to Function Support According to OMRON G5-series Servo Drive Versions on
page 1-35.

*2. Whether or not this function is supported depends on the version of the OMRON G5-series Servo
Drive. For details, refer to Function Support According to CPU Unit Versions on page 1-36.

*3. Connectable slaves are added. Other functions are the same as the functions available in unit version
1.5.
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l CJ1W-NC[182

O: Supported, —: Not supported

Unit Versions

Ver. Ver. Ver. Ve[.
1.3 1.4 15 | 167

(@)

Function Ver.
1.0

A<
Ny

Status Word Expanded Monitor Type -

I/O communications as type of slave that can be
connected

Enabling/disabling registered slaves -

o]0 OO0

Clearing input data to zero when there is a com-
munications error with a remote 1/O slave

Electronic gear ratio setting range expansion - -

Origin position latch - -

Ad hoc change of*torque limit data using Allocat-
ed Memory Areas |

O|0O|l0O] O|0O] OO
O|O|0O] O|0O] O
O|0O|l0O] O|0O] OO
O|O|0O] O|0O] O

Ad hoc change of torque limit data/torque feqdfgr—
ward data using the Synchronous Data Link 172

Synchronous Data Link (Electric Shaft function) ' 2 - —

!
|
@)
@)
@)

@)
@)

Synchronous Data Link (Synchronous feeding
velocity function)1 2

Synchronous Data Link (Synchronous feeding o o

*q * — —

torque function) ' 2

O
O

Absolute Encoder Origin Establishment Timing o
Setting

O O
Electronic cam operation - - - - @) O
@) O

Encoder axis - - - -

Helical interpolation - - - - @) @)

*1. Whether or not this function is supported depends on the version of the OMRON G5-series Servo
Drive. For details, refer to Function Support According to OMRON Gb5-series Servo Drive Versions on
page 1-35.

*2. Whether or not this function is supported depends on the version of the OMRON Gb5-series Servo
Drive. For details, refer to Function Support According to CPU Unit Versions on page 1-36.

*3. Connectable slaves are added. Other functions are the same as the functions available in unit version
1.5.
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n Function Support According to OMRON G5-series Servo Drive Versions

Product Overview

1-35

As indicated in the table below, functions supported by CJ1W-NC[182 PCUs (unit version 1.3
or later) differ depending on the version of the G5 series Servo Drive used in conjunction with
the PCU:

O: Supported, —: Not supported

Drive version

Function
Ver. 1.0 Ver. 2.0 or
later
Synchronous Data Link | Synchronous feeding position (Electric o o
(Synchronous feeding Shaft) function

functions) Synchronous feeding velocity function -

Synchronous feeding torque function -

Ad hoc change of torque limit data using Allocated Memory Areas -

O |0O|0O|O

Ad hoc change of torque limit data/torque feedforward data using
the Synchronous Data Link
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Function Support According to CPU Unit Versions

As indicated in the table below, functions supported by CJ1W-NC[182 PCUs (unit version 1.3
or later) differ depending on the version of the CPU unit used in conjunction with the PCU:

O: Supported, A: Limited, —: Not supported

CJ2H CPU unit
Function CJ1-H/CJ1/
Ver-130r | yer 1.4 0rlater| CJIMICJ2M
earlier
Synchronous Data Synchronous feeding
Link (Synchronous position (EIectr*ic AT @) A
feeding functions) Shaft) function 1
Electronic cam opera- A o A
tion
Synchronous feeding _ o B
velocity function
Synchronous torque _ o B
command function
Ad hoc change of torque limit data/torque feed- B 0o _
forward data using the Synchronous Data Link

*1. Available with CJ1W-NC[82, unit version 1.5 or later. Note that Synchronous Data Link output cannot
be set as an auxiliary axis. If it is set, the value of auxiliary axis will always be 0.

|E| Precautions for Correct Use

You can use axis parameters created in a CJ1W-NC[181/(182 PCU (unit version 1.1 or earli-
er), but the Maximum Torque axis parameter defaults to 0% (0000 hex). Before you use the
ability to make ad hoc changes to the torque limit data from the Allocated Memory Areas or the
Synchronous Data Link Area, be sure to configure the maximum torque.

When the Maximum Torque parameter is set to 0% (0000 hex), no torque will be generated.
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1-7 Applicable Directives

1-7 Applicable Directives

This section describes concepts related to the EMC Directive and provides precautions.

Conformance to EMC Directive

I Applicable Directives

+ EMC Directive

Concepts

1-37

l EMC Directive

OMRON devices are electrical components that are designed to be built into equipment and
manufacturing systems. OMRON devices that comply with the EMC Directive also conform to
the related EMC standards* so that they can be more easily built into other devices or the over-
all machine.

However, different customers manufacture different machines and systems, and EMC perfor-
mance changes according to the configuration, wiring conditions, layout, and other aspects of
the equipment or control panels into which the EC Directive-compliant OMRON products are
built. Whether the products conform to the standards in the system used by the customer must
therefore be checked by the customer.

* Of the EMC (electromagnetic compatibility) standards, EN 61000-6-2 specifies EMS (elec-
tromagnetic susceptibility), while EN 61000-6-4 specifies electromagnetic interference.
The 10-m regulations for radiation emission in EN 61000-6-4 apply.

I Conformance to EC Directives

CJ-series products comply with EC Directives. To ensure that the machine or device in which
the products are used complies with EC Directives, the products must be installed as follows:

+ The CJ-series PLC must be installed within a control panel.

+ DC power supplies with reinforced insulation or double insulation must be used for DC Power
Supply Units and I/O Units.

+ CJ-series PLCs that comply with EC Directives also conform to the common emission standard
for EMI (EN 61000-6-4). Radiated emission characteristics (10-m regulations) may vary
depending on the configuration of the control panel used, other devices connected to the control
panel, wiring, and other conditions.

Therefore, even if you use the EC Directive-compliant CJ-series products, you must still check
the overall machine or system for compliance with the EC Directives and take appropriate ac-
tions as required.
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1-8 Control System Configuration and
Principles

This section describes the configuration of the PCU control system and the setting principles
of the positioning system.

Control System Configuration

CPU Unit Position Control Unit Servo Drive Servomotor
Sequence ‘
ladder diagram) Control
iti S C
Start } | conmang commands ol commang [> @] b PO e PO o™
/O bits | Merpretaton Communicationsl EtherCAT interpretation
processing communications -
Position
Status Processing Status control
S— 7 _/
" N
A feedback system is not configured. A feedback system is configured.

The control system built with the PCU controls motor operation basically with a semi-closed
loop. With semi-closed loop control, an encoder attached to the motor detects motor rotations
for command values and provides them as feedback of machine travel distances. The devia-
tion between command values and actual motor rotation is calculated and control is performed
to bring this deviation to zero.

In a system configuration using the PCU, feedback information is not used for commands from
the ladder program in the CPU Unit to the PCU and Servo Drives. A feedback system is built
within the Servo Drives.
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1-8 Control System Configuration and Principles

Setting Principles of Positioning System

Consider using a Servomotor to perform positioning with the following system.

M :Reduction gear ratio

V :Feeding speed of moving
object (mm/s)

P :Feed screw pitch
(mm/rotation)

Ne: i
/ / M 77 b e :Pulses per rotation

(pulses/rotation)
Servomotor Reduction gear  Moving Feed screw pitch
ratio object

The following formula gives the travel distance per pulse relative to the motor driver. This is
called the pulse rate.

Feed screw pitch P (mm/rotation)

Pulse rate = =

(Pulses per rotation) x (Reduction ratio) Ne (pulses/rotation) x M

= — (mm/pulse)
Me x M
The number of pulses required to move the load by L (mm) is calculated as follows from the
pulse rate:
Travel distance L (mm) NexMxL
Number of pulses = = = (pulses)
Pulse rate P P
(mm/pulse)
MNe x M

The pulse speed required to move the load at the feeding speed of V mm/s is calculated as
follows:

Feeding speed V (mm/s) Nex M x V
Pulse speed = = - ——— (pulses/s)
Pulse rate P P

mm/pulse
nexM( pulse)

The PCU outputs the above number of pulses and pulse speed as the position command value
and speed command value to perform position control.
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1-9 Support Software

I
The CX-Programmer is used to set data, perform manual operation, and otherwise control and
monitor the PCU. CX-Programmer version 9.0 or higher is required to set the PCU.
Refer to Unit Versions on page 1-32 for information on compatible unit versions.

The following operations are possible from the CX-Programmer.
+ Checking wiring

+ Manual operation

+ Defining the origin

+ Setting data

+ Transferring and saving the data

¢+ Monitoring

+ Checking the error log

Functions

The CX-Programmer provides the following functions for the PCU.

Name Function Description
Editing the project Creating a project A project file (*.cxp) is created.
Refer to the operating procedures for the CX-Pro-
grammer.
Adding a PCU A PCU is added to the I/O tables.
Refer to the operating procedures for the CX-Pro-
grammer.
Saving/reading the proj- | The project file (*.cxp) is saved.
ect Refer to the operating procedures for the CX-Pro-
grammer.
Editing data Editing parameters The common parameters and axis parameters for

the PCU are edited.

Refer also to editing function for origin search set-
tings.

Editing memory opera- The PCU memory operation parameters, memory
tion operation condition data, and memory operation
sequence data is edited.

Initialization Initializes the data in the CX-Programmer.
Importing/exporting Importing PCU data is imported. Right-click the PCU in the 10
data Table Window and select Load Parameters.
Exporting PCU data is exported. Right-click the PCU in the IO
Table Window and select Save Parameters.
Printing Printing Data can be printed.
Print preview The results of printing is checked on the computer

monitor before printing.
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1-9 Support Software

1-41

Name

Function

Description

Online operations

Transferring/verifying
data

PCU data is downloaded, uploaded, or compared.

Saving to flash memory

Data that was downloaded to the PCU is saved in
flash memory.

Initialize memory

All data in the PCU is initialized.

Test run Jogging, inching, direct operation, origin searches,
and wiring checks are performed.
Monitoring PCU status and error information is monitored.

Monitoring memory oper-
ation

PCU status and error information is monitored
during memory operation.

Error log

The error log is displayed.

Device information

The model number and version of the connected
Unit is displayed.

Monitor network

The slave communications status is monitored.

Verify network

The network configuration information on the com-
puter is compared with the actual network configu-
ration.

Other operations

Creating a symbol table

A symbol table for use in ladder programming can
be automatically created.

Changing fonts

The font displayed by the CX-Programmer is
changed.
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Menu Commands

The following menu commands can be used on the CX-Programmer.

Menu command

Keyboard
shortcut

Description

File

Create the Symbol Table

A symbol table for use in ladder programming
can be automatically created.

Print Preview

The results of printing is checked on the com-
puter monitor before printing.

Print

[Ctrl] + [P]

Prints PCU data.

Exit

Saves the edited PCU data in the project file
and exits the CX-Programmer.

Edit

Undo

[Ctrl] + [Z]

Undoes an edit.

This command is enabled for common pa-
rameters, axis parameters, and memory op-
eration parameters.

Redo

[Ctrl] + [Y]

Redoes an edit that was undone.

This command is enabled for editing common
parameters, axis parameters, and memory
operation parameters.

Copy

[Ctrl] + [C]

Copies the selected data.

This command is enabled for editing common
parameters, axis parameters, memory opera-
tion parameters, and memory operation data.

Paste

[Ctrl] + [V]

Pastes data that was copied.

This command is enabled for editing common
parameters, axis parameters, memory opera-
tion parameters, and memory operation data.

Delete

[Delete]

Initializes the selected data.

Parameters Common parameters

Displays the Common Parameter Edit Dialog
Box.

Axis Parameters

Displays the Axis Parameter Edit Dialog Box.

Memory Operation Pa-
rameters

Displays the Memory Operation Parameter
Edit Dialog Box.

Memory Opera- | Sequence | Task 1
tion Data

Displays the Task 1 Memory Operation Data
Edit Dialog Box.

Task 2

Displays the Task 2 Memory Operation Data
Edit Dialog Box.

Task 3

Displays the Task 3 Memory Operation Data
Edit Dialog Box.

Task 4

Displays the Task 4 Memory Operation Data
Edit Dialog Box.

Condition Data

Displays the Memory Operation Condition
Data Edit Dialog Box.

Initialize

Initializes the data in the CX-Programmer.
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1-9 Support Software

Menu command LCPLCELT Description
shortcut
NC Unit Related Param- | Origin Search Settings Sets the parameters for origin searches in an
eter easy-to-understand interface.

Settings - X -

Synchronized Control Sets parameters associated with the Syn-
Parameters chronous Data Link.

Memory Operation Preview Allows you to confirm the suitability of the
data set in a memory operation table before
transferring the data to the actual system.

Transfer [PC to NC] [Ctrl] + [T] | Transfers the set data to the PCU.

Transfer [NC to PC] [Ctrl] + Transfers data from the PCU.

[Shift] + [T]

Compare [PC to NC] Compares settings data on the computer with
the settings in the PCU.

Write Flash Memory Saves data that was downloaded to the PCU
in flash memory.

Initialize Memory Initializes all data in the PCU.

Test Run Performs jogging, inching, direct operation,
origin searches, and wiring checks from the
computer.

Monitor PCU status and error information is moni-
tored.

Monitor Memory Operation Monitors PCU status and error information
during memory operation.

Error Log Displays the error log of the PCU.

Device Information Displays the model number and unit version.

Network Automatic Network Setup Detects the connected slaves and automati-
cally sets the network.

Verify Network Compares the network configuration informa-
tion on the computer with the actual network
configuration.

Add Slave [Ctrl] + [In- | Adds the specified slave to the network.

sert]

Delete Slave [Delete] Deletes the selected slave from the network.

Change Slave Model Changes the model of the selected slave.

Move Slave Up [Ctrl] + [Up] | Reverses the positions of the selected slave
and the next upstream slave in the network.

Move Slave Down [Ctrl] + Reverses the positions of the selected slave

[Down] and the next downstream slave in the net-

work.

Enable Slave

Enables the slave in the network configura-
tion information.

Disable Slave

Disables the slave in the network configura-
tion information .

Start Special Application

Starts the CX-Drive if the selected slave is
supported by the CX-Drive.

Properties

Changes the model information of the select-
ed slave.

Monitor Network

Monitors the slave communications status.

Read Frame Capture File

Reserved for system (for future expansion).
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Menu command

Keyboard
shortcut

Description

Tools Options Changes the font that is displayed when edit-
ing.
Help Table Of Contents Displays the contents for help.

Topic Search

Displays the Topic Search Dialog Box.

Version Information

log Box.

Displays the version of the PCU Setting Dia-

Windows and Dialog Boxes

I PCU Parameter Setting Window

Samples of the various windows and dialog boxes are shown below.

Menus Toolbar
{2 New Unit[Unit Modek: CI1W-NCB82 Unit Ne.4] - Ol x|
File Edit MCUnit Metwork Tool Help
B 0 2 (2 o [ o o 1 | % BT o
B Unit Mo.01 Mew Unit(CI1W-MNCB8 2 2 . . .
= EVI;I Pa?ametz:' " Netwark Configuration | Metwark Informatlonl Remate 140 Input/Output Memory Area Allocation List
¥:
Comman Parameter
fxis Parameter
:Ellfwoil'?ﬁ)nil:ﬁon Param Communication Cycle 250 | us
mory Operation
Condition Data I—D
'___/’ Sequence Data Repeat Count
W Task1
@ Task2 All Registered Slave g
o Task3 Participation Standby Time 30 [10s-2005]
Timeout Detection Count I 28]
— Operation at Error Detection
:::: [ﬁ::gﬁj * Continue " Stop
 few Slave[REEDKN
e Slave [RaSDHN — Revision Checking Function Setting
" Enabled % Disabled
[ \
Help is displayed by pressing F1 key. |- \ |Of'f-|ine |PCU Control Cydle: 2.0ms 4
Tree View Data Settings View
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1-9 Support Software

I Origin Search Parameter Editing Dialog Box

Origin Search Settings x|

— Operation Pattern Setting
Origin Search Operation Mode

fivis Selection 1 um.” Drigin
Iﬂs-ci&'l 'I Origin Search Start Direction IFDFWde 'I Forward Direction Limit |nput IFleverse[Deviation pulze stap)] LI

Qrigin Input Detection Direction I"_‘:'”"\"E'“:I jv Bewverse Direction Limit lnput IFleverse[D eviation pulze stop) LI

Origin Signal Input Type Displa}ng phaze ;I
— Other Settings
Origin Search |1 oooo Cornrard . :
Speed Unitss Origin Compensation ID Command
LI it Wrigi Search (100 me

Origin Search |1 oao Command  alus I =
Approach Speed Units s Origin Search IW Command Hc_\lc_llng A=

Origin Search |1 000 ms Compensation Unitsds ity rapk IW Earmmand
Aﬁ_cdelalion Tirme Origin Position i Command fask Arnaumt Wit
Origin Search IW ms Offzet I Linit

Deceleration Time

Help
r Set the method to determine the origin. |

Operation Pattern Template I ak. I Cancel |

I Synchronized Control Parameter Editing Dialog Box

Unit[Unit

—s5ync Data Refresh Area Allocation
Start Address  Sizelfreal

Cutput: pIO'I 202 F word=s:CI0202-1209
Ihput: PIO'I 250 F words: G101 250-1257
—Output: (GPU->MGC) ~Input: (NG->GPL}
Data Mame | Size(Start Address) Data Mame | Size(Start Address) -
fixiz 1 - Command Velocity Data 2 words(C101202) Mo Sync Data Refresh Settine 2 words (C101250)
Bxiz B - Command Velocity Data 2 wordz(C101204) Mo Syne Data Refresh Setting 2 wordz (CI01 2520
fxiz 8 - Command Velocity Data 2 wordz (101206} Mo Swnc Data Refresh Setting 2 words (G101 254)

Mo Sync Data Refresh Settine 2 words (CI01 2563
Cutof Range

i [
Edit | Ouiput Settine | Edit |

aK I GCancel |
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I Test Run Dialog Box

= Test RUN - New Unit[Unit Model: CJ1W-NC881 Unikt No.2]

= 1o ]

"Axis Selection—————————————————— "Ams Errar

IAxis‘I 'I All axis at stop Enmaor Code

| 0000 Fiezet |

JOG/nching | Direct Operation I COrigin Search I ‘wiring Test I

—JOG Setting:

—&cceleration Time———————————— — Speed Command

[1000 s [10000 s

— Deceleration Time———————————— — Overide Valid

|1 [ilii] o [~ Overide

100

_:I i

Apply |

— Servo OM/OFF —J0G/nching Execution
£+ JOG Exscution
oN .
. " Inching |1 _Ij pulse
Servo ON

Servo OFF 4 | . | h|
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1-9 Support Software

I Monitor Dialog Box

Monitor Dialog Box

Monitor - New Unit[Unit Model: C11W-NC881 Unit No.2] = | Ellil
FCU Statu: Errar Information
’7 PCU Ready on | Link Status on | FCU |DDDD |
Az Selection Axis] IUUUU |
| R N A I R B R [o0ag |
Physical Phyzical Physical Physical Aimis3 IDDDD |
- Present Position Aizd |DDDD |
Command Position 0 Pulse
e Feedback Position 0 Pulse Eiolisse
Ais2 Command Position 0 Pulse Status | 140 I Present Valuel Slave Communicationsl
Feedback Position -2 Pulse et Taerian
s Command Paosition -3 Pulse — el || GeisE || AR | (i)
Feedback Position -3 Pulse Drigin Search Lo | EEE
Command Position [ -2 Pulse Oiiginfstum =l EEE
Auizd =S g g | orr [N orr BN orr (R o |
*5%) Feedback Pastion -2 Pulse Jogging/Inching = ]
s Shatu Absolute Movement Lorr ] —m—m_m
fuis] | Auis?| Buis3 | Awisd Felative Movement Lore IR orr I o< IR or- |
Busy | Speed Control L orr [N orr (RN orr [ o |
StDP_EK?CUUDn - Interrupt Input ' aiting  orr [ orr [N ore (RN orr |
Fommmeg TPesten | prry o3 e || Intemt Feeding Loe I W |
Memary Operation L ore ININ orr [N orr [N orr |
Origin E stablizhed | orr [N orr Bl orr [l orr | pER
Origin Stop Lorr [l orr i orr [ orr |
Servo Unlock K | fon] | o] | Jom
Forward Limit Input Lore Ml orr QUITTTRY orr §
Rewverse Limit Input Lorr [l orr TN orr |
Origin Prozimity 1nput Lorr [l orr i orr [ orr |
Origin Input | orr [N orr Bl orr [l orr |
Zonel Lorr [l orr i} orr [ orr |
Zonel Lorr [l orr 8 orr [ orr |
Zonez Lorr [l orr i} orr [ orr |
Origin Prosimity 1nput
Intemal Memorn Area Lo e o o | 43

Monitor Memory Operation

S Memory Operation Monitor - New Unit[Unit Model: CI1%-NC881 Unit No.2] ;Iglll
:c”uDr |oooa | Auis] |oooo |
Taskl |ooao | b2 |oooa |
Task2 |ooao | i3 |oooa |
Task3 |ooao | st |oooa |
Task4 ’Ml Ermar Feset |
r— Memory Operation Statu: Aziz Operation |nformation
o | Command Posiion [ 0 Pulse
Stop Executed B Sequence Mo w Feedback Position ,70 Fulse
Operation Completed B M Code ,ﬁ Stop Completed  orr |
Mavimurn Deviation between dwes | 0 Pasitioning Operation Completed ma
0z IAxisz j Command Position | -1 Pulse
Stop Executed B Sequence No. ,ﬁ Feedback Poszition li‘l Fulze
Operation Completed ESEl M Code w Stop Completed Lorr |
M aximumn Deviation between Axes liﬂ Pozitioning Operation Completed  orr |
1] | |A3i33 j Command Position | -3 Pulse
Stop Executed B Sequence No. ,ﬁ Feedback Poszition |73 Fulze
Operation Completed B M Code ,ﬁ Stop Completed  orr |
I axirmurn Deviation between Axes liﬂ Positioning O peration Completed Lorr |
04 |A3i34 j Command Position | -2 Pulse
Stop Executed B Sequence No. m Feedback Position [ -2 Pukse
Operation Completed B M Code ,ﬁ Stop Completed  orr |
M aximum Deviation between Axes liﬂ Pozitioning Operation Completed  orr |
Memory Operation | 00 | 01 | 02| 03 | 04 | 05 | 06| 07 [oa| 09| 10| 11 [ 12]13]1a] 15
" e e e ean e e emen e emen. |
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1-9 Support Software

Operating Procedure

Use the following procedure from the CX-Programmer to set data for the PCU and to perform
other operations.

. Open the 10 Table Window for the PLC in CX-Programmer.

. Transfer the 1/O tables from the PLC to the computer or register the PCU in the I1/O
tables.

. Right-click the icon for the PCU and select Edit Special Unit Setting. Alternatively,
double-click the icon for the PCU.

. The following window will be displayed. Operations for the PCU are performed from
this window.

= New Unit{Unit Model: CJ1W-NC8B2 Unit No.0] N =]

File Edit NCUnit MNetwork Tool Help

ERX ozl xkdfoEh| 2| o

ﬁ Unit No.00 New Unit(C11W-NC88
=-¥Z Parameter

| Common Parameter IStartup j
] Axis Parameter

- Memary Operation Param

— Parameter Tyupe

=144 Memory Operation Parameter Nams Unit | Set Value
L {ZE Condition Data Manual Operation Command Memory Area Selection No Setting
E|7 Sequence Data First Word of Manual Operation Command Memory Area 0
- Taski Direct Operation Command Memory Area Selection No Setting
@5 Taskz First Word of Direct Operation Command Memory Area 0
) Task3 Memory Operation Command Memory Area Selection No Setting
T Taska First Word of Memory Operation Command Memory Area 0
..... & Cam Data Huds Status Memory Area Selection No Setting
..... 2L Network Setting(Blank: 72) First Word of Axis Status Memory Area 0
Memory Operation Status Memory Area Selection Mo Setting
First Word of Memory Operation Status Memory Area 0
Expanded Manitor Memary Area Selection Mo Setting
First Word of Expanded Monitor Memary Area 0
—Help
Select the allocation area of the manuwal operation <Range>
command output memary area. #0000: Mo setting
Occupying wards: maximumn axiz Mo. = 2 words HOOBD: CIO area

HOOET: WR area
HOOEZ: HR area
HOOS2: DM area
HO050 o BC: EM areal#0050 + EM bank Ho)

<Default> #0000: Mo zetting

<Parameter Typer #0100

<Start Addressy +1 word

2l | 2

Help is displayed by pressing F1 key. |— |OFF—Iir1e |PCU Contral Cycle: 2.0ms | o

For detailed operating procedures for the CX-Programmer, refer to the CX-Programmer Oper-
ation Manual (Cat. No. W446).

For details on how to set data in the PCU and perform other operations, refer to the Online
Help on the data setting windows for the PCU.
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EtherCAT Communications
]

This section provides an introduction to EtherCAT and describes its
communications functions.

2-1  Introduction to EtherCAT ......ccoiriiiimmiirrireerrearessrsssssnes 2-1
2-2 EtherCAT FUNCHIONS ......coeuiieiriiriirec s reerene s rmsarmnsrmnemnn e 2-4
2-3 Network Configuration..........ccooviiiiiiiiiiiiiiinccccccrcccr, 2-16
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EtherCAT Communications

2-1 Introduction to EtherCAT

2-1

Introduction to EtherCAT

EtherCAT is an Ethernet-based ultra-high-speed industrial network system.

It optimizes usage of the 100-Mbps duplex communications bandwidth to enable high-speed
control of motor drives, including servo drives and inverters.

It can also be used to control sensors, analog I/O, and other I/O in real-time, all using the same
communications protocol.

Time information is shared between the connected slaves to synchronize control to an accu-
racy of +1 us.

CAN Application Protocol over EtherCAT (CoE)

21

The PCU exchanges data with the slaves on EtherCAT using the CAN application protocol
over EtherCAT (CoE).

With CoE, the parameters and control information held by the slaves are specified according
to data specifications for the object dictionary (OD).

To communicate the data between the controller/communications master and slaves, two
methods are used: process data objects (PDOs), which periodically exchange data in real-
time, and service data objects (SDOs), which exchange data when required.

The PCU uses PDO communications for commands to refresh data, such as data for servo-
motor position control, on a fixed control cycle.

It uses SDO communications for commands to read and write data, such as for parameter
transfers, at specified times.

Controller (communications master) EtherCAT communications lines Slaves
R S R E— N
+ PDO communications Executed.periodically !
[} 1
! Output data > |
1 [}
: ~ Input data !
] - 1
] 1

P et sl v

Write data

Read data

v

Executed for requests

PDO communications are executed each control cycle to refresh data continuously, and SDO
communications are executed between PDO communications.
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2-1 Introduction to EtherCAT

Distributed Clock (DC)

EtherCAT uses distributed clocks (DCs) to ensure time synchronization in data exchange be- n
tween the communications master and the slaves.

The devices connected to EtherCAT share time information and synchronize the timing of de-
vice operations based on the distributed clock in each device.

The communications master or each slave maintains |
its own clock data while aligning the clock data with |
the other devices.

1
1
1
1
1
1
1
1
1
1
Fl

Communications
master

/

Slaves

suolediunwwo?) |yo4ayig

All devices perform control operations based on the distributed clocks to synchronize all devic-
es. When the PCU is used with OMRON G5-series Servo Drives, distributed clocks are used
for synchronization.
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EtherCAT Communications

2-1 Introduction to EtherCAT

EtherCAT Communications Control States

EtherCAT communications provides the following four control states.

EtherCAT communications is controlled while automatically switching between these states
while the communications master and slaves start, perform normal operation, experience er-

rors, etc.
Init
A A A
A 4
Pre-Operational
A A
y
Safe-Operational
A
A 4
Operational
State SD.O . PD.O . Description
communications | communications

Init Not possible Not possible | Devices are initialized in this state. This state ex-
ists when the devices are being initialized, e.g.,
immediately after power is turned ON.

Pre-Operational Possible Not possible | Only SDO communications are possible in this
state. This state is entered after initialization has
been completed. It is used to initialize network
settings.

Safe-Operational Possible Onlyinputs are | This is a transitional state used to move to Oper-

possible. ational state. First Safe-Operational state is en-
tered. Once the current input data has been
obtained, Operational state is entered to perform
valid outputs.

Operational Possible Possible Normal device operation is performed in this
state. 1/O is refreshed using PDO communica-
tions and devices can be controlled through Eth-
erCAT communications.

The PCU automatically switches between these states. There is normally no need for the user
to be aware of them.

You can deter mine the current communications state from the indicators on the front of the
PCU or from the communications status given in the PCU Control Input Memory Area.

For information on the indicators, refer to Indicators on page 3-1. For information on the PCU
Control Input Memory Area, refer to PCU Control Memory Input Area on page 6-85.
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2-2 EtherCAT Functions

2-2 EtherCAT Functions

The PCU provides the following two EtherCAT communications functions.

Function

Description

Communications for
Servo Drive control (for
G5-series Servo Drives
only)

When OMRON G5-series Servo Drives are connected, a monitor interface is
provided in an area of memory allocated in the CPU Unit.

The allocated area of memory is similar to the one supported by the PCUs
with Pulse Outputs (CJ1W-NCI[J4).

Communications for en-
coder input terminal
control”!

When an OMRON encoder input terminal GX-EC02[11 is connected, a mon-
itor interface is provided in an area of memory allocated in the CPU Unit.

The allocated area of memory is similar to that of when G5-series Servo Drive
is connected.

Remote I/0
master function

When compatible devices other than OMRON G5-series Servo Drives are
connected, the remote I/0 of the connected slaves can be updated during
each /O refresh of the PLC. PLC memory is directly allocated to the 1/O of
the connected slaves.

*1. Available with unit version 1.5 or later of CJ1W-NC[82 only when the axis type is set to encoder axis
and an encoder input terminal GX-EC02[11 is connected.

The PCU maintains the following two types of information to achieve these EtherCAT commu-
nications functions. The first is the communications setting information, which defines the net-
work configuration and individual communications settings.

The second is the process data table. The process data table contains settings that map the

relations between information inside the PCU and the area of memory allocated in the CPU
Unit with the I/O data (i.e., PDOs) that flows on EtherCAT.

CPU Position Control Unit
/O memory Relation between EtherCAT
;al‘ll;)efaste d /LJ\ PCU information and Commupications /1— EtherCAT
inthe cPU [\ V/| PPOS \—/|processing communications
Unit) (to slaves)

Setting i | Process Communications
with . | data seftings
Support i | table i
Software \ I A

__________________________________________

The process data table is provided to devices that are supported by the PCU as unique PCU
setting information. The information settings in both the process data table and communica-
tions setting information are made in the PCU from the Support Software.
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EtherCAT Communications

2-2 EtherCAT Functions

EI Precautions for Correct Use

There are restrictions in the EtherCAT slaves that can be connected to the PCU.

If a slave that is not supported is connected, it will not be possible to set the network config-
uration of the PCU or to establish EtherCAT communications.

Ask your OMRON representative for information on the slaves that are supported by the PCU.

For other manufacturers’ slaves that can be set using Support Software, their connection
performance was checked with respect to a certain configuration and function. However,
since the performance has not been checked with respect to every configuration and func-
tion, before starting operation, thoroughly confirm that there is no problem in operation with-
in the usage range.

Relation between Allocated Areas of Memory

2-5

The word allocations that are used as the user interface to control the PCU from the user pro-
gram are outlined in the following table for OMRON G5-series Servo Drive connections and for

other connections.

Connections
User OMRON G5-series other than
. 110 Allocated words Servo Drive OMRON G5-
interface . .
connections series Servo
Drives
PCU Control IN/OUT | Words in the CPU Bus Unit | PCU control outputs
Memory Areas Area Communications control outputs
PCU control inputs
Communications control inputs
Axis Operation ouT 2 words for each slave start- | Manual Operation -
Memory Areas ing from word A Command Memory
(Remote 1/O Area
Memory Areas) ouT 12 words for each slave Direct Operation Output Memory
starting from word B Command Memory Area
Area
IN 13 words for each slave Axis Status Memory | Input Memory
starting from word C Area Area
IN 16 words for each slave Expanded Monitor Input Memory
starting from word F Memory Area Area
Memory Opera- ouT 3 words for each task start- | Memory Operation -
tion Memory Ar- ing from word D Command
eas Memory Area
IN 6 words for each task start- | Memory Operation -
ing from word E Status Memory
Area
Remote I/0 ouT Variable length starting from - Output Memory
Memory Areas word G Area
IN Variable length starting from - Input Memory
word H Area
IN 20 words starting from word - Communica-
J tions Status
Area

Note: A to H and J are the first words in the areas. These are set in the common parameters in the PCU.
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2-2 EtherCAT Functions

I PCU Control Memory Area

These words are allocated to control I/O for the entire Unit and to I/O related to controlling com-
munications. These words are not specific to any one slave, i.e., they affect overall operation.
They are allocated in the CPU Bus Unit Area according to the unit number setting of the PCU.

I Axis Operation Memory Areas (Remote /0 Memory Areas)

I/0O words are allocated to manipulate each OMRON G5-series Servo Drive or other slave.
Operation Memory Areas are allocated to slaves with node addresses 1 to 16.

When an OMRON G5-series Servo Drive is connected or an encoder input terminal GX-
ECO02[11 is connected as an encoder axis, bits in these words are allocated as command bits
and status flags, just as those of the previous models of PCUs. Each axis has separate com-
mand bits and status flags.

To use an encoder axis, however, you need to use unit version 1.5 or later of CN1W-NC[182.

When a device other than an OMRON Gb5-series Servo Drive or encoder input terminal GX-
ECO02[11 is connected, the Direct Operation Command Memory Area (12 output words/axis),
Axis Status Memory Area (13 input words/axis), and Expanded Monitor Memory Area (16
words/axis) in the Axis Operation Memory Areas are used as output and input memory areas.
When slaves other than OMRON Gb5-series Servo Drives or encoder input terminal GX-
ECO0211 are connected, the Manual Operation Command Area is not used.

With this PCU, the axis numbers in the allocated words are the same as the node address of
the slaves.

Example: Node Address 3 = Axis 3
The node address setting range is determined by the number of controlled axes supported by

the PCU.
Number of .
Model controlled Node address setting
range
axes
CJ1W-NC281 2 axes 1to 2
CJ1W-NC481 4 axes 1to4
CJ1W-NC881 8 axes 1t0 8
CJ1W-NCF81 16 axes 1to 16
CJ1W-NC482 4 axes 1to4
64 nodes for re- 17 to 80
mote 1/0
CJ1W-NC882 8 axes 1t0 8
64 nodes for re- 17 to 80
mote 1/O
CJ1W-NCF82 16 axes 1to 16
64 nodes for re- 17 to 80
mote 1/0
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EtherCAT Communications

2-2 EtherCAT Functions

EI Precautions for Correct Use

If an out-of-range node address is set, a network configuration verification error will occur.

I Memory Operation Memory Areas

I/0O words are allocated to perform memory operation of the PCU.

These I/O words are used to control memory operation for OMRON G5-series Servo Drives.
They do not directly affect other types of slaves.

I Remote I/O Memory Areas

Remote 1/0 Memory Areas are allocated only when using CJ1W-NC482/NC882 F82 PCUs.
Node addresses 17 to 80 are allocated to the slaves.
There are three Remote I/O Memory Areas.

Area name Description

Remote I/O Output Mem- | Output bits are allocated to the remote 1/O.
Eh
ory Area In the default settings, bits are allocated starting from CIO 3800.

Remote I/O Input Memo- | Input bits are allocated to the remote 1/0.
%2
ry Area In the default settings, bits are allocated starting from CIO 3900.

Remote I/O Communica- | This area is allocated to the communications status of slaves with node ad-
tions Status Area 2 dresses 17 to 80.

In the default settings, it is allocated starting from CIO 3980.

*1. Up to 640 words can be allocated, depending on the slaves that are used.
*2. The allocated first word can be changed with the common parameters. For details, refer to Operation
Memory Area Allocation Settings on page 6-18.

El Precautions for Correct Use

+ The actual number of words that is allocated as remote 1/0O memory for slave inputs and outputs
depends on the allocation method. Either fixed allocations or free allocations can be used. For
details on the allocation method, refer to Allocations of Remote I/O Memory Areas on page 6-6.

+ With fixed allocations, one word is allocated per node.
If slaves that require more than two words are registered, it may not be possible to register up to
64 nodes. If this is the case, free allocations can be selected to avoid the problem.

+ Use the CX-Programmer to check the status of fixed allocations and to select free allocations.
Refer to Relation between Allocated Areas of Memory on page 6-4 for details on fixed
allocations and free allocations, as well as how to check and set the allocations.
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2-2 EtherCAT Functions

Relationship between Axes and Slaves

The Axis Type axis parameter in the PCU specifies axis usage. The parameter, however, does
not affect the network configuration.
The network configuration information is based on the slaves that are actually connected to the
network or on the network configuration that is created.

I Setting Nodes 1 to 16

Axis
type L

Network
configuration
information

Slave
enabled!
disabled ™

Connection
status

Description

Physical
axis

G5-series Ser-
vo Drive slaves
are registered.

Enabled

Connected

The axis can be controlled as a physical axis.

Not connect-
ed

If a network configuration verification error oc-
curs, or if no slaves are connected to the PCU, a
link OFF error will occur. In this case, the devices
cannot be controlled as physical axes.

Disabled™

The axis will operate as a virtual axis.

Regardless of the connection status, communi-
cations errors will not occur.

Slave communications status, such as the Reg-
istered Slave Table and Added Slave Table, will
always be OFF.

Slaves other
than G5-series
Servo Drives
are registered.

Enabled

Connected

The device can be controlled as an actual re-
mote 1/O slave.

Not connect-
ed

If a network configuration verification error oc-
curs, or if no slaves are connected to the PCU, a
link OFF error will occur. In this case, the devices
cannot be controlled as actual 1/O slaves.

Disabled™

Words in the I/O memory area are reserved as
an unused area.

Regardless of the connection status, communi-
cations errors will not occur.

Slave communications status, such as the Reg-
istered Slave Table and Added Slave Table, will
always be OFF.

Slave are not
registered.

Connected

A network configuration verification error will oc-
cur.

Not connect-
ed

The axis will operate as a virtual axis.

Regardless of the connection status, communi-
cations errors will not occur.

Slave communications status, such as the Reg-
istered Slave Table and Added Slave Table, will
always be OFF.
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2-2 EtherCAT Functions

. Network Slave .
Axis X . Connection ..
- configuration enabled! status Description
y information disabled?
Encoder | Slave are regis- Enabled Connected | The axis can be controlled as a physical encoder
axis® | tered. axis.
(Encoder input Not connect- | If a network configuration verification error oc-
terminal GX- ed curs, or if no slaves are connected to the PCU, a
EC02011) link OFF error will occur. In this case, the devices
cannot be controlled as physical axes.
Disabled - The axis will operate as a virtual encoder axis.
Regardless of the connection status, communi-
cations errors will not occur.
Slave communications status, such as the Reg-
istered Slave Table and Added Slave Table, will
always be OFF.
Slave are regis- - - Cannot be set. (Checked by the configuration
tered. tool.)
(Other than en-
coder input ter-
minal GX-
EC02011)
Slave are not - - The axis will operate as a virtual encoder axis.
registered. Regardless of the connection status, communi-
cations errors will not occur.
Slave communications status, such as the Reg-
istered Slave Table and Added Slave Table, will
always be OFF.
Unused | Slave are regis- - - Cannot be set. (Checked by the configuration
axis tered. tool.)

Slave are not

registered.

The axis will not be used.

*1. For details on axis types, refer to Axis Type Setting on page 6-33.

*2. For information on the settings to enable and disable slaves, refer to Network Configuration Display on
page 2-20.

*3. This setting cannot be used for a PCU with unit version 1.0.A parameter setting error will occur.

*4. They are available with CJ1W-NC[182, unit version 1.5 or later.
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l Setting Nodes 17 to 80 (CJ1W-NC482/882/F82 PCUs Only)

Network Slave .
X . Connection ..
configuration enabled/ status Description
information disabled"
Slave are regis- Enabled Connected | The device can be controlled as an actual re-
tered. mote 1/O slave.
Not connect- | If a network configuration verification error oc-
ed curs, or if no slaves are connected to the PCU, a
link OFF error will occur. In this case, the devices
cannot be controlled as actual I/O slaves.
Disabled - Words in the I/0O memory area are reserved as

an unused area.
Regardless of the connection status, communi-
cations errors will not occur.
Slave communications status, such as the Reg-
istered Slave Table and Added Slave Table, will
always be OFF.

Slave are not reg- - Connected | A network configuration verification error will oc-

istered. cur.

Not connect- | —
ed

*1. For information on the settings to enable and disable slaves, refer to Network Configuration Display
on page 2-20.
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EtherCAT Communications

2-2 EtherCAT Functions

PCU Data Exchange

The PCU performs internal processing in synchronization with EtherCAT communications pro-

cessing. The control cycle will be an integral multiple of the EtherCAT communications cycle.

A visualization of PCU data exchange, including the CPU Unit and slaves, is shown in the fol-

lowing figure.
CPU Unit Position Control Unit Slave
Ladder program . . L
processing Motion control processing EtherCAT Processing in slave
D ‘,
Cycle time Control cycle Communications cycle Data refresh cycle in slave

(END refresh) (communications cycle x N) (data communications  (depends on the slave)
cycle on EtherCAT)

El Precautions for Correct Use

The setting ranges of the communications cycle time and control cycle depend on the num-
ber of slaves that are connected. For details, refer to Relation between the Number of
Slaves and the Communications and Control Cycles on page 6-13.
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Communications Status

The PCU uses the following status information to show the status of EtherCAT communica-
tions. The status information is separated into status for overall EtherCAT communications and
status tables for individual slave status. For details on status information, refer to PCU Control
Memory Input Area on page 6-85 and Remote I/O Communications Status Memory Area on

page 6-150.

I Overall EtherCAT Communications Status

The following status information gives the overall status of EtherCAT communications.

This status information can be used as the overall EtherCAT communications status to align
timing between communications and device control and for interlocks.

Status name Word/bit Description
EtherCAT Detection PCU Control This flag indicates when connection processing is
Processing Flag Input Memory Area, being performed for EtherCAT communications
n+12 bit 09 after power to the PCU is turned ON, after the
PCU is restarted, after PCU setup is completed,
or after leaving a Support Software-controlled
mode.
Communications n+18 The Link Status Flag in bit 13 shows the link sta-
Status tus (i.e., communications line connection status)
of EtherCAT communications.
The All Slave Process Data Communications
Flag in bit 14 shows when normal communica-
tions have been started with all connected slaves.
Communications n+19 These flags indicate ORs of the factors causing

Error Flags

errors, such as errors in the network configura-
tion, verification errors, and other overall setting
errors, as well as errors that occur in individual
slaves that are connected. The Error Slave Table
can be used to identify the slaves where errors
have occurred.
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EtherCAT Communications

2-2 EtherCAT Functions

213

I Status for Individual Slaves Connected to EtherCAT

The following status information shows the status of individual slaves connected to EtherCAT.

Each type of status is provided as a one-word table, where bit 00 corresponds to node 1, bit
01 corresponds to node 2, bit 02 corresponds to node 3, in order until the last node.

As opposed to the overall EtherCAT communications status, the following status can be used
to identify the status of individual slaves.

Word/bit

Status name Node addresses | Node addresses Description
1to 16" 17 to 802

Registered Slave n+20 Jto J+3 This table shows the slaves that are regis-
Table tered in the network configuration informa-
tion.

Network Participa- n+21 J+4 to J+7 This table shows the status of slaves partici-
tion Table pating in the network

Slave Message n+22 J+8 to J+11 This table shows the slaves for which mes-
Communications sage communications is possible. If one of
Enabled Table these flags is ON, the corresponding slave is
in a status where SDO communications is
possible (Pre-Operational, Safe-Operational,
or Operational status).

Normal Slave Table n+23 J+12 to J+15 This table shows the slaves that are perform-
ing process data communications. If one of
these flags is ON, the corresponding slave is
executing PDO communications (Operation-
al status).

When these flags are ON, operation using
the allocated operation memory areas is pos-
sible for the corresponding slaves. This flags
can thus be used as interlock conditions for
EtherCAT communications in ladder pro-
gramming for slave operation.

Error Slave Table n+24 J+16 to J+19 This table shows the slaves for which com-
munications errors have occurred.

You can check to see if any of these flags is
ON to see if errors have occurred in any
slaves.

*1. Words for node addresses 1 to 16 are allocated in the CPU Bus Unit Area.

*2. Words for node addresses 17 to 80 are allocated in the Remote I/0O Communications Status Memory Area.
The following table lists the allocations when you set the First Word of Remote I/O Communications Status
Memory Area parameter to word “J.”
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I Timing Chart

The following chart shows an example of the timing of communications status. The behavior n
of the flags depends on the cause of any errors that occur.

PCU turned On or restarted Communications error  Error is
occurs in a slave reset.

PCU Ready Flag (n+11, bit 15)

_
' '
'

EtherCAT Detection Processing

Flag (n+12, bit 09)
PCU Error Flag (n+13, bit 12)

Link Status Flag (n+18, bit 13)
All Slave Process Data Communications

Flag (n+18, bit 14)" :

Communications Error Flag
(n+19, bit 00 to 15)2

Registered Slave Flag
(n+20, bit 00 to 07) |

Network Participation Flag ' :
(n+21, bits 00 to 07) : 3

Slave Message Communications ¢
Enabled Table (n+22, bit 00 to 07)* !

Normal Slave Flag
(n+23, bit 00 to 07)*

Error Slave Flag
(n+24, bit 00 to 07)*
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*1 Indicates when all process data communications are being performed for the registered slave.
*2 Indicates the cause of the error in the slave.

*3 The flag corresponding to the slave turns ON when the slave is detected.

*4 The flag corresponding to the slave turns ON and OFF.

*5 Whether message communications and process data communications are possible depends on the
cause of the error.

The PCU waits for registered slaves to join the network from when the power supply is turned
ON, the PCU is restarted, or the PCU setup status is cleared, until the amount of time specified
for the All Registered Slave Participation Standby Time has passed.

The All Registered Slave Participation Standby Time parameter is in the Network Settings.

It is possible to see the participation of registered slaves by checking whether flags in the Network
Participation Table are ON. When all registered slaves have joined the network and normal commu-
nications has been started, the flags corresponding to PCU Ready, Slave Message Communications
Enabled Table, and Normal Slave Table turn ON. At this point, operation using allocated bits also is
enabled.

If the All Registered Slave Participation Standby Time elapses without detecting a registered
slave, the PCU generates a Network Configuration Error or a Network Configuration Verification
Error. Operation when an error is detected follows the setting of the parameter shown below.

Operation at Error De- | Operation performed when the All Registered Slave Participation Standby
tection Time has elapsed

Continue operation Only registered slaves that have correctly joined the network will
become operational and start EtherCAT communications.

Stop Message communications are enabled (on standby in Pre-Operational sta-
tus) for registered slaves that have correctly joined the network. Process
data communications will not be started with any slaves.
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@ Reference

+ If a Network Configuration Error or Network Configuration Verification Error occurs, the error
status can be cleared by turning ON the Error Reset Bit in the PCU Control Command Bits.

After the error is reset, the process to establish communications is started.

addresses 1 and 2.

+ A user program can be created to execute the Error Reset Bit after a Network Configuration
Error or Network Configuration Verification Error has occurred,
communications, and then wait for slave participation.

With a user program, it is possible to wait for the slaves to join the network for as long as desired
regardless of the setting of the All Registered Slave Participation Standby Time. As an
example, a sample user program which tries to reestablish communications when connecting
nodes with node addresses 1 and 2 is shown below. The process to reestablish
communications is repeated for the duration specified for timer 0 until process data
communications starts with all slaves. The unit number is 0. The registered nodes have node

try to reestablish

EtherCAT Communications

Node 2 Network
Registered Flag

1500.00
| |

Node 2 Network  Node address 2
Participation Flag Normal Communications Flag

1T
Error Reset
Bit
T0O000

| |

1518.14
,{I/f TIM Participation
Al Slave Process Data 0000 Standby Time
Communications Flag
#9999
1520.00 1521.00 1523.00 1512.09 T0000 1511.00 1500.00
|| 1| da 4l I M O
Node 1 Network  Node 1 Network  Node 1 Network EtherCAT Participation | Error Reset Error Reset Bit
Registered Flag Participation Flag gurmal atons F Detection Standby Acknowledged Flag
ommunications rlag| : .
152001 152101 152301 | ccessnaFiag Time
|| 1] i

W511.00

11
Participation
Standby Time

Participation Standby Time
Time Overflow Error Bit
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2-3 Network Configuration

This section describes how to set the network configuration.
The network can be configured with an automatic network setup method or a manual method.

EtherCAT Communications Network Configuration

The EtherCAT communications network configuration is determined by the connection position
(order) in the network and the node address of the connected slaves. For this reason, it is nec-
essary that the connection positions and node addresses set in the network configuration in-
formation in the PCU match the actual network configuration.

If the network configuration information set in the PCU does not match the actual network con-
figuration that is connected, one of the following errors will be detected.

+Network Configuration Error

The maximum number of nodes was exceeded, the topology of the connected network
does not meet specifications, or network connection wiring error.

+Network Configuration Verification Error

No slave is connected to a registered node address, or a slave that is not registered within
the maximum number of nodes is connected.

For example, if the following network configuration is set in the CJ1W-NC881, the network con-
figuration verification will result as shown below depending on the actual connection status.

Network Settings

— #01_New Slave
— #02_New Slave
— #03_New Slave

— #04_New Slave

Actual Connections

NC #01 #02 #03 #04 The network configurations match. Normal operation can
| | | resume.
NC #01 #03 #02 204 The connection positions of nodes with node addresses 2

— — — and 3 do not match.
A network configuration verification error will occur.

NC

#02 #03 #04 The connection positions of nodes with node addresses 2 to

4 do not match because node address 1 is missing.

NC

#01 #03 #02 #04 #09 | Node 9 is connected, which is outside the range of the
maximum number of node addresses.

A network configuration error will occur.
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EtherCAT Communications

2-3 Network Configuration

EI Precautions for Correct Use

OMRON G5-series Servo Drives can be set to specific node addresses by using the rotary
switches on the front panels. If the rotary switches are set to 00, the node address will con-
form to the network configuration set in the PCU.

If the rotary switches are set to 00 for all connected Servo Drives, network configuration er-
rors will not occur even if the Servo Drive's connection position is changed. When allocating
specific Servo Drives for individual control targets, set the Servo Drive node addresses with
the rotary switches so that network configuration can be verified.

I Number of Remote I/0 Connections

The PCU has up to 640 bytes of memory for PDO communications inputs and 640 bytes for
outputs.

The same PDO communications memory is used for both Servo Drives and 1/O slaves.
The number of slaves that can be connected to the CJ1W-NC482/ 882/ F82 is deter mined by
the maximum memory size for PDO communications.

This means that the numbers of slaves that can be connected according to the number of OM-
RON G5-series Servo Drives that are connected (number of axes used) are as given in the
following table.

Remaining
PD.O . Number of slaves that can be connected according to slave /O size
Size used | communications G )
Number by Servo memory
ofServo Drive size (bytes)
Drive
S axes 8 bytes of /O | 16 bytes of /0 | 32 bytes of /O | 64 bytes of I/O
(bytes) N our | (4inputand4 | i@ inputand8 | i(16inputand | i(32inputand
output output 16 output 32 output
bytes) bytes) bytes) bytes)
0 axis 0 640 640 64 64 40 20
1 axis 29 611 611 64 64 38 19
2 axes 58 582 582 64 64 36 18
4 axes 116 524 524 64 64 32 16
8 axes 232 408 408 64 51 25 12
16 axes 464 176 176 44 22 11 5

*1.The OMRON G5-series Servo Drives also use IN and OUT bytes. The factory default size for PDO communications
is 29 bytes.

217

IEI Precautions for Correct Use

For slaves that have both input and output data, the number of bytes for the larger of either

the input or output memory size is used for PDO communications in the PCU.

For example, if you connect an I/O slave with 32 input bytes and 16 output bytes to a PCU,
32 bytes of memory will be used for inputs and 32 bytes will be used for outputs.

Make sure to check how much memory is used for PDO communications when connecting
slaves that have both inputs and outputs to a PCU.
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2-3 Network Configuration

Selecting PDO Mappings When Using the PCU in Conjunction with a
G5-series Servo Drive

When used in conjunction with an OMRON G5-series Servo Drive (version 2.0 or later), the
CJ1W-NC[81/-NC[82 (unit version 1.3 or later) allow you to extend its control functions.

You can extend the control functions of the PCU by selecting a set of PDO mappings that sup-
port the motion functions you want to use.

The table below shows which motion functions of the Servo Drive are supported by each of
available PDO map sets:

Motion function PDO map PDO map PDO map PDO map
set (1) set (2)2 set (3)°3 set (4)°°
RxPDO/TxPDO RxPDO/TxPDO RxPDO/TxPDO RxPDO/TxPDO
1701 hex/1B01 hex | 1702 hex/1B04 hex | 1704 hex/1B04 hex | 170 hex/1B04 hex
Position control
(CSP) O O O O
Speed control
(Csv)* x © © ©
Torque control
(CST)™ x © © x
Option:
Torque *feed- X X X @)
forward 4
Option:
Torque limit™ x X ) 0)
Option:
Velocity limitation™ x © © x
Origin search O O O O
Latch probe/interrupt o o o o
feeding
Torque. limit data % % o o
refreshing
Feedback o % o o o
speed monitoring

*1.If your PCU is connected with an OMRON G5-series Servo Drive earlier than version 2.0, PDO map
set (1) is selected on a fixed basis.

*2. Immediately after your PCU is added to the network configuration, PDO map set (2) is selected by
default. (Factory default)
If you perform full-closed loop control, select PDO map set (1).

*3. Change the Torque Limit Switching Mode setting (3521h) for G5-series Servo Drive to 5. For details,
refer to 10-4 Torque Limits on page 10-19.

*4. This function is part of the Synchronous Data Link function and therefore not available with the CJ1W-
NCO81.
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EtherCAT Communications

2-3 Network Configuration

Configuration Using the Automatic Network Setup

When the network is set up automatically, the actual configuration of the network is read and
the configuration information that is read is used as the basis for automatically setting up the
network. After the automatic network setup has been performed, jogging, inching, direct oper-
ation, origin searches, and wiring checks can be performed in Test Run Mode.

I Execution Method

There are two ways that can be used for automatic network setup.

+ Select Network Auto Setup from the Network Menu.

+ Start the Support Software while connected online. If there are no network settings in the PCU,
the network will be set up automatically.

I Flowchart for Automatic Network Setup

A flowchart for automatically setting up the network is given below.

@utomatic setup execute@

v

Network set up automatically. !
Automatic setting Failed
results OK? ¢
Setup failure message
NG

Transfer OK?

Transfer executed.

Transfer failed

Transfer results OK?

Transfer
OK

Transfer failed message

C END >< i Y y

*1 Network configurations that have been created using automatic network setup
can be corrected manually.

2-19
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Manual Configuration

The network can be configured manually by adding and deleting slaves and changing slave
models. First we will describe the network configuration display.

I Network Configuration Display

The network configuration is displayed as shown below in a tree view of the slaves connected
to the EtherCAT network with the PCU as the master.

o
File Edit NCUnit MNetwork Tool Help
=il T eV R R S NE e  E  A C E
= E,,,géit;;;inl;ﬁ? UNIHEIINCES | etk Configuration | Metwork Information' Remate 1/0 [nput/Output Memary Area Allocation List
Common Parameter
Axis Parameter ferf =
Memory Operation Param Comrnunication Cycls 250 e
EI% Memory Operation
Condition Data I—D
Sequence Data Fiepsat Count
All Registered Slave g
Participation Standby Time 30 [10=-2005)
Timeout Detection Caunt I 2018
4 "Dperation at Errar Detection
e Ia'-:-'e[RSSD-KN £ Continue  Stop
3_Mew Slave[R38D+M
:'lejrr-lev-.' Sla."'IE[RSSD“J_ Revizsion Checking Function Setting
B
" Enabled @ Dizabled
KN i
Help is displayed by pressing F1 key. Offdine  [PCU Control Cycle: 2.0ms o
Symbol Name Description
A Order of display The slaves that are connected to the EtherCAT network are dis-
played in order with the slave that is closed to the PCU on top.
B Node address The node address of the connected slave is displayed.
It corresponds to the control axis number in the PCU.
C Number of unregistered | The number of slaves that can still be registered in the PCU is
slaves displayed.
D Slave enabled/disabled Whether the slave is enabled or disabled is indicated. is dis-
status played when the slave is enabled and ﬂ is displayed when it is
disabled.
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2-3 Network Configuration

I Adding Slaves

When you add a slave, it will be added to the end of the network.

Execution Method
There are three ways that can be used to add a slave.

+ Select Add Slave from the Network Menu.
+ Right-click in the network settings in the tree view and select Add Slave from the pop-up menu.

+ Place the focus on a slave or the network settings in the tree view and press the Ctrl + Insert Keys.

When a slave is added, a dialog box will be displayed to select the slave.

- GH-IDNE1+ID08-1 0100 ;I
- GHEIDNE11+1016-1 (1.00
- GH-IDNE11+0008-1 7100
Gr-IDNE11+0016-1 (6100

01627 1 07

- GR-IDNE2T+1008 0100 J
- GHEIDNE21+ID16 O41.00

- GH-IDNG21+0008 (1.0

- GH-IDNG21+0016 100

- GH-IDNE21+1008-1 0100

- GHEIDNE2T+ID16-1 Q.00

- GH-IDNE21+0008-1 O1.00

- GHEIDNE2T+0D16-1 0100

L =T ATT O LI

I Dizplay all Slaves

EtherCAT Communications

Node Address: [50 :II Setting range 1 o &0
Mame: INew Slave
Size of Remote 10 hput/Qutput . I 7 . I ]
Memary Areas L Byte e Byte
Memory Size for PDO Communications ™ I 2 Byte ouT: I—U Byte
Femaining Memary Size for PDO X a4 2 304
Communications I Byte ouT: Byte

014 I Cancel |
Name Description
Node address Specifies the node address. The recommended node address ' is dis-

played at startup.

Name Displays the name of the slave. The name can be edited.

If the slave name contains characters specific to a particular language, the Start
Special Tool -- Start with Settings Inherited menu command cannot be used to
start the CX-Drive when operating under an OS for a different language.

To use saved data in different language platforms, use single-byte alpha-
numeric characters for the slave names.

Size of Remote /O Displays the size of memory used for the Remote I/O Input/Output Memory
Input/Output Memory Areas | Area for the selected slave.

Memory Size for PDO Displays the size of memory used for PDO communications for the select-
Communication ed slave.

Remaining Memory Size Displays the size of memory still available for use in PDO communications.
for PDO Communications

*1. The recommended node address is a node address for which the 1/O area will not overlap with the
area for other remote 1/O.

The recommended node address (i.e., the next node address for which the 1/0 area will not
overlap with the area for other remote 1/O) is automatically displayed.
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EI Precautions for Correct Use

+ Ifanode address is set that causes a remote 1/O area to overlap with an I/O area for another slave,
a message will be displayed saying that the areas overlap. If this happens, change the node
address so that the areas do not overlap.

+ To start the CX-Drive from the project tree in the PCU Setting Window, right-click the registered
Servo Drive and select Start Special Tool — Start with Settings Inherited. If the slave name uses
characters specific to a particular language, this method cannot be used to start the CX-Drive
when the saved project is opened in a CX-Programmer in another language. For example, if the
slave name includes Japanese characters, the CX-Drive cannot be started from the project tree
in the PCU Setting Window of an English version of CX-Programmer.

To use saved data in different language platforms, use single-byte alpha-numeric charac-
ters for the slave names in the slave properties.

Select the slave to add to the network and click the OK Button. The new slave will be displayed
in the tree view as shown below.

[ Mew Unit[Unit Model: C.J1)
File Edit NG Unit  Metwork  Tool Help

R 2 e e e o = o

E--ﬂ Unit Mol Mew Unit (S J1W-NG
1Y Parametar

Common Parameter

fixiz Parameter

Memory Operation Paral

EI% Memory Operation

E5 Condition Data Repeat Gount I i

E|'_7 Sequence Data

Metwork. Gonfiguration | Metwark Infar mation | Remate L0 Input/Output Memary frea Allocation List

Communication Cycle 280 | us

All Registered Slave _
Participation Standby Time a0 (10s-200s)

Timeout Detection Count I 2| (-8

—Operation at Error Detection

“f #01 Mew Slave[RBED-K

' Continue " Stop

— Pevigion Checking Function Setting

(*' Enabled " Dizabled

K I 2

Help is displayed by pressing F1 key. |cJ2H-CPUB4-EIP (Off-line [Gontral Gycle: 20ms | 7

The lowest available node address will be calculated and set for the new node address.

When a Servo Drive is selected, the next available node address is automatically set starting
from node address 1.

When a remote /O slave is selected for the CJ1W-NC482/ 882/ F82, the next available node
address is automatically set starting from node address 17.

% Reference

Remote 1/O slaves can also be selected for the CJ1W-NC281/481/881/F81. Node address-
es will be set from node address 1 (the same as for Servo Drives).
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2-3 Network Configuration

Related Settings

Item Setting Method

Changing the node address Right-click the slave to change, select Change Slave Model from the
pop-up menu, and edit the node address.

Changing the slave name Use the same procedure as above to select Change Slave Model and
change the slave name.

I Deleting a Slave

When you delete a slave, it will be deleted from the network.

Execution Method
There are three ways that can be used to delete a slave.
+ Select Delete Slave from the Network Menu.
+ Right-click the slave to delete in the tree view and select Delete Slave from the pop-up menu.
+ Select the slave in the tree view and press the Delete key.

I Changing the Model of a Slave

You can change the model of a slave without changing the name, node address, or network
location of the slave. Other settings are not changed. This function is convenient for changing
the model of a slave without changing its location.

Execution Method
There are two ways that can be used to change the model of a slave.
+ Select Change Slave Model from the Network Menu.
+ Right-click the slave in the tree view and select Change Slave Model from the pop-up menu.

When this command is executed, a dialog box will be displayed to select the slave model.

G¥-OD1621+0008 (V1.00 d
GX-ODN621+0018 (100

GH-ODB21+ID08-1 (10D

GH-ODB21+IDE-1 (1.0

GX-ODME21+0D08-1 (10D

GH-ODE21+0D18-1 (10D

GH-MDTE1T 0.0

GH-MDT621 0.0

GH-IDNE2 (4100 J
GH-IDN622 (7100

GH-ODEI2 0710

G¥-001622 0v1.0)

[~ Digplay all Slaves

Node Address: [23 :II Setting rares 1 t0 30

Narme: INEW Glave

Size of Remate IO Iput/Output % I 2 s 2
Memory Areas I Byte ouT: I Bivte

Memory Size for PDO Communications M I 2 Byte QUT: I 2 Eyte

Remaining Memary Size for PDO
Gommunications I 15 Byte ouT: 06 By

Ok I Gancel |

Select the new model from the list and press the OK Key. The model will be changed.
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I Moving Slaves

A specified slave can be moved up and down. This can be used to change the location of a
slave in the network.

This function is convenient for changing the location of a slave without changing the settings
of the slave.

Execution Method
There are three ways that can be used to change the location of a slave.

+ Select Move Slave Upward/Down from the Network Menu.

+ Right-click the slave to move in the tree view and select Move Slave Upward/Down from the popup
menu.

+ Select the slave in the tree view and press the Ctrl + T or Ctrl + { keys.

I Enabling/Disabling Slaves

Control for a specified slave can be enabled or disabled.

This allows you to enable or disable a slave without changing the network settings or other set-
tings. This function is convenient for temporarily disabling a slave.

This method differs in the following points compared with removing the slave completely from

the network configuration information.

+ Unit control performance is not affected by enabling or disabling the slave. (The communications
cycle and control cycle remain the same.)

+ Remote I/O Input/Output Memory Areas will be reserved, so the memory area allocations will not
change.

EI Precautions for Correct Use

+ When slaves are enabled or disabled, the network configuration must be transferred to the PCU
again and saved, and the Unit must be restarted.

+ Make sure that the node address is specified in the slave before enabling or disabling the slave
(e.g., set the node address on the rotary switches or in nonvolatile memory in the PCU).
If the node address is specified in the network configuration in the PCU, the node addresses
may change when the slave is disabled.
When using an OMRON G5-series Servo Drive, set the node address to a value other than 00
and set the node address in the Servo Drive.
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Execution Method
There are two ways that can be used to enable or disable a slave.

+ Select Disable Slave or Enable Slave from the Network Menu.

+ Right-click the slave in the tree view and select Disable Slave or Enable Slave from the pop-up
menu.

l Revision Checking Function Setting

With Support Software version 9.32 or later, the Revision Checking Function Setting is dis-
abled by factory default.

If your version of Support Software supports the slave that you are adding, you can enable Re-
vision Checking so that you can use Auto Setup to configure the slave.

If you want to replace or add a slave revision that is not supported by your version of Support
Software, do the following:

To replace a connected slave
Disable the Revision Checking function and then replace the slave.

To add a new slave
Disable the Revision Checking function and then manually configure the slave.

@ Reference

Disabling the Revision Checking function to replace or add a slave as explained above may
not allow you to use new functions available with the latest revision of the slave.

Make sure that your Support Software version provides support for the latest revision of the
slave.

I PDO Setup

You can select a certain set of PDO communications data for OMRON G5-series Servo Drives
(version 2.0 or later).

Thus you can change what data is controlled by your PCU.

When you select one of the following combinations of motion functions, the system automati-
cally switches to the appropriate set of PDO communications data:

Motion function PDO communica- | PDO commu-
tions data nications size
IN ouT
Position Control 0x1B01 | 0x1701 28 bytes

Position Control, Speed Control, Torque Control, Velocity Limitation | Ox1B04 | 0x1702 29 bytes

Position Control, Speed Control, Torque Control, Velocity Limita- | Ox1B04 | 0x1704 29 bytes
tion, Torque Limit

Position Control, Speed Control, Torque Feedforward, Torque Limit | Ox1B04 | 0x1705 29 bytes
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Execution Method
Follow these steps:

From the tree view, select your desired OMRON G5-series Servo Drive. On the PDO Setup
tab displayed in the edit pane on the right-hand side, click the Select By Support Function but-
ton.

Mew Unit[Unit b

@ Common Parameter

fixiz Parameter

@ Memory Operation Para

EI% Memory Operation
{E=

Sequence Data
B Task1
S Task2

i
|
|

LI =L

=iy, Network Setting (Blank:71)

suonedIuNnwwo) 1vo4ayig

Controlword
Target postion

Position actual value 32 Target velocity 32 DINT
Torque actual value 16 Target torque 16/ INT
Modes of operation display B & Modes of operation

Touch probe status 16 Touch probe function
Touch probe pos1 pos value Max profile velocity

Touch probe pos2 pos value
Digital inputs
Velocity actual value

Select your desired functions on the dialog box that appears.
If you perform full-closed loop control, select FUNCA1.
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I Slave Properties

The properties can be used to view the name, model, and other production information for the

specified slave.

Execution Method

There are two ways that can be used to access the properties.

+ Right-click the slave in the tree view and select Properties from the pop-up menu.

+ Select Property from the Network Menu.

Displayed Properties

The following properties are displayed.

#11 _Mew Slave property

Wendor Mame :
Group Type :
odel :

Revigion :

Mame :
Mode Address:

Pozition Address :

Memory Size for PDO
Communication:

Vendor 1D :

Product Code

IOmron Corporation

IServo Drive

|F{88D—KNP.5L—EOT

|v1.n

INew Slave
f
ID

IM I 28 Byte OUT:I 28 Byte

Serial No.: [0

Name Description
Vendor Name Displays the vendor of the slave.
Group Type Displays the model of the slave.
Model Displays the model of the slave.
Revision Displays the revision number of the slave.
Name Displays the name of the slave.
Node Address Displays the node address of the slave.

Position Address

Connection numbers are assigned starting from the slave closest to the
PCU. The number is decremented from 0.

Memory Size for PDO Displays the size of memory used for PDO communications for the slave.
Communication

Vendor ID Displays the vendor of the slave.

Product Code Displays the product code of the slave.

Serial No. Displays the serial number of the slave.
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Installation and Wiring
]

This section describes the names and functions, installation method, wiring
method, and other hardware information.

3-1 Part Names and Area Allocations ...........ccoceeiiiiininniiiiicnnnns 31
3-2 Installing the PCU ... 3-5
3-3 External /0 CirCuits.........ccoovmmririiiiiceerne s 3-8
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3-7 Wiring Check with the CX-Programmer..........cccccocevinnnnnen 3-15
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Installation and Wiring

3-1 Part Names and Area Allocations

3-1 Part Names and Area Allocations

This section describes the names of PCU parts and allocations in the CPU Bus Unit Area.

Part Names

3-1

CJ1W-NC281/-NC481/-NC881/-NCF81
CJ1W-NC482/-NC882/-NCF82

NC881
‘:‘ ‘:l E§§ % Indicators
oo Show the operating status of the PCU.
,lT % Unit Number Switch
Sets the unit number of the PCU.
EthercAT~
EtherCAT Communications Connector
Connects to the EtherCAT Communications Cable.
ECAT
RUN
EcT Indicators and Display
LA Show the EtherCAT communications status.
I Indicators
Indicator Display State Description
color
ON Normal operation.
RUN Green | OFF The power supply is OFF, a hardware error has
occurred, or the PLC has detected a PCU error.
ON An error has occurred.
ERC Red
OFF Other than the above
ON There is an error in the PLC.
ERH Red
OFF Other than the above
OFF Initialized state
ECAT Blinking Pre-Operational state
RUN Green - -
Single flash Safe-Operational state
ON Operational state
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Indicator Display State Description
color
OFF No error
Blinking Communications setting error
Single flash Synchronization error or communications data
ECAT error
Red
ERR
Double flash Application WDT timeout
Flickering Boot error
ON PDI WDT timeout
OFF Link not established in physical layer.
L/A Green | ON Link established in physical layer.
Flickering In operation after establishing link.

Indicator status is described below.

50 ms
_|__
ON
Flickering
OFF —
ON
o 200] 200
Blinking ms "ms
OFF —
ON
Single 200 1000 200
flash ms ms ms
OFF —
ON
Double 2001200200 1000 200
flash ms|ms | ms ms ms
OFF —
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3-1 Part Names and Area Allocations

@ Reference

The 7-segment display on the front of the PCU displays information such as the error type
when errors occur. The 7-segment display will be as follows during normal operation:

+ When There Is No Network Configuration Information or EtherCAT Initialization

¥ c— ¥ c—
0 D
D, s
+ During Normal Operation (i.e., during EtherCAT Communications)
When the Synchronous Data Link function is enabled in the CJ1W-NC[J82 (PCU with unit

version 1.3 or later), the dot to the right the first dot digit of the 7-segment display turns ON.
When the Synchronous Data Link function is disabled, the first digit's dot is OFF.

I

110,

-y,

[y
=1,

l Unit Number Switch (UNIT No.)
This switch is used to set the unit number of the PCU as a CPU Bus Unit.

45553 UNIT

NS No.
2% Setting range: 0 to F (unit numbers 0 to 15)

Note: The unit number is factory-set to 0.

The unit number that is set determines the words that are allocated to the PCU in the CPU Bus
Unit Area in the CPU Unit.

Each CJ1W-NC281/481/881/F81/482/882/F82 PCU is allocated the words for one CPU Bus
Unit. It is therefore allocated 25 words in the CPU Bus Unit Area.

Any unit number can be set as long as the same number has not been set for another CPU
Bus Unit in the same PLC.

|E| Precautions for Correct Use

+ Make sure that the power supply is OFF when you perform settings.

I EtherCAT Communications Connector

Connect the PCU to the EtherCAT devices using an EtherCAT Communications Cable.

Refer to 3-3 External I/O Circuits on page 3-8 for models of EtherCAT Communications Cables
and connection examples.
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Memory Area Allocation List

The unit number that is set determines the words that are allocated to the PCU in the CPU Bus
Unit Area in the CPU Unit.

l CPU Bus Unit Area

Each CJ1W-NC281/481/881/F81/482/882/F82 PCU is allocated 25 words as a PCU Control
Memory Area.

m';jnr:ti:er Allocated words n:jnr:li:er Allocated words
0 1500 to 1524 8 1700 to 1724
1 1525 to 1549 9 1725 to 1749
2 1550 to 1574 10 (A) 1750 to 1774
3 1575 to 1599 11 (B) 1775 to 1799
4 1600 to 1624 12 (C) 1800 to 1824
5 1625 to 1649 13 (D) 1825 to 1849
6 1650 to 1674 14 (E) 1850 to 1874
7 1675 to 1699 15 (F) 1875 to 1899

|E| Precautions for Correct Use

+ Do not set the same unit number as another CPU Bus Unit in the same PLC. If the same unit
number is used by more than one Unit, a fatal Unit number duplication error will occur and
operation will stop.

+ To perform axis control, direct operation, or memory operation, you also need to set the Direct
Operation Command Memory Area and Memory Operation Command Memory Area, in
addition to Unit Control Memory Area. For details, refer to 6-6 Operation Memory Areas on

page 6-80.
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3-2 Installing the PCU

3-2 Installing the PCU

This section describes the installation method of the PCU and provides its dimensions.

System Configuration Precautions

+ The words that are allocated to the PCU in the CPU Bus Unit Area are deter mined by the unit
number that is set on the front panel of the PCU.
They are not deter mined by the location in which the PCU is connected in the PLC.

+ The PCU can be connected in a CPU Rack or Expansion Rack. You can connect up to 16 PCUs
per PLC.
You can connect up to 10 CJ-series Configuration Units in one CPU Rack or Expansion Rack.

|E| Precautions for Correct Use

+ The upper limit of the current or power that can be supplied to mounted Units is determined by
the model of the Power Supply Unit that is mounted to the CPU Rack or Expansion Rack of the
PLC.

+ Design your system so that the total current consumption of the mounted Units does not exceed
the maximum current for each voltage group and the total power consumption does not exceed
the upper limit for the Power Supply Unit.

+ Refer to the manual for the CPU Unit for the method to calculate the current consumption of
mounted Units.

PCU Installation Method

Use the following procedure to install the PCU.
1. Align the connectors properly and then mount the PCU.

Hook Hook holes

S
Connector

| —=
= =
= 0

©"

EtherCAT™

u
AC100-240y
INPUT

L2
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2. Slide the yellow sliders at the top and bottom of the PCU until you hear them lock
into place.

Slide the sliders to the back until
you hear them click into place.

EI Precautions for Correct Use

+ If you do not lock the sliders properly, the PCU may not function properly.

To remove the PCU, slide the sliders in the “release” direction to unlock the sliders.

PCU Handling Precautions

+ Always turn OFF the power supply to the PLC before you mount or remove the PCU and before
you connect or disconnect PCU wires.

+ To prevent negative effects from noise, wire the 1/O lines in separate ducts from high-voltage lines
and power lines.
+ Wire scraps may scatter during wiring. To prevent wire scraps from entering the PCU, do not

remove the label on the top of the PCU until wiring has been completed. Once wiring has been
completed, be sure to remove the label to allow heat radiation.

Remove the label after wiring
has been completed.

g
©

EthercaT=t

o
RN
=
&
Ua
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3-2 Installing the PCU

Dimensions

3-7

I CJ1W-NC281/-NC481/-NC881/-NCF81/-NC482/-NC882/-NCF82

~ 66.45
N 31 65
*M —,
__%lﬂ | F (| (| M
ﬂ -
| s
]
S | O === |
| e
L
‘ - EIJ ]
1 e |:|
N
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3-3 External I/O Circuits

This section describes the external 1/0 that is used when a PCU is connected to a G5-series
Servo Drive with Built-in EtherCAT (R88D-KNI-ECT(-R)).

PCU I/O Signals

The PCU has only one EtherCAT communications connector.

I EtherCAT Communications Connector

This connector is used to connect the EtherCAT twisted-pair cable.

Connector Specifications

Specification Description

Electrical Conforms to IEEE 802.3 standards.

characteristics

Connector RJ45 8-pin modular connector (Conforms to ISO 8877.)
structure

Pin Assignments

Pin No. Signal name Abbreviation Signal direction
1 Transmission data + TD+ Output
2 Transmission data - TD- Output
3 Reception data + RD+ Input
4 Not used. -
a 5 Not used. --- —
6 Reception data - RD- Input
7 Not used. --- -
8 Not used. -—
Hood Frame ground FG -—-

@ Reference

Refer to the G5-series AC Servomotors/Servo Drives with Built-in EtherCAT
Communications User’s Manual (Cat. No. 1573) for information on OMRON G5-series Servo
Drive connections.
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3-4 Wiring

3-4 Wiring

This section describes OMRON G5-series Servo Drive connections and provides a connection
example for Servo Drive control 1/O.

Wiring EtherCAT Communications

An EtherCAT Communications Cable is used to connect the PCU with Servo Drives or other
EtherCAT slaves.

Use a category 5 or higher cable with double, aluminum tape and braided shielding.

Use a category 5 or higher, shielded connector.

|E| Precautions for Correct Use

+ The maximum distance between any two nodes is 100 m. Some cables, however, are not rated
for 100 m. Generally speaking, the transmission performance of stranded wires is worse than
that of solid wire. Cables with stranded wires generally are not rated for 100 m. Contact the
cable manufacturer for details.

+ When selecting a connector, make sure that it is suitable for the cable that you are using. The
following items must be confirmed: conductor size, whether connector is solid or stranded wire,
whether there are 2 wire pairs or 4, the outside diameter, etc.

% Reference

As long as you use a category 5 or higher Ethernet cable, communications will be possible
either with or without a shield. However, to ensure sufficient immunity to noise, we
recommend cable with double, aluminum tape and braided shielding.

I Wire Gauge and Number of Pairs: AWG24, 4-pair Cable

EtherCAT Communications Cables
The following cable is recommended.

Rr:::umf':;:f:f Model Contact information
Tonichi Kyosan Cable, Ltd. NETSTAR-C5E SAB 0.5 x 4P | Kanetsu Co.
Kuramo Electric Co. KETH-SB Kuramo Electric Co.
SWCC Showa Cable Systems | FAE-5004 SWCC Showa Cable Systems Co.
Co.

Connector (Modular Plug) Specifications
The following connector is recommended.

Recommended manufacturer Model Contact information

MPS588 Panduit Corporation
Japan Branch Osaka Sales Office

Panduit Corporation

39 CJ-series Position Control Unit Operation Manual (CJ1W-NC281/NC481/NC881/NCF81/NC482/NC882/NCF82)



3-4 Wiring

Attaching the Connectors to the Cable
Use straight wiring to attach the connectors to the communications cable.

=N

Pin No. Wire color
White-Green

Green

White-Orange

Blue

=

Wire color

Pin No.

White-Green

Green

White-Orange

White-Blue

Blue

Orange
White-Brown
8 Brown
Hood Shield

N|o|la|ldh|OWIN|-~

White-Blue

Orange

White-Brown

Njo|la|dh|WIN]|~

Brown

Shield

Hood

Note 1. Connect the cable shield to the connector hood at both ends of the cable.
Note 2. There are two connection methods for Ethernet: T568A and T568B.T568A is shown above, but

T568B can also be used.

I Wire Gauge and Number of Pairs: AWG22, 2-pair Cable

EtherCAT Communications Cables
The following cable is recommended.

Recommended manufacturer

Model

Contact information

Kuramo Electric Co.

KETH-PSB-OMR

Kuramo Electric Co.

Connector (Modular Plug) Specifications
The following connector is recommended.

Recommended manufacturer

Model

OMRON

XS6G-T421-1
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3-4 Wiring

Wiring Servo Drive I/O Signals

This section provides a connection example for Servo Drive control I/O signals when the PCU
is used together with an OMRON G5-series Servo Drive.

Refer to the G5-series AC Servomotors/Servo Drives with Built-in EtherCAT Communications
User’s Manual (Cat. No. 1573) for information on the Servo Drive power supply and
connections to Servomotors.

I Connection Example for Control I/O Connector (CN1)

12 to 24 VDC +24VINl6 47kQ ey 10Q 3 |/ALM
- - \ 1§<E Alarm output Max.

Emergency stop 1kQ é}( . 4]ALMCOM applicable
(general-purpose input 1) INTL5 | [ 1 Th e voltage
il ! - DC30V

4.7kQ OUTMA1

Max. output
"""""""""""""""" j}@ General-purpose output 1 | oot

Forward drive prohibit 1kQ N < . 2 |OUTM1COM : DC50mA
(general-purpose input 2) IN2[ 7 !

2.7K0 10025 [OUTM2

EQKE General-purpose output 2

Reverse dive prohibit 1Q é§< | 26 0OUTM2COM
(general-purpose input 3) IN3[.8 l

4.7kQ
Origin proximity 1kQ é} <
(general-purpose input4) IN4[ 9 !

4.7kQ
External laich 3 1kQ é\\: <
Meral-purpose input 5) IN5J 10 1

4.7kQ
External latch 2 1kQ é} <
(general-purpose input 6) ING[ 11 !

4.7kQ 16 LGND

L

External latch 1 1kQ é\\« < -
(general-purpose input 7) IN7].12 !

4.7kQ
Monitor input 0 1kQ é\\: <
| (general-purpose input 8) IN8[ 13 1

BAT 114

Frame ground

Backup
battery BATGND 15 Hood | FG

*1. With the default settings of the OMRON Gb5-series Servo Drive, external latch 1 is the external origin
input and external latch 2 is the external interrupt input.
*2. A battery with a cable is not required when connecting a backup battery.
Note 1. Parameters can be set to assign functions to the general-purpose inputs on pins 5, 7, 8, 9, 10,
11,12, and 13.
Note 2. Parameters can be set to assign functions to the general-purpose outputs on pins 1, 2, 25, and
26.
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EI Precautions for Correct Use

+ The forward drive prohibit input (POT), reverse drive prohibit input (NOT) and origin proximity
input (DEC) assigned to external inputs of the Servo Drive are used for the PCU as the Forward
Limit Input Flag, Reverse Forward Limit Input Flag, and Origin Proximity Input Flag. Make sure
that the signal widths for all of these input signals are longer than the control cycle of the PCU.
If the input signal widths are shorter than the control cycle, the PCU may not be able to detect
the input signals, resulting in incorrect operation.

H

+ When controlling a Servo Drive with EtherCAT communications, PCU controls, Servo Drive 5
drive prohibit inputs, and stop processing for the Servomotor when errors occur are performed ,‘!’,.
using software. Always implement safety measures outside of the Servo Drive to enable o
stopping in an emergency, such as a shutoff circuit for the main Servo Drive power supply. 2

5
=S
Q
=
Q
=
=]
«Q
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3-5 Connection Example for Servo Drives

3-5 Connection Example for Servo
Drives

This section shows the connection method for the EtherCAT communications cable between
the PCU and slave devices.

The cable is connected between the PCU and the ECAT IN connector on the slave device. The
ECAT OUT connector on the slave device is then connected to the ECAT IN connector on the
next slave device. The ECAT OUT connector on the last slave device is not connected to
anything.

Connection Examples for Servo Drive

3-13

This section shows a connection example for the EtherCAT communications cable between
the PCU and OMRON G5-series Servo Drives.

Power
Supply  CJ-series Position Control Unit
Unit CPU Unit
TR
3

Ay — e

0O E[@] 00
0O ml@) mi@)
mj(@) ml@) ml@)}
@) o0Q cQ
@) E@) cQ
© ©O=k ©g®
00 m[@] cQ
@) @) cQ
0O (@) (@)
0O ml(@) wl(@)
58 Sl Ehe
=l B 5

@)U=X] ® ®

EI Precautions for Correct Use

+ Always turn OFF the power supply to the PCU and Servo Drives before connecting or
disconnecting the EtherCAT communications cable.

+ Do not exceed 100 m between any two nodes (L1, L2...Ln).

+ Do not use Ethernet hubs to relay the network. EtherCAT communications will not be
performed normally if an Ethernet hub is used.
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3-6 Wiring Unused Axes

This section describes what to do when not all of the PCU axes are used.

Set the Axis Type axis parameter to specify whether a given axis is used.

Parameter name Function Setting range Unit Default setting
Axis Type Set the axis type.
0: Physical axis
Oto2 - 0

1: Encoder axis
2: Unused axis

I/O wiring is not required for axes that are set as unused axes.

@ Reference

+ Select Physical Axis or Encoder Axis for axes that are actually wired to operate, and select
Unused Axis for other axes.

CJ-series Position Control Unit Operation Manual (CJ1W-NC281/NC481/NC881/NCF81/NC482/NC882/NCF82)
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3-7 Wiring Check with the CX-Programmer

3-7 Wiring Check with the CX-Programmer

You can use the CX-Programmer to check the wiring.

You can manually operate the I/O signals of the Servo Drive connector and external signal
connector.

H

iring

Operating Procedure

1. Connect online to the PLC from the CX-Programmer.
2. Open the PCU Setting Window.
3. Select Test Run from the NC Unit Menu.

When the precaution dialog box below appears, read the message carefully. After you confirm
safety, click the OK Button.

x

CAUTION

Thiz function actually operates the motor and can be dangerous.
M ake sure to refer ta the Dperation Manual before erecution.
The following items require special attention.

Installation and W

Confirm zafety around the operating section.

Press the JOG Buttons to operate the mator at the designated
speed, Execute only after confiming the safety.

Provide an emergency stop device extemnally.

There iz a possibility that the operatioh on the personal computer
may not gtop the motor operation, To be able to gtop the motar
immediately, provide an emergency stop device extemally.

Cautions during Dperation

All commands from CPU are invalid during operation because of
software exclusive made,

Starts operation. Proceed?

Cancel

Itl Precautions for Correct Use

+ When you click the OK Button, the PCU will enter Support Software-controlled Operation Mode.
Refer to 4-1 Outline of Manual Operation on page 4-1 for information on Support Software-
controlled Operation Mode.
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4. When the Test Run Dialog Box appears, click the Wiring Test Tab.

The following dialog box will appear.

-m Tezt RUN - Mew Unit[Unit Model: GJ1W=

’rﬂxis Selection

IP.xis1 vl All axiz at =top oH | ’7

fxis Ervor

Error Code I 0000 Fezet |

JOG nching | Direct Operation I Origin Search

— Reszet Output

| Drive Alarm Reset I

Deviation Counter Reset |

—Serva OMSOFF

AoFF

Servo OFF

Serva ON [

— Torque Limit——
Fuarward

7| | on |

Fewverse

Lorr [RRCLTN

—Input Signal
Forward Limit Input

Rewverze Limit Ihput

Crigin Proximity Input
Crigin Input

Interrupt hput

Immediate Stop hput
Pazitiohing Camplated Input

Drive Alarm Ihput

pore |l
pore |

)
pore |l
pore |l
pore |

5. Select the axis whose wiring you want to check.
6. In the Output Signal and Input Signal Areas, [2H I and m indicate the current

status.

7. In the Output Signal Area, click the _©N | buttons of the outputs you want to turn ON.
8. In the Output Signal Area, click the _9FF | buttons of the outputs you want to turn

OFF.
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3-7 Wiring Check with the CX-Programmer

317
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Manual Operation
]

This section describes manual operation for jogging and inching when the
Position Control Unit (PCU) is used together with an OMRON G5-series Servo

Drive.

4-1 Outline of Manual Operation
4-2 Jogging
4-3 Inching
4-4 Operations with CX-Programmer
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4-1 Outline of Manual Operation

4-1 Outline of Manual Operation

The operating information in the remainder of this manual assumes that the Position Control
Unit is used together with an OMRON G5-series Servo Drive.

Some parameters must be set before you can use manual operation.

This section describes operating procedures for jogging and inching. It also describes the
minimum parameters that are required for operation.

Manual operation is necessary to confirm that the motor rotates according to the commands
as soon as wiring is completed.

If you can confirm that the motor operation is performed according to commands in manual
operation, then you can be sure that the wiring is correct.

IEI Precautions for Correct Use

Direct operation can be used only when the Position Control Unit is used together with an
OMRON G5-series Servo Drive.

PCU Operating Modes

The PCU has the following operating modes. The operations that can be performed from the
PLC depend on the operating mode.

PCU status
i EtherCAT i
Or::::dt;ng Description of operating status PCU communica- | PO com- zgia;fg
R:;dy tions control mu:ll::atl::ms
9 state P
The PCU is in Initializing Mode from
when you turn ON the power supply or )
Initializing | restart the PCU until the PCU and oFF 'S”"ft° Not
Mode EtherCAT communications start. 0 ethGizc;naI B possible.
In this mode, the PCU Ready Flag (word P
n+11, bit 15) " is OFF.
In this mode, the PCU Setup Flag (word Only the
n, bit 15)' 1 is ON and the PCU Ready PCU
PCU Flag is OFF. Pre- Control
Setup Mode OFF Operational a Memory
Area will
operate.
Support Software-controlled Data
Support Transfer Mode is entered in response to
Software- a command from the CX-Programmer. OFF Pre- _ Not
controlled Data | In this mode, data can be transferred to Operational possible.
Transfer Mode | and from the CX-Programmer.
Ladder program outputs are disabled.

4-1
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PCU status
Operating Description of operating status PCU cf,t,:‘;:i?:a_ PDO com- | Operation
mode Ready . munications | from PLC
Flag tions control output
state
Support Software-controlled Data This output
Transfer Mode is entered in response to status prior to
Support a command from the CX-Programmer. entering
Software- In this mode, operation from the CX- Support Not
controlled Programmer is possible. OFF Operational Software- possible
Operation Ladder program outputs are disabled. controlled '
Mode Operation
Mode will be
held.
Normal In Normal Operation Mode, the PCU Normal
Operation Ready Flag is ON. ON Operational : Possible.
Mode operation

*1. “Word n” is the first word allocated to the PCU in the CPU Bus Unit Area. You can calculate the first word in the CPU
Bus Unit Area using the following formula:
First word allocated to PCU in CPU Bus Unit Area, n = CIO 1500 + 25 x unit number

% Reference

+ Manual operation can be performed using either of two methods: using Support Software-
controlled Operation Mode (i.e., from the CX-Programmer) or using normal operation from a PLC
ladder program.

CJ-series Position Con