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Introduction

Introduction

Thank you for purchasing an NJ-series CPU Unit.

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

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

Intended Audience

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

e Personnel in charge of introducing FA systems.

* Personnel in charge of designing FA systems.

e Personnel in charge of installing and maintaining FA systems.
* Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B3503.

Applicable Products

This manual covers the following products.
e NJ-series CPU Units

e NJ501-1300

e NJ501-1400

¢ NJ501-1500
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Relevant Manuals

Relevant Manuals

There are three manuals that provide basic information on the NJ-series CPU Units: the NJ-series CPU
Unit Hardware User’s Manual, the NJ-series CPU Unit Software User’s Manual (this manual), and the

NJ-series Instructions Reference Manual.

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

dio Version 1 Operation Manual (Cat. No. W504) for information on the Sysmac Studio.
Other manuals are necessary for specific system configurations and applications.

Read all of the manuals that are relevant to your system configuration and application to make the most
of the NJ-series CPU Unit.

Basic information

NJ-series User's Manuals
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Manual Configuration

NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500)

(This Manual)

Section

Description

Section 1
Introduction

This section provides an introduction to the NJ-series Controllers and their features,
and gives the NJ-series Controller specifications.

Section 2
System Configuration

This section describes the system configuration used for NJ-series Controllers.

Section 3
Configuration Units

This section describes the parts and functions of the configuration devices in the NJ-
series Controller configuration, including the CPU Unit and Configuration Units.

Section 4
Installation and Wiring

This section describes where and how to install the CPU Unit and Configuration Units
and how to wire them.

Section 5
Troubleshooting

This section describes the event codes, error confirmation methods, and corrections
for errors that can occur.

Section 6
Inspection and Maintenance

This section describes the contents of periodic inspections, the service life of the Bat-
tery and Power Supply Units, and replacement methods for the Battery and Power
Supply Units.

Appendices

The appendices provide the specifications of the Basic I/O Units, Unit dimensions,
load short-circuit protection detection, line disconnection detection, and measures for
EMC Directives.

I NJ-series CPU Unit Software User’s Manual (Cat. No. W501)

Section Description
Section 1 This section provides an introduction to the NJ-series Controllers and their features,
Introduction and gives the NJ-series Controller specifications.
Section 2 This section describes the variables and control systems of the CPU Unit and CPU
CPU Unit Operation Unit status.
Section 3 This section describes how to use I/O ports, how to create the slave configuration

I/0 Ports, Slave Configuration, and
Unit Configuration

and unit configuration and how to assign functions.

Section 4
Controller Setup

This section describes the initial settings of the function modules.

Section 5
Designing Tasks

This section describes the task system and types of tasks.

Section 6
Programming

This section describes programming, including the programming languages and the
variables and instructions that are used in programming.

Section 7

Simulation, Transferring Projects to
the Physical CPU Unit, and Opera-
tion

This section describes simulation of Controller operation and how to use the results
of simulation.

Section 8 This section describes CPU Unit status.

CPU Unit Status

Section 9 This section describes the functionality provided by the CPU Unit.

CPU Unit Functions

Section 10 This section describes how to go online with the CPU Unit and how to connect to
Communications Setup other devices.

Section 11 This section describes the procedures that are used to actually operate an NJ-series

Example of Actual Application Pro-
cedures

Controller.

Section 12
Troubleshooting

This section describes the event codes, error confirmation methods, and corrections
for errors that can occur.

Appendices

The appendices provide the CPU Unit specifications, task execution times, system-
defined variable lists, data attribute lists, CJ-series Unit memory information, CJ-
series Unit memory allocation methods, and data type conversion information.

NJ-series CPU Unit Hardware User’s Manual (W500)
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I NJ-series CPU Unit Motion Control User’s Manual (Cat. No. W507)

Section

Description

Section 1
Introduction to the Motion Control
Function Module

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

Section 2
Motion Control Configuration and
Principles

This section outlines the internal structure of the CPU Unit and describes the config-
uration and principles of the MC Function Module.

Section 3
Configuring Axes and Axes Groups

This section describes the concept of axes and axes groups, the settings for axes
that are required for the MC Test Run operations to function on the Sysmac Studio,
and the instructions for creating and configuring axes and axes groups using the Sys-
mac Studio.

Section 4
Checking Wiring from the Sysmac
Studio

This section describes the MC Test Run operations of the Sysmac Studio. You can
use the MC Test Run operations to monitor sensor signals, check Servomotor wiring,
and more, all without any programming.

Section 5
Motion Control Parameters

This section provides information on the axis parameters and axes group parameters
that are used for motion control.

Section 6
Motion Control Programming

This section provides the specifications of a motion control program and the operat-
ing procedures that are required up through actual program development.

Section 7
Manual Operation

This section describes manual operation when the MC Function Module is used
together with an OMRON G5-series Servo Drive.

Section 8 This section describes homing.
Homing
Section 9 This section describes the motion control functions that are used when connected to

Motion Control Functions

OMRON Gb5-series Servo Drives with built-in EtherCAT communications.

Section 10
Sample Programming

This section describes basic application methods for homing, error monitoring, and
other functions, and provides programming samples for absolute positioning, cam
operation, and other axis operations.

Section 11
Troubleshooting

This section describes the items to check when problems occur in the MC Function
Module. It includes error diagnosis and countermeasures for error indications, and
error diagnosis and countermeasures for operating conditions.

Appendices

The appendices describe settings and connection methods for OMRON G5-series
Servo Drive objects.

I NJ-series Instructions Reference Manual (Cat. No. W502)

Section

Description

Section 1
Instruction Set

This section provides a table of the instructions that are described in this manual.

Section 2
Instruction Descriptions

This section describes instruction specifications in detail.

Appendices

The appendices provide a table of error codes and other supplemental information to
use instructions.

NJ-series CPU Unit Hardware User’s Manual (W500)
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NJ-series CPU Unit Built-in EtherCAT Port User’s Manual

(Cat. No. W505)

Section

Description

Section 1
Introduction

This section provides an overview of EtherCAT communications, describes the sys-
tem configuration and specifications, and provides operating procedures.

Section 2
Part Names and Slave Settings

This section provides the part names and describes the slave settings and Sysmac
device functions.

Section 3
EtherCAT Communications

This section describes the different types of EtherCAT communications, EtherCAT
settings, and state transitions.

Section 4 This section describes how to connect and wire an EtherCAT network.
EtherCAT Network Wiring
Section 5 This section describes how to set the network configuration information and how to

Setting Up EtherCAT Communica-
tions with the Sysmac Studio

check EtherCAT communications from the Sysmac Studio.

Section 6
Process Data Communications and
SDO Communications

This section describes the timing of communications, response times, and special
instructions for process data communications and SDO communications. It also pro-
vides sample programming.

Section 7
System-defined Variables That Are
Related to the Built-in EtherCAT Port

This section describes the system-defined variables that are related to the built-in
EtherCAT port.

Section 8
Example of Operations for EtherCAT
Communications

This section provides a series of example operations for when an NJ-series CPU Unit
is connected to slaves.

Section 9
Troubleshooting

This section describes the event codes, error confirmation methods, and corrections
for errors that can occur for EtherCAT communications. It also describes how to
replace slaves.

Appendices

The appendices describe the relation of EtherCAT communications to overall CPU
Unit status, packet monitoring functions, and multi-vendor application.

NJ-series CPU Unit Hardware User’s Manual (W500)
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NJ-series CPU Unit Built-in EtherNet/IP Port User’s Manual

(Cat. No. W506)

Section

Description

Section 1
Introduction

This section provides an overview and the specifications of the built-in EtherNet/IP
port on an NJ-series Controller. It introduces EtherNet/IP communications and
describes the system configuration and operating procedures.

Section 2
Installing Ethernet Networks

This section describes the Ethernet network configuration devices, network installa-
tion, and cable connection methods.

Section 3
System-defined Variables Related to
the Built-in EtherNet/IP Port

This section describes the system-defined variables that are related to the built-in
EtherNet/IP port.

Section 4
Determining IP Addresses

This section describes how to set IP addresses for built-in EtherNet/IP ports.

Section 5
Sysmac Studio Settings for the
Built-in EtherNet/IP Port

This section describes the settings that are required for EtherNet/IP communications.

Section 6
Testing Communications

This section describes how to perform communications test with EtherNet/IP nodes
to confirm that the built-in EtherNet/IP port is set correctly.

Section 7
Tag Data Link Functions

This section introduces tag data link communications and describes the settings that
are required to use tag data links.

Section 8
Message Communications

This section describes how to use CIP message communications for devices on the
EtherNet/IP network, e.g., to read and write data.

Section 9 This section describes how to use socket communications to send and receive data
Socket Service with TCP/UDP.

Section 10 This section describes how to use the FTP server to download and upload files in the
FTP Server SD Memory Card to and from FTP clients.

Section 11 This section describes how to automatically get clock information from an NTP server
Automatic Clock Adjustment to update the clock information in the CPU Unit.

Section 12 This section describes how to use the SNMP to manage the built-in EtherNet/IP port
SNMP Agent as an SNMP agent.

Section 13 This section describes tag data links communications, adjustment of the communica-

Communications Performance and
Communications Load

tions load, and communications time.

Section 14
Troubleshooting

This section describes how to use event codes and network status to confirm errors
and corrections for them.

Appendices

The appendices provide a functional comparison of EtherNet/IP between NJ-series
CPU Units and other series, and describe EDS file management, Windows firewall

settings for connections from computers, and details on memory used for CJ-series
Units.

NJ-series Motion Control Instructions Reference Manual

(Cat. No. W508)

Section

Description

Section 1
Introduction to Motion Control
Instructions

This section gives an introduction to motion control instructions supported by NJ-
series CPU Units.

Section 2
Variables and Instructions

This section describes the variables and instructions for the Motion Control Function
Module.

Section 3
Axis Command Instructions

This section describes the instructions that are used to perform single-axis control for
the MC Function Module.

Section 4
Axes Group Instructions

This section describes the instructions to perform multi-axes coordinated control for
the MC Function Module.

Section 5
Common Command Instructions

This section describes the instructions that are used for both axes and axes groups.

Appendices

The appendices describe the error codes that are generated by the instructions.
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I NJ-series Troubleshooting Manual (Cat. No. W503)

Section

Description

Section 1
Overview of Errors

This section describes the errors that can occur on an NJ-series Controller, the oper-
ation that occurs for errors, and methods to confirm errors.

Section 2
Error Troubleshooting Methods

This section describes how to handle errors.

Section 3
Error Tables

This section lists all of the error events that can occur on NJ-series Controllers.

I Sysmac Studio Version 1 Operation Manual (Cat. No. W504)

Section

Description

Section 1
Introduction

This section provides an overview and lists the specifications of the Sysmac Studio
and describes its features and components.

Section 2
Installation and Uninstallation

This section describes how to install and uninstall the Sysmac Studio.

Section 3
System Design

This section describes the basic concepts for designing an NJ-series System with the
Sysmac Studio and the basic operating procedures.

Section 4
Programming

This section describes how to create programs with the Sysmac Studio.

Section 5
Online Connections to a Controller

This section describes how to go online with a Controller.

Section 6 This section describes how to debug the programs online on the Controller or debug
Debugging it offline with the Simulator.
Section 7 This section describes Sysmac Studio functions other than system design functions.

Other Functions

Section 8
Reusing Programming

This section describes how to reuse the programs that you create with the Sysmac
Studio.

Section 9
Support Software Provided with the
Sysmac Studio

This section describes the Support Software that is provided with the Sysmac Studio.

Section 10
Troubleshooting

This section describes the error messages that are displayed when you check a pro-
gram on the Sysmac Studio and how to correct those errors.

Appendices

The appendices describe the following:

Driver Installation for Direct USB Cable Connection
Specifying One of Multiple Ethernet Interface Cards
Online Help

Simulation Instructions
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Manual Structure

Page Structure

The following page structure is used in this manual.

Level 2 heading——

Level 3 heading——

A step in a procedure—
Indicates a procedure.

—— 4-3 Mounting Units

4 Installation and Wiring

4-3-1 Connecting Controller Components

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

T Join the Units so that the connectors fit exactly

Hook

Hook holes
r

snun Bununop €y

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

T

Level 1 heading

—— Level 2 heading

~ Level 3 heading

Gives the current
headings.

— Page tab

Gives the number

of the main section.

Move the sliders toward the back
untilthey lock into place.

SueUOdWOD Je]0NU0) BUNOBUU0D |-E-t

lr
L‘ for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

ens

Manual name

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

NJ-series CPU Unit Hardware User's Manual (W500) 4-9

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

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

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

|1/| Precautions for Correct Use
Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information
Additional information to read as required.

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

Note References are provided to more detailed or related information.

NJ-series CPU Unit Hardware User’s Manual (W500)
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Precaution on Terminology
In this manual, “download” refers to transferring data from the Sysmac Studio to the physical Controller
and “upload” refers to transferring data from the physical Controller to the Sysmac Studio.

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

NJ-series CPU Unit Hardware User’s Manual (W500) 9
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Read and Understand this Manual

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

Warranty and Limitations of Liability
WARRANTY

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

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

LIMITATIONS OF LIABILITY

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

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

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

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

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

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

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

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

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

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

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

PROGRAMMABLE PRODUCTS

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

CHANGE IN SPECIFICATIONS

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

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

DIMENSIONS AND WEIGHTS

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

PERFORMANCE DATA

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

ERRORS AND OMISSIONS

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

NJ-series CPU Unit Hardware User’s Manual (W500)
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Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of an
NJ-series Controller. The safety precautions that are provided are extremely important to safety. Always
read and heed the information provided in all safety precautions.

The following notation is used.

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

severe property damage.

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

Precautions for Safe Use

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

Ll’l Precautions for Correct Use
Indicates precautions on what to do and what not to do to ensure proper operation and performance.
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Symbols

The circle and slash symbol indicates operations that you must not do.
The specific operation is shown in the circle and explained in text.
This example indicates prohibiting disassembly.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a precaution for electric shock.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a general precaution.

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in text.
This example shows a general precaution for something that you must do.

22
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/A WARNING

I During Power Supply

Do not touch any of the terminals or terminal blocks while the power is being
supplied. Doing so may result in electric shock.

Do not attempt to take any Unit apart. In particular, high-voltage parts are
present in the Power Supply Unit while power is supplied orimmediately after
power is turned OFF. Touching any of these parts may result in electric
shock. There are sharp parts inside the Unit that may cause injury.

I Fail-safe Measures

Provide safety measures in external circuits to ensure safety in the system if
an abnormality occurs due to malfunction of the CPU Unit, other Units, or
slaves or due to other external factors affecting operation. Not doing so may
result in serious accidents due to incorrect operation.

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

The Controller outputs may remain ON or OFF due to deposition or burning
of the output relays or destruction of the output transistors. As a countermea-
sure for such problems, external safety measures must be provided to
ensure safe operation of the system.

The CPU Unit will turn OFF all outputs from Basic Output Units in the follow-

ing cases.

« |f an error occurs in the power supply

* |f the power supply connection becomes faulty

* |f a CPU watchdog timer error or CPU reset occurs

¢ |f a major fault level Controller error occurs

* While the CPU Unit is on standby until RUN mode is entered after the
power is turned ON

External safety measures must be provided to ensure safe operation of the
system even if the outputs turn OFF.

If external power supplies for slaves or other devices are overloaded or short-
circuited, the voltage will drop, outputs will turn OFF, and the system may be
unable to read inputs. Provide external safety measures in controls with mon-
itoring of external power supply voltage as required so that the system oper-
ates safely in such a case.

& S90S P
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/N\ WARNING

I Fail-safe Measures

Unintended outputs may occur when an error occurs in variable memory or
in memory used for CJ-series Units. As a countermeasure for such prob-
lems, external safety measures must be provided to ensure safe operation of
the system.

Provide measures in the communications system and user program to
ensure safety in the overall system even if errors or malfunctions occur in
data link communications or remote 1/0 communications.

If there is interference in remote I/O communications or if a major fault level
error occurs, output status will depend on the products that are used.
Confirm the operation that will occur when there is interference in communi-
cations or a major fault level error, and implement safety measures.
Correctly set all of the EtherCAT slaves.

The NJ-series Controller continues normal operation for a certain period of
time when a momentary power interruption occurs. This means that the NJ-
series Controller may receive incorrect signals from external devices that are
also affected by the power interruption. Accordingly, take suitable actions,
such as external fail-safe measures and interlock conditions, to monitor the
power supply voltage of the external device as required.

You must take fail-safe measures to ensure safety in the event of incorrect,
missing, or abnormal signals caused by broken signal lines, momentary
power interruptions, or other causes. Not doing so may result in serious acci-
dents due to incorrect operation.

I Voltage and Current Inputs

Make sure that the voltages and currents that are input to the Units and
slaves are within the specified ranges.

Inputting voltages or currents that are outside of the specified ranges may
cause accidents or fire.

I Downloading

Always confirm safety at the destination before you transfer a user program,
configuration data, setup data, device variables, or values in memory used
for CJ-series Units from the Sysmac Studio. The devices or machines may
perform unexpected operation regardless of the operating mode of the CPU
Unit.

S © SO &
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Safety Precautions

I Application

Do not touch any Unit when power is being supplied or immediately after the
power supply is turned OFF. Doing so may result in burn injury.

I Wiring

Be sure that all terminal screws and cable connector screws are tightened to
the torque specified in the relevant manuals. The loose screws may result in

fire or malfunction.

] Online Editing

Execute online editing only after confirming that no adverse effects will be
caused by deviations in the timing of I/O. If you perform online editing, the
task execution time may exceed the task period, I/O may not be refreshed
with external devices, input signals may not be read, and output timing may

change.

NJ-series CPU Unit Hardware User’s Manual (W500)
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Precautions for Safe Use

26

I Disassembly and Dropping

* Do not attempt to disassemble, repair, or modify any Units. Doing so may result in malfunction or fire.

¢ Do not drop any Unit or subject it to abnormal vibration or shock. Doing so may result in Unit malfunc-
tion or burning.

I Mounting

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

I Installation

* Always connect to a ground of 100 Q or less when installing the Units. A ground of 100 Q or less must
be installed when shorting the GR and LG terminals on the Power Supply Unit.

I Wiring
¢ Follow the instructions in this manual to correctly perform wiring.
Double-check all wiring and switch settings before turning ON the power supply.

e Use crimp terminals for wiring.
Do not connect bare stranded wires directly to terminals.

* Do not pull on the cables or bend the cables beyond their natural limit.
Do not place heavy objects on top of the cables or other wiring lines. Doing so may break the cables.

* Mount terminal blocks and connectors only after checking the mounting location carefully.
Be sure that the terminal blocks, expansion cables, and other items with locking devices are properly
locked into place.

* Always remove any dustproof labels that are on the top of the Units when they are shipped before
you turn ON the power supply. If the labels are not removed, heat will accumulate and malfunctions
may occur.

» Before you connect a computer to the CPU Unit, disconnect the power supply plug of the computer
from the AC outlet. Also, if the computer has an FG terminal, make the connections so that the FG
terminal has the same electrical potential as the FG (GR) terminal on the Power Supply Unit. A differ-
ence in electric potential between the computer and Controller may cause failure or malfunction.

* If the external power supply to an Output Unit or slave has polarity, connect it with the correct polarity.
If the polarity is reversed, current may flow in the reverse direction and damage the connected
devices regardless of the operation of the Controller.

I Power Supply Design

¢ Do not exceed the rated supply capacity of the Power Supply Units in the NJ-series Controller. The
rated supply capacities are given in the NJ-series CPU Unit Hardware User’s Manual
(Cat. No. W500).
If the capacity is exceeded, operation may stop, malfunctions may occur, or data may not be backed
up normally for power interruptions.
Use NJ-series Power Supply Units for both the NJ-series CPU Rack and Expansion Racks.
Operation is not possible if a CJ-series Power Supply Unit is used with an NJ-series CPU Unit or an
NJ-series Power Supply Unit is used with a CJ-series CPU Unit.
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* Do not apply voltages or connect loads to the Output Units or slaves in excess of the maximum rat-
ings.

e Surge current occurs when the power supply is turned ON. When selecting fuses or breakers for
external circuits, consider the above precaution and allow sufficient margin in shut-off performance.
Refer to the relevant manuals for surge current specifications. Refer to the NJ-series CPU Unit Hard-
ware User's Manual (Cat. No. W500) for surge current specifications.

* If the full dielectric strength voltage is applied or turned OFF using the switch on the tester, the gener-
ated impulse voltage may damage the Power Supply Unit. Use the adjustment on the tester to gradu-
ally increase and decrease the voltage.

* Apply the voltage between the Power Supply Unit's L1 or L2 terminal and the GR terminal when test-
ing insulation and dielectric strength. You do not have to disconnect the LG and GR terminals to per-
form these tests.

* Do not supply AC power from an inverter or other device with a square-wave output. Internal temper-
ature rise may result in smoking or burning. Always input a sinusoidal wave with the frequency that is
given in the NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500).

* Install external breakers and take other safety measures against short-circuiting in external wiring.

I Turning ON the Power Supply

* |t takes up to approximately 10 to 20 s to enter RUN mode after the power is turned ON. During that
time, outputs will be OFF or will be the values specified in the Unit or slave settings, and external
communications cannot be performed. Use the RUN output on the Power Supply Unit, for example, to
implement fail-safe circuits so that external devices do not operate incorrectly.

» Configure the external circuits so that the power supply to the control system turns ON only after the
power supply to the Controller has turned ON. If the power supply to the Controller is turned ON after
the control power supply, temporary errors may result in incorrect control system signals because the
output terminals on Output Units may momentarily turn ON when power supply is turned ON to the
Controller.

I Actual Operation

* Check the user program, data, and parameter settings for proper execution before you use them for
actual operation.

I Turning OFF the Power Supply

* Never turn OFF the power supply to the Controller when the BUSY indicator is flashing. While the
BUSY indicator is lit, the user program and settings in the CPU Unit are being backed up in the built-
in non-volatile memory. This data will not be backed up correctly if the power supply is turned OFF.
Also, a major fault level Controller error will occur the next time you start operation, and operation will
stop.

* Do not turn OFF the power supply or remove the SD Memory Card while SD Memory Card access is
in progress (i.e., while the SD BUSY indicator flashes). Data may become corrupted, and the Control-
ler will not operate correctly if it uses corrupted data. To remove the SD Memory Card from the CPU
Unit while the power supply is ON, press the SD Memory Card power supply switch and wait for the
SD BUSY indicator to turn OFF before you remove the SD Memory Card.

¢ Do not disconnect the cable or turn OFF the power supply to the Controller when downloading data
or the user program from Support Software.

» Always turn OFF the power supply to the Controller before you attempt any of the following.
* Mounting or removing I/O Units or the CPU Unit

Assembling the Units

Setting DIP switches or rotary switches

Connecting cables or wiring the system

Connecting or disconnecting the connectors
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The Power Supply Unit may continue to supply power to the rest of the Controller for a few seconds
after the power supply turns OFF. The PWR indicator is lit during this time. Confirm that the PWR
indicator is not lit before you perform any of the above.

I Operation

Confirm that no adverse effect will occur in the system before you attempt any of the following.

* Changing the operating mode of the CPU Unit (including changing the setting of the Operating
Mode at Startup)

* Changing the user program or settings
* Changing set values or present values
» Forced refreshing

Always sufficiently check the safety at the connected devices before you change the settings of an
EtherCAT slave or Special Unit.

If two different function modules are used together, such as when you use CJ-series Basic Output
Units and EtherCAT slave outputs, take suitable measures in the user program and external controls
to ensure that safety is maintained in the controlled system if one of the function modules stops. The
relevant outputs will stop if a partial fault level error occurs in one of the function modules.

Always confirm safety at the connected equipment before you reset Controller errors with an event
level of partial fault or higher for the EtherCAT Master Function Module.

When the error is reset, all slaves that were in any state other than Operational state due to a Con-
troller error with an event level of partial fault or higher (in which outputs are disabled) will go to Oper-
ational state and the outputs will be enabled.

Before you reset all errors, confirm that no Controller errors with an event level of partial fault have
occurred for the EtherCAT Master Function Module.

Always confirm safety at the connected equipment before you reset Controller errors for a CJ-series
Special Unit. When a Controller error is reset, the Unit where the Controller error with an event level
of observation or higher will be restarted.

Before you reset all errors, confirm that no Controller errors with an event level of observation or
higher have occurred for the CJ-series Special Unit. Observation level events do not appear on the
Controller Error Tab Page, so it is possible that you may restart the CJ-series Special Unit without
intending to do so.

You can check the status of the _CJB_UnitErrSta[0,0] to _CJB_UnitErrSta[3,9] error status variables
on a Watch Tab Page to see if an observation level Controller error has occurred.

I Battery Backup

The user program and initial values for the variables are stored in non-volatile memory in the CPU
Unit. The present values of variables with the Retain attribute and the values of the Holding, DM, and
EM Areas in the memory used for CJ-series Units are backed up by a Battery. If the Battery is not
connected or the Battery is exhausted, the CPU Unit detects a Battery-backup Memory Check Error.
If that error is detected, variables with a Retain attribute are set to their initial values and the Holding,
DM, and EM Areas in memory used for CJ-series Units are cleared to all zeros. Perform thorough
verifications and provide sufficient measures to ensure that the devices perform safe operation for the
initial values of the variables with Retain attributes and the resulting operation.

I Debugging

Forced refreshing ignores the results of user program execution and refreshes I/O with the specified
values. If forced refreshing is used for inputs for which 1/O refreshing is not supported, the inputs will
first take the specified values, but they will then be overwritten by the user program. This operation
differs from the force-set/reset functionality of the CJ-series PLCs.
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You cannot upload or download information for forced refreshing with the Sysmac Studio.

After downloading data that contains forced refreshing, change to RUN mode and then use the Sys-
mac Studio to perform the operation for forced refreshing.

Depending on the difference in the forced status, the control system may operate unexpectedly.

Do not specify the same address for the AT specification for more than one variable.
Doing so would allow the same entity to be accessed with different variable names, which would
make the user program more difficult to understand and possibly cause programming mistakes.

I General Communications

When you use data link communications, check the error information given in the status flags to make
sure that no error has occurred in the source device. Write the user program to use the received data
only if there is no error. If there is an error in the source device, the data for the data link may contain
incorrect values.

Unexpected operation may result if inappropriate data link tables are set. Even if appropriate data link
tables have been set, confirm that the controlled system will not be adversely affected before you
transfer the data link tables. The data links start automatically after the data link tables are trans-
ferred.

All CPU Bus Units are restarted when routing tables are transferred from Support Software to the
CPU Unit. Restarting these Units is required to read and enable the new routing tables. Confirm that
the system will not be adversely affected by restarting before you transfer the routing tables.

Tag data links will stop between related nodes while tag data link parameters are transferred during
Controller operation. Confirm that the system will not be adversely affected before you transfer the
tag data link parameters.

I EtherNet/IP Communications

All related EtherNet/IP nodes are reset when you transfer settings for the built-in EtherNet/IP port
(including IP addresses and tag data links settings). This is performed to read and enable the set-
tings. Confirm that the system will not be adversely affected by resetting nodes before you transfer
the settings.

If EtherNeV/IP tag data links (cyclic communications) are used with a repeating hub, the communica-
tions load on the network will increase. This will increase collisions and may prevent stable communi-
cations. Do not use repeating hubs on networks where tag data links are used. Use an Ethernet
switch instead.

I EtherCAT Communications

Make sure that the communications distance, number of nodes connected, and method of connection
for EtherCAT are within specifications.

Do not connect EtherCAT communications to EtherNet/IP, a standard in-house LAN, or other net-
works. An overload may cause the network to fail or malfunction.

Malfunctions or unexpected operation may occur for some combinations of EtherCAT revisions of the
master and slaves. If you disable the revision check in the network settings, use the Sysmac Studio to
check the slave revision settings in the master and the actual slave revisions, and then make sure
that functionality is compatible in the slave manuals or other references. You can check the actual
slave revisions from the Sysmac Studio or on slave nameplates.

After you transfer the user program, the CPU Unit is restarted. Communications with the EtherCAT
slaves are cut off for up to 45 seconds. During that period, the slave outputs behave according to the
slave settings.

Before you transfer the user program, confirm that the system will not be adversely affected.

If the Fail-soft Operation parameter is set to stop operation, process data communications will stop
for all slaves when an EtherCAT communications error is detected in a slave. For this reason, if Servo
Drives are connected, the Servos for all axes will be turned OFF. Make sure that the Fail-soft Opera-
tion parameter setting results in safe operation when a device error occurs.
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EtherCAT communications are not always established immediately after the power supply is turned
ON. Use the system-defined variables in the user program to confirm that communications are estab-
lished before attempting control operations.

If frames sent to EtherCAT slaves are lost due to noise or other causes, slave I/O data is not commu-
nicated, and the intended operation is sometimes not achieved. If noise countermeasures are
required, use the _EC_InDatalnvalid (Input Data Disable) system-defined variable as an interlock
condition in the user program.

Refer to the NJ-series CPU Unit Built-in EtherCAT Port User's Manual (Cat. No. W505) for details.
The slave outputs behave according to the slave settings. Refer to the manuals for the slaves for
details.

When an EtherCAT slave is disconnected, communications will stop and control of the outputs will be
lost not only for the disconnected slave, but for all slaves connected after it. Confirm that the system
will not be adversely affected before you disconnect a slave.

If you disconnect the cable from an EtherCAT slave to disconnect it from the network, any current
communications frames may be lost. If frames are lost, slave 1/O data is not communicated, and the
intended operation is sometimes not achieved. Perform the following processing for a slave that
needs to be replaced.
Program the _EC_InDatalnvalid (Input Data Disable) system-defined variable as an interlock con-
dition.
Set the Impermissible Number of Continuous Timeouts setting in the EtherCAT master to at least
2

Refer to the NJ-series CPU Unit Built-in EtherCAT Port User’'s Manual (Cat. No. W505) for details.

I Motion Control

Confirm the axis number carefully before you perform an MC Test Run.

The motor is stopped if communications are interrupted between the Sysmac Studio and the CPU
Unit during an MC Test Run. Connect the communications cable between the computer and CPU
Unit securely and confirm that the system will not be adversely affected before you perform an MC
Test Run.

Always execute the Save Cam Table instruction if you change any of the cam data from the user pro-
gram in the CPU Unit or from the Sysmac Studio. If the cam data is not saved, the previous condition
will be restored when the power is turned ON again, possibly causing unexpected machine operation.
The positive drive prohibit input (POT), negative drive prohibit input (NOT), and home proximity input
(DEC) of the Servo Drive are used by the MC Function Module as the positive limit input, negative
limit input, and home proximity input. Make sure that the signal widths for all of these input signals are
longer than the control period of the MC Function Module. If the input signal widths are shorter than
the control period, the MC Function Module may not be able to detect the input signals, resulting in
incorrect operation.

I Battery Replacement

The Battery may leak, rupture, heat, or ignite. Never short-circuit, charge, disassemble, heat, or incin-
erate the Battery or subject it to strong shock.

Dispose of any Battery that has been dropped on the floor or otherwise subjected to excessive shock.
Batteries that have been subjected to shock may leak if they are used.

UL standards require that only an experienced engineer replace the Battery. Make sure that an expe-
rienced engineer is in charge of Battery replacement.

Apply power for at least five minutes before changing the Battery. Install a new Battery within five
minutes (at 25°C) of turning OFF the power supply. If power is not supplied for at least 5 minutes, the
saved data may be lost.
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I Unit Replacement

* We recommend replacing the Battery with the power turned OFF to prevent the CPU Unit’s sensitive
internal components from being damaged by static electricity and to prevent malfunctions. The Bat-
tery can be replaced without turning OFF the power supply. To do so, always touch a grounded piece
of metal to discharge static electricity from your body before you start the procedure.

After you replace the Battery, connect the Sysmac Studio and clear the Low Battery Voltage error.

* Make sure that the required data, including the user program, configurations, settings, variables, and
memory used for CJ-series Units, is transferred to a CPU Unit that was replaced and to externally
connected devices before restarting operation.

Be sure to include the routing tables, network parameters, and other CPU Bus Unit data, which are
stored in the CPU Unit.

I Disposal
* Dispose of the product and Batteries according to local ordinances as they apply.

(]
059
T I E K
* The following information must be displayed for all products that contain primary lithium batteries with
a perchlorate content of 6 ppb or higher when shipped to or transported through the State of Califor-
nia, USA.
Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate.
e The CPU Unit contains a primary lithium battery with a perchlorate content of 6 ppb or higher. Place

the above information on the individual boxes and shipping boxes when shipping finished products
that contain a CPU Unit to the State of California, USA.
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I Storage, Mounting, and Wiring

» Do not operate or store the Controller in the following locations. Operation may stop or malfunctions

may occur.
* Locations subject to direct sunlight

» Locations subject to temperatures or humidity outside the range specified in the specifications
* Locations subject to condensation as the result of severe changes in temperature

» Locations subject to corrosive or flammable gases

e Locations subject to dust (especially iron dust) or salts

» Locations subject to exposure to water, oil, or chemicals

* Locations subject to shock or vibration

Take appropriate and sufficient countermeasures when installing the Controller in the following loca-
tions.

* Locations subject to strong, high-frequency noise

» Locations subject to static electricity or other forms of noise
* Locations subject to strong electromagnetic fields

* Locations subject to possible exposure to radioactivity

* Locations close to power lines

Before touching a Unit, be sure to first touch a grounded metallic object in order to discharge any
static build-up.

Install the Controller away from sources of heat and ensure proper ventilation. Not doing so may
result in malfunction, in operation stopping, or in burning.

An 1/0O bus check error will occur and the Controller will stop if an 1/0 Connecting Cable’s connector is
disconnected from the Rack. Be sure that the connectors are secure.

Do not allow foreign matter to enter the openings in the Unit. Doing so may result in Unit burning,
electric shock, or failure.

Do not allow wire clippings, shavings, or other foreign material to enter any Unit. Otherwise, Unit
burning, failure, or malfunction may occur. Cover the Units or take other suitable countermeasures,
especially during wiring work.

For EtherCAT and EtherNet/IP, use the connection methods and cables that are specified in the NJ-
series CPU Unit Built-in EtherCAT Port User’'s Manual (Cat. No. W505) and the NJ-series CPU Unit
Built-in EtherNet/IP Port User’'s Manual (Cat. No. W506). Otherwise, communications may be faulty.

Use the rated power supply voltage for the Power Supply Units. 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.

Make sure that the current capacity of the wire is sufficient. Otherwise, excessive heat may be gener-

ated. When cross-wiring terminals, the total current for all the terminals will flow in the wire. When
wiring cross-overs, make sure that the current capacity of each of the wires is not exceeded.

Do not touch the terminals on the Power Supply Unit immediately after turning OFF the power supply.
Residual voltage may cause electrical shock.

If you use reed switches for the input contacts for AC Input Units, use switches with a current capacity
of 1 A or greater.
If the capacity of the reed switches is too low, surge current may fuse the contacts.
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I Error Processing

 In applications that use the results of instructions that read the error status, consider the affect on the
system when errors are detected and program error processing accordingly. For example, even the
detection of a minor error, such as Battery replacement during operation, can affect the system
depending on how the user program is written.

I Unit Replacement

* If you replace a CPU Bus Unit or Special 1/0 Unit, refer to operation manual for the Unit for informa-
tion on the data required for individual Units and redo the necessary settings.

* The absolute encoder home offset is backed up with a Battery in the CPU Unit.
When you change the combination of the CPU Unit and Servomotor, e.g., when you add or replace a
Servomotor, define home again.
To restore the information without changing the CPU Unit-Servomotor combination, remove the abso-
lute encoder home offset from the data to restore.

I Task Settings

* If a Task Period Exceeded error occurs, shorten the programs to fit in the task period or increase the
setting of the task period.

I Motion Control

* Use the system-defined variable in the user program to confirm that EtherCAT communications are
established before you attempt to execute motion control instructions. Motion control instructions are
not executed normally if EtherCAT communications are not established.

* Use the system-defined variables to monitor for errors in communications with the slaves that are
controlled by the motion control function module. Motion control instructions are not executed nor-
mally if an error occur in slave communications.

» Before you start an MC Test Run, make sure that the operation parameters are set correctly.
* Do not download motion control settings during an MC Test Run.

I EtherCAT Communications

* Do not disconnect the EtherCAT slave cables during operation. The outputs will become unstable.

* Set the Servo Drives to stop operation if an error occurs in EtherCAT communications between the
Controller and a Servo Drive.

I Battery Replacement

* Be sure to install a replacement Battery within two years of the production date shown on the Battery
label.

e Turn ON the power after replacing the Battery for a CPU Unit that has been unused for a long time.
Leaving the CPU Unit unused again without turning ON the power even once after the Battery is
replaced may result in a shorter Battery life.

* When you replace the Battery, use the CJ1W-BAT01 Battery Set.
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I SD Memory Cards

* Insert the SD Memory Card all the way.
¢ Do not turn OFF the power supply to the Controller during SD Memory Card access. The files may be

corrupted.
If there is a corrupted file in the SD Memory Card, the file is automatically deleted by the restoration

function when the power supply is turned ON.
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Regulations and Standards

Conformance to EC Directives

I Applicable Directives

* EMC Directives
* Low Voltage Directive

I Concepts

® EMC Directive

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 the overall machine. The actual products have
been checked for conformity to EMC standards.*

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 on which the OMRON devices are installed. The customer must, therefore, perform the
final check to confirm that devices and the overall machine conform to EMC standards.

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

EMS (Electromagnetic Susceptibility): EN 61131-2 and EN 61000-6-2
EMI (Electromagnetic Interference): EN 61131-2 and EN 61000-6-4 (Radiated emission: 10-m regulations)

® Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 VAC and 75 to 1,500 VDC meet the
required safety standards. The applicable directive is EN 61131-2.

® Conformance to EC Directives

The NJ-series Controllers comply with EC Directives. To ensure that the machine or device in which
the NJ-series Controller is used complies with EC Directives, the Controller must be installed as fol-
lows:

* The NJ-series Controller must be installed within a control panel.
* You must use reinforced insulation or double insulation for the DC power supplies connected to
DC Power Supply Units and 1/O Units.

* NJ-series Controllers that comply with EC Directives also conform to the Common Emission Stan-
dard (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, wir-
ing, and other conditions.

You must therefore confirm that the overall machine or equipment complies with EC Directives.
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Conformance to Shipbuilding Standards

The NJ-series Controllers comply with the following shipbuilding standards. Applicability to the ship-
building standards is based on certain usage conditions. It may not be possible to use the product in
some locations. Contact your OMRON representative before attempting to use a Controller on a
ship.

I Usage Conditions for NK and LR Shipbuilding Standards

* The NJ-series Controller must be installed within a control panel.

* Gaps in the door to the control panel must be completely filled or covered with gaskets or other
material.

* The following noise filter must be connected to the power supply line.

Noise Filter
Manufacturer Model
Cosel Co., Ltd. TAH-06-683
Trademarks

e Sysmac and SYSMAC are trademarks or registered trademarks of OMRON Corporation in Japan
and other countries for OMRON factory automation products.

¢ Windows, Windows 98, Windows XP, Windows Vista, and Windows 7 are registered trademarks of
Microsoft Corporation in the USA and other countries.

* EtherCAT® is a registered trademark of Beckhoff Automation GmbH for their patented technology.
* The SD logo is a trademark of SD-3C, LLC. S"’

Other company names and product names in this document are the trademarks or registered trade-
marks of their respective companies.

Software Licenses and Copyrights

This product incorporates certain third party software. The license and copyright information associ-
ated with this software is available at http://www.fa.omron.co.jp/nj_info_e/.
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Unit Versions

Unit Versions

A “unit version” has been introduced to manage CPU Units in the NJ Series according to differences in
functionality accompanying Unit upgrades.

I Notation of Unit Versions on Products

The unit version is given on the ID information label of the products for which unit versions are man-
aged, as shown below.

Example for NJ-series NJ501-LIL]1CIC] CPU Unit:

,- ID information label

Unit model Unit version

- ’-----

.' NJ501-1500 |
PORT1 MAC ADDRESS 'DDDDDDDDDDDD .

PORT2 MAC ADDRESS lDDDDDDDDDDDD )

Lot number and serial number MAC address

The following information is provided on the ID information label.

ltem Description
Unit model Gives the model of the Unit.
Unit version Gives the unit version of the Unit.
Lot number and Gives the lot number and serial number of the Unit.
serial number DDMYY: Lot number, [J: For use by OMRON, xxxx: Serial number
“M” gives the month (1 to 9: January to September, X: October, Y: November, Z: December)
MAC address Gives the MAC address of the built-in port on the Unit.

I Confirming Unit Versions with Sysmac Studio

You can use the Unit Production Information on the Sysmac Studio to check the unit version of the CPU
Unit, CJ-series Special I/0 Units, CJ-series CPU Bus Units, and EtherCAT slaves. The unit versions of
CJ-series Basic I/O Units cannot be checked from the Sysmac Studio.

® CPU Unit and CJ-series Units

1 Double-click CPU/Expansion Racks under Configurations and Setup in the Multiview

Explorer. Or, right-click CPU/Expansion Racks under Configurations and Setup and select
Edit from the menu.

The Unit Editor is displayed for the Controller Configurations and Setup layer.
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2 Right-click any open space in the Unit Editor and select Production Information.

The Production Information Dialog Box is displayed.

Production information le

Model information Lot number |
N1501-1500 Ver.1.0 31810
Hardware jon: DFDDD

Production information r>_<|
— SYSTEM : 1.00.00 22519

Mode! information | Lot number | BOQT : 20110627
NJ501-1500 Ver.1.0 31810 | IOPFP : B-3-0

Rack: 0 Slot: 1 Unit: 0 CJIW-V6B0C12 Ver.1.2  16Y10V IOPFW : 0.73
Runtime : 155
Rack: 0 Slot: 1 Unit: 0 CJIW-V680C12 Ver.1.2 16Y10V
Unit revision: 1
PCB revision: 100
Software revision: 12 0

Outpus il

Close

Simple Display Detailed Display
In this example, “Ver.1.0” is displayed next to the unit model.

The following items are displayed.

CPU Unit CJ-series Units
Unit model Unit model
Unit version Unit version
Lot number Lot number
Rack number, slot number, and unit number

® EtherCAT Slaves

1 Double-click EtherCAT under Configurations and Setup in the Multiview Explorer. Or, right-
click EtherCAT under Configurations and Setup and select Edit from the menu.

The EtherCAT Configuration Tab Page is displayed for the Controller Configurations and Setup
layer.

2 Right-click the master in the EtherCAT Configurations Editing Pane and select Display Produc-
tion Information.

The Production Information Dialog Box is displayed.

Production Information le

Type information | Serial number |
Node10 R88D-KNO1L-ECT Rev:2.1 (OMRON Corporation)
NodeS R88D-KNO1L-ECT Rev:2.1 (OMRON Corporation) (00000000

The following items are displayed.
Node address

Type information™

Serial number

* If the model number cannot be determined (such as when there is no ESI file), the vendor ID, product
code, and revision number are displayed.
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Unit Versions

In this manual, unit versions are specified as shown in the following table.

Product nameplate

Notation in this manual

Remarks

“Ver.1.0” or later to the right of
the lot number

Unit version 1.0 or later

Unless unit versions are specified, the information in this manual

applies to all unit versions.
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Related Manuals

The following manuals are related to the NJ-series Controllers.

Use these manuals for reference.

Manual name Cat. No. | Model numbers Application Description
NJ-series CPU Unit W500 NJ501-0J010000 Learning the basic specifi- | An introduction to the entire NJ-series system is
Hardware User’'s Manual cations of the NJ-series provided along with the following information on
CPU Units, including intro- | a Controller built with an NJ501 CPU Unit.
ductory information, * Features and system configuration
designing, installation, and .
maintenance. Mainly hard- * Introduction .
ware information is pro- ¢ Part names and functions
vided. * General specifications
¢ Installation and wiring
* Maintenance and inspection
Use this manual together with the NJ-series
CPU Unit Software User’s Manual (Cat. No.
W501).
NJ-series CPU Unit Soft- | W501 NJ501-0000 Learning how to program The following information is provided on a Con-
ware User’'s Manual and set up an NJ-series troller built with an NJ501 CPU Unit.
CPU Unit. Mainly software | . cpy unit operation
information is provided. « CPU Unit features
* |nitial settings
* Programming based on IEC 61131-3 lan-
guage specifications
Use this manual together with the NJ-series
CPU Unit Hardware User’'s Manual (Cat. No.
W500).
NJ-series CPU Unit W507 NJ501-0J000 Learning about motion The settings and operation of the CPU Unit and
Motion Control User’s control settings and pro- programming concepts for motion control are
Manual gramming concepts. described. Use this manual together with the
NJ-series CPU Unit Hardware User’s Manual
(Cat. No. W500) and NJ-series CPU Unit Soft-
ware User's Manual (Cat. No. W501).
NJ-series Instructions W502 NJ501-0000] Learning about the specifi- | The instructions in the instruction set (IEC
Reference Manual cations of the instruction 61131-3 specifications) are described. When
set that is provided by programming, use this manual together with the
OMRON. NJ-series CPU Unit Hardware User’s Manual
(Cat. No. W500) and NJ-series CPU Unit Soft-
ware User’s Manual (Cat. No. W501).
NJ-series Motion Control | W508 NJ501-01000 Learning about the specifi- | The motion control instructions are described.
Instructions Reference cations of the motion con- | When programming, use this manual together
Manual trol instructions that are with the NJ-series CPU Unit Hardware User’s
provided by OMRON. Manual (Cat. No. W500), NJ-series CPU Unit
Software User's Manual (Cat. No. W501) and
NJ-series CPU Unit Motion Control User’s Man-
ual (Cat. No. W507).
CJ-series Special Unit W490 CJIW-H0 Learning how to use CJ- The methods and precautions for using CJ-
Manuals for NJ-series W498 series Units with an NJ- series Units with an NJ501 CPU Unit are
CPU Unit W499 series CPU Unit. described, including access methods and pro-
W491 gramming interfaces. Manuals are available for
Z317 the following Units.
W492 Analog I/0 Units, Insulated-type Analog I/O
W494 Units, Temperature Control Units, ID Sensor
W497 Units, High-speed Counter Units, Serial Com-

munications Units, and DeviceNet Units.

Use these manuals together with the NJ-series
CPU Unit Hardware User's Manual (Cat. No.
W500) and NJ-series CPU Unit Software User’s
Manual (Cat. No. W501).
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Manual name Cat. No. | Model numbers Application Description
NJ-series CPU Unit Built- | W505 NJ501-0I00000] Using the built-in EtherCAT | Information on the built-in EtherCAT port is pro-
in EtherCAT Port User’s port on an NJ-series CPU | vided. This manual provides an introduction and
Manual Unit. provides information on the configuration, fea-
tures, and setup.
Use this manual together with the NJ-series
CPU Unit Hardware User’s Manual (Cat. No.
W500) and NJ-series CPU Unit Software User’s
Manual (Cat. No. W501).
NJ-series CPU Unit Built- | W506 NJ501-L10000] Using the built-in Ether- Information on the built-in EtherNeV/IP port is
in EtherNet/IP Port Net/IP port on an NJ-series | provided. Information is provided on the basic
User’'s Manual CPU Unit. setup, tag data links, and other features.
Use this manual together with the NJ-series
CPU Unit Hardware User’s Manual (Cat. No.
W500) and NJ-series CPU Unit Software User’s
Manual (Cat. No. W501).
NJ-series Troubleshoot- | W503 NJ501-0J01010] Learning about the errors | Concepts on managing errors that may be
ing Manual that may be detected in an | detected in an NJ-series Controller and informa-
NJ-series Controller. tion on individual errors are described.
Use this manual together with the NJ-series
CPU Unit Hardware User’s Manual (Cat. No.
W500) and NJ-series CPU Unit Software User’s
Manual (Cat. No. W501).
Sysmac Studio Version 1 | W504 SYSMAC- Learning about the operat- | Describes the operating procedures of the Sys-
Operation Manual SE20100J ing procedures and func- mac Studio.
tions of the Sysmac Studio.
CX-Integrator W464 Learning how to configure | Describes operating procedures for the CX-Inte-
CS/CJ/CP/NSJ-series networks (data links, rout- | grator.
Network Configuration ing tables, Communica-
Tool Operation Manual tions Unit settings, etc.).
CX-Designer User's V099 Learning to create screen | Describes operating procedures for the CX-
Manual data for NS-series Pro- Designer.
grammable Terminals.
CX-Protocol Operation W344 Creating data transfer pro- | Describes operating procedures for the CX-Pro-

Manual

tocols for general-purpose
devices connected to CJ-

series Serial Communica-
tions Units.

tocol.
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Term

Description

absolute encoder home offset

This data is used to restore in the CPU Unit the actual position of a Servo Drive with
an absolute encoder. The offset is the difference between the command position
after homing and the absolute data that is read from the absolute encoder.

array specification

One of the variable specifications. An array variable contains multiple elements of
the same data type. The elements in the array are specified by serial numbers
called subscripts that start from the beginning of the array.

AT One of the attributes of a variable.
This attribute allows the user to specify what is assigned to a variable. An 1/O port
or an address in memory used for CJ-series Units can be specified.

axes group A functional unit that groups together axes within the Motion Control Function Mod-

ule.

Axes Group Variable

A system-defined variable that is defined as a structure and provides status infor-
mation and some of the axes parameters for an individual axes group.

An Axes Group Variable is used to specify an axes group for motion control instruc-
tions and to monitor the command interpolation velocity, error information, and
other information for the axes group.

axis

A functional unit within the Motion Control Function Module. An axis is assigned to
the drive mechanism in an external Servo Drive or the sensing mechanism in an
external Encoder Input Slave Unit.

Axis Variable

A system-defined variable that is defined as a structure and provides status infor-
mation and some of the axis parameters for an individual axis.

An Axis Variable is used to specify an axis for motion control instructions and to
monitor the command position, error information, and other information for the axis.

basic data type

Any of the data types that are defined by IEC 61131-3.

They include Boolean, bit string, integer, real, duration, date, time of day, date and
time, and text string data types.

"Basic data type" is used as opposed to derivative data types, which are defined by
the user.

cam data variable

A variable that represents the cam data as a structure array.
A cam data variable is an array structure that consists of phases and displace-
ments.

CJ-series CPU Unit

Any of the CJ-series Units that can be used with an NJ-series Controller.

Constant

One of the attributes of a variable.
If you specify the Constant attribute for a variable, the value of the variable cannot
be written by any instructions, ST operators, or CIP message communications.

Controller

The range of devices that are directly controlled by the CPU Unit.
In the NJ-series System, the Controller includes the CPU Rack, Expansion Racks,
and EtherCAT slaves (including general-purpose slaves and Servo Drives).

Controller error

Errors that are defined by the NJ-series System.
“Controller error” is a collective term for major fault level, partial fault level, minor
fault level, and observation Controller events.

Controller event

One of the events in the NJ-series System. Controller events are errors and infor-
mation that are defined by the system for user notification. A Controller event
occurs when the system detects a factor that is defined as a Controller event.

Controller information

Information that is defined by the NJ-series System that is not an error. It repre-
sents an information Controller event.

derivative data type

A data type that is defined by the user. Structures, unions, and enumerations are
derivative data types.

device variable

A variable that is used to access a specific device through an I/O port.

download To transfer data from the Sysmac Studio to the Controller with the synchronization
operation of the Sysmac Studio.
edge One of the attributes of a variable.
This attribute makes a BOOL variable pass TRUE to a function block when the vari-
able changes from FALSE to TRUE or when it changes from TRUE to FALSE.
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Term Description
enumeration One of the derivative data types. This data type takes one item from a prepared
name list of enumerators as its value.
enumerator One of the values that an enumeration can take expressed as a character string.

The value of an enumeration is one of the enumerators.

EtherCAT Master Function Module

One of the function modules. This function module controls the EtherCAT slaves as
the EtherCAT master.

EtherNet/IP Function Module

One of the function modules. This function module controls the built-in EtherNet/IP
port.

event log A function that recognizes and records errors and other events.
Event Setup Settings that define user-defined errors and user-defined information.
FB An acronym for "function block."

forced refreshing

Forcing the refreshing of an input from an external device or an output to an exter-
nal device, e.g., when the user debugs a program.

Addresses that are subject to forced refreshing can still be overwritten from the
user program.

FUN

An abbreviation for "function."

function

A POU that is used to create an object that determines a unique output for the
same input, such as for data processing.

function block

A POU that is used to create an object that can have a different output for the same
input, such as for a timer or counter.

function module

One of the functional units of the software configuration of the CPU Unit.

general-purpose slave

Any of the EtherCAT slaves that cannot be assigned to an axis.

global variable

A variable that can be read or written from all POUs (programs, functions, and func-
tion blocks).

I/0O map settings

Settings that assign variables to 1/0O ports. Assignment information between 1/0
ports and variables.

I/0O port

A logical interface that is used by the CPU Unit to exchange data with an external
device (slave or Unit).

I/O refreshing

Cyclic data exchange with external devices that is performed with predetermined
memory addresses.

information

One of the event levels for Controller events or user-defined events. These are not
errors, but appear in the event log to notify the user of specific information.

Initial Value

One of the attributes of a variable. The variable is set to the initial value in the fol-
lowing situations.

. When power is turned ON

J When the CPU Unit changes to RUN mode

. When you specify to initialize the values when the user program is transferred
. When a major fault level Controller error occurs

inline ST

ST programming that is included within a ladder diagram program.

instruction

The smallest unit of the processing elements that are provided by OMRON for use
in POU algorithms. There are ladder diagram instructions (program inputs and out-
puts), function instructions, function block instructions, and ST statements.

literal

A constant expression that is used in a user program.

local variable

A variable that can be accessed only from inside the POU in which it is defined.
“Local variable” is used as opposed to “global variable.”

Local variables include internal variables, input variables, output variables, in-out
variables, and external variables.

main memory

The memory inside the CPU Unit that is used by the CPU Unit to execute the OS
and user program.

major fault level Controller error

An error for which all NJ-series Controller control operations stop. The CPU Unit
immediately stops user program execution and turns OFF the loads for all slaves
and Units (including remote I/O).

MC Test Run

A function to check motor operation and wiring from the Sysmac Studio.

memory used for CJ-series units

One type of I/O memory in an NJ-series CPU Unit. It contains addresses that can
be directly specified by the user.

It can be accessed only with variables with an AT attribute. This memory is used to
access CJ-series Units and CJ-series networks.
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Term

Description

minor fault level Controller error

An error for which part of the control operations for one of the function modules in
the NJ-series Controller stop.

An NJ-series CPU Unit continues operation even after a minor fault level Controller
error occurs.

Motion Control Function Module

One of the function modules. The MC Function Module performs motion control
based on commands from the motion control instructions that are executed in the
user program.

motion control instruction

A function block instruction that executes motion control.

The Motion Control Function Module supports instructions that are based on func-
tion blocks for PLCopen motion control as well as instructions developed specifi-
cally for the Motion Control Function Module.

Network Publish

One of the attributes of a variable.
This attribute allows you to use CIP message communications or tag data links to
read/write variables from another Controller or from a host computer.

observation

One of the event levels for Controller events or user-defined events.
These are minor errors that do not affect control operations, but appear in the event
log to notify the user of specific information.

partial fault level Controller error

An error for which all of the control operations for one of the function modules in the
NJ-series Controller stop.

An NJ-series CPU Unit continues operation even after a partial fault level Controller
error.

PDO communications

An abbreviation for process data communications. Data is exchanged between the
master and slaves on a process data communications cycle. (The process data
communications cycle is the same as the task period of the primary periodic task.)

periodic task

A tasks for which user program execution and I/O refreshing are performed each
period.

PLC Function Module

One of the function modules. This function module executes the user program,
sends commands to the Motion Control Function Module, and provides an interface
to the USB and SD Memory Card.

POU

An acronym for "program organization unit." A POU is a unit in a program execution
model that is defined in IEC 61131-3.

A POU contains an algorithm and a local variable table and forms the basic unit
used to build a user program.

There are three types of POUs: programs, functions, and function blocks.

primary periodic task

The task with the highest priority.

process data communications

One type of EtherCAT communications in which process data objects (PDOs) are
used to exchange information cyclically and in realtime. Process data communica-
tions are also called PDO communications.

program

Along with functions and function blocks, one of the three types of POUs.
Programs are assigned to tasks to execute them.

Range Specification

One of the variable specifications. You can specify a range for a variable in
advance. The variable can take only values that are in the specified range.

Retain

One of the attributes of a variable. The values of variables with a Retain attribute
are held at the following times. (Variables without a Retain attribute are set to their
initial values.)

. When power is turned ON after a power interruption

. When the CPU Unit changes to RUN mode

. When you specify to not initialize the values when the user program is trans-
ferred

SDO communications

One type of EtherCAT communications in which service data objects (SDOs) are
used to transmit information whenever required.

Servo Drive/encoder input slave

Any of the EtherCAT slaves that is assigned to an axis. In the NJ-series System, it
would be a Servo Drive or Encoder Input Slave Unit.

slave and Unit configurations

A generic term for the EtherCAT configuration and Unit configuration.

Special Unit Setup

A generic term for the settings for a Special Unit, including the settings in allocated
DM Area words.

structure

One of the derivative data types. It consists of multiple data types placed together
into a layered structure.
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Terminology

Term

Description

synchronization

A function that automatically compares the information in the NJ-series Controller
with the information in the Sysmac Studio, displays any differences and locations in
a hierarchical form, and can be used to synchronize the information.

Sysmac Studio

A computer software application for setting, programming, debugging, and trouble-
shooting NJ-series Controllers. It also provides operations for motion control and a
Simulator.

system common processing

System processing that is performed by the CPU Unit to perform I/O refreshing and
the user program execution within a task. Exclusive control of variables between
tasks, data trace processing, and other processing is performed.

system service

Processing that is performed by the CPU Unit in unused time between task pro-
cessing. The system service includes communications processing, SD Memory
Card access processing, self-diagnosis processing, and other processing.

system-defined variable

A variable for which all attributes are defined by the system and cannot be changed
by the user.

task An attribute that defines when a program is executed.
task period The interval at which the primary periodic task or a periodic task is executed.
union One of the derivative data types. It allows you to handle the same data as different

data types.

Unit configuration

The configuration information for the Units that are set on the Sysmac Studio. This
information tells what Unit models are connected to the CPU Unit and where they
are connected.

upload

To transfer data from the Controller to the Sysmac Studio with the synchronization
operation of the Sysmac Studio.

user program

All of the programs in one project.

user-defined event

One of the events in the NJ-series System. These events are defined by the user.
“User-defined events” is a generic term for user-defined errors and user-defined
information.

user-defined variable

A variable for which all of the attributes are defined by the user and can be changed
by the user.

variable

A representation of data, such as a numeric value or character string, that is used in
a user program.

You can change the value of a variable by assigned the required value. “Variable” is
used as opposed to “constant,” for which the value does not change.

variable memory

A memory area that contains the present values of variables that do not have AT
specifications. It can be accessed only with variables without an AT attribute.
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Introduction
]

This section provides an introduction to the NJ-series Controllers and their features,
and gives the NJ-series Controller specifications.

1-1 The NJ-series Controllers
1-1-1 Features . ... .. 1-2
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1 Introduction

1-1

The NJ-series Controllers

1-1-1

The SYSMAC NJ-series Controllers are next-generation machine automation controllers that provide
the functionality and high-speed performance that are required for machine control. They provide the
safety, reliability, and maintainability that are required of industrial controllers.

The NJ-series Controllers provide the functionality of previous OMRON PLCs, and they also provide the
functionality that is required for motion control. Synchronized control of I/O devices on high-speed
EtherCAT can be applied to vision systems, motion equipment, discrete 1/0O, and more.

OMRON offers the new Sysmac Series of control devices designed with unified communications speci-
fications and user interface specifications. The NJ-series Machine Automation Controllers are part of
the Sysmac Series. You can use them together with EtherCAT slaves, other Sysmac products, and the
Sysmac Studio Automation Software to achieve optimum functionality and ease of operation. With a
system that is created from Sysmac products, you can connect components and commission the sys-
tem through unified concepts and usability.

Sysmac Studio
Automation Software

Multitasking, Synchronized Control

Sequence control  Motion control
e pH ]

IEC programming

always in control

1/0 controls | Servo Drives and Inverters | | Machine vision

Features

I Hardware Features

@ Standard-feature EtherCAT Control Network Support

All CPU Units provide an EtherCAT master port for EtherCAT communications. EtherCAT is an
advanced industrial network system that achieves faster, more-efficient communications. It is based
on Ethernet. Each node achieves a short fixed communications cycle time by transmitting Ethernet
frames at high speed. The standard-feature EtherCAT control network allows you to connect all of
the devices required for machine control (e.g., /0O systems, Servo Drives, Inverters, and machine
vision) to the same network.

® CJ-series Units

In addition to EtherCAT network slaves, you can also mount CJ-series Basic I/0 Units and Special
Units on the 1/O bus.
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® Standard-feature EtherNet/IP Communications Port

All CPU Units provide an EtherNet/IP port for EtherNet/IP communications. EtherNet/IP is a multi-
vendor industrial network that uses Ethernet. You can use it for networks between Controllers or as
a field network. The use of standard Ethernet technology allows you to connect to many different
types of general-purpose Ethernet devices.

$19]]0J1U0D S3LI3S-PN SYL L-L

® Standard-feature USB Port

You can connect the computer that runs the Support Software directly to the CPU Unit.

® Standard-feature SD Memory Card Slot

You can access an SD Memory Card that is mounted in the CPU Unit from the user program.

® Highly Reliable Hardware

The NJ-series Controllers provide the hardware reliability and RAS functions that you expect of a
PLC.

sainjeo |-|-|

I Software Features

® Integrated Sequence Control and Motion Control

An NJ-series CPU Unit can perform both sequence control and motion control. You can simulta-
neously achieve both sequence control and multi-axes synchronized control. Sequence control,
motion control, and I/O refreshing are all executed in the same control period. The same control
period is also used for the process data communications cycle for EtherCAT. This enables precise
sequence and motion control in a fixed period with very little deviation.

® Multitasking

You assign /O refreshing and programs to tasks and then specify execution conditions and execu-
tion order for them to flexibly combine controls that suit the application.

® Programming Languages Based on the IEC 61131-3 International Standard

The NJ-series Controllers support language specifications that are based on IEC 61131-3. To these,
OMRON has added our own improvements. Motion control instructions that are based on PLCopen
standards and an instruction set (POUs) that follows IEC rules are provided.

® Programming with Variables to Eliminate Worrying about the Memory Map

You access all data through variables in the same way as for the advanced programming languages
that are used on computers. Memory in the CPU Unit is automatically assigned to the variables that
you create so that you do not have to remember the physical addresses.

® A Wealth of Security Features

The many security features of the NJ-series Controllers include operation authority settings and
restriction of program execution with 1Ds.

® Complete Controller Monitoring

The CPU Unit monitors events in all parts of the Controller, including mounted Units and EtherCAT
slaves. Troubleshooting information for errors is displayed on the Sysmac Studio or on an NS-series
PT. Events are also recorded in logs.
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Introduction

® Sysmac Studio Automation Software

The Sysmac Studio provides an integrated development environment that covers not only the Con-
troller, but also covers peripheral devices and devices on EtherCAT. You can use consistent proce-
dures for all devices regardless of the differences in the devices. The Sysmac Studio supports all
phases of Controller application, from designing through debugging, simulations, commissioning,
and changes during operation.

A Wealth of Simulation Features

The many simulation features include execution, debugging, and task execution time estimates on a
virtual controller.

Introduction to the System Configurations

The NJ Series supports the following system configurations.

® Basic System Configurations

The NJ-series basic configurations include the EtherCAT network configuration, CJ-series Unit con-
figuration, and the Support Software.

EtherCAT Network Configuration

You can use the built-in EtherCAT master port on the CPU Unit to connect to general-purpose termi-
nals for analog and digital I/O and to Servo Drives and encoder input slaves. An EtherCAT network
configuration enables precise sequence and motion control in a fixed cycle with very little deviation.

CJ-series Unit Configuration

In addition to the EtherCAT network, you can mount CJ-series Basic I/O Units and Special Units. CJ-
series Units can be mounted both to the CPU Rack where the CPU Unit is mounted and to Expan-
sion Racks.

Support Software

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

‘Support Software | 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 CJ-series Unit
Configuration

Sysmac Studio ,,,,,,,,,, //
{ |
\ |

NJ-series Controller CJ-series Units

A

Power
Supply Unit _ CPU Unit f

CPU Rack |
EtherNet/IP ;

EtherCAT Network
Configuration

Nl C

Built-in EtherNet/IP port

Built-in EtherCAT port

\
|
|
|
|
|
|
|
|

Servo Drive/encoder
input slaves
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® Network Configurations
¢ Host computers, HMIs, and other NJ-series Controllers are connected to the built-in EtherNet/IP
port on the CPU Unit.

¢ A DeviceNet network is connected to a DeviceNet Unit. A serial communications network is con-
nected to a Serial Communications Unit.

Fomeorpn] [ ]

]J
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EtherNet/IP
EtherNet/IP -
o
Built-in EtherNet/IP port 5
NJ-series Controller Example: Serial Communications Unit §
Q
Power Supply Unit CPU Unit | g Genergal-purpose qevi.ce g.
—f with serial communications| g
. 5
1 Serial @
o 7
Y @
s o
a1 H g 3
EX
(g.
DeviceNet S
I | 3
Example: DeviceNet Unit my [Laee==] TR »
= =
i 1] M 1]

® Support Software
You can use the following Support Software to set up, monitor, and debug an NJ-series Controller.

Sysmac Studio

The Sysmac Studio is the main Support Software that you use for an NJ-series Controller. On it, you
can set up the Controller configurations, parameters, and programs, and you can debug and simu-
late operation.

Other Support Software
The following Support Software is also included in the Sysmac Studio Software Package Standard
Edition.

Configuration software Application

The Sysmac Studio is used for sequence control, motion control, and all other
operations except those described below.

The Network Configurator is used for tag data links on the built-in EtherNet/IP
port.

Sysmac Studio

Network Configurator

The CX-Integrator is used for remote /O communications with a DeviceNet
CX-Integrator

Unit.

The CX-Protocol is used for protocol macros with Serial Communications
CX-Protocol :

Units.
CX-Designer The CX-Designer is used to create screens for NS-series PTs.
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1 Introduction

1-2 Specifications

This section gives the main specifications of the NJ-series Controllers.

Item

NJ501-1300 | NJ501-1400 | NJ501-1500

Program capacity

20 MB (execution objects and variable tables (including vari-
able names))

Variables with Retain 2 MB
attribute (Does not include
Memory Holding, DM, and EM Area
capacity memory for CJ-series Units.)
for vari- Variables without Retain 4 MB
ables attribute (Does not include
Program- floca:lnd V\{orkUAl:ea memory
ming or CJ-series Units.)
Memoryfor | CIO Area 6,144 words (CIO 0 to CIO 6143)
CJ-series  \york Area 512 words (WO to W511)
Units (Can -
be speci- Holding Area 1,536 words (HO to H1535)
fied with DM Area 32,768 words (DO to D32767)
AT specifi-
. 32,768 words x 25 banks (E0_00000 to E18_32767)
cations for
vari- EM Area
ables.)"1
. . Maximum per CPU Rack or Expansion Rack: 10 Units
Maximum number of connectable Units . .
Entire Controller: 40 Units
Unit con- Number of Expansion Racks 3 max.
figuration 5 capacity 2,560 points max. plus EtherCAT slave I/O capacity
Power Supply Unit for CPU Rack and NJ-PJ3001
Expansion Racks
OMRON G5-series Servo Drives with Built-in EtherCAT
Controllable Servo Drives Communications
Recommended unit version: Version 2.1 or later
OMRON GX-series GX-EC0211/EC0241 EtherCAT Remote
Controllable encoder input terminals I/O Terminals
Recommended unit version: Version 1.1 or later
Control method Control commands using EtherCAT communications
Position control (Cyclic Synchronous Position Control Mode)
Control modes Velocity control (Cyclic Synchronous Velocity Control Mode)
Motion Torque control (Cyclic Synchronous Torque Control Mode)
control Maximum number of con- 16 axes 32 axes 64 axes
trolled axes
Number of | gjng1e-axis control 16 axes max. 32 axes max. 64 axes max.
controlled
axes 4 axes max. per

Linear interpolation control

axes group

Circular interpolation control

2 axes per axes group

Number of a

Xes groups

32 axes groups max.

Cams

Number of cam data points

65,535 points max. per cam table
1,048,560 points max. for all cam tables

Number of cam tables

640 tables max.
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Item

NJ501-1300 NJ501-1400 NJ501-1500

Peripheral
USB port

Supported services

Sysmac Studio connection

Physical layer

USB 2.0-compliant B-type connector

Transmission distance

5 m max.

Built-in
Ether-
Net/IP port

Communi-
cations

Communications protocol

TCP/IP, UDP/IP, and BOOTP client

suoneoyioads g-1

Supported services

Sysmac Studio connection, tag data link, CIP message com-
munications, socket service, FTP server, automatic clock
adjustment (NTP client), SNMP agent, and DNS client

Physical layer

10Base-T or 100Base-TX

Media access method CSMA/CD

Modulation Baseband

Topology Star

Baud rate 100 Mbps (100Base-TX)

Transmission media

STP (shielded, twisted-pair) cable of Ethernet category 5 or
higher

Transmission distance

100 m max. (distance between hub and node)

Number of cascade connec-
tions

There are no restrictions if a switching hub is used.

CIP service: Tag data links
(cyclic communications)

Number of con- | 32

nections

Permissible 1,000 pps 2 including heartbeat
communica-

tions band

Number of tag
sets

32

Built-in
EtherCAT
port

Communications protocol

Special protocol for EtherCAT

Supported services

CoE (PDO communications and SDO communications)

Synchronized communica-
tions

DC (distributed clock)

Physical layer 100Base-TX
Modulation Baseband

Baud rate 100 Mbps (100Base-TX)
Duplex mode Auto

Topology

Line, daisy chain, and branching

Transmission media

Use a shielded twisted-pair cable (double shielding with alu-
minum tape and braiding) of Ethernet category 5 (100Base-
TX) or higher.

Transmission distance

Distance between nodes: 100 m max.

Maximum number of slaves

192

*1 Timers, counters, index registers, data registers, and Task Flags cannot be specified.

*2 Means packets per second, i.e., the number of communications packets that can be sent or received in one second.
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1-3 Overall Operating Procedure for the
NJ-series Controller

This section gives the overall operating procedure of the NJ-series Controllers and then describes it in
more detail.

1-3-1 Overall Procedure

The overall procedure to use an NJ-series Controller is given below.

Step 1. Software Design

Design the overall system configuration, task configuration, programs, and vari-
ables.

Step 1-1 Designing I/O and Processing

Step 1-2 Designing Tasks

Step 1-3 Designing Programs

Step 2. Software Setups and Programming

Create the system configurations that you designed in step 1 on the Support Soft-
ware and assign the variables. Create the tasks and programs, and debug them,
e.g., with simulations.

Step 2-1 Slave and Unit Configurations

Step 2-2 Controller Setup

Step 2-3 Programming

Step 2-4 Offline Debugging

Step 3. Mounting and Setting Hardware

Mount the Units and make the required hardware settings.

Step 4. Wiring

Connect the network cables and wire the 1/O.

Step 5. Confirming Operation and Starting Actual System
Operation

Connect the Support Software to the physical system and download the project.
Check operation on the physical system and then start actual system operation.

1-8 NJ-series CPU Unit Hardware User’s Manual (W500)



1 Introduction

1-3-2 Procedure Details

Step 1. Software Design

13]|0U0D) SBLIBS-N 2y} 10}
ainpaso.id Bunesado |jesanp -1

Step Description Reference
Step 1-1 » External I/O devices and unit configuration Section 3 Configuration
Designing /O and |* Refresh periods for external devices Units
Processing e Program contents
&
n
;U
Step 1-2 * Task configuration 4-2-3 Task Settings in NJ- 8
Designing Tasks ¢ Relationship between tasks and programs series CPU Unit Software 5
¢ Task periods User’s Manual (Cat. No. g
* Slave and Unit refresh times W501) s
¢ Exclusive control methods for variables between tasks @
Step 1-3
Designing Pro-
grams
POU (Program * Programs Section 6 Programming in
Organization Unit) |* Functions and function blocks NJ-series CPU Unit Soft-
Design * Determining the algorithm languages ware User's Manual (Cat.
No. W501)
Variable Design | * Defining variables that you can use in more than one POU and 6-3 Variables in NJ-series
variables that you use in only specific POUs CPU Unit Software User’s
* Defining the variables names for the device variables that you use | Manual (Cat. No. W501)
to access slaves and Units
¢ Defining the attributes of variables, such as the Name and Retain
attributes
¢ Designing the data types of variables

Step 2. Software Setups and Programming

Step Description Sysmac Studio Oper- | Reference
ations
Project Creation 1. Create a project in the Sysmac Studio. | New Project Button Sysmac Studio Version 1
2. Insert a Controller. Insert — Controller \?V%%/;f)tion Manual (Cat. No.
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The following Controller Configurations and Setup and the Programming and Task Settings can be performed in either order.

Step 2-1
Slave and Unit
Configurations

1) Creating the Slave
and Unit Configura-
tions

Creating the slave configuration and Unit
configuration either offline or online. (For
online configuration, make the online con-
nection that is described in step 5.)

EtherCAT Slave Setting
Editor
Unit Editor

3-2 Creating the EtherCAT
Slave Configuration and 3-3
Creating the Unit Configura-
tion in NJ-series CPU Unit
Software User’s Manual
(Cat. No. W501)

2) Assigning Device
Variables to 1/0 Ports

Registering device variables in variable
tables (Variable names are user defined or
automatically created.)

/0 Map

3-4 I/O Ports and Device
Variables in NJ-series CPU
Unit Software User’s Manual
(Cat. No. W501)

(The following step is for motion control.)

3) Creating the Axes
and Assigning Them
to the Servo
Drive/Encoder Input
Slaves

Creating the axes and setting them as real
axes or virtual axes. Creating axes groups
to perform interpolated axes control.

Configurations and
Setup — Motion Con-
trol Setup

3-5 Creating the Axes and
Assigning Them to the
Servo Drives/Encoder Input
Slaves in NJ-series CPU
Unit Software User’s Manual
(Cat. No. W501)
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Step 2-2 Setting the following parameters from the
Controller Setup Sysmac Studio

Section 4 Controller Setup
in NJ-series CPU Unit Soft-
ware User’s Manual (Cat.
No. W501)

Setting the initial values for the PLC
Function Module

Configurations and
Setup — Controller
Setup — Operation
Settings

4-2 Initial Settings for the
PLC Function Module in NJ-
series CPU Unit Software
User’s Manual (Cat. No.
W501)

Initial settings for Special Units

Configurations and
Setup — CPU/Expan-
sion Racks

4-3 Initial Settings for Spe-
cial Units in NJ-series CPU
Unit Software User’s Manual
(Cat. No. W501)

(To use motion control)
Setting the initial settings for the
Motion Control Function Module

Configurations and
Setup — Motion Con-
trol Setup

4-4 Initial Settings for the
Motion Control Function
Module in NJ-series CPU
Unit Software User’s Manual
(Cat. No. W501)

Setting the initial values for the Ether-
CAT Function Module

Configurations and
Setup — EtherCAT

4-5 Initial Settings for the
EtherCAT Master Function
Module in NJ-series CPU
Unit Software User’s Manual
(Cat. No. W501)

Setting the initial values for the Ether-
Net/IP Function Module

Configurations and
Setup — Controller
Setup — Built-in Ether-
Net/IP Port Settings

4-6 Initial Settings for the
EtherNet/IP Function Mod-
ule in NJ-series CPU Unit
Software User's Manual
(Cat. No. W501)

NJ-series CPU Unit Hardware User’s Manual (W500)
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1 Introduction

Step 2-3
Programming

1) Registering Vari-
ables

¢ Registering the variables used by more
than one POU in the global variable
table with Sysmac Studio

¢ Registering the local variable table for
each program

¢ Registering the local variable table for
each function block and function

Global Variable Table
Editor

Local Variable Table
Editor

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

6-3 Variables in NJ-series
CPU Unit Software User’s
Manual (Cat. No. W501)

2) Writing Algorithms
for POUs

Writing the algorithms for the POUs (pro-
grams, function blocks, and functions) in
the required languages

Programming Editor

Section 6 Programming in
NJ-series CPU Unit Soft-
ware User's Manual (Cat.
No. W501)

NJ-series Instructions Ref-
erence Manual (Cat. No.
W502) and NJ-series
Motion Control Instructions
Reference Manual (Cat. No.
W508)

3) Setting the Tasks

Making task settings

Configurations and
Setup — Task Settings

4-2-3 Task Settings in NJ-
series CPU Unit Software
User’s Manual (Cat. No.
W501)

Step 2-4
Offline Debugging

Checking the algorithms and task execu-
tion times on the Simulator (virtual control-
ler)

Section 7 Simulation, Trans-
ferring Projects to the Physi-
cal CPU Unit, and Operation
in NJ-series CPU Unit Soft-
ware User’s Manual (Cat.
No. W501)

Step 3. Mounting and Setting Hardware

Step

Description

Reference

1. Mounting

e Connecting adjacent Units
¢ Mounting to DIN Track

4-3 Mounting Units

2. Setting Hardware

e Setting the node addresses of the EtherCAT slaves

e Setting unit numbers on the rotary switches on the front of the Spe-

cial Units

Operation manuals for the
EtherCAT slaves and Spe-
cial Units

1-12
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Step 4. Wiring :
Step Description Reference 2
o
1. Connecting » Connecting the built-in EtherCAT port 4-4 Wiring 5
Ethernet Cable * Connecting the built-in EtherNet/IP port 2
[]
2. Wiring I/O * Wiring I/O to EtherCAT slaves 4-4 Wiring
* Wiring Basic I/0 Units and Special Units
* Checking wiring 6-4-2 Performing Online
Debugging in Sysmac Stu-
dio Version 1 Operation R
Manual (Cat. No. W504) ro
. 3
3. Connecting the |* Connecting USB Cable Sysmac Studio Version 1 8
Computer That * Connecting the built-in EtherNet/IP port Operation Manual (Cat. No. 3
Runs the Sysmac W504) e
Studio s
g

Step 5. Confirming Operation and Starting Actual System Operation

Step Description Sysmac Studio Reference
Operations

1. Online Connec- |- M.ake the settings for communi_cations Controller - Commu- | Section 7 Simulation, Trans-

tion to Controller with the Controller, connect online, and | pjcations Setup ferring Projects to the Physi-

and Project Down- dCowr}Ioad t'he user program, Controller Controller — Synchro- ga/ CPU Qnit, and Opgration
onfigurations, and Controller Setup. in NJ-series CPU Unit Soft-

load (Perform this step before you create nization ware User’s Manual (Cat.
the slave configuration or Unit configu- No. W501)
ration from the mounted Units in step
2-1)

Note Use the Synchronize Menu of the
Sysmac Studio to download the
project.

2. Cycle the power supply.

NJ-series CPU Unit Hardware User’s Manual (W500) 1-13



1 Introduction

2. Operation Check
on Controller

1. Example: Check the wiring by perform-
ing forced-refreshing with user-speci-
fied values from the 1/0O Map or Ladder
Editor.

2. Example (for motion control): Use the
MC Test Run operations in PROGRAM
mode to check wiring, motor rotation
directions for jogging, travel distances
for relative positioning (e.g., for elec-
tronic gear settings), and homing oper-
ation.

3. Perform manual operation in RUN
mode.

4. Debug the actual control system.

Section 7 Simulation, Trans-
ferring Projects to the Physi-
cal CPU Unit, and Operation
in NJ-series CPU Unit Soft-
ware User's Manual (Cat.
No. W501)

3. Actual Controller
Operation

Perform automatic operation in RUN
mode.

Section 7 Simulation, Trans-
ferring Projects to the Physi-
cal CPU Unit, and Operation
in NJ-series CPU Unit Soft-
ware User's Manual (Cat.
No. W501)
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System Configuration
]

This section describes the basic system configuration and devices used for NJ-series

Controllers.

2-1 Basic System Configuration ................c it 2-2
2-1-1 EtherCAT Network Configuration .. ......... ... . ... 2-4
2-1-2  CJ-series Unit Configuration . .......... ... ..., 2-5

2-2 ConnectingtotheSysmacStudio ................ ... coivinnnt. 2-18

2-3 Network Configuration ...............ciiiiiiiiiiiiiiiiarnnnss 2-19
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2 System Configuration

2-1 Basic System Configuration

I System Configuration

An NJ-series Controller supports the following two types of configurations.

(1) Basic Configurations

The basic configurations include the CPU Unit and the Configuration Units that are controlled
directly by the CPU Unit. There are two basic configurations.

e EtherCAT network configuration

» CJ-series Unit configuration

(2) Other Network Configurations

These are the configurations of the systems that are connected to the CPU Unit's built-in Ether-
Net/IP port and Communications Units.

® EtherCAT Network Configuration

With an NJ-series CPU Unit, you can use an EtherCAT network as a basic system.

With the EtherCAT network system of the NJ-series CPU Unit, the period for sequence processing
and motion processing in the CPU Unit is the same as the EtherCAT communications period. This
enables high-precision sequence control and motion control with a constant period and little
fluctuation.

For information on EtherCAT, refer to the NJ-series CPU Unit Built-in EtherCAT Port User's Manual
(Cat. No. W505).

® CJ-series Unit Configuration
CPU Rack

The CPU Rack consists of the following items.
* NJ-series CPU Unit
¢ NJ-series Power Supply Unit
* CJ-series Configuration Units”
CJ-series Basic I/0 Units, Special I/0 Units, and CPU Bus Units

¢ /O Control Unit
An 1/O Control Unit is required to connect an Expansion Rack.

e End Cover

* Some CJ-series Configuration Units cannot be used with an NJ-series CPU Unit.
Refer to CJ-series Configuration Units on page 2-11 for information on the models you can use with an NJ-
series CPU Unit.

Expansion Racks

You can connect an Expansion Rack to an NJ-series CPU Rack or to another Expansion Rack. A
CPU Unit cannot be mounted to an Expansion Rack. The rest of the configuration is the same as for
an NJ-series CPU Rack.
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| CJ-series Unit Configuration |

NJ-series Power Supply Unit

NJ-series CPU Unit
\ SD Memory Card /
o e

| Expansion Rack |

NJ-series Power Supply Unit (/O Interface Unit)

EtherCAT
Network Configuration

EtherCAT slaves

NJ-series CPU Unit Hardware User’s Manual (W500)

(/0 Control Unit)

N%

2 System Configuration

CJ-series Configuration Units
(Basic I/0 Units, Special
I/O Units, and CPU Bus Units)

“ End Cover

z

CJ-series Configuration Units

(Basic 1/0 Units, Special

I/0 Units, and CPU Bus Units)

End Cover
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2 System Configuration

2-1-1 EtherCAT Network Configuration

The EtherCAT network configuration consists of an NJ-series CPU Unit, an NJ-series Power Supply
Unit, a CJ-series End Cover, and the EtherCAT slaves.
You use the built-in EtherCAT master port on the NJ-series CPU Unit to connect EtherCAT slaves.

For information on the system configuration of an EtherCAT network, refer to the NJ-series CPU Unit
Built-in EtherCAT Port User's Manual (Cat. No. W505).

| EtherCAT Network Configuration |

NJ-series Power Supply Unit  NJ-series CPU Unit End Cover
SD Memory Card

7

=
r —

EtherCAT slaves
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2 System Configuration

2-1-2 CJ-series Unit Configuration

The CJ-series Unit configuration consists of the CJ-series Units that are connected. It includes the CJ-
series Units on the CPU Rack and Expansion Racks.

J cPU Rack

uoneinbyuon walsAs diseg |-g

The CPU Rack consists of an NJ-series CPU Unit, an NJ-series Power Supply Unit, CJ-series
Configuration Units, and a CJ-series End Cover. Up to 10 Configuration Units can be connected.

= = = = =
\
Configuration Units (10 max.)

) . I/0 Control Unit” End Cover
NJ-series Power NJ-series CJ-series Configuration Units
Supply Unit CPU Unit |

| \ o
I 8 _ I 4, I N
Dfn ]
...... 5 Elmeon 1500 o
= E— o T o
[l =l ¢
d = o
Tel%: :
- c
@ E
o
= S IINe Q
g
=
=}

SD Memory Card

* The 1/0 Control Unit is required only to connect an Expansion Rack. It must be connected immediately to the
right of the CPU Unit.

Even though the NJ-series Controllers do not have Backplanes, the term “slot” is still used to refer to the
location of Units. Slot numbers are assigned in order to Units from left to right on the CPU Rack (slot 0,
slot 1, slot 2, etc.).

Name Configuration Remarks

NJ-series Units NJ-series CPU Units (One End One required for every CPU Rack.
Cover is provided with each

Unit.)
NJ-series Power Supply Unit
SD Memory Card Install as required.
CJ-series Units I/0O Control Unit Required to connect an Expansion Rack. Must be con-
nected immediately to the right of the CPU Unit.
End Cover Must be connected to the right end of the CPU Rack.

One End Cover is provided with the CPU Unit.

(A Controller error in the major fault level will occur if the
End Cover is not connected to the right end.)

CJ-series Basic I/0O Units A total of up to 10 Units can be connected to the CPU
Rack and to each of the Expansion Racks. (A Controller

- - error in the major fault level will occur if 11 or more Units
CJ-series CPU Bus Units are connected.)

CJ-series Special I/0O Units

NJ-series CPU Unit Hardware User’s Manual (W500) 2-5



2 System Configuration

® Units
NJ-series CPU Units
1/0 capacity/Maximum num- Number Current con-
ber of Configuration Units | Program | Memory capacity for . sumption .
Model . . . of motion Weight
(Maximum number of capacity variables axes
Expansion Racks) 5VDC | 24 VDC
NJ501-1300 | 2,560 points/40 Units (3 20 MB 2 MB: Retained during 16 1.90A | -- 550 g
"NJ501-1400 | Expansion Racks) power interruptions. 32
NJ501-1500 4 MB: Not .retamed.dur- 64
ing power interruptions.
NJ-series Power Supply Units
Output current i
Model Power supply P Outpt_lt RUN | CPU | Expansion Weight
voltage 5VDC 24 VDC | capacity | output | Rack Racks
NJ-PA3001 100 to 240 VAC |6.0A 1.0A 30 W Yes Yes Yes 4709
max.
NJ-PD3001 24 VDC 6.0A 1.0A 30W Yes Yes Yes 4909
max.

* A CJ-series Power Supply Unit cannot be used to supply power to an NJ-system CPU Rack or Expansion Rack.
If you connect a CJ-series Power Supply Unit to a CPU Rack, an Incorrect Power Supply Unit Connected error
will occur, and the CPU Unit will not operate. The RUN indicator will flash at a 3-s interval and the ERROR indica-
tor will light.

If you connect the Power Supply Unit to an Expansion Rack, operation is performed without error detection. Nor-
mal operation, however, may be unstable due to insufficient supplied power. Also, an Internal NJ-series Bus
Check Error (i.e., a Controller error in the major fault level) may occur when the power is interrupted.

Precautions for Safe Use

¢ Do not use the Power Supply Units in the system beyond the rated supply capacity ranges.
Doing so may result in operation stopping, incorrect operation, or failure to correctly back up
required data at power interruptions.

¢ Use only NJ-series Power Supply Units on NJ-series CPU Racks and Expansion Racks.
Operation is not possible if you use a CJ-series Power Supply Unit with an NJ-series CPU Unit
or an NJ-series Power Supply Unit with a CJ-series CPU Unit.
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SD Memory Card

2 System Configuration

. Number of over-
Model Card type Capacity Format writes
HMC-SD291 SD Card 2GB FAT16 100,000

I1/0 Control Unit

Current consump-
Model Specifications tion Weight
5VDC 24VDC
CJ1W-1C101 An I/O Control Unit is required to connect an NJ-series 0.02 A 70 g max.
Expansion Rack to an NJ-series CPU Rack. The I/0O Con-
trol Unit must be connected immediately to the right of
the CPU Unit. Connect to the I/O Interface Unit (CJ1W-
11101) on the Expansion Rack with a CS/CJ-series I/O
Connecting Cable.
End Cover
Model Specifications (ST L Weight
sumption
CJ1W-TERO1 The End Cover must be connected to the right end of the | Included with the CPU Unit or
NJ-series CPU Rack. (A Controller error in the major fault | Expansion Unit.
level will occur if the End Cover is not connected to the
right end of the Rack.) One End Cover is provided with
the CPU Unit and with an I/O Interface Unit.
Others
Name Model Specifications
DIN Track PFP-50N Track length: 50 cm, height: 7.3 mm
PFP-100N Track length: 1 m, height: 7.3 mm
PFP-100N2 Track length: 1 m, height: 16 mm

PFP-M

Stopper to prevent Units from moving on the track.

Two each are provided with the CPU Unit and with
an I/O Interface Unit.

Connecting cable for peripheral USB
port (to connect the Sysmac Studio)

Commercially avail-
able USB cable

USB 2.0 (or 1.1) cable (A connector - B connec-
tor), 5.0 m max.

Battery Set

CJ1W-BATO1

For CJ2 CPU Unit

Sysmac Studio
Standard Edition

SYSMAC-SEUL]

The Sysmac Studio is a Support Software pack-
age that provides an integrated development envi-
ronment to design, program, debug, and maintain
SYSMAC NJ-series Controllers. The following
Support Software is included.

* Sysmac Studio

* NX-Server

¢ Network Configurator

e CX-Integrator

e CX-Configurator-FDT

* CX-Protocol

* CX-Designer

NJ-series CPU Unit Hardware User’s Manual (W500)
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System Configuration

Recommended Communications Cables for EtherCAT and EtherNet/IP

For EtherCAT, use a shielded twisted-pair cable (double shielding with aluminum tape and braiding)
of Ethernet category 5 (100Base-TX) or higher, and use straight wiring. For EtherNet/IP, use an STP
(shielded twisted-pair) cable of Ethernet category 5 or higher. You can use either a straight or cross

cable.
Product Manufac- cabli Model
turer length*1
Products for | Size and Cables with Connec- | OMRON 0.3 XS5W-T421-AMD-K
EtherCAT number of tors on Both Ends Corporation
pairs: (RJ45/RJ145) 0.5 XS5W-T421-BMD-K
AWG22 x 2P R
7 1 XS5W-T421-CMD-K
Cables with Connec- | OMRON 2 XS5W-T421-DMC-K
tors on Both Ends Corporation
(RJ45/RJ145) 5 XS5W-T421-GMC-K
< o 10 XS5W-T421-JMC-K
‘Ii’ \
Products for | Size and Cables Tonichi Kyosan Cable, Ltd. | NETSTAR-C5E SAB 0.5 x 4P
EtherCAT or number of Kuramo Electric Co. KETH-SB
EtherNet/IP | palrs: SWCC Sh Cable S FAE-5004
owa Cable Sys- -
AWG24 x 4P tems Co.
RJ45 Connectors Panduit Corporation MPS588
Size and Cables Kuramo Electric Co. KETH-PSB-OMR*2
n:ir:mst.)er of RJ45 Assembly Con- | OMRON Corporation XS6G-T421-1"2
pairs: nectors
AWG22 x 2P
Products for | Size and Cable Fujikura F-LINK-E 0.5mm x 4P
EtherNetIP | number of RJ45 Connector Panduit Corporation MPS588
pairs: 0.5 mm
X 4P

*1 Cables are available in the following lengths: 0.3, 0.5, 1, 2, 3, 5, 10, and 15 m. Refer to the XS5/XS6 Industrial

Ethernet Connectors Catalog (Cat. No. G019)
*2 We recommend that you use combinations of the above Cables and Connectors.

Note When making cables, connect the shield to the connectors at both ends for EtherCAT, but connect the shield
to the connector at only one end for EtherNeV/IP.
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I Expansion Racks

2 System Configuration

CJ-series Expansion Racks can be connected to the CPU Rack to expand the number of Units in the
System beyond the CPU Rack. Up to 10 I/0O Units can be mounted to each Expansion Rack and a total
of 3 Expansion Racks can be connected.

Mount an I/O Control Unit immediately to the right of the CPU Unit, and mount the I/O Interface Unit
immediately to the right of the Power Supply Unit on the Expansion Rack. Mounting them in other loca-
tions may cause malfunctions.

Total cable
length:
12m

Expansion
Racks:
3 maximum

10 Units max.

NJ-
series
Power
Supply
Unit

NJ-

CPU
Unit

series

CS/CJ-series /0O Connecting Cable

30cm,70cm,2m,3m,5m,10m, 12m

NJ-
series
Power
Supply
Unit

CS/CJ-series I/0 Connecting Cable
30cm,70cm,2m,3m,5m,10m, 12 m

1/O Interface Unit
1/O Interface Unit

NJ-
series
Power
Supply
Unit

10 Units max.

CPU Rack

1/0 Control Unit

End Cover

CJ-series
Expansion Rack

CJ-series
Expansion Rack

CS/CJ-series 1/0 Connecting Cables

Cable Length
CS1W-CN313 0.3m
CS1W-CN713 0.7m
CS1W-CN223 2m
CS1W-CN323 3m
CS1W-CN523 5m
CS1W-CN133 10m
CS1W-CN133B2 12m

Use an NJ-series Power Supply Unit as the power supply for an Expansion Rack in an NJ-series Sys-
tem.
A CJ-series Power Supply Unit cannot be used to supply power on an NJ-system Expansion Rack.

NJ-series CPU Unit Hardware User’s Manual (W500)
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System Configuration

® Maximum Number of Expansion Racks

Expansion pattern

Maximum number of Racks

Remarks

NJ-series CPU Rack plus
CJ-series Expansion Racks

3 Racks

The total length of /0 Connecting Cable
between the CPU Rack and an Expansion Rack,
and between all Expansion Racks, must be no
more than 12 m.

® Units

Units for CJ-series Expansion Racks

Rack Configuration Remarks
NJ-series CJ-series Power Supply Unit One required for each Expansion Rack.*
Expansion /O Interface Unit (one End Cover
Racks

included.)

CJ-series Basic 1/0 Units

A total of up to 10 Units can be connected to the CPU

CJ-series Special I/0O Units

Rack and to each of the Expansion Racks. (A Controller

CJ-series CPU Bus Units

error in the major fault level will occur if 11 or more
Units are connected.)

End Cover

Must be connected to the right end of the Expansion
Rack. (One End Cover is provided with the 1/O Interface
Unit. A Controller error in the major fault level will occur
if the End Cover is not connected to the right end.)

CS/CJ-series 1/0 Connecting Cable

Required to connect the I/O Interface Unit to the 1/0
Control Unit or previous I/O Interface Unit.

* A CJ-series I/0 Control Unit is required on the NJ-series CPU Rack.

NJ-series Power Supply Units

Power supply I[N Output RUN CPU 2 .
Model . sion Weight
voltage 5VDC | 24 VvDC | capacity | output Rack
Racks
NJ-PA3001 100to 240 VAC |6.0A 1.0A 30 W Yes Yes Yes 4709
max.
NJ-PD3001 |24 VDC 6.0A 1.0A 30W Yes Yes Yes 490 g
max.
Note Use an NJ-series Power Supply Unit as the power supply for an NJ-series Expansion Rack.
A CJ-series Power Supply Unit cannot be used for an NJ-series Expansion Rack.
I/O Interface Unit
Current consump-
Model Specifications tion Weight
5VDC 24 VDC
CJ1W-II101 One Interface Unit is required for each CJ-series Expan- | 0.13 A 130 g
sion Rack. One End Cover is provided with each Unit. max.”

* Includes the weight of the End Cover.

NJ-series CPU Unit Hardware User’s Manual (W500)



2 System Configuration

End Cover
Current con-
Model Specifications sumption Weight
5VDC | 24VDC
CJ1W-TERO1 The End Cover must be connected to the right end of the | Included with the CPU Unit or

CJ-series Expansion Rack. An End Cover Missing error Expansion Unit.
(a Controller error in the major fault level) will occur if the
End Cover is not connected to the right end of the Rack.

One End Cover is provided with the CPU Unit and with an
I/O Interface Unit.

CS/CJ-series 1/0 Connecting Cables

Model Specifications Cable length
CS1W-CN313 An 1/0 Connecting Cable connects an 1/0O Control Unit (CJ1W-IC101)to an | 0.3 m
CS1W-CN713 I/O Interface Unit (CJ1W-II101), or connects an I/O Interface Unit to 0.7m
CSTW-CN223 another /O Interface Unit. ™
CS1W-CN323 3m
CS1W-CN523 5m
CS1W-CN133 10m
CS1W-CN133B2 12m

I CJ-series Configuration Units

® Maximum Number of Units

A maximum of 10 Units can be connected to the CPU Rack for an NJ-series CPU Unit or to an
Expansion Rack. There are no restrictions in the number of each model of Unit based on location.

Note If you connect more than the maximum number of Units to a CPU Rack or Expansion Rack, an Incorrect
Unit/Expansion Rack Connection error (a major fault level Controller error) will occur, and the CPU Unit will

not operate.

NJ-series CPU Unit Hardware User’s Manual (W500)

2-11

uoneinbyuon walsAs diseg |-g

uoneINBIUOD HUN SBLBS-TD 2-L-2




2-12

System Configuration

® Models of Configuration Units

The Configuration Units with which the NJ-series CPU Unit can exchange data are classified into
three groups. The number of Units that can be mounted depends on the type of Unit.

Units

Description

Unit identifica-
tion method

Number of
mountable Units

Basic 1/0O Units

Basic I/0 Units are used for discrete inputs and
outputs.

Identified by the
CPU Unit accord-
ing to mounting
position.

Up to 40 Basic I/O
Units can be
mounted.

Special /O Units

Special I/0 Units are more advanced than Basic
I/0O Units. They support functions other than dis-
crete inputs and outputs.

Examples:

Analog I/0 Units and High-speed Counter Units
Special I/O Units have a smaller area for
exchanging data with the CPU Unit than CPU
Bus Units (including Network Communications
Units).

Identified by the
CPU Unit using
unit numbers 0 to
95 set with the
rotary switches on
the front panel of
the Unit.

Up to 40 Special
1/0 Units can be
mounted.
(Depending on the
model, 1 to 4 unit
numbers are used
for one Unit.)

CPU Bus Units

CPU Bus Units are advanced Units that
exchange data with the CPU Unit via the CPU
bus.

Examples:
Network Communications Units and Serial Com-
munications Units

CPU Bus Units have a larger area for exchang-
ing data with the CPU Unit than Special I/O
Units.

Identified by the
CPU Unit using
unit number 0 to F
set with the rotary
switch on the front
panel of the Unit.

Up to 16 CPU Bus
Units can be
mounted.
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2 System Configuration

® CJ-series Configuration Units o
CJ-series Basic I/O Units o
@,
Input Units ;J,
(7]
Number " Current con- )
Response time*1 -
Name Specifications Model of bits P sumption (A) Weight ?,
allocated | ON OFF | 5VDC | 24VDC S
DC Input Terminal block CJ1W-ID201 162 20 us 400 us | 0.08 --- 110 g max. ‘§
Units 12 to 24 VDC, 8 max. max. 2
inputs E
Terminal block CJ1W-ID211 16 20 us 400 us | 0.08 110 g max.
24 VDC, 16 inputs max. max.
CJ1W-ID212 16 15 us 90 us 0.13 110 g max.
max. max.
Fujitsu connector CJ1W-1D231*3 32 20 us 400 us | 0.09 70 g max. f
24 VDC, 32 inputs max. max. n
¢}
MIL connector CJ1W-ID232*3 32 20 us 400 us | 0.09 70 g max. ;
24 VDC, 32 inputs max. max. e
[0]
CJ1W-1D2333 32 15us  |90us [0.20 - 70 g max. i
max. max. 2
@)
Fujitsu connector CJ1W-1D261*3 64 120 us |[400pus |0.09 110 g max. S
24 VDC, 64 inputs max. max. @
MIL connector CJ1W-ID262"3 64 120 us 400 us | 0.09 110 g max. %’.
24 VDC, 64 inputs max. max. >
AC Input Terminal block CJ1W-1A201 162 10 us 40 us 0.08 130 g max.
Units 200 to 240 VAC, max. max.
8 inputs
Terminal block CJ1W-1A111 16 10 us 40 us 0.09 130 g max.
100 to 120 VAC, max. max.
16 inputs
Interrupt Terminal block CJIW-INTO1™4,*5 | 16 0.05ms |0.5ms |0.08 - 110 g max.
Input Unit 24 VDC, 16 inputs max. max.
Quick- Terminal block CJ1W-IDPO1 16 0.05ms |0.5ms |0.08 110 g max.
response 24 VDC, 16 inputs max. max.
Input Unit
B7A Inter- | 64 inputs CJ1W-B7A14 64 --- --- 0.07 --- 80 g max.
face Units

*1 This is the input response time when no filter (i.e., 0 ms) is set. There is no filter setting for the CJ1W-
INTO1/IDPO1. (The time is always 0 ms.)

*2 Although 16 /O bits are allocated, only 8 of these can be used for external I/O. These Units are also treated as
16-point I/O Units in the Unit configuration.

*3 The cable-side connector is not provided with Units equipped with cables. Purchase the connector separately
(Refer to 4-4-4 Wiring CJ-series Basic I/O Units with Connectors.), or use an OMRON Connector-Terminal
Block Conversion Unit or I/O Relay Terminal (Refer to 4-4-5 Connecting to Connector-Terminal Block Conver-
sion Units or I/O Relay Terminals.).

*4  An Interrupt Input Unit can be connected only in a CPU Rack. These Units must be mounted to slots 0 to 4 on
the CPU Rack. An Incorrect Unit/Expansion Rack Connection error (major fault level Controller error) will occur
if an Interrupt Input Unit is connected in other slots on the CPU Rack or to any slots on an Expansion Rack. Up
to two Interrupt Input Units can be connected.

*5 Interrupt Input Units can be used as normal Basic 1/0O Units. They cannot be used to start I/O interrupt tasks.
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2 System Configuration

Output Units

Number | Current consumption
Name Specifications Model of bits (A) Weight
allocated | 5 ypc 24 VDC
Relay Output Units | Terminal block, 250 VAC/24 VDC, | CJ1W-OC201 161 0.09 0.048 140 g max.
2 A; 8 points, independent con- (0.006 X
tacts Number of ON
outputs)
Terminal block, 250 VAC/24 VDC, | CJ1W-OC211 16 0.11 0.096 170 g max.
2 A; 16 points (0.006 X
Number of ON
outputs)
Triac Output Unit Terminal block, 250 VAC, 0.6 A; CJ1W-0OA201 161 0.22 --- 150 g max.
8 points
Transis- Sinking | Terminal block, 12 to 24 VDC, CJ1W-0D201 161 0.09 --- 110 g max.
tor Out- outputs | 2 A; 8 outputs
put Units Terminal block, 12 t0 24 VDC, | CJIW-OD203 | 16"1 010 |- 110 g max.
0.5 A; 8 outputs
Terminal block, 12 to 24 VDC, CJ1W-OD211™2 | 16 0.10 - 110 g max.
0.5 A; 16 outputs
Terminal block, 24 VDC, CJ1W-OD213™2 | 16 0.15 - 110 g max.
0.5 A; 16 outputs
Fujitsu connector, 12 to 24 VDC, | cJ1wW-0OD231™3 | 32 0.14 - 70 g max.
0.5 A; 32 outputs
MIL connector, 12 to 24 VDC, CJ1W- 32 0.14 - 70 g max.
0.5 A; 32 outputs 0OD2332*3
MIL connector, 24 VDC, CJ1W- 32 0.22 --- 70 g max.
0.5 A; 32 outputs 0D2342"3
Fujitsu connector, 12 to 24 VDC, | cJ1W-OD2613 | 64 0.17 - 110 g max.
0.3 A; 64 outputs
MIL connector, 12 to 24 VDC, CJ1W-0OD263™3 | 64 0.17 --- 110 g max.
0.3 A; 64 outputs
Sourc- | Terminal block, 24 VDC, 2 A; CJ1W-0OD202 161 0.11 - 120 g max.
ing out- | 8 outputs, load short-circuit pro-
puts tection and disconnected line
detection
Terminal block, 24 VDC, 0.5 A; CJ1W-0D204 161 0.10 --- 120 g max.
8 outputs, load short-circuit pro-
tection
Terminal block, 24 VDC, 0.5 A; CJ1W-0D212 16 0.10 120 g max.
16 outputs, load short-circuit pro-
tection
MIL connector, 24 VDC, 0.5 A; CJ1W-0OD232™3 | 32 0.15 - 80 g max.
32 outputs, load short-circuit pro-
tection
MIL connector, 12 to 24 VDC, CJ1W-OD262"3 | 64 0.17 - 110 g max.
0.3 A; 64 outputs
B7A Interface Units | 64 outputs CJ1W-B7A04 64 0.07 80 g max.

*1  Although 16 I/O bits are allocated, only 8 of these can be used for external I/O. These Units are also treated as
16-point I/O Units in the Unit configuration.

*2 The ON/OFF response time for the CJ1W-OD213/CJ1W-0OD234 is shorter than for the CJ1W-OD211/CJ1W-
0OD233, as shown below.

* ON response time: 0.1 ms improved to 0.015 ms

¢ OFF response time: 0.8 ms improved to 0.08 ms

*3 The cable-side connector is not provided with Units equipped with cables. Purchase the connector separately
(Refer to 4-4-4 Wiring CJ-series Basic I/O Units with Connectors.), or use an OMRON Connector-Terminal
Block Conversion Unit or I/O Relay Terminal (Refer to 4-4-5 Connecting to Connector-Terminal Block Conver-
sion Units or I/O Relay Terminals.).
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2 System Configuration

Mixed I/O Units

N
Number of | Current consump- D
Name Specifications Model bits allo- tion (A) Weight e
cated 5VDC | 24VDC @
24-VDC | Sinking Fujitsu connector CJ1W-MD231* |32 0.13 90 g max. é’
Input/ Inputs: o)
tTraféS'?' 24 VDC, 16 inputs S
ourt Ul:ﬂ-ts Outputs: 12 to €
P 24 VDG, 0.5 A; s
16 outputs S

Fujitsu connector CJ1W-MD261* | 64 0.14 110 g max.

Inputs:

24 VDC, 32 inputs

Outputs: 12 to
24 VDC, 0.3 A;
32 outputs

MIL connector CJ1W-MD233* | 32 0.13 90 g max.
Inputs: 24 VDC,
16 inputs

Outputs: 12 to
24 VDC, 0.5 A;
16 outputs

MIL connector CJ1W-MD263* | 64 0.14 - 110 g max.
Inputs: 24 VDC,
32 inputs

Outputs: 12 to
24 VDC, 0.3 A;
32 outputs

Sourcing | MIL connector CJ1W-MD232* | 32 0.13 80 g max.
Inputs: 24 VDC,
16 inputs
Outputs: 24 VDC,
0.5 A; 16 outputs
Load-short circuit
protection

TTL I/O Units MIL connector CJ1W-MD563* | 64 0.19 --- 110 g max.
Inputs: TTL (5 VDC),
32 inputs

Outputs: TTL
(5 VDC, 35 mA),
32 outputs

B7A Interface Units | 32 inputs, 32 outputs | CJ1W-B7A22 64 0.07 - 80 g max.

uoneINBIUOD HUN SBLBS-TD 2-L-2

* The cable-side connector is not provided with Units equipped with cables. Purchase the connector separately
(Refer to 4-4-4 Wiring CJ-series Basic I/O Units with Connectors.), or use an OMRON Connector-Terminal Block
Conversion Unit or I/O Relay Terminal (Refer to 4-4-5 Connecting to Connector-Terminal Block Conversion Units
or I/O Relay Terminals.).
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2 System Configuration

CJ-series Special I/0 Units

Num- | Current con-
sumption (A
Number of Words boefr e @
Type Name Specifications Model Unit No. | words allo- | allocated in Weight
moun 5 24
cated DM Area
table | vDC | VvDC
Units
Special I/O | Analog Input | 4 inputs, fully univer- CJ1W-AD0O4U 0to 95 10 words 100 words 40 0.32 150 g max.
Units Unit with Uni- | sal Units
versal Inputs
Analog Input | 8 inputs (4 to 20 mA, CJ1W-ADO081-V1 | 0to 95 10 words 100 words 40 0.42 140 g max.
Units 1to5V, etc.) Units
4 inputs (4 to 20 mA, CJ1W-AD041-V1 | 0to 95 10 words 100 words 40 0.42 140 g max.
1to5V, etc.) Units
4 inputs (4 to 20 mA, CJ1W-AD042 0to 95 10 words 100 words 40 0.52 150 g max.
1to5V, etc.) Units
Analog Out- | 4 outputs (1to 5V, CJ1W-DA041 0to 95 10 words 100 words 40 0.12 150 g max.
put Units 4 to 20 mA, etc.) Units
2 outputs (1to 5V, CJ1W-DA021 0to 95 10 words 100 words 40 0.12 150 g max.
4 1o 20 mA, etc.) Units
8 outputs (1to 5V, CJ1W-DA0O8V 0to 95 10 words 100 words 40 0.14 150 g max.
0to 10V, etc.) Units
8 outputs (4 to CJ1W-DA08C 0to 95 10 words 100 words 40 0.14 150 g max.
20 mA) Units
4 outputs (1to 5V, CJ1W-DA042V 0to 95 10 words 100 words 40 0.40 150 g max.
0to 10V, etc.) Units
Analog I/O 4inputs (1to 5V, 4to | CJIW-MAD42 0to 95 10 words 100 words 40 0.58 150 g max.
Unit 20 mA, etc.) Units
2 outputs (1to 5V,
4 to 20 mA, etc.)
Analog Input | 4 inputs, fully univer- CJ1W-PH41U 0to 95 10 words 100 words 40 0.30 150 g max.
Unit with Uni- | sal Resolution: Units
versal Inputs | 1/256,000, 1/64,000,
1/16,000
Analog Cur- | DC voltage or DC cur- | CJ1W-PDC15 0to 95 10 words 100 words 40 0.18 150 g max.
rent Input rent, 2 inputs Units
Unit
Temperature | 2 control loops, ther- CJ1W-TC003 0to 94 20 words 200 words 40 0.25 150 g max.
Control Units | mocouple inputs, NPN (uses Units
outputs, heater burn- words for
out detection 2 unit
numbers)
2 control loops, ther- CJ1W-TC004 0to 94 20 words 200 words 40 0.25 150 g max.
mocouple inputs, PNP (uses Units
outputs, heater burn- words for
out detection 2 unit
numbers)
2 control loops, tem- CJ1W-TC103 0to 94 20 words 200 words 40 0.25 150 g max.
perature-resistance (uses Units
thermometer inputs, words for
NPN outputs, heater 2 unit
burnout detection numbers)
2 control loops, tem- CJ1W-TC104 0to 94 20 words 200 words 40 0.25 150 g max.
perature-resistance (uses Units
thermometer inputs, words for
PNP outputs, heater 2 unit
burnout detection numbers)
ID Sensor V680-series single- CJ1W-V680C11 0to 95 10 words 100 words 40 0.26 0.130 | 120 g max.
Units head type Units
V680-series two-head | CJIW-V680C12 | 0to 94 20 words 200 words 40 0.32 0.260 | 130 g max.
type Units
High-speed Number of counter CJ1W-CT021 0to 92 40 words 400 words 24 0.28 100 g max.
Counter Unit | channels: 2, Maximum (uses Units
input frequency: words for
500 kHz, line driver 4 unit
compatible numbers)
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2 System Configuration

CJ-series CPU Bus Units N

—

Number of Maximum Currer]t con- o

Type Name Specifications Model Unit No. words allo- number of sumption (A) Weight ]
cated Units"! | 5vDC | 24 vDC o

CPU Bus | Serial Commu- Two RS-232C ports CJ1W-SCu22 OtoF 25 words 16 Units 0.28"1 | - 160 g max. ?..
Units nications Units High-speed models g
Two RS-422A/485 ports | CJ1W-SCU32 0.40 120 g max. (2]

High-speed models g

=

One RS-232C portand | CJ1W-SCU42 0.36"1 140 g max. ‘g

one RS-422A/485 port N

High-speed models g'

]

DeviceNet Unit DeviceNet remote /O, CJ1W-DRM21 OtoF 25 words 16 Units 0.29 -- 118 g max.”2
2,048 points; User-
specified allocations are
possible without the CX-
Integrator.

*1 Increases by 0.15 A/Unit when an NT-ALO01 RS-232C/RS-422A Link Adapter is used. Increases by 0.04 A/Unit when a
CJ1W-CIF11 RS-422A Converter is used.

*2 Includes the weight of accessory connectors.

uoneINBIUOD HUN SBLBS-TD 2-L-2
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2 System Configuration

2-2 Connecting to the Sysmac Studio

Connect the NJ-series CPU Unit and the Sysmac Studio through USB or EtherNet/IP.

Refer to 3-7-2 Connection for information on how to make the connection between the NJ-series CPU
Unit and the Sysmac Studio.
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2 System Configuration

2-3 Network Configuration

You can make networks in the following layers with an NJ-series Controller.

For details on communications networks that you can connect to, refer to the NJ-series CPU Unit Soft-
ware User’'s Manual (Cat. No. W501).

Host personal computer HMI

uoneinBiuo) HIOMISN £-Z

Information system network

I EtherNet/IP Unit port

EtherNet/IP

NJ-series
CPU Unit

|
Fo—

Controller layer network

Built-in EtherNet/IP port

EtherNet/IP
g;ﬁel-rjlei Built-in EtherNet/IP port NJ-series | Buitin EtherNetiP port =
ni )
I CPU Unit Robot &'/
lizaE Hi -
A D D
~ o]
Built-in EtherCAT port
Serial Communications Units EtherCAT
DeviceNet
Master Unit
n n n n
m m m @ EtherCAT slaves
Servo Drives
RS-232C, Networks between Controller and
RS-422A/485 Serial-communications devices

Field networks

] o]
&l |-
6668 [
H
a Ll

General-purpose CompoNet or OMRON CompoNet

DeviceNet

il

| ‘DI | ‘DI

| ‘DI |

HHHHH HHHHH HHHHHH HHHHHH
DeviceNet slaves
Level Features Network type Protocols Required devices
Information net- Message (CIP) EtherNet/IP * CIP message communications Built-in EtherNet/IP

works

communications
with host computer

FTP server
Socket service
NTP client

Networks between
Controllers

Tag data links
between Control-
lers

EtherNet/IP .

Tag data link communications
CIP message communications
Socket service

FINS message communications™

port
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2 System Configuration

Level

Features

Network type

Protocols

Required devices

Networks between
Controllers and
serial-communica-
tions devices

Wide range of pro-
tocol selections

Serial Communica-
tions

Protocol Macro, No-protocol,
CompoWay/F, Modbus, NT Link,
and Host Link*

Serial Communica-
tions Units

Field networks

High-speed, high- EtherCAT EtherCAT protocol Built-in EtherCAT
precision communi- port

cations with Servo

Drives and general-

purpose slaves

High-speed, multi- | DeviceNet DeviceNet protocol DeviceNet Master

point, multi-node
connection with dif-
ferent types of
slaves

Unit

* With NJ-series Controllers, you can use FINS message communications, Host Link communications, and NT Link commu-
nications. These functions, however, cannot access all areas in the NJ-series CPU Unit. If you require this functionality, e.g.,
to connect to existing systems, consult with your OMRON representative.

2-20
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Configuration Units

This section describes the configuration devices in the CJ-series Unit configuration.
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3 Configuration Units

3-1

CPU Units

3-1-1 Models and Specifications
1/0 capacity/Maximum number
Type of of Configuration Units (Maxi- Program Memory capacity for Number of
. Model ; . . ;
Unit mum number of Expansion capacity variables motion axes
Racks)
NJ501 NJ501-1300 2,560 points/40 Units (3 Expan- 20 MB 2 MB: Retained during 16
CPU Units NJ501-1400 sion Racks) power interruptions 32
NJ501-1500 4 MB: Not retained during "/

power interruptions

3-1-2 Components and Functions

|

J501-1500
i U
@ SDPWR ] @
SOPMR ﬁ S0 BUSY—] %
o F=H = il
1 L
z qu [wermun H‘ N:
n EtherNetip | [NeTERR T @
: ||
T
e by ®
o | FveTron =
Eercat | erem @
Jumancr anﬂ W
E%% EtterNiot/p* /
— EtherCAT
—

)
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3 Configuration Units

Number Name Function
Slider Holds the Units together.
SD Memory Card connector Connects the SD Memory Card to the CPU Unit.
CPU Unit operation indicators Shows the operation status of the CPU Unit.
Refer to CPU Unit Operation Status Indicators on page 3-4.
4 SD Memory Card power supply Turns OFF the power supply so that you can remove the SD Memory
switch Card.
Refer to 3-2 SD Memory Cards. w
5 DIP switch Not used (normally OFF).* :;
6 Battery connector Connector to mount the backup battery. p
7 Battery Battery for backup. S
8 Peripheral USB port Connects to the Sysmac Studio via a USB cable. ®
9 Built-in EtherNet/IP port (port 1) Connects the built-in EtherNet/IP with an Ethernet cable.
10 Built-in EtherNet/IP port operation Shows the operation status of the built-in EtherNeV/IP.
indicators Refer to Built-in EtherNet/IP Port (Port 1) Indicators on page 3-6.
11 Unit connector Connects to another Unit. w
12 ID information label Shows the ID information of the CPU Unit. S
13 Built-in EtherCAT port (port 2) Connects the built-in EtherCAT with an Ethernet cable. g
14 Built-in EtherCAT port operation indi- | Shows the operation status of the built-in EtherCAT. '§
cators Refer to Built-in EtherCAT Port (Port 2) Indicators on page 3-7. o
15 DIN Track mounting pins Secures the Unit to a DIN Track. g
(o}
* To use Safe Mode, set the DIP switch as shown below and then turn ON the power supply to the Controller. %-'
Q
g‘.
2

ON
<

1
2 —— Turn OFF.
3
4

———— Turn ON.

Use the Safe Mode when it is difficult to connect the Sysmac Studio. For information on Safe Mode, refer to the NJ-series
Troubleshooting Manual (Cat. No. W503).
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3 Configuration Units

I CPU Unit Operation Status Indicators

You can check the CPU Unit status with

=

[

v 52
OPEN sD

RUN

ERROR

SDPWR

SD BUSY

BUSY

A
OPEN

OMmRON
NJ501-1500

T [ T

the indicators at the top of the front panel of the CPU Unit.

The following table describes these indicators.

Indicator

Color

Status

Meaning

RUN

Green

Lit

The CPU Unit is in normal operation in RUN mode. (The user
program is in execution.)

Flashing (3-s
intervals)

An Incorrect Power Supply Unit Connected error occurred. (A CJ-
series Power Supply Unit is connected in the CPU Rack.) The
CPU Unit will not operate and the ERROR indicator will light.

Flashing (1-s
intervals)

The CPU Unit is starting (entering RUN mode or PROGRAM
mode at startup).

Not lit

Operation is stopped in PROGRAM mode, when a CPU Unit
reset is in progress, or when any of the following errors occurs.

* Controller error in the major fault level
e CPU error (WDT error)

ERROR

Red

Lit

Self-diagnosis found one of the following errors.

* Controller error in the major fault level

e CPU error (WDT error)

The CPU Unit operation will stop, and all outputs will turn OFF.

Flashing (1-s
intervals)

Self-diagnosis found one of the following errors.

e Controller error in the partial fault level (an error in which all
control of a Function Module is disabled)

e Controller error in the minor fault level (an error in which partial
control of a Function Module is disabled)

CPU Unit operation will continue for either of these errors.

Operation will stop for the Function Module in which a Controller
error in the partial fault level occurred.

Operation will continue for the Function Module in which a Con-
troller error in the minor fault level occurred.

Not lit

The CPU Unit is in normal operation, a CPU reset is in progress,
or monitored information occurred. (CPU Unit operation will con-
tinue.)

BUSY

Yellow

Flashing

Built-in non-volatile memory access in progress.

Not lit

Other than the above.
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3 Configuration Units

Indicator Color Status Meaning
SD PWR Green Lit Power is being supplied to the SD Memory Card and the SD
Memory Card can be used.
Flashing
Not lit The power supply for the SD Memory Card is stopped, an SD
Memory Card is not mounted, or the file format of the mounted
SD Memory Card is not supported.
SD BUSY Yellow Lit SD Memory Card access in progress.
Not lit SD Memory Card access not in progress

Precautions for Safe Use

* Do not turn OFF the power supply to the Controller while the BUSY indicator flashes. The CPU
Unit user program and settings are backed up in the built-in non-volatile memory. The data will
not be backed up if the power supply is turned OFF. The next time that the Controller is
started, a Controller error in the major fault level will occur and operation will stop.

e Do not turn OFF the power supply or remove the SD Memory Card while card access is in
process (i.e., while the SD BUSY indicator flashes). Data may become corrupted, and the
Controller may not operate correctly if it uses corrupted data. To remove an SD Memory Card
from the CPU Unit when power is supplied to the CPU Unit, press the SD Memory Card power
supply switch and wait for the SD PWR indicator to turn OFF before you remove the SC Mem-

ory Card.

You can check the operating status of the CPU Unit with the PWR, RUN, and ERROR indicators on
the front panels of the Power Supply Unit and CPU Unit. You can check the operating status of the
CPU Unit from the status of front-panel indicators, the status of user program execution, and the
ability to connect communications from the Sysmac Studio or NS-series PTs during startup, during
normal operation, and when errors occur.

Power L
Supply CPU Unit User pro- C.orrlngunlcatlgns
CPU Unit operating status Unit gram execu- | WIth Sysmac Stu-
BWR tion status dio or NS-series
RUN (green) | ERROR (red) PT
(green)
Startu Lit Flashing Not lit Stopped. Not possible.
P (1-s intervals)
Normal opera- | RUN mode Lit Lit Not lit Continues. Possible.
tion PROGRAM mode | Lit Not It Not lit Stopped.
Power Supply Not lit Not lit Not lit Stopped. Not possible.
Error’1
CPU Unit Reset’1 Lit Not lit Not lit Stopped.
Fatal errorin | Incorrect Power Lit Flashing Lit Stopped.
CPU Unit Supply Unit Con- (3-s intervals)
nected*1
CPU Unit Watch- Lit Not lit Lit Stopped.
dog Timer Error1
Major fault*2 Lit Not lit Lit Stopped. Possible. (Commu-
- - - nications can be
* Lit Lit Flash i *3
Partial fault™2 ! I (1?ssirl1?3rvals) Continues. > | onnected from an
Remlaloney NS-series PT if Eth-
in CPU Unit Minor fault2 Lit Lit Flashing Continues. erNet/IP is operat-
(1-s intervals) ing normally.)
Observation™2 Lit Lit Not lit Continues.

*1 Refer to 5-1-2 Fatal Errors in the CPU Unit for information on individual errors.
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3 Configuration Units

*2 Refer to 5-1-3 Non-fatal error in CPU Unit for information on individual errors.
*3 The function module where the error occurred stops.

Refer to 5-1 Operation after an Error for information on error status.

I Built-in EtherNet/IP Port (Port 1) Indicators

o

PEN SW SETTING

r ET RUN

PORT
EtherNet/IH

L INK/ACT|

TERR

r [———INETRUN

PORT2
EtherCAT

L = unkiact

EtherNet/IP %

[ INETERR

v ] EthercAT~
N N
Indicator Color Status Contents
NET RUN Green Lit Normal startup status.
Flashing Ethernet communications are in progress.
* Tag data link connection establishment in progress.
* |P address acquisition with BOOTP in progress.
Not lit You cannot perform Ethernet communications.
¢ The power supply is OFF or the CPU Unit was reset.
* A MAC address error or communications Controller error
occurred.
NET ERR Red Lit An error for which the user cannot recover operation occurred.
* A MAC address error or communications Controller error
occurred.
Flashing An error for which the user can recover operation occurred.
¢ An error occurred in TCP/IP communications or CIP communi-
cations.
* FTP server setting error, NTP server setting error, etc.
¢ Tag data link setting error, tag data link verification error, etc.
Not lit There are no Ethernet communications errors.
* The power supply is OFF or the CPU Unit was reset.
LINK/ACT Yellow Lit The link was established.
Flashing The link is established, and data communications are in progress.
Not lit A link was not established.

* The cable is not connected.
* The power supply is OFF or the CPU Unit was reset.

3-6

NJ-series CPU Unit Hardware User’s Manual (W500)
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I Built-in EtherCAT Port (Port 2) Indicators

[ INETRUN
e
[ LINK/ACT|
ET RUN
EthosCAl TERR
INK/ACT|
OPEN SW SETTING EtherNet/IP ?
v ] EtherCAT.
NG N
Indicator Color Status Description
NET RUN Green Lit EtherCAT communications are in progress.
¢ |nputs and outputs for I/O data are in operation.
Flashing EtherCAT communications are being established.
This indicator shows either of the following conditions.
¢ Only message communications are in operation.
* Only message communications and I/O data inputs are in oper-
ation.
Not lit EtherCAT communications are stopped.
¢ The power supply is OFF or the CPU Unit was reset.
¢ A MAC address error, communications Controller error, or other
error occurred.
NET ERR Red Lit A hardware error or unrecoverable error occurred, such as for
exception processing.
Flashing A recoverable error occurred.
Not lit There are no errors.
LINK/ACT Yellow Lit A link was established.
Flashing Data communications are in progress after establishing link.
Flashes every time data is sent or received.
Not lit The link was not established.

| DIP Switch

Use the CPU Unit with all the DIP switch pins turned OFF.

@ Additional Information

The DIP switch is not used to write-protect the user program of the NJ-series Controller. Set
write-protection in the Startup Write Protection Settings in the CPU Unit Protection Settings from
the Sysmac Studio.
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3 Configuration Units

I Battery
The following Battery is built in as a standard feature.
Model Appearance Specifications
CJ1W-BATO1 Effective life (i.e., maximum life expectancy): 5 years

The following values are retained during power interrup-
tions.

¢ Values of variables with a Retain attribute

Words for CJ-series Units in the Holding, DM, and EM
Areas

¢ Clock information
* Some system-defined variables
e Event logs

I ID Information Label

You can check the ID information of the CPU Unit status with the ID information label on the right side of

the CPU Unit.
@® ®
(| NJ501-1500 :i  Ver[l[l[] i
Y NS E NN NN NN EEEEEEEEEEEP 'lllllllll:’llIllII'II'E-..-..-..-..-.‘
PORT1 MAC ADDRESS::[JOI0OUOOMO0 :
PORT2 MAC ADDRESS:[T T I IO ........2
Lot No.: DDMYYL]  xxxx : T
@ ®
Number Name Function
Unit model Shows the model of the CPU Unit.
Unit version Shows the unit version of the CPU Unit.
Lot number and Shows the lot number and the serial number of the CPU Unit.
serial number DDMYY: Lot number, [: For use by OMRON, xxxx: Serial number
M is 1 to 9 for January to September, X for October, Y for November, and Z
for December.
4 MAC addresses Shows the MAC addresses of the built-in ports on the CPU Unit.
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3-2 SD Memory Cards

3-2-1 Models and Specifications

SD Memory Cards and SDHC Memory Cards are supported, but use the following OMRON SD Mem- ¢
ory Card. OMRON is not responsible for the operation, performance, or write life of any other memory @
card. =
3

g Number of - 3

Model Card type Capacity Format overwrites Weight 'f,
HMC-SD291 SD Card 2GB FAT16 100,000 2 g max. %
(7]

@ Additional Information

Write Protection Key
You will not be able to write to the SD Memory Card if the key is set to the LOCK position. (Use

this setting to prevent overwriting.)

FOR INDUSTRIAL

suoneoly0adg pue S|PPON L-g-€

3-2-2 Purpose

You can use the SD Memory Card for the following applications.
* Read and write files in the SD Memory Card with instructions.
* Read and write files in the SD Memory Card from an FTP client on EtherNet/IP.

3-2-3 Installing and Removing

I Before Using an SD Memory Card

» Observe the following precautions while the SD Memory Card is being accessed. The SD Memory
Card may become unusable if these precautions are not followed.

e Make sure that the SD BUSY indicator is OFF (i.e., the SD Memory Card is not being accessed)
before you turn OFF the power supply to the Controller. The SD BUSY indicator is lit when the SD
Memory Card is accessed from user the programming or from a computer through FTP.

* Never remove the SD Memory Card while the CPU is accessing the SD Memory Card. Press the
SD Memory Card power supply switch and wait for the SD BUSY indicator to go OFF before
removing the SD Memory Card.

* Never insert the SD Memory Card facing the wrong way. If the SD Memory Card is inserted forcibly, it
may become unusable.

* To format the SD Memory Card (e.g., to delete all of the data), insert the SD Memory Card in the
CPU Unit and perform the operation from the Sysmac Studio.
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3-10

¢ The SD Memory Card uses flash memory, and so its service life is limited. When the end of the SD
Memory Card's service life approaches, the ability to write data is lost, and data is sometimes not
retained after writing. The service life depends on the size of the data that is written and on the ambi-
ent temperature. For the unlikely event that data is lost, it is recommended to periodically back up
data.

* The service life may be extremely short if a non-OMRON SD Memory Card is used. Also, operation
may be affected due to deterioration in writing performance.

* If you use an OMRON SD Memory Card, the end of the life of the SD Memory Card can be detected
in the following ways. Use the _Card1Deteriorated (SD Memory Card Life Warning Flag) system-
defined variable or an SD Memory Card Life Exceeded event in the event log.

I Installing the SD Memory Card

1 Pull the left side of the SD Memory Card cover forward and remove from the Unit.

S B
2 Insert the SD Memory Card with the label facing to the left. (Insert the SD Memory Card with the
label facing the triangle on the CPU Unit.)

Ny
(T

I =
3

Model number label

|

3 Push the SD Memory Card securely into the compartment.

oS

~
N

s
O

>
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I Removing the SD Memory Card

1 Press the SD Memory Card power supply switch (SD PWR).

SD Memory Card
power supply switch

spien Alows| ds z-€

2 Press the SD Memory Card after the SD BUSY indicator is no longer lit.

The SD Memory Card will be ejected from the compartment.

S

’ &

Buinowsy pue Buljjeisu| g-z-¢

3 Pull out the SD Memory Card.

4 Close the Memory Card cover when an SD Memory Card is not being used.
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3-3 Power Supply Units

3-3-1

Models and Specifications

I NJ-series Power Supply Units

Use an NJ-series Power Supply Unit to supply power to an NJ-series CPU Rack or Expansion Rack.

m Precautions for Correct Use

* Do not use the Power Supply Units in the system beyond the rated supply capacity range
given in the following specifications. Doing so may result in operation stopping, incorrect oper-
ation, or failure to correctly back up required data at power interruptions.

¢ Use only NJ-series Power Supply Units on NJ-series CPU Racks and Expansion Racks. Oper-
ation is not possible if you use a CJ-series Power Supply Unit with an NJ-series CPU Unit or
an NJ-series Power Supply Unit with a CJ-series CPU Unit.

Item Specifications
Power Supply Unit NJ-PA3001 NJ-PD3001
Supply voltage 100 to 240 VAC (wide-range), 50/60 Hz 24 VDC
Operating voltage 85 to 264 VAC, 47 to 63 Hz 19.2t0 28.8 VDC
and frequency
ranges
Power consumption 120 VA max. 60 W max.
Inrush current™? At 100 VAC: At 24 VDC:

20 A/8 ms max. for cold start at room tempera-
ture

At 200 VAC:
40 A/8 ms max. for cold start at room tempera-
ture

30 A/20 ms max. for cold start at room tempera-
ture

Output capacity 2

5 VDC, 6.0 A (including supply to CPU Unit using CPU Rack)

5 VDC, 6.0 A (using Expansion Rack)
24VDC,1.0A
Total: 30 W max.

Output terminal (ser-
vice supply)

Not provided

RUN output™3

Contact configuration: SPST-NO
Switch capacity: 250 VAC, 2 A (resistive load)

120 VAC, 0.5 A (inductive load), 24 VDC, 2A (resistive load)

Replacement notifi-
cation function

Not provided.

Insulation resis-

20 MQ min.

20 MQ min.

tance™# (at 500 VDC) between AC external and GR ter- | (at 500 VDC) between DC external and GR ter-
minals minals

Dielectric 2,300 VAC 50/60 Hz for 1 min between AC exter- | 1,000 VAC 50/60 Hz for 1 min between DC

strength™4"5 nal and GR terminals external and GR terminals

Leakage current: 10 mA max.

Leakage current: 10 mA max.

Noise immunity

2 kV on power supply line (Conforms to IEC61000-4-4.)

NJ-series CPU Unit Hardware User’s Manual (W500)



3 Configuration Units

ltem Specifications

Vibration resistance | 5 to 8.4 Hz, 3.5-mm amplitude, 8.4 to 150 Hz, acceleration: 9.8 m/s2 in X, Y, and Z directions for

100 minutes (Time coefficient: 10 minutes x coefficient factor 10 = total time 100 min.) (according to
JIS C60068-2-6)

Shock resistance 147 m/s2 3 times each in X, Y, and Z directions (Relay Output Unit: 100 m/s2) (according to JIS

C60068-2-27)

Ambient operating 0 to 55°C

temperature
Ambient operating 10% to 90% (with no condensation)
humidity
Atmosphere Must be free from corrosive gases.
Ambient storage tem- | —20 to 75°C
perature
*1 The AC and DC values above are given for a cold start, and the AC values are at room temperature. The AC inrush con-

2

*3
*4
*5

trol circuit uses a thermistor element with a low-temperature current control characteristic. If the ambient temperature is
high or the Controller is hot-started, the thermistor will not be sufficiently cool, and the inrush current given in the table
may be exceeded by up to twice the given value. The DC inrush control circuit uses a capacitor-charging delay circuit. If
the power is OFF for only a short time for a hot-start, the capacitor will not sufficiently discharge and the inrush current
given in the table may be exceeded by up to twice the given value. An inrush current of approximately 4 A may occur and
continue for 1 s when the power is turned ON. When selecting fuses, breakers, and external DC power supply devices for
external circuits, allow sufficient margin in shut-off performance.

Internal components in the Power Supply Unit will deteriorate or be damaged if the Power Supply Unit is used for an
extended period of time exceeding the power supply output capacity or if the outputs are shorted.

Supported only when mounted to CPU Rack.
The tests can also be performed with the LG terminal and GR terminal connected to each other.

Change the applied voltage gradually using the adjuster on the Tester. If the full dielectric strength voltage is applied or
turned OFF using the switch on the Tester, the generated impulse voltage may damage the Power Supply Unit.
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3 Configuration Units

3-3-2 Components and Functions

NJ-PA3001
PA3001 rir————————POWER Indicator (PWR LED)
= T
AC input I HK{B]H §1®9€3?'2‘°V Connector
)|
o ——H8)] )
o ]|
RUN output| H@‘H j)mm
T Do
D) 3
el = LIS
NJ-PD3001
PD3001 PR———— POWER Indicator (PWR LED)
= ¥ ==
ey i
— (DG input) H‘[@”‘ T Connector
o —— ]| - )
o 0| ©
] 2,
L= L
: ————
N2
I AC Input

Supply 100 to 240 VAC (allowable: 85 to 264 VAC).
The NJ-PA3001 has a wide input range, so it does not have voltage switching terminals.

I DC Input
Supply 24 VDC (allowable: 19.2 to 28.8 VDC.)

|G

Ground to a resistance of 100 Q or less to increase noise resistance and avoid electric shock.

jcr

Ground to a resistance of 100 Q or less to avoid electric shock.

3-14 NJ-series CPU Unit Hardware User’s Manual (W500)



| RUN Output (NJ-PA3001/-PD3001)

3 Configuration Units

The internal contacts for the RUN output turn ON when the CPU Unit is in RUN status.

The following operation occurs.

Status Operation
In operation (RUN mode). ON
The CPU Unit is starting (until entering the operating | OFF

status that is specified in the Startup Mode setting).
Operation stopped (PROGRAM mode).
Controller error in the major fault level occurred.

The Power Supply Unit must be on the CPU Rack to use this output.

NJ-series CPU Unit Hardware User’s Manual (W500)
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3 Configuration Units

3-3-3 Selecting a Power Supply Unit

First select the Power Supply Unit according to whether it can be used on the CPU Rack, the power
supply voltage, and the need for a RUN output. Then check the following table to make sure that the
current consumption and power consumption requirements of each Rack are met.

Output current
Power suppl Output Replacement Expansion
Model PPY | & vbc cpu 5-VDC pu RUNoutput | notification | CPURack | ‘P
voltage Expansion 24 VDC capacity N Racks
Rack® function
Rack
NJ-PA3001 | 100to 240 VAC | 6.0A 6.0 A 1.0A 30w Yes No Yes Yes
NJ-PD3001 | 24 VDC 6.0A 6.0 A 1.0A 30w Yes No Yes Yes

* Including supply to the CPU Unit.

Refer to CPU Rack on page 2-5, Expansion Racks on page 2-9, and CJ-series Configuration Units on
page 2-11 for Unit current consumptions. Refer to Rack Current Consumption and Width Display on
page 3-18 for the procedure to check the current and power consumptions for each Rack from the Sys-
mac Studio.

I Calculating Unit Current Consumption

The amount of current/power that can be supplied to the Units mounted in a Rack is limited by the
capacity of the Rack’s Power Supply Unit. Refer to the following tables when designing 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 maximum power supplied by the
Power Supply Unit.

Refer to CPU Rack on page 2-5, Expansion Racks on page 2-9, and CJ-series Configuration Units on
page 2-11 for the current consumptions of the Units to use in the Unit current consumption calculations.

® Maximum Current and Power Supplied by Power Supply Units

The following table shows the maximum currents and power that can be supplied by Power Supply
Units in CPU Racks and Expansion Racks.

Note 1 When calculating current/power consumption in a CPU Rack, be sure to include the power required by the
CPU Unit itself, as well as the I/O Control Unit if one or more Expansion Racks is connected.

2 Be sure to include the power required by the I/O Interface Unit when calculating current/power consump-
tion in an Expansion Rack.

Output current
Model 5-VDC CPU VDC E Output
-FU | S-VDC Expan- |, ype capacity
Rack sion Rack
NJ-PA3001 6.0A 6.0A 1.0A 30W
NJ-PD3001 6.0A 6.0A 1.0A 30 W

* Including supply to the CPU Unit.

® Example Calculations

Example 1: In this example, the following Units are mounted to a CPU Rack with an NJ-PA3001 Power

Supply Unit.
Voltage grou
Unit Model Quantity el
5-V 24-V
CPU Unit NJ501-1500 1 unit 1.90 A ---
I/0 Control Unit CJ1W-IC101 1 unit 0.02 A -
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3 Configuration Units

. . Voltage group
Unit Model Quantity
5-V 24-V
Input Units CJ1W-ID211 2 units 0.08 A
CJ1W-ID231 2 units 0.09 A ---
Output Unit CJ1W-0OC201 2 0.09 A 0.048 A
Special I/O Unit | CJ1W-DA041 1 0.12A @
CPU Bus Unit CJ1W-SCU22 1 0.28 A :
]
Current consump- | Calculation 1.9A+0.02A+0.08 Ax2 [0.048 Ax2 H
tion +0.09A%x2+0.09AX2+ ®
0.12A+0.28 A 3
Result 2.84 A (<6.0 A) 0.096 A (<1.0 A) <;
Power consump- | Calculation 284Ax5V=142W 0.096 Ax24V=23W g.
tion Result 142 W +2.30 W = 16.5 W (<30 W)

Example 2: In this example, the following Units are mounted to a CJ-series Expansion Rack with an NJ-
PA3001 Power Supply Unit.

Unit Model Quantity Voltage group N

5-V 24-v )

I/O Interface Unit | CJ1W-11101 1 0.13A @
Input Unit CJ1W-ID211 2 0.08 A %
Output Unit CJ1W-0OD231 8 0.14 A '
Current consump- | Calculation 0.13A+0.08Ax2+0.14 |--- é’
tion Ax8 90?)
Result 1.41 A (<6.0 A) 5

Power consump- | Calculation 141 AX5V=71W o
tion Result 7.1 W (<30 W) =
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3 Configuration Units

@ Additional Information

Rack Current Consumption and Width Display

The width, current consumption, and power consumption for each Rack are displayed on the
right side of the CPU/Expansion Racks Tab Page in the Controller Configurations and Setup of
the Sysmac Studio.

Click = to display the information for the Rack.

A, Configurations and Setup

Value
3 = - i 105
Displaying size and current consumption : CI1TW-V680C12
Width:250 [mm] Product name 1D Sensor Unit
Current cansumption Specifications V680 series (2 antenna type)

5V system:2390 [ma] Rack No. 1
24V system:260 [mal Slok No. 2

e unit o R
Assigned unit numbers 2

Settings

Special Unit Settings Edit Special Unit Settings |

106
e Model name CI1W-V680C12
psl ] ] Product name 1D Sensor Unit

» Displaying size and current consumption

Current consumption Specifications V680 series (2 antenna type)
S\ system: 2390 [mA] Rack No. i
24V system:260 [mA] Slot No. 3

i Ponercormumption:18.13 W) Unit No. O
Assigned unit numbers 2 I
Settings
Edit Special Unit Settings

Special Unit Settings
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3 Configuration Units

I Calculating Power Consumption
The ambient operating temperature at the control panel where an NJ-series Controller is mounted must
be no higher than 55°C.

This section describes how to calculate the power consumption of a CPU Rack or Expansion Rack for
use in the thermal design of the control panel.

@ Calculating Power Consumption

Use the following equation to calculate the average power consumption (W) of an NJ-series CPU
Rack.

W =W_Gross + W_IO_ONOFF

spun Alddng Jamod ¢-¢

|— Basic I/O Unit power consumption
(Power supplied to Basic I/0 Units from Units
other than the Power Supply Unit.)

Total power consumption of the Controller
(Power supplied to the Controller from the Power Supply Unit and loss in Power Supply Unit.)

® Total Power Consumption of the Controller (W_Gross)

The Controller power consumption is calculated based on the total power consumption of the Units
that are mounted in the CPU Unit and the power conversion rate of the Power Supply Unit.

W_Gross = W_unit = n
e W_unit:
Total power consumption of Units mounted to the CPU Rack. For details on the current consump-
tion and voltage of individual Units, refer to CJ-series Configuration Units on page 2-11.
[ ] n:
Power Supply Unit power conversion rate.
The rate is 70% for the NJ Series, so use “0.7” in the calculation.

nun Addng 1emod e bunosies ¢-¢-¢

® Basic I/0 Unit Power Consumption (W_IO_ONOFF)

The Basic 1/0 Unit power consumption is the total consumption for the Input Units and the Output
Units.

¢ |nput Units
Rated input voltage x Input current x Number of input points
* Qutput Units
Residual voltage x Maximum load current x Number of output points

Note For a CJ-series Basic I/0 Unit, use a residual voltage of 0.1 V in the calculation.
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3-20

I Calculation Examples

These examples show how to calculate the power consumption (W) for the following system.

CPU Rack
=
Power Supply 7]
Unit ~r T e e
L J
NJ501-1500 L cotw-maDa2 « 2
CPU Unit Special 1/0 Units
—— CJ1W-ID261 x 2
CJ1W-0OD261 x 2
Basic I/0 Units
Units Model Quantity 5 VDC Other
CPU Unit NJ501-1500 1 Unit 1.90 A
Input Units CJ1W-ID261 2 Units 0.09 A Rated input voltage: 24 V
Input current: 4.1 mA
Number of input points: 64
Output Unit | CJ1W-OD261 2 Units 017 A Residual voltage: 0.1 V
Maximum load current: 6.4 A/Unit
Special I/O CJ1W-MAD42 2 Units 0.58 A
Units

* The maximum load current of an Output Unit is the limit for the entire Unit.

® Total Power Consumption of the Controller (W_Gross)
W_Gross = (1.9 + 0.09 x2 + 0.17 x 2+ 0.58 x2) Ax5V + 0.7=25.6 W

@ Basic I/0 Unit Power Consumption (W_IO_ONOFF)
W_IO_ONOFF =24 V x 0.0041 A x 64 points x 2 Units + 0.1 V x 6.4 A x 2 Units =13.9 W

® Average Power Consumption (W)
W =W_Gross + W_IO_ONOFF =39.5 W
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3 Configuration Units

3-4 CJ-series Basic I/0 Units

3-4-1 Models and Specifications
@ Basic Input Units
Type of Unit Name Specifications Model Page

Basic Input DC Input Units Terminal block, 12 to 24 VDC 8 inputs CJ1W-ID201" A-6
Units Terminal block, 24 VDC 16inputs | CJIW-ID211 A7
CJ1W-ID212 A-8
Fujitsu connector, 24 VDC 32 inputs CJ1W-ID231 A-9

MIL connector, 24 VDC 32 inputs CJ1W-ID232 A-10

CJ1W-1D233 A-11

Fujitsu connector, 24 VDC 64 inputs CJ1W-ID261 A-12

MIL connector, 24 VDC 64 inputs CJ1W-ID262 A-14

AC Input Units Terminal block, 200 to 240 VAC 8 inputs CJ1W-IA201" A-16

Terminal block, 100 to 120 VAC 16 inputs CJIW-IA111 A-17

Interrupt Input Unit Terminal block, 24 VDC 16 inputs CJ1W-INTO1 A-18

Quick-response Input Unit | Terminal block, 24 VDC 16 inputs CJ1W-IDPO1 A-19

* Although 16 I/O bits (1 word) are allocated, only 8 of these can be used for external 1/0. These Units are also

treated as 16-point I/O Units in the Unit configuration.

® Basic Output Units

Type of Unit Name Specifications Model Page
Basic Out- Relay Output Units | Terminal block, 250 VAC/24 VDC, 2 A, 8 outputs CJ1W-0C201" A-20
put Units 8 independent contacts
Terminal block, 250 VAC/24 VDC, 2 A 16 outputs CJ1W-0C211 A-21
Triac Output Unit Terminal block, 250 VAC/24 VDC, 0.6 A 8 outputs CJ1W-0A201" A-22
Transis- | Sinking | Terminal block, 12 to 24 VDC, 2 A 8 outputs CJ1W-0D201" A-23
Lth%l:]ti:[S outputs Terminal block, 12 to 24 VDC, 0.5 A 8 outputs CJ1W-0D203" A-24
Terminal block, 12 to 24 VDC, 0.5 A 16 outputs CJ1W-0OD211 A-25
Terminal block, 24 VDC, 0.5 A 16 outputs CJ1W-0OD213 A-26
Fujitsu connector, 12 to 24 VDC, 0.5 A 32 outputs CJ1W-0OD231 A-27
MIL connector, 12 to 24 VDC, 0.5 A 32 outputs CJ1W-0D233 A-28
MIL connector, 24 VDC, 0.5 A 32 outputs CJ1W-0OD234 A-29
Fujitsu connector, 12 to 24 VDC, 0.3 A 64 outputs CJ1W-0OD261 A-31
MIL connector, 12 to 24 VDC, 0.3 A 64 outputs CJ1W-0D263 A-33
Sourc- | Terminal block, 24 VDC, 2 A, load short-cir- | 8 outputs CJ1W-0D202" A-35
ing out- | cuit protection, line disconnection detection
puts Terminal block, 24 VDC, 0.5 A, load short- | 8 outputs CJ1W-0D204" A-37
circuit protection
Terminal block, 24 VDC, 0.5 A, load short- | 16 outputs CJ1W-0OD212 A-38
circuit protection
MIL connector, 24 VDC, 0.5 A, load short- | 32 outputs CJ1W-0D232 A-39
circuit protection
MIL connector, 12 to 24 VDC, 0.3 A 64 outputs CJ1W-0OD262 A-40

* Although 16 1/O bits (1 word) are allocated, only 8 of these can be used for external 1/0. These Units are also

treated as 16-point I/O Units in the Unit configuration.
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3 Configura

tion Units

® Basic Mixed I/O Units

Tﬁ’:itc’f Name Specifications Model Page
Mixed I/O | 24-VDC Sinking Fujitsu connector 16 inputs CJ1W-MD231 | A-42
Units Inputs/Transis- | output Inputs: 24 VDC 16 outputs
tor Output Units
Outputs: 12 to 24 VDC, 0.5 A
MIL connector CJ1W-MD233 | A-44
Inputs: 24 VDC
Outputs: 1210 24 VDC, 0.5 A
Fujitsu connector 32 inputs CJ1W-MD261 | A-45
Inputs: 24 VDC 32 outputs
Outputs: 12 t0 24 VDC, 0.3 A
MIL connector CJ1W-MD263 | A-47
Inputs: 24 VDC
Outputs: 12 to 24 VDC, 0.3 A
Sourcing | MIL connector 16 inputs CJ1W-MD232 | A-49
output Input: 24 VDC 16 outputs
Outputs: 24 VDC, 0.5 A, load short-cir-
cuit protection
TTL I/O Units Inputs: 5 VDC 32 inputs CJ1W-MD563 | A-51
Outputs: 5 VDC, 35 mA 32 outputs
Precautions for Contact Output Units A-53
Load short-circuit protection and line disconnection detection for CJ1W-OD202 A-99
Load short-circuit protection for CJ1W-OD204/0D212/0D232/MD232 A-102

3-4-2 Part Names and Functions

® Eight/sixteen-point Units (18-pin Terminal Blocks)

Model number label

\ 0D
—1/0 indicators —{_

B9l N R

Connector
Connect to the connector on the next Unit.

Terminal block for
1/O |wiring, 18-pin x 1

ERR
012345867
8 9 10111213 14 15

Note The CJ1W-OD202, CJ1W-OD204, and CJ1W-0OD212 also have an ERR indicator for the load short-circuit
alarm.
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® Thirty-two-point Units with 40-pin Fujitsu Connector or MIL Connector

— |/O indicators

Model number

Indicator Switch
2

. < 1
(CHD
Changes the 16 1/O displayed on the I/O indicators. i
1/0 wiring o
connector Fuijitsu connector MIL connector ®
(40-pin x 1) Setting 1 Wd m (Row A on connector) | Bottom of connector o
Setting 2 Wd m+1 (Row B on connector) | Top of connector o
> @
2
Unit with Fujitsu Connector Unit with MIL Connector o
=
o
Connector g
ERR Connected to the connector on the next Unit. =
0123 @
Wordm|| 4 5 ¢ 7
—or 8 9 1011
m-+1 12131415

Note: Only the CJ1W-OD232 has an ERR indicator for the load short-circuit alarm.

® Thirty-two-point Units with 2 x 24-pin Fujitsu Connectors
or 2 x 20-pin MIL Connectors

Model number

suoloUN pue seWeN Med 2-v-€

[9]
1/0O wiring A
connector T
(24-pin x 2) i

Unit with Fujitsu Connector Unit with MIL Connector

Connector
Connected to the connector on the next Unit.

01234567
Wordm{ols 9 10 1112131415
{I|01234567

Word m+1 8 9 10111213 1415

® Sixty-four-point Units with Two 40-pin Fujitsu Connectors or MIL Connectors

Indicator Switch
Model number

12
(OND)
Changes the 32 1/O displayed on the I/O indicators.

— VO indicators [Setting 1 [ Wd m and m+1: CN1 |

|Setting 2 | Wd m+2 and m+3: CN2_|

1/0 wiring
connector 1 |
(40-pin x 2)

Unit with Fujitsu Connector Unit with MIL Connector

Connector
Connected to the connector on the next Unit.

Word m or ||01234567
m+2 8 9 101112131415
Wordm+1{|||0 1234567
or m+3 8 9 10 1112131415
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I Quick-response Inputs

When you want to receive pulses that are shorter than the task period, use the CJ1W-IDPO1 Quick-
response Input Unit.

The quick-response inputs can receive pulses with a pulse width (ON time) of 0.05 ms for the CJ1W-
IDPO1 Quick-response Input Unit.

Quick-response Input Unit or
High-density Input Unit

CJ1W-IDP01: 0.05 ms

Inputs that are input to internal memory are cleared when the inputs are refreshed.
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3-5 BY7A Interface Ports

3-5-1

Overview

The B7A is a 1:1 transmission path that does not require a master. A total of 16 signals are transmitted
using a two-conductor or three-conductor VCTF cable (maximum length: 500 m). The CJ1W-B7ALI]
B7A Interface Unit is a CJ-series Basic I/O Unit that exchanges up to 64 points of /0O data mainly with
B7A Link Terminals using a B7A transmission path.

The B7A Interface Unit and B7A Link Terminal can be used in the same way as a standard Basic /O
Unit and I/O Terminal without any need to worry about communications. This characteristic reduces the
wiring when using more than one relatively remote sensor or actuator.

3-5-2 System Configuration

B7A Interface Unit

CJ1W-B7ALI]
Power NJ-series
Supply CPU Unit
Unit

Three-conductor VCTF

12 to 24 V DC power supply

(when using a common power supply) DJ

3-5-3 Models

)

connecting cable x 4

N

> B7A Link Terminals

B7A Interface

Specifications

1/0 words allo-

Connectable B7A Link Terminals™

Unit cated to Unit
CJ1W-B7A14 64 inputs 4 input words Inputs: Four 16-point Input Terminals, two 32-point Input Terminals,
(four B7A ports) or two 16-point Input Terminals and one 32-point Input Terminal
CJ1W-B7A04 64 outputs 4 output words Outputs: Four 16-point Output Terminals or two 32-point Output
(four B7A ports) Terminals
CJ1W-B7A22 32 inputs, 32 outputs 2 input words and 2 | Inputs: Two 16-point Input Terminals or one 32-point Input Terminal

(four B7A ports)

output words

Outputs: Two 16-point Output Terminals or one 32-point Output
Terminal

or

Two Mixed I/O Terminals

(16 inputs/16 outputs)

* A 10-point B7A Link Terminal cannot be connected to a B7A Interface Unit. B7A Interface Units can be connected together.

@ Additional Information

Wireless transmissions are possible if B7AP Power Couplers are used on a B7A transmission
path, reducing the wiring required for moving objects and rotating objects.
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3 Configuration Units

3-5-4 B7A Communications Specifications

ltem Specifications
Transmission One-way time-sharing multiplex transmissions
method
Transmission delay | High-speed 3 ms typical, 5 ms max.
(communications Standard 19.2 ms typical, 31 ms max.
delay on
transmission path)
CJ1W-B7A14 |64 inputs (4 ports)
Transmission points | CJ1W-B7A04 |64 outputs (4 ports)
CJ1W-B7A22 |32 inputs (2 ports), 32 outputs (2 ports)

External power
supply voltage™

12 to 24 V DC (allowable voltage range: 10.8 to 26.4 V)

CJ1W-B7A14 |40 mA min.
Externeil supply CJ1W-B7A04 | 150 mA min.
current2 :
CJ1W-B7A22 |80 mA min.
Minimum input High-speed 16 ms
time’3 Standard 2.4ms
High-speed Power supply on one side 10 m max.
(common power supply)4 |50 m max. (with shielded cable)
Power supply on both sides |10 m max.
Transmission (separate power supplies)™> [ 100 m max. (with shielded cable)
distance Standard Power supply on one side 100 m max.
(common power supply)™4
Power supply on both sides | 500 m max.
(separate power supplies)™®
VCTF, 0.75 mm2, 3 conductors (power supply on one side (common power supply))™4
Cables VCTF, 0.75 mm?2, 2 conductors (power supply on both sides (separate power supplies)) 3

Shielded cable, 0.75 mmZ2, 3 conductors (power supply on one side (common power supply))*4

Shielded cable, 0.75 mmZ2, 2 conductors (power supply on both sides (separate power supplies))d

*1 We recommend OMRON S8[ [ J-series Power Supply Units for the external power supplies.

*2 The capacity of the external supply current does not include the capacity required by the B7A Link Terminal.

*3 The minimum input time is the minimum time required by the B7A Interface Unit to read the input signals from the CPU

Unit.

*4 When a common power supply is used, the B7A Interface Unit and B7A Link Terminal are supplied by the same external

power supply.

*5  When separate power supplies are used, the B7A Interface Unit and B7A Link Terminal are supplied by separate external

power supplies.
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3-5-5 Common Specifications

Item

Specifications

Applicable Controllers

NJ Series

Unit classification

CJ-series Basic I/0 Unit

Transmission delay

Standard (19.2 ms typical) or high-speed (3 ms typical), switchable

(Switchable by using the setting switch on the front panel. Settings are read when
power is turned ON or Unit is restarted.)

Factory setting: Standard (19.2 ms typical)

Note A transmission error will occur if B7A Link Terminals with different transmis-
sion delay times are connected to each other.

Transmission error input bit
status processing

HOLD (The bit status from immediately before the transmission error is held.)

Settings Front panel
Setting switch: Standard (19.2 ms typical) or
high-speed (3 ms typical), switchable
Indicators 5 LED indicators: RUN (B7A operating status), ERR1 (port 1 communications

error), ERR2 (port 2 communications error), ERR3 (port 3 communications error),
ERR4 (port 4 communications error)

Front panel connection

Connector with clamps

Current consumption

5V DC: 70 mA max. (supplied from Power Supply Unit)

Weight

80 g max.

3-5-6 B7A Interface Port I/0O Types

The B7A Interface Units are CJ-series Basic 1/0O Units.

The B7A Interface Ports use the following 1/O types.

Access is performed from the user program using variables.

For information on how to allocate variables, refer to the NJ-series CPU Unit Software User's Manual

(Cat. No. W501).

1/0 type
Port number CJ1W-B7A14 CJ1W-B7A04 CJ1W-B7A22
6d-point Input Unit | 34 POIIt OUPUY |64 pqint 1o Unit
1 Inputs Outputs Outputs
2 Inputs Outputs Outputs
3 Inputs Outputs Inputs
4 Inputs Outputs Inputs

NJ-series CPU Unit Hardware User’s Manual (W500) 3-27

SHOd adelvu| V.9 S-€

suoneoyoeds uowwo) S§-G-¢
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3-5-7 Parts and Names

< Indicators

Transmission
delay switch

al, |

LNt

Connection terminals
-
(Screwless connectors)

Linga 4 Liynsg 4 Ene -

OO0 Z®O0

Ens

| o e e e

5

I Indicators

® CJ1W-B7A14

3-28

Indicator Name Color Status Condition

RUN B7A operat- | Green Lit The B7A Unit is operating.
ing status Not lit The B7A Unit is stopped.

ERR1 Port 1 Red Lit A transmission error has occurred at
transmis- port 1 of the B7A Unit.
sion error Not lit The Unit is operating normally.

ERR2 Port 2 Red Lit A transmission error has occurred at
transmis- port 2 of the B7A Unit.
sion error Not lit The Unit is operating normally.
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3 Configuration Units

Transmission delay switch

The same baud rate is set for all ports using
this one switch.

Right: Standard (19.2 ms typical)
Left: High-speed (3 ms typical)

Standard

Indicator Name Color Status Condition
ERRS3 Port 3 Red Lit A transmission error has occurred at
transmis- port 3 of the B7A Unit.
sion error Not lit The Unit is operating normally.
ERR4 Port 4 Red Lit A transmission error has occurred at
transmis- port 4 of the B7A Unit.
sion error Not lit The Unit is operating normally. :
w
N
® CJ1W-B7A04 ;_’
)
3
Q
o
o
o
°
o
Indicator Name Color Status Condition
RUN B7A operat- | Green Lit The B7A Unit is operating. w
ing status Not lit The B7A Unit is stopped. 9
-
QO
® CJ1W-B7A22 @
2
z
QO
3
@
Indicator Name Color Status Condition
RUN B7A operat- | Green Lit The B7A Unit is operating.
ing status Not lit The B7A Unit is stopped.
ERR1 Port 3 Red Lit A transmission error has occurred at
transmis- port 3 of the B7A Unit.
sion error Not lit The Unit is operating normally.
ERR2 Port 4 Red Lit A transmission error has occurred at
transmis- port 4 of the B7A Unit.
sion error Not lit The Unit is operating normally.
I Transmission Delay Switch
3ms ‘I[ (.]I' 19 ms
Name Function Factory setting

Note The switch setting is read when the power supply is turned ON. If the switch setting is changed after turning
ON the power supply, the new setting is not used.
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3 Configuration Units

3-5-8 Transmission Error Processing

I B7A Interface Input Ports

The B7A Interface Unit detects transmission errors at the input ports. When a transmission error is
detected at an input port, the corresponding indicator and Transmission Error Flag turn ON.

® Indicators

When transmission errors occur at B7A interface input ports, the ERR1 to ERR4 indicators on the
front panel will turn ON according to the port where the error occurred.

Port where error LED error indicators
occurred CJ1W-B7A14 CJ1W-B7A04 CJ1W-B7A22
Port 1 ERR1
Port 2 ERR2 -
Port 3 ERR3 ERR1
Port 4 ERR4 ERR2

® Transmission Error Notification Variables

The following bits in the Basic I/O Unit Information system-defined variables that are allocated to the
I/0O ports of the Units will change to TRUE when a transmission error occurs.

Example: Rack 0, Slot 0

B7A interface port CJ1W-B7A14 CJ1W-B7A04 CJ1W-B7A22
Port 1 _CJB_l0UnitInfo[0, 0, 0] - -

Port 2 _CJB_l0UnitInfo[0, 0, 1] - -

Port 3 _CJB_l0UnitInfo[0, 0, 2] _CJB_lOUnitInfo[0, 0, 0]
Port 4 _CJB_IOUnitInfo[0, 0, 3] _CJB_IOUnitInfo[0, 0, 1]

Example: Rack 0, Slot 1

B7A interface port CJ1W-B7A14 CJ1W-B7A04 CJ1W-B7A22
Port 1 _CJB_IOUnitInfo[0, 1, 0] - -

Port 2 _CJB_IOUnitInfo[0, 1, 1] - -

Port 3 _CJB_IOUnitInfo[0, 1, 2] _CJB_IOUnitinfo[0, 0, 0]
Port 4 _CJB_IOUnitInfo[0, 1, 3] - _CJB_lOUnitInfo[0, 0, 1]

® Transmission Error Input Status Processing

If a transmission error occurs at an input port, the status of the input bit in the CPU Unit variable
from immediately before the transmission error is held. When transmission returns to normal, the

signals that have been normally received will be input to the input bit.

I B7A Interface Output Ports

The B7A Interface Unit does not detect transmission errors at output ports. Detect output port transmis-

sion errors at the B7A Link Terminal that is connected to the B7A Interface Unit.

3-30
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3 Configuration Units

3-6 CdJ-series I/0 Control Units and 1/0
Interface Units

|
An 1/O Control Unit and I/O Interface Units are used to connect Expansion Racks to the NJ-series CPU
Rack to expand the system.
3-6-1 Models and Specifications

® /O Control Unit

Model Specifications

sSHun adeydiu| O/l pue spun [0ju0 O/l SaMLS-1rY 9-€

CJ1W-IC101 The I/O Control Unit is required to connect a CJ-series Expansion Rack to an NJ-series CPU
Rack. The I/0O Control Unit must be connected immediately to the right of the CPU Unit. Con-
nect to the 1/O Interface Unit (CJ1W-11101) on the first Expansion Rack with a CS/CJ-series 1/0
Connecting Cable.

® |/O Interface Unit

Model Specifications

CJ1W-II101 One Interface Unit is required for each CJ-series Expansion Rack. One End Cover is provided
with each Unit.

suoneoly0adg pue S|PPON L-9-€

3-6-2 Component and Functions

CJ1W-IC101 CJ1W-11101
I/0O Control Unit I/O Interface Unit

Output connector for
Output connector for 1 I/0 Connecting Cable
1/0 Connecting Cable

Input connector for
1/0 Connecting Cable

H
d

:

|E| Precautions for Correct Use

Attach the enclosed cover to the 1/0 Connecting Cable connector on the I/O Interface Unit when
it is not being used to protect it from dust.
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3 Configuration Units

3-7 Sysmac Studio

The Sysmac Studio is a Support Software package that provides an integrated development environ-
ment to design, program, debug, and maintain SYSMAC NJ-series Controllers.

3-7-1 Model Numbers

The model numbers of the Sysmac Studio Standard Edition are given in the following table. The model
numbers are different for the media and licenses.

Number of user

Product Configuration software Media licenses Model
Sysmac Studio Stan- | Sysmac Studio DVD --n SYSMAC-SE200D
dard Edition The following Support Software is

also included. Licenses 1 SYSMAC-SE201L
* NX-Server
* Network Configurator 3 SYSMAC-SE203L

¢ CX-Integrator

» CX-Configurator-FDT
* CX-Protocol

» CX-Designer

10 SYSMAC-SE210L
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3 Configuration Units

3-7-2 Connection

With an NJ-series CPU Unit, you can connect the Sysmac Studio online in the following ways.

I Configuration

® Connecting by USB
¢ Direct Connection ¢ Connection to CPU Unit on EtherNet/IP with USB

Sysmac Studio
Sysmac Studio

olpnig osewsAg /-¢

Use EtherNet/IP
w
~
N
O] 0] [ 0] o
O O O O
[0]
Q
The connection device does not Directly specify the IP address of the remote device or select the S
need to be specified. remote device from the node list.
® Connection with EtherNet/IP
¢ 1:1 Connection * 1:N Connection
Sysmac Studio Sysmac Studio
EtherNet/IP EtherNet/IP
] ] ] ]
] ] ] ]
* A direct connection is made from Directly specify the IP address of the remote device or select the
the Sysmac Studio. The IP remote device from the node list.

address and connection device do
not need to be specified.

¢ You can make the connection
whether or not a switching hub is
used.

¢ Support for Auto-MDI enables the
use of cross cables or straight
cables if a direct connection is
made.
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@ Additional Information

The Sysmac Studio cannot connect online to an NJ-series CPU Unit in the following type of con-
figuration.

* [f the built-in EtherNet/IP port is not used, you cannot connect to an NJ-series CPU Unit on an
EtherNet/IP network.

Example: Connection through an Example: Connection to NJ-series CPU Unit Routing through an Eth-
EtherNet/IP Unit erNet/IP Unit or Built-in Port

Sysmac Studio Sysmac Studio

EtherNet/IP EtherNet/IP

o=
(3|

: CS1W-EIP21, CJ1W-EIP21, CJ2 Built-in EtherNet/IP port,
Féﬁfw_eé/llef)”" or CJ2M Built-in EtherNet/IP port

* You cannot route through any networks other than EtherNet/IP networks.

Sysmac Studio

Controller Link network,
DeviceNet network, etc.

% %
[} e e
mE ]

\ S

Controller Link Unit, DeviceNet Unit, etc.
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]

This section describes how to install and wire the CPU Unit and Configuration Units.
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4 Installation and Wiring

4-1 Processing at Power ON and Power
OFF

/\\ WARNING

* Do not disassemble any of the Units. Particularly the Power Supply Units contain
parts with high voltages when power is ON or immediately after power is turned
OFF. Electrical shock may occur. There are also sharp internal parts that may
cause injury.

* Do not touch the terminal section while power is ON. Electrical shock may occur. 0

4-1-1 Power ON Operation

Precautions for Safe Use

It takes approximately 10 to 20 s to enter RUN mode after the power supply is turned ON. During
that time, outputs will be OFF or the values will be according to settings in the Units or slaves.
Also, external communications cannot be performed. Use the RUN output on the Power Supply
Unit, for example, to implement fail-safe circuits so that external devices do not operate incor-
rectly.

I Operation until Operation Ready Status

The CPU Unit will enter operation-ready status after the following time elapses once power supply to
the Power Supply Unit starts.

The RUN indicator will flash at a 1-s interval until operation-ready status is entered. (During that time,
the Controller will be in startup status.)

CPU Unit Startup Time at Power ON

It takes approximately 10 to 20 seconds for the CPU Unit to start up. The startup time depends on
the slave/Unit configuration,”! user program, SD Memory Card usage, SD Memory Card self-diag-
nosis usage, 2 etc.

*1  Some EtherCAT slaves can set a maximum standby time of 30 to 200 s. For the CPU Unit, however, operation-
ready status exists as soon as the EtherCAT Master Function Module is functioning, regardless of the standby
time of the EtherCAT Slaves. For the EtherCAT Master Function Module, slaves that do not start within the
maximum waiting time are treated as having an error.

*2 This function performs self-diagnosis on the inserted SD Memory Card.
This is executed if the SD Memory Card self-diagnosis setting is set to enable execution of self-diagnosis in the
Operation Settings in the Controller Configurations and Setup in the Sysmac Studio.
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4 Installation and Wiring

@ Additional Information

The following operations are performed inside the CPU Unit when the power is turned ON.
* Checking the retention status of values for variables that have power OFF Retain attribute and
values for CJ-series Unit memory (in the DM, EM, and Holding Areas).

The _RetainFail (Power OFF Retention Failure Flag) system-defined variable will be TRUE if
a failure to retain values was detected when the power was turned OFF (i.e., if an error
occurs in the backup memory check).

* Power ON and Power OFF Record
A record of turning the power ON and OFF remains in the event log.
* Operation for Incorrect Power Supply Unit
An Incorrect Power Supply Unit Connected error will occur and operation will stop if a CJ-

series Power Supply Unit is mounted in the CPU Rack. The RUN indicator will flash at a 3-s
interval and the ERROR indicator will light. The CPU Unit will not operate.

440 Jamod pue NO Jamod 1e buissasoid L-b

I Operating Mode at Startup

The system will immediately enter RUN mode if RUN mode (default) is set as the startup operating
mode. The system will immediately enter PROGRAM mode if PROGRAM mode is set as the startup

S
operating mode. 5
-
* RUN Mode Set as Startup Mode e PROGRAM Mode Set as Startup Mode g
9]
o]
Power Power -F',
‘ J g
I CPU Unit Startup : CPU Unit Startup @
: Time at Power ON | i Time at Power ON | =4
o
: I 14 I 3
I I ! I
Operating mode | Startup | RUN mode Operating mode Startup |PROGRAM mode
1 1 | !
1 1 w 1
RUN indicator | Flashing l Lit RUN indicator Flashing | OFF
I
1 1 w 1
RUN output on : RUN output on : !
Power Supply Unit l O Power Supply Unit 1 1 OFF

4-1-2 Power OFF Operation

/\\ WARNING

The NJ-series Controller continues normal operation for a specific period of time
even when a momentary power interruption occurs. The Controller may therefore
receive incorrect signals from external devices that are affected by the momentary
power interruption.

Take suitable actions, such as external fail-safe measures and interlock conditions,
to monitor the power supply voltage of the external devices as required.

Different operations will be performed when the power is turned OFF depending on whether the power
interruption time is longer than the power OFF detection time, as described below.
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Installation and Wiring

The following table gives the

voltage conditions for a power interruption.

Power Supply Unit model Power supply input Power interruption voltage
NJ-PA3001 100 to 200 VAC 85 VAC max.
NJ-PD3001 24 VDC 19.2 VDC max.

The setting ranges for the power OFF detection time are given in the following table.

Power supply type

Power OFF detection time

AC power supply 30.5t0 45.5 ms

DC power supply 22.5t025.5 ms

I Operation at Power

OFF Operation

Execution of the user program is ended if a power interruption exceeds the power OFF detection time,
as shown below. The processing after power interruption confirmation (described below) is performed,

and then the system (i.e., CP

U Unit) stops.

Power supply type

Time required for a power interruption

AC power supply 50.5 ms

or longer

DC power supply 25.5 ms or longer
Power interruption Power interruption System stops.
Voltage drop detected. confirmed. (CPU Unit stops.)
AC:85Vmax. Y Y Y
DC: 19.2 V max. i R
Executing user program | Processing after power interruption is confimed | System reset

Power interruption | Power interruption E

detection time
AC: 10 to 25 ms
DC:2to5ms

detection delay time:
20.5 ms (fixed)

>

Power OFF detection time
AC: 30.5t0 45.5 ms
DC: 22.5t0 25.5 ms

As shown in the following figure, the system (i.e. CPU Unit) will stop even if the voltage recovers after

the power interruption detection time.
Power interruption Power interruption System stops.
detected. confirmed. yoltage recovery (CPU Unit stops.)

Voltage drop

disabled. \V4

i :

%
AC: 85V max. !
DC: 19.2 V max. |

Executing user program

Processing after power interruption is confirmed |~ System reset

) Power interruptiol
detection time
AC: 10to 25 ms

n [” Power interruption
detection delay time:
20.5 ms (fixed)

DC:2to 5 ms !
< >
Power OFF detection time
AC: 30.5t0 45.5 ms
DC: 22.5t0 25.5 ms
Power interruption detection time: The time from when the input power supply voltage drops

until a power interruption is detected. The power interrup-
tion is detected by the Power Supply Unit.

Power interruption detection delay time: The standby time from when the Power Supply Unit

Power OFF detection time:

detects the power interruption until the CPU Unit starts
processing after the power interruption is confirmed.

The time from when the power supply voltage drops until
the CPU Unit starts processing after the power interruption
is confirmed. The CPU Unit continues to operate normally
until the power interruption is confirmed.
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4 Installation and Wiring

I Momentary Power Interruption with Continued Operation

Execution of the user program will continue if a momentary power interruption is less than the following
times.

Power supply type Momentary power interruption time with continued operation

AC power supply 30.5 ms max.

DC power supply 22.5 ms max.

Momentary power interruption time from
voltage drop until recovery »‘

P int ti
Voltage drop ow%réggtrég? on Voltage recovery

AC: 85 V max. Y
DC: 19.2 V max. ! N
[ . >

' The CPU Unit will not interrupt
1 execution of user program.

Executing user program

Power interruption detection timeI Power interruption detection delay time: E
AC: 10 to 25 ms 20.5 ms (fixed) !

440 Jamod pue NO Jamod 1e buissasoid L-b

DC:2to5ms E
Power OFF detection time '

AC: 30.5t0 45.5 ms

DC: 22.5 to 25.5 ms

I Processing after Power Interruption Is Confirmed

After a power interruption is confirmed, the CPU Unit performs the following processing and then stops.

Item Description
I/O refresh Load outputs are turned OFF. Tag data links stop.
SD Memory Card Any writing is interrupted, files are closed, and the Card is
access in progress unmounted.

Transferring user pro- | Interrupted. As a result, an error will occur the next time that the
Processing gram (including online | power is turned ON. The Controller will not operate.

olpniS oBWSAS 8yl Woly Je|jouo) eyl Buesay ¢-|-v

editing)
User program execu- User program execution is aborted even during execution of an
tion instruction.
The time that a power interruption occurs and the cause (primary
Saving event log power interruption of Power Supply Unit) of the interruption are

recorded.

4-1-3 Resetting the Controller from the Sysmac Studio

You can reset the CPU Unit from the Sysmac Studio.

A reset from the Sysmac Studio performs the same operation as cycling the power supply of the Power
Supply Unit. Resetting is possible, however, only when the CPU Unit is in PROGRAM mode.

Confirm the following status before resetting the CPU Unit.

¢ Check the status of output loads.
* Make sure that SD Memory Card access is not in progress.
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4-2 Fail-safe Circuits

/\\ WARNING

Provide safety measures in external circuits, including the following items, to
ensure safety in the system if an abnormality occurs due to malfunction of the CPU

Unit, other Units, or slaves or due to other external factors affecting operation. Not

doing so may result in serious accidents due to incorrect operation.

* Emergency stop circuits, interlock circuits, limit circuits, and similar safety mea-
sures must be provided in external control circuits.

e The Controller outputs may remain ON or OFF due to deposition 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 safe
operation of the system.

e The CPU Unit will turn OFF the outputs from all Units in the following cases. The
outputs from the slaves will operate according to the specifications of the individ-
ual slaves.

e If a power supply error occurs.

¢ When an Incorrect Power Supply Unit Connected error occurs.

* When a CPU watchdog timer error or CPU reset occurs

¢ When a Controller error in the major fault level occurs.

* While the CPU Unit is startup status until RUN mode is entered after the
power is turned ON.

* When restarting the EtherCAT Master Function Module or Motion Control
Function Module.

Provide external safety measures so that the system operates safely if all out-
puts turn OFF when any of the above conditions occurs.

* |f external power supplies for slaves or other devices are overloaded or short-cir-
cuited, the voltage will drop, outputs will turn OFF, and the system may be
unable to read inputs. Provide external safety measures in control with monitor-
ing of external power supply voltage as required so that the system operates
safely in such a case.

¢ Unintended outputs may be performed when an error occurs in variable memory
or memory for CJ-series Units. As a countermeasure for such problems, exter-
nal safety measures must be provided to ensure safe operation of the system.

* Provide measures in the communications system and in the user program to
ensure safety in the overall system even if errors or malfunctions occur in data
link communications or remote 1/0O communications.

¢ |f a communications interference occurs for remote 1/O or if a major fault level
error occurs, output status will be determined by the specifications of the exter-
nal output device. Confirm the operating specifications for communications
errors and major fault level errors and implement suitable safety measures. Set
the slave settings correctly for all EtherCAT slaves.

* You must implement fail-safe circuits to provide sufficient protection in the event
that abnormal signals occur as the result of broken signal lines or momentary
power interruptions. Not doing so may result in serious accidents due to incor-
rect operation.
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4-2-1 Order of Powering Up the Controller and Controlled System

Outputs from Units, such as DC Output Units, may malfunction momentarily when the power to the
Controller is turned ON. This may cause problems in the system if the Controller power supply is turned
ON after the controlled system's power supply. To prevent possible malfunctions, add an external circuit
that prevents the power supply to the controlled system from going ON before the power supply to the
Controller itself.

Precautions for Safe Use

It takes approximately 10 to 20 s to enter RUN mode after the power supply is turned ON. During
that time, outputs will be OFF or the values will be according to settings in the Units or slaves.
Also, external communications cannot be performed. Use the RUN output on the Power Supply
Unit, for example, to implement fail-safe circuits so that external devices do not operate incor-
rectly.

sunauI) ajes-jies -y

I Output Unit Failure

It is possible for an output to remain ON due to a malfunction in the internal circuitry of the Output Unit,
such as a relay or transistor malfunction. Be sure to add any circuits necessary outside of the Controller
to ensure the safety of the system in the event that an output fails to go OFF.

I Power Supply Wiring and Emergency Stop Circuit

The following emergency stop circuit controls the power supply to the controlled system so that power is
supplied to the controlled system only when the Controller is operating and the RUN output is ON. An
external relay (CR1) is connected to the RUN output from the Power Supply Unit* as shown in the fol-
lowing diagram.

* A RUN output is provided only on the NJ-PA3001/-PD3001 Power Supply Unit.

® Electrical Diagram

Power supply

welsAg pe||ouo) pue Jejjoiuo) ey dn Buemod Jo 1epiQ L-2-

| Controlled system

0.0 -
——  Transformer
SO0

or noise filter

DOOOOOOOOOOOC]Wseres

. T Controller
Twisted-pair wires

DOCOCOCOOC] BC voliage |0+
regulator o -
Controller RUN| DC

| output input/output

4—O O
,,,,,, J‘ - |
; % Surge suppressor
i T
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I Interlock Circuits

When the Controller controls an operation such as the clockwise and counterclockwise operation of a
motor, provide an external interlock such as the one shown in the following example to prevent both the
forward and reverse outputs from turning ON at the same time if required by the application.

NJ-series
Controller

Interlock circuit

. MC2
ONMC1_g™g @ Motor clockwise
| |
; 1
| |
I MC1 !
ON_MCZ: e o @ Motor counterclockwise
| |

L

This circuit prevents outputs MC1 and MC2 from both being ON at the same time even if both Controller
outputs ON_MC1 and ON_MC2 are ON due to a malfunction.
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4 Installation and Wiring

4-3 Mounting Units

|-_l7| Precautions for Correct Use

* Follow the instructions in this manual to correctly perform installation.

* Do not operate or store the Controller in the following locations. Doing so may cause operation
to stop or incorrect operation.

Locations subject to direct sunlight.

Locations subject to temperatures or humidity outside the range specified in the specifica-
tions.

Locations subject to condensation as the result of severe changes in temperature.
Locations subject to corrosive or flammable gases.

Locations subject to dirt, dust, salt, and metal powder.

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

Locations subject to shock or vibration.

» Take appropriate and sufficient countermeasures when installing systems in the following loca-
tions:

Locations subject to strong, high-frequency noise.
Locations subject to static electricity or other forms of noise.
Locations subject to strong electromagnetic fields.
Locations subject to possible exposure to radioactivity.
Locations close to power supplies.

4-3-1 Installation in a Control Panel

I Installation in Cabinets or Control Panels

When the Controller is being installed in a cabinet or control panel, be sure to provide proper ambient
conditions as well as access for operation and maintenance.

® Temperature Control
The ambient temperature within the enclosure must be within the operating range of 0 to 55°C.
When necessary, take the following steps to maintain the proper temperature.
* Provide enough space for good air flow.

* Do not install the Controller above equipment that generates a large amount of heat such as heat-
ers, transformers, or high-capacity resistors.

* |f the ambient temperature exceeds 55°C, install a cooling fan or air conditioner.
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Installation and Wiring

Control Fan
panel 7

NJ-series
Controller

Louver

® Accessibility for Operation and Maintenance

¢ To ensure safe access for operation and maintenance, separate the Controller as much as possi-
ble from high-voltage equipment and power machinery.

e The Controller will be easiest to install and operate if it is mounted at a height of 1.0 to 1.6 m
above the floor.
® Improving Noise Resistance

* Do not mount the Controller in a control panel containing high-voltage equipment.
¢ Install the Controller at least 200 mm away from power lines.

Power lines
—
~
200 mm min.
NJ-series
Controller
200 mm min.

* Ground the mounting plate between the Controller and the mounting surface.
* When I/O Connecting Cables are 10 m or longer, connect the control panels in which Racks are
mounted with heavier power wires (3 wires at least 2 mm?2 in cross-sectional area).

® Controller Orientation

e Each Rack must be mounted in an upright position to provide proper cooling.

¢ Do not install a Rack in any of the following positions.
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4 Installation and Wiring

Mounting with the DIN Track on the Bottom Mounting with the DIN Track on the Top
DIN Track

DIN Track Mounting with the DIN Track Installed Vertically

Mounting with the Rack Upside down

syun Bunpunoy ¢-v

I Control Panel Installation Dimensions

An NJ-series Controller must be mounted inside a control panel on DIN Track. Normally the CPU Rack
is installed on top and the Expansion Racks under it.

/DIN Track

[dUgd |0JU0D € Ul uonejeisul L-g-¢

[@m— [@a—}

D —
]

=7 &= & =>4 =~ =>4
* Consider the width of wiring ducts, wiring, ventilation, and Unit replacement when determining the
space between Racks.

@ Additional Information

A Controller must be mounted on DIN Track. It cannot be mounted with screws.

* Wiring Ducts
Whenever possible, route 1/0 wiring through wiring ducts or raceways. Install mounting bracket so
that it is easy to fish wire from the I/O Units through the duct. It is handy to have the duct at the
same height as the Racks.
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4 Installation and Wiring

Duct

Unit

Duct

® Wiring Duct Example

JTF 20 mm min.

+—— DIN Track

20 mm min.

81.6 to 89 mm

Duct

|-_l7| Precautions for Correct Use

CPU
Rack

Expan-
sion

Rack

I Mounting

bracket

Tighten terminal block screws and cable screws to the following torques.

Terminal Screws
1.2 N'‘m
0.5 N'‘m

M4:
M3:

Cable Connector Screws

M2.6: 0.2 N-m

® Routing Wiring Ducts

Install the wiring ducts at least 20 mm between the tops of the Racks and any other objects, (e.g.,
ceiling, wiring ducts, structural supports, devices, etc.) to provide enough space for air circulation

and replacement of Units.
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4 Installation and Wiring

Input duct Output duct Power duct

[~— 200 mm min. —

5
Z 5
g o
e —— Z
A T F
Z F
CPU Rack 2
Z Breakers, :
; fuses o
Z 5
g o
] e 2]
A - z
2| sm—— 5
2|/ TT=x o &~
2 [ — - &
. o g =
Expansion Rack o Z 3
5 Z 5
o 2 =
2 2 E}
o| | Power Z Q
5 equipment ] =
2|1 such as 5 =
g transformers > o
2| | and magnetic 2
2| | relays Z
Z 5
g o
g o
g o
g z
Z 2 -
o1 5 A
2l = /e 4
g alE
2 2 5
Z 2 Q
) 4 &
Fuses, relays, timers, etc. Z Z o
(NOT heat-generating equip- 2 T g 5
ment, power equment, etC.) Terminal blocks Terminal blocks for Zl 5
for Controller power equipment ©
o
o
=
S
T
QO
>
@
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4 Installation and Wiring

4-3-2 Connecting Controller Components

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together

and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

1 Join the Units so that the connectors fit exactly.

Hook holes
I\ Connector

LY N P G \ij

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

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

< Slider ]
L =

z/@ ———

.

El Precautions for Correct Use

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, 1/0 Units, Special 1/0

Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
the adjacent Unit connectors.

NJ-series CPU Unit Hardware User’s Manual (W500)



4 Installation and Wiring

3 Attach the End Cover to the Unit on the far right side of the Rack.

CPU Rack
=1 = H H H
A L * =.:| =.:| a:|
\E‘/ =) \ & W=7 =) & /
Power Supply CPU Unit (IO Control Unit) *1 \ End Cover
Unit Configuration Units (10 max.)  (included with CPU Unit)
£
*1: Connect the 1/0 Control Unit directly to the CPU Unit to enable connecting Expansion @
Racks. =
)
5
Expansion Rack 2
Q
=] H H H c
3
@
A q:| a:| a:|
\‘@'/ \ =) =5
Power Supply 1/0 Interface Unit *2 End Cover
Unit Configuration Units (10 max.) (included with

I/O Interface Unit)
*2: Connect the 1/0 Interface Unit directly to the Power Supply Unit.

@ Additional Information

There is no Backplane for the NJ-series. The Controller is constructed by connecting Units
together using the connectors on the sides.

sjueuodwo) Jejjosuo) bunosuuo) z-g-¢

|t| Precautions for Correct Use

e Always turn OFF the power supply before connecting Units to each other.
* Always turn OFF the power supply to the entire system before replacing a Unit.

e A maximum of 10 Units can be connected in any one CPU Rack or Expansion Rack. If you
connect more than that number, an Incorrect Unit/Expansion Rack Connection error (a major
fault level Controller error) will occur, and the NJ-series CPU Unit will not operate.
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4 Installation and Wiring

4-3-3 DIN Track Installation

4-16

Use the following procedure to install an NJ-series Controller on DIN Track.

1 Release the pins on the backs of the NJ-series Units.

DIN Track
mounting pins

2 Fit the back of the Controller onto the DIN Track by inserting the top of the track and then press-
ing in at the bottom of the Controller, as shown below.

4

e DIN Track
1 mounting pins
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4 Installation and Wiring

4 Install a DIN Track End Plate on each end of the Controller. To install an End Plate, hook the bot-

tom on the bottom of the track, rotate the Plate to hook the top of the Plate on the top of the
track, and then tighten the screw to lock the Plate in place.

syun Bunpunoy ¢-v

End Plates

@ Additional Information

To remove Units, perform the steps above in reverse order.

Precautions for Safe Use

Always turn OFF the power supply to the Controller before attempting any of the following.
* Mounting or removing I/O Units or CPU Units

* Assembling the Units.

» Setting DIP switches or rotary switches.

» Connecting cables or wiring the system.

e Connecting or disconnecting the connectors.

The Power Supply Unit continues to supply power to the Controller for up to several seconds
after the power supply is turned OFF. The PWR indicator remains lit as long as power is sup-
plied. Make sure that the PWR indicator is not lit before you perform any of the above operations.

uohe|elsu| 3oell NIQ €-e-¥
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Installation and Wiring

I DIN Track and Accessories

Use the DIN Track and DIN Track End Plates shown below. Secure each DIN Track inside a control
panel with at least three screws.

¢ DIN Track
Model numbers: PFP-50N (50 cm), PFP-100N (100 cm), PFP-100N2 (100 cm)

Secure the DIN Track to the control panel using M4 screws separated by 210 mm (6 holes) or less and
using at least 3 screws. The tightening torque is 1.2 N-m.

PFP-100N2 DIN Track

4.5

Twenty-eight, 25 x 4.5 oblong holes

[

[—)

1

E|E

f
30+0327 24
i

PFP-100N/50N DIN Track

45

4« 25} 25+
10

I 25 )|
10

f+- 25 +115

1000

7/

|
|
i

Ir

JL

* PFP-M DIN Track End Plates (2 required)

!

de 251 {25 |

25 w1

25

. LJL

1000 (500)*

!

16

29.2

o

7.3%0.15 AH‘*
91

3510.3 27%0.15

L

* PFP-50N dimensions are

given in parentheses.
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4 Installation and Wiring

4-3-4 Connecting CJ-series Expansion Racks

CS/CJ-series 1/0 Connecting Cables are used to connect the NJ-series CPU Rack and CJ-series
Expansion Racks.

® CS/CJ-series I/O Connecting Cables

[ ]

e These connectors are equipped with easy-lock connectors.
* Use them to connect the CPU Rack to an Expansion Rack or to connect two Expansion Racks.

Model number Cable length
CS1W-CN313 0.3m
CS1W-CN713 0.7m
CS1W-CN223 2m
CS1W-CN323 3m
CS1W-CN523 5m
CS1W-CN133 10m
CS1W-CN133B2 |12m

e The CS/CJ-series I/O Connecting Cables are used to connect the I/O Control Unit on the NJ-
series CPU Rack to the I/O Interface Unit on a CJ-series Expansion Rack or to connect the 1/0
Interface Units on two CJ-series Expansion Racks.

* Install the Racks and select I/O Connecting Cables so that the total length of all /O Connecting
Cables does not exceed 12 m.

* The following diagram shows where each I/O Connecting Cable must be connected on each
Rack. The Rack will not operate if the cables aren’t connected properly.

NJ-series NJ-series

Power Supply Unit  CPU Unit 1/0 Control Unit

\

CPU Rack

(oo

7 = R=Z A = =

/O Interface Unit —1/O Connecting Cable

NJ-series
Power Supply Unit
—~

CJ-series Expansion Rack

~ =

Total cable 1/0 Connecting Cable
length: I/O Interface Unit ing
12 m max.

NJ-series

Power Supply Unit
™~ CJ-series Expansion Rack

de
¢
¢

=

/O Interface Unit 1/0 Connecting Cable

NJ-series
Power Supply Unit ‘
—~

CJ-series Expansion Rack
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4 Installation and Wiring

I/O Control Unit

CPU Rack

Easy-lock connector

I/O Connecting Cable
Expansion Rack

Easy-lock connector

Expansion Rack

* The top and bottom of the connector are different. Be sure the connector is facing the correct
direction before connecting it.
® Connecting the Easy-lock Connectors

Insert the connector until it locks in place. The Controller will not operate properly if the connector is
not inserted completely.

To remove the connector, press the tabs and pull on the connector.

i

— 7
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4 Installation and Wiring

|E| Precautions for Correct Use

* When using an I/0O Connecting Cable with a locking connector, be sure that the connector is
firmly locked in place before using it.

¢ Always turn OFF the power supply to the Controller before connecting a cable.
* An /O bus check error will occur and the Controller will stop if an I/O Connecting Cable's con-
nector is disconnected from the Rack. Be sure that the connectors are secure.

* A 63-mm hole will be required if the I/O Connecting Cable must pass through a hole when con-
necting an Expansion Rack.

* Do not bend the I/O Connecting cable past its natural bending radius or pull in it with excessive
force.

* The cables can withstand a pulling force up to 49 N (11 Ibs).
e The minimum bending radius is shown in the following diagram.

D j /R( R =69 mm min.

syun Bunpunoy ¢-v

Cable outer diameter: 8.6 mm

» Always attach the cover to the output connector (left side) on the last I/O Interface Unit on the
last Expansion Rack to protect it from dust.

CJ1W-II101
1/0O Interface Unit

suolsuawi pue soueseaddy psjquiessy S-g-¢

ERrL >

Qutput connector cover

4-3-5 Assembled Appearance and Dimensions

The NJ-series Units, including the Power Supply Unit, the CPU Unit, and I/O Units, are connected to
each other. An End Cover is connected to the right end.

NJ-series CPU Unit Hardware User’s Manual (W500) 4-21



4

4-22

Installation and Wiring

I Dimensions

Power Supply Unit

Model

Unit width (mm)

NJ-PA3001

70

NJ-PD3001

70

CPU Unit

Model

Unit width (mm)

NJ501-1300

NJ501-1400

NJ501-1500

90

End Cover

Model

Unit width (mm)

CJ1W-TERO1

14.7

Other Units come into two widths: 20 mm and 31 mm.

20-mm-wide Units

Name

Model Unit width (mm)

I/0O Control Unit

CJ1W-IC101 20

32-point Basic 1/0O Units

CJ1W-ID231/ID232/1D233
CJ1W-0OD231/0D232/0D233/0D234

B7A Interface Units

CJ1W-B7A22
CJ1W-B7A14
CJ1W-B7A04
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31-mm-wide Units

4 Installation and Wiring

Unit width (mm)

Name Model
I/O Interface Unit CJ1W-I1101
8-point and 16-point Basic 1/0O Units | CJ1W-ID201

CJ1W-ID211/212
CJ1W-1A111/201

CJ1W-0D20L]
CJ1W-0OD211/212/213
CJ1W-0C201/211
CJ1W-0OA201
32-point Basic 1/0O Units CJ1W-MD231/232/233
64-point Basic 1/0 Units CJ1W-ID261
CJ1W-0OD261
CJ1W-MD261
CJ1W-ID262
CJ1W-0D262/263
CJ1W-MD263/563
Interrupt Input Unit CJ1W-INTO1
Quick-response Input Unit CJ1W-IDPO1
Analog I/O Units CJ1W-ADLILILI-VA
CJ1W-ADO042
CJ1W-DALILI
CJ1W-DA042V
CJ1W-MAD42
Process I/0 Units CJ1W-AD04U
CJ1W-PH41U
CJ1W-PDC15
Temperature Control Units CJ1W-TCLILI3/LI 14
High-speed Counter Unit CJ1W-CT021
ID Sensor Units CJ1W-V680C11
CJ1W-V680C12
Controller Link Unit CJ1W-CLK23
Serial Communications Units CJ1W-SCU22/32/42
EtherNet/IP Unit CJ1W-EIP21
DeviceNet Unit CJ1W-DRM21
CompoNet Master Unit CJ1W-CRM21
PROFINET-1O Unit CJ1W-PNT21
PROFIBUS-DP Master Unit CJ1W-PRM21
PROFIBUS-DP Slave Unit CJ1W-PRT21

31
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Installation and Wiring

® Design Example for Width W

Power

Supply Unit CPU Unit Configuration Units
| | > y
[
L]
& & = = & =
w

Power Supply Unit: NJ-PA3001 (70 mm)

CPU Unit: NJ501-1500 (90 mm)

Basic I/O Units: CJ1W-1D231 (20 mm) x 2
Special I/0 Units: CJ1W-AD081-V1 (31 mm) x 4
CPU Bus Unit: CJ1W-EIP21 (31 mm) x 1

W=70+90+20x2+31x4+31x1+14.7 (End Cover) = 369.7 mm

Refer to Rack Current Consumption and Width Display on page 3-18 for the procedure to check the

width of each Rack from the Sysmac Studio.

I Installation Dimensions

— DIN Track A
— Ol PFP-100N2 16 mm
O PFP-100N 7.3mm
PFP-50N 7.3 mm

(Unit: mm)

I Installation Height

With a height of 90.0 mm, the CPU Unit is the highest component in an NJ-series CPU Rack. It is also
higher than any Units on an Expansion Rack. When a cable is connected (such as a connecting cable
to Support Software), however, even greater height is required. Allow sufficient depth in the control

panel containing the Controller.
Approx. 100 to 150 mm

e
=
i [

|
.

i ]

s S—— |:
L 90 mm max.
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4 Installation and Wiring

4-4 Wiring

/\\ WARNING

slave. If a voltage or current that is outside the specified range is input, the Unit

* Do not input a voltage or current that exceeds the specified range into a Unit or
or slave may fail or a fire may occur. 0

/\ CAUTION

¢ Tighten terminal block screws and cable screws to the torques specified in this
manual or in the reference manuals. Loose screws can cause fire or malfunc-
tion.

¢ Do not touch devices while power is supplied or immediately after the power
supply is turned OFF. You may be burnt.

Bulim v-v

4-4-1 Power Supply Wiring

I AC Power Supply Units

Buuipy Alddng Jamod |-

® NJ-PA3001 Power Supply Unit

M4 self-raising screw terminals oz e
AC power supply = T”Q )
O—=>— Isolation O 2 = 5 u
?(C))Optg\/\éiros\l;pply i transformer }m H} hisp eV
O— >— 1:1 ) ﬂ@ﬂ
[®]] «
[®]| @
1T
. =) m@ﬂ\ e,
RUN OUtpUt T jéggev
- F—T39 19l
Power - I w 1
supply A

* The RUN output is ON when the CPU Unit is in RUN mode and OFF when the CPU Unit
is in PROGRAM mode or a Controller error in the major fault level occurs.

@ Additional Information

The RUN output function is enabled only when mounted to a CPU Rack.
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Installation and Wiring

® AC Power Source

e Supply 100 to 240 VAC.
* Keep voltage fluctuations within the specified range:

Supply voltage Allowable voltage fluctuations

100 to 240 VAC 85 to 264 VAC

* If one power supply phase of the equipment is grounded, connect the grounded phase side to the
L2/N terminal.

® Isolation Transformer

The Controller's internal noise isolation circuits are sufficient to control typical noise in power supply
lines. Noise between the Controller and ground can be significantly reduced by connecting a 1- to-1
isolation transformer. Do not ground the secondary coil of the transformer.

Power Supply Capacity

The power consumption will be 120 VA maximum. per Rack for the NJ-PA3001. When you select the
power supply, consider that surge current will flow when the power is turned ON. Refer to 3-3-1 Mod-
els and Specifications for information on surge current specifications.

RUN Output

This output is ON when the CPU Unit is operating; it is OFF when the CPU Unit is in PROGRAM
mode or a Controller error in the major fault level occurs.

The RUN output can be used to control external systems, such as in an emergency stop circuit that
turns OFF the power supply to external systems when the CPU Unit is not operating. (Refer to 4-2
Fail-safe Circuits for more information.)

Item NJ-PA3001

Contact form

SPST-NO

Maximum switching
capacity

240 VAC: 2 A for resistive loads
120 VAC: 0.5 A for inductive loads
24 VDC: 2 A for resistive loads

® Crimp Terminals

The terminals on the Power Supply Unit are M4, self-raising terminals with screws.
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4 Installation and Wiring

m Precautions for Correct Use

» Use crimp terminals for wiring.

* Do not connect bare stranded wires directly to terminals.

* Tighten the terminal block screws to the torque of 1.2 N-m.

e Use round-type crimp terminals (M4) having the dimensions shown below.
e Crimp Terminals for AC Power Supplies

7 mm max. O

20 mm max.,_ !@j
5%

N

Torque to 1.2 N-m

Precautions for Safe Use

* Do not allow wire clippings, shavings, or other foreign material to enter any Unit. Otherwise,
Unit burning, failure, or malfunction may occur. Cover the Units or take other suitable counter-

measures, especially during wiring work.

¢ Always remove any dustproof labels that are on the top of the Units when they are shipped
before you turn ON the power supply. If the labels are not removed, heat will accumulate and

malfunctions may occur.

M4 self-raising terminals

Bulim v-v

Buuipy Alddng Jamod |-

I DC Power Supplies

® NJ-PD3001 Power Supply Unit

PD3001 PWRETD

T

3 . .
- (J)\ Tl T Screw terminals (M4 head with
O

O Ik m T Tromer self-raising pressure plate)
o~
© D

'E@I bl
DC power supply ”[@I A

@] @
[l
[@]

=l

RUN
OUTPUT

p
Rtz

Lo
T

® DC Power Source
Supply 24 VDC. Keep voltage fluctuations within the specified range.
Model Allowable voltage fluctuation range
NJ-PD3001 19.2 t0 28.8 VDC (24 VDC £20%)
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4 Installation and Wiring

® Power Supply Capacity
The maximum power consumption is 50 W (NJ-PD3001) per Rack.

When you select the power supply, consider that surge current will flow when the power is turned

ON.

Refer to 3-3-1 Models and Specifications for information on surge current specifications.

® RUN Output

This output is ON when the CPU Unit is operating; it is OFF when the CPU Unit is in PROGRAM
mode or a Controller error in the major fault level occurs.

The RUN output can be used to control external systems, such as in an emergency stop circuit that
turns OFF the power supply to external systems when the CPU Unit is not operating. (Refer to 4-2
Fail-safe Circuits for more information.)

Item

NJ-PA3001

Contact form

SPST-NO

Maximum switching | 240 VAC: 2 A for resistive loads

capacity

120 VAC: 0.5 A for inductive loads
24 VDC: 2 A for resistive loads

® Crimp Terminals

The terminals on the Power Supply Unit are M4, self-raising terminals with screws.

|E| Precautions for Correct Use

* Use crimp terminals for wiring.

* Do not connect bare stranded wires directly to terminals.

¢ Tighten the terminal block screws to the torque of 1.2 N-m.

¢ Use crimp terminals (M4) having the dimensions shown below.
Crimp Terminals for DC Power Supplies

7 mm max. 7 mm max. O

Precautions for Safe Use

* Do not allow wire clippings, shavings, or other foreign material to enter any Unit. Otherwise,
Unit burning, failure, or malfunction may occur. Cover the Units or take other suitable counter-
measures, especially during wiring work.

¢ Always remove any dustproof labels that are on the top of the Units when they are shipped
before you turn ON the power supply. If the labels are not removed, heat will accumulate and
malfunctions may occur.

4-28
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4 Installation and Wiring

I Grounding

=
PA3001 PWRED
= 4EI1‘IT"E&
”I@" }S‘mgmv | LG (Noise-filter neutral terminal)
”I@“ o L Ground this terminal to less than 100 Q
/ 1 to improve noise resistance and prevent
T electric shock.
= ]
”IOH | Il I GR(Ground terminal)
”I@——T’;j/ | Ground this terminal to less than 100 Q
Il to prevent electric shock.
[®] flg
||[@]| _§ocaav -Ih
S—— &
Q7 s
* To help prevent electrical shock, ground the ground terminal (GR: @) with a ground resistance of 2

less than 100 Q using a 14-gauge wire (minimum cross-sectional area of 2 mm2).

* The line ground terminal (LG: @) is a noise-filtered neutral terminal. If noise is a significant source of
errors or electrical shocks are a problem, connect the line ground terminal to the ground terminal and
ground both with a ground resistance of less than 100 Q.

e |f the LG and GR terminals are connected, ground to a resistance of 100 Q or less to prevent electric
shock.

¢ The ground wire should not be more than 20 m long.

* The NJ-/CJ-series Controllers are designed to be mounted so that they are isolated (separated) from
the mounting surface to protect them from the effects of noise in the installation environment (e.g.,
the control panel).

* Do not share the Controller’s ground with other equipment or ground the Controller to the metal struc-
ture of a building. Doing so may worsen operation. Whenever possible, use an independent ground
(with the ground pole separated by a minimum of 10 m from any other ground pole).

e Ground to 100 Q or less, and if possible use a separate ground from those of other devices. (Refer to
figure (a) in the diagram below.)

e If using an independent ground is not possible, then use a common ground as shown in figure (b).
Connect to the ground pole of the other device.

Buuipy Alddng Jamod |-

Controller Controller Controller

Othi Other Other
@ é devi?:re @ é device @ é device

Q29 , 29 29
| E |

Ground of
100 Q or less
(a) Independent grounds: (b) Common ground: (c) Common ground:
Best Acceptable Incorrect

Grounding Methods

® Crimp Terminals

The terminals on the Power Supply Unit are M4, self-raising terminals with screws.

|E| Precautions for Correct Use

* Use crimp terminals for wiring.

¢ Do not connect bare stranded wires directly to terminals.

» Tighten the terminal block screws to the torque of 1.2 N-m.

* Use crimp terminals (M4) having the dimensions shown below.
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4 Installation and Wiring

® Crimp Terminals for DC Power Supply

7 mm max. 7 mm max. O

® When wiring an AC Power Supply Unit, if one power supply phase of the
equipment is grounded, always connect the grounded phase to the L2/N

terminal.

4-4-2 Wiring the Built-in EtherCAT Port

For information on wiring the built-in EtherCAT port, refer to the NJ-series CPU Unit Built-in EtherCAT
Port User's Manual (Cat. No. W505).
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4 Installation and Wiring

4-4-3 Wiring CJ-series Basic I/0 Units with Terminal Blocks

I Precautions for Wiring I/O Units

® I/O Unit Specifications
Double-check the specifications for the 1/0 Units. Be particularly careful of the following to prevent
failure, damage, and fires.
* Make sure that voltages of the external power supplies are within the ratings of the I/O Units.
* Make sure that load currents are within the ratings of the Output Units.
* Make sure that power supply terminals with polarity are connected correctly.

® Electric Wires Iy

* The following wire gauges are recommended. f

Terminal Block Connector Wire Size 3
18-terminal AWG 22 to 18 (0.32 to 0.82 mm?2)

* The current capacity of electric wire depends on factors such as the ambient temperature and
insulation thickness as well as the gauge of the conductor.

® Crimp Terminals

The terminals on the I/O Unit are M3, self-raising terminals with screws.

El Precautions for Correct Use

* Use crimp terminals for wiring.

* Do not connect bare stranded wires directly to terminals.

* Tighten the terminal block screws to the torque of 0.5 N-m.

* Use crimp terminals (M3) having the dimensions shown below.

6.2 mm max. 6.2 mm max. @:D
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4 Installation and Wiring

® Wiring
* Make sure that all Units are connected properly.
* Do not allow wire clippings, shavings, or other foreign material to enter any Unit during wiring.

¢ To allow heat to dissipate, always remove any dustproof labels that are on the top of the Units
before you turn ON the power supply.

During wiring After wiring

Remove the label.

A
)

=[N AN AN 1
R LR[00

k3

e

Wire the Units so that they can be easily replaced.
Make sure that the I/O indicators are not covered by the wiring.

Do not place the wiring for I/O Units in the same duct or raceway as power lines. Inductive noise
can cause errors in operation.

Tighten the terminal screws to the torque of 0.5 N-m.

Screw (M3 screw with
self-raising pressure plate)

® Terminal Blocks

¢ The 1/0O Units are equipped with removable terminal blocks. The lead wires do not have to be
removed from the terminal block to remove it from an 1/0O Unit.

* After you complete wiring, check to see if the terminal block is securely locked.

01234567
8 910 1112 13 14 15

Terminal block lever

=

CJ-series Basic I/0O Unit
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4 Installation and Wiring

4-4-4 Wiring CJ-series Basic I/0 Units with Connectors

This section describes wiring for CJ-series Basic /0 Units with connectors (32- and 64-point Units).
Depending on the connector, the following methods are used to connect these Units to external 1/0
devices.

e Use an OMRON Connecting Cable (equipped with a special connector) to connect to a Terminal
Block or Relay Terminal.

* Use a special connector and make your own cable.

Precautions for Safe Use

* Do not apply voltages that exceeds the input voltages for Input Units or the maximum ratings
of Output Units.

* When the power supply has positive and negative terminals, be sure to wire them correctly.

* Use reinforced insulation or double insulation on the DC power supply connected to DC 1/O
Units when required by EC Directives (low voltage).

¢ When connecting the connector to the 1/0 Unit, tighten the connector screws to a torque of
0.2 N-m.

* Turn ON the power after checking the connector's wiring.
e Do not pull the cable. Doing so will damage the cable.
* Bending the cable too sharply can damage or break wiring in the cable.

Bulim v-v

@ Additional Information

CJ-series Basic 1/0 Units with 32 or 64 points and Fujitsu connectors have the same connector
pin allocations as the C200H High-density 1/0 Units and CS-series I/O Units with connectors to
make them compatible.

Connecting to a Connector-Terminal Block Conversion Unit or I/O
Relay Terminal

For details on using OMRON Connecting Cables equipped with special connectors to connect Basic 1/0
Units with connectors to OMRON Connector-Terminal Block Conversion Units or I/O Relay Terminals,
refer to A-2-4 Connecting Connector-Terminal Block Conversion Units and I/O Relay Terminals.
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I Using User-made Cables with Connector

® Available Connectors

Use the following connectors when assembling a connector and cable.

CJ-series 32- and 64-point Basic I/0 Units with Fujitsu Connectors
Applicable Units

Model Specifications Pins
CJ1W-ID231 Input Unit, 24 VDC, 32 inputs 40
CJ1W-ID261 Input Unit, 24 VDC, 64 inputs
CJ1W-OD231 Transistor Output Unit with Sinking Outputs, 32 outputs
CJ1W-0OD261 Transistor Output Unit with Sinking Outputs, 64 outputs
CJ1W-MD261 24-VDC Input/Transistor Output Units, 32 Inputs, 32 Outputs
CJ1W-MD231 24-VDC Input/Transistor Output Units, 16 Inputs, 16 Outputs 24

Applicable Cable-side Connectors
Connection Pins OMRON set Fujitsu parts
Solder-type 40 C500-CE404 Socket: FCN-361J040-AU
Connector cover: FCN-360C040-J2
24 C500-CE241 Socket: FCN-361J024-AU
Connector cover: FCN-360C024-J2
Crimped 40 C500-CE405 Socket: FCN-363J040
Connector cover: FCN-360C040-J2
Contacts: FCN-363J-AU
24 C500-CE242 Socket: FCN-363J024
Connector cover: FCN-360C024-J2
Contacts: FCN-363J-AU
Pressure-welded 40 C500-CE403 FCN-367J040-AU/F
24 C500-CE243 FCN-367J024-AU/F
CJ-series 32- and 64-point Basic I/0 Units with MIL Connectors
Applicable Units

Model Specifications Pins
CJ1W-ID232 Input Unit, 24 VDC, 32 inputs 40
CJ1W-ID233
CJ1W-ID262 Input Unit, 24 VDC, 64 inputs
CJ1W-0D232 Transistor Output Unit with sourcing outputs, 32 outputs
CJ1W-0OD262 Transistor Output Unit with sourcing outputs, 64 outputs
CJ1W-0D233 Transistor Output Unit with sinking outputs, 32 outputs
CJ1W-0OD234
CJ1W-0D263 Transistor Output Unit with sinking outputs, 64 outputs
CJ1W-MD263 24-VDC Input/Transistor Output Units, 32 inputs, 32 outputs
CJ1W-MD563 TTL Input/TTL Output Units, 32 inputs, 32 outputs
CJ1W-MD232 24-VDC Input/Transistor Output Units, 16 inputs, 16 outputs 20
CJ1W-MD233 24-VDC Input/Transistor Output Units, 16 inputs, 16 outputs

Applicable Cable-side Connectors
Connection Pins OMRON set DDK parts
Pressure-welded | 40 XG4M-4030-T FRC5-A040-3TOS
20 XG4M-2030-T FRC5-A020-3TOS
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4 Installation and Wiring

® Wire Size

We recommend using cable with wire gauges of AWG 24 or AWG 28 (0.2 mmZ2 to 0.08 mm2). Use
cable with external wire diameters of 1.61 mm max.

® Wiring Procedure

The following wiring procedure is an example for Fujitsu connectors.

1 Check that each Unit is installed securely.

|-_l7| Precautions for Correct Use

Do not force the cables.

2 Cover the Unit while wiring to prevent wire clippings from entering the Unit. If there is a dustproof
label on the top of the Unit, do not remote it before you wire the Unit.

(Remove the label or other covering after wiring has been completed to allow air circulation
needed for cooling.)

Before wiring After wiring

Remove label
after wiring

3 When solder-type connectors are being used, be sure not to accidentally short adjacent termi-
nals. Cover the solder joint with heat-shrink tubing.

— Solder-type connector

Heat-shrink tubing

Wire (0.2 to 0.13 mm?2)

Precautions for Safe Use

If the external power supply to an Output Unit has polarity, connect it with the correct polarity. If
the polarity is reversed, current may flow in the reverse direction and damage the connected
devices regardless of the operation of the Controller.
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4 Installation and Wiring

4 Assemble the connector (purchased separately).

Connector cover

5 Insert the wired connector.

T ——

éven
(€]
6
=
O] |0 |
6 )" Basic I/0O Unit
Connector

%— Small screws (3)

Connector lock
screws

L1

=

Connector

Basic 1/0 Unit

6 (Remove the label or other covering after wiring has been completed to allow air circulation
needed for cooling.)

Connector lock screws

After wiring

Remove label after wiring.

Tighten the connector lock screws to a torque of 0.2 N-m.
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4 Installation and Wiring

4-4-5 Connecting to Connector-Terminal Block Conversion Units or I/O
Relay Terminals

OMRON Connecting Cable can be used to connect Basic I/0O Units with Connectors to OMRON Con-
nector-Terminal Block Conversion Units or to OMRON I/O Relay Terminals. For details, refer to A-2-4
Connecting Connector-Terminal Block Conversion Units and I/O Relay Terminals.

® Connection Examples

Connector-Terminal Block Conversion Unit I/0O Relay Terminals

Basic 1/0 Unit Basic 1/0 Unit

Connecting Cable

Connecting Cable

D Connector-Terminal Block |:|

Conversion Unit I/0 Relay Terminal

BuLim v-v

40 or 60 terminals
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4-4-6 Connecting I/O Devices

I Input Devices

Use the following information for reference when selecting or connecting input devices.

® DC Input Units

The following types of DC input devices can be connected.

Contact output

R

o 9N
14{>444T44r4474444§>cc3M

DC Input Unit

DC Input Unit

j [C: Sensor

Power
Supply

-*icoM @

NPN open-collector out

put

""""" Sensor
——0~—Power
' Supply

“Output T IN
L 7mA .

DC Input Unit

oV

Current
regulator

Sensor
Power
Supply

PNP current output
""""" '+ [Sensor

T Power
[ : Supply
0

Output
' 7 mA

>IN

Sensor
Power
Supply

* The circuit below should NOT be used for I/O devices having a voltage output.

Voltage output
”””””” +

Sensor
Power

4-38
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[ Output 40 N
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4 Installation and Wiring

® AC Input Units

Contact output

| H AC Input Unit
L)< com

AC Switching

‘ : OIN

Proximity . .

switch AC Input Unit

main :

C|rcu‘|t ] COM

Precautions for Safe Use

When using a reed switch as the input contact for an AC Input Unit, use a switch with an allow-
able current of 1 A or greater. If reed switches with smaller allowable currents are used, the con-
tacts may fuse due to surge currents.

Bulim v-v

® Precautions when Connecting a Two-wire DC Sensor
When using a two-wire sensor with a 24-VDC input device, check that the following conditions have
been met. Failure to meet these conditions may result in operating errors.
(1) Relation between voltage when the Controller is ON and the sensor residual voltage:

VON <Vce - VR

(2) Relation between voltage when the Controller is ON and sensor control output (load
current):

seoine O/l Bunosuuo) 9-p-

IouT (min) < ION < IOUT (max.)
IoN = (Vcc — VR — 1.5 [Controller internal residual voltage])/RIN

When ION is smaller than IouT (min), connect a bleeder resistor R. The bleeder resistor con-
stant can be calculated as follows:

R < (Vcc - VR)/(louT (min.) — ION)

Power W > (Vcc — VR)2/R x 4 [allowable margin]

Vce: ON voltage to Input Unit

VR: Sensor output residual current

ION: Input Unit ON current

IouT: Sensor control current (load current)

RIN: Input Unit input impedance
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(3) Relation between current when the Controller is OFF and sensor leakage current:

IOFF > lleak

Connect a bleeder resistor if liggk is greater than IOFF. Use the following equation to calculate
the bleeder resistance constant.

R < (RIN x VOFF)/(lleak X RIN — VOFF)

Power W > (Vcc — VR)2/R x 4 [allowable margin]

~_ DC Input Unit

Two-wire sensor VR R RIN

Vce

Vce: Power voltage

VON: Controller ON voltage
VOFF: Controller OFF voltage
ION:  Controller ON current

IOFF: Controller OFF current
RIN:  Controller input impedance

VR: Sensor output residual current

IOUT: Sensor control current (load current)
lleak: Sensor leakage current

R:  Bleeder resistance

(4) Precautions on Sensor Surge Current

An incorrect input may occur if a sensor is turned ON after the Controller has started up to
the point where inputs are possible. Determine the time required for sensor operation to sta-
bilize after the sensor is turned ON and take appropriate measures, such as inserting a
timer delay into the user program after turning ON the sensor.

® Programming Example

In this example, the sensor's power supply voltage is used as the input to Jxx_Ch1_In00. A 100-ms
timer delay (the time required for an OMRON Proximity Sensor to stabilize) is created in the user
program. After the timer times out, input a changes to TRUE, and then input Jxx_Ch1_In01 causes
output Jxx_Ch1_0Out00 to change to TRUE after input a changes to TRUE.

Variable Data type | Initial value Address Comment
SensorVcc BOOL FALSE IOBus://rack#0/slot#0/Ch1_In/Ch1_In00 Sensor power supply volt-
age
Sensorin BOOL FALSE IOBus://rack#0/slot#0/Ch1_In/Ch1_In01 Input from sensor
SensorOK BOOL FALSE Sensor stable operation
flag
InData BOOL FALSE Sensor input data valid flag
egPowerDelay | TON --- --- Sensor input delay timer
egPowerDelay
SensorVcc TON SensorOK
T#100ms —— PT ET —
s oK s I InData
ensor ensorin
Il Il M
Il Il I\
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4 Installation and Wiring

I Output Wiring Precautions

® Output Short-circuit Protection

If a load connected to the output terminals is short-circuited, output components and the printed cir-
cuit boards may be damaged. To guard against this, incorporate a fuse in the external circuit. Use a
fuse with a capacity of about twice the rated output.

® Transistor Output Residual Voltage

A TTL circuit cannot be connected directly to a transistor output because of the transistor's residual
voltage. It is necessary to connect a pull-up resistor and a CMOS IC between the two.

® Output Surge Current

When connecting a transistor or triac output to an output device having a high surge current (such
as an incandescent lamp), steps must be taken to avoid damage to the transistor or triac. Use either
of the following methods to reduce the surge current.

Bulim v-v

Method 1
ouT
NJ-series
Controller
COM

Add a resistor that draws about 1/3 of the dark current consumed by the bulb.

Method 2

ouT

NJ-series
Controller

COM

Add a control resistor.

uod 1vyDieuig ui-iing ayi BUlIp  Z-v-1

4-4-7 Wiring the Built-in EtherCAT Port

For information on wiring the built-in EtherCAT port, refer to the NJ-series CPU Unit Built-in EtherNet/IP
Port User’s Manual (Cat. No. W506).
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4-4-8 Wiring B7A Interface Units

I Terminal Arrangement

Terminal Name Function Word Appearance
O) Port 1 power supply: V1 | Connect to the + terminal of the B7A Link Terminalto | n Connector with
be connected to port 1 (only when using a common clamps
power supply).
Port 1 signal: SIG1 Connect to the SIG terminal of the B7A Link Terminal ﬁﬂ‘
to be connected to port 1. © | [, ovi
sia Tz ®SIG1
Port 1 ground: G1 Connect to the — terminal of the B7A Link Terminal to © L] ®G1
be connected to port 1. ° %z %gfez
Port 2 power supply: V2 | Connect to the + terminal of the B7A Link Terminal to | n+1 © [ ®G2
be connected to port 2 (only when using a common i % i ;?63
power supply). © | " ©a3
Port 2 signal: SIG2 Connect to the SIG terminal of the B7A Link Terminal © (LI, @v4
siG [z @S1G4
to be connected to port 2. o - ®@G4
Port 2 ground: G2 Connect to the — terminal of the B7A Link Terminal to g % \é
be connected to port 2. @H
1

Port 3 power supply: V3 | Connect to the + terminal of the B7A Link Terminalto | n+2
be connected to port 3 (only when using a common
power supply).

Port 3 signal: SIG3 Connect to the SIG terminal of the B7A Link Terminal
to be connected to port 3.

Port 3 ground: G3 Connect to the — terminal of the B7A Link Terminal to
be connected to port 3.

Port 4 power supply: V4 | Connect to the + terminal of the B7A Link Terminalto | n+3
be connected to port 4 (only when using a common
power supply).
® Port 4 signal: SIG4 Connect to the SIG terminal of the B7A Link Terminal
to be connected to port 4.
® Port 4 ground: G4 Connect to the — terminal of the B7A Link Terminal to
be connected to port 4.
® + power supply: V Connect to the + terminal of the external power supply. | ---
— power supply: G Connect to the — terminal of the external power supply.

Note Terminals V1, V2, V3, V4, and V are connected internally in the Unit, and terminals G1, G2, G3, G4, and G are con-
nected internally in the Unit.
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I Preparing and Connecting Cables

Use the following procedure to prepare and connect the cables.

|E| Precautions for Correct Use

Always turn OFF the Unit's power supply and communications power supply before attaching or
removing connectors.

1 Preparing the Covering

First, use the following procedure to prepare the cable.

1 Strip approximately 10 mm of the sheath covering the signal lines to match the crimp terminals.
Next, twist together the wires of each signal line firmly.

Approx. 10 mm
I
e
2 Use vinyl tape or a heat-shrink tube to cover the end of the VCTF cable sheath, as shown in the
following diagram.

Bulim v-v

Cover with vinyl tape or
heat-shrink tube.

B Nt
e
2 Preparing Cable Signal Lines

Attach the crimp terminals to the cable's signal lines.

1 Attaching Crimp Terminals
Insert the end of the cable into the terminal and crimp.

SHUN 8depBlu| V.g BUMIM 8-

Sleeve

T

Crimp terminal Signal line
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Recommended Crimp Terminals for Cables

Model Manufacturer
Al-series Al0.75-8GY PHOENIX CONTACT
(Product code: 3200519)
H0.75/14 Nihon Weidmuller Co., Ltd.
(Product code: 046290)
TE-0.75 NICHIFU Co., Ltd.

m Precautions for Correct Use

Always use the specified crimp tool to attach the crimp terminals. If a crimp tool is not used, the
cable will not be crimped properly, which may cause the cable to become detached from the ter-
minal.

The following crimp tools are available.

Model Manufacturer
UDG6 (Product code: 1204436) PHOENIX CONTACT
or ZA3 Series
Crimper PZ1.5 Nihon Weidmuller Co., Ltd.
(Product code: 900599)
NH77 NICHIFU Co., Ltd.

2 Insulate the stripped end of each signal line with vinyl tape or heat-shrink tubing.

3 Connecting Cables

Use the following procedure to connect cables to the connection terminals.

Orient the connector properly, and then insert the signal lines fully into the back of each terminal
hole in the connector, as shown in the following diagram. (The signal lines are secured in this way,
without requiring the use of a tool.) If crimp terminals are not used on the signal lines, use a small
flat-blade screwdriver to press down on the orange tab to insert the signal lines.

¢ Power Supply on One Side (Common Power Supply)
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@ Additional Information

To remove the signal lines from the connector, press down on the orange tab while pulling out
the signal line, as shown in the following diagram.

Small, flat-
blade screwdriver

Bulim v-v

El Precautions for Correct Use

To remove the connector from the Unit, fully unscrew the set screws from both sides of the con-
nector, and then remove the connector. Forcibly pulling the connector while the set screws are
still attached may damage the connector.

SHUN 8depBlu| V.g BUMIM 8-
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I Connection Diagrams

El Precautions for Correct Use

¢ Confirm that terminals are connected correctly. If connections are incorrect, the internal com-
ponents of the B7A Interface Unit and B7A Link Terminal may be damaged.

* Route the signal lines in separate ducts both inside and outside the control panel to isolate
them from power lines.

* Connect cables at a distance that is within the range given in the specifications.

* Always turn OFF the power to the CPU Unit and all other Units before connecting the commu-
nications cables.

* Always lay communications cables within ducts.

® Standard Mode
* Power Supply on One Side (Common Power Supply)

B7A Interface Unit

RIRIRIIRIRICIR
RIRIREIRRIEIRI)

Transmission distance: 100 m max. B7A Link Terminal

2!

oo
o,
0o
oo
oo
B IR
o zwaes BRRRRIRIRIRX]
mo[c | || B7A Link Terminal
DO
%G Transmission cable: VCTF 0.75mm? min.
|] ru
-—l-v =+
121024V DC

e Power Supply on Both Sides (Separate Power Supplies)

B7A Interface Unit

QD 121024 V DC | PRRRRREEEE
Transmission distance: + smebdfasia o
ool 500 m max. T B7A Link Terminal
% G1 !
ooz ©
lmo ISIG2
mo (332 SIG
mo
s RIRRRRIRIRIR]

%633@ 12to24 V+?®0x®®x®®®
%@GA - l B7A Link Terminal
mo/es )
%G Transmission cable: VCTF 0.75mm? min.

M 5

== -t

121024V DC
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® High-speed Mode

Note If shielded cable is not used, the maximum transmission distance is 10 m regardless of whether a common
or separate power supplies are used. (Use VCTF cable of 0.75 mm?2 or higher.)

* Power Supply on One Side (Common Power Supply)

B7A Interface Unit

Transmission distance: ) ®?®‘§®%@?®‘§
o 50 m max. I'|| B7A Link Terminal
B )
mo -
mo|’ ﬁ Shielded cable:
moRs” = VCTF 0.75mm? min.
ik, ~ Ground R
o I
%8@ { ) 1 B7A Link Terminal
IIIOG4
6] '/ Shielded cable: —
fe = VCTF 0.75mm? min.
]g]- & Ground
===

* Power Supply on Both Sides (Separate Power Supplies)

B7A Interface Unit

12to 24V DC FEEEEREE
- ) +[ R
Transmission distance: = B7A Link Terminal
e} 100 m max.
i ]
[ M Shielded cable: ——/
BOE"  oroung VCTF 0.75mm min. I
i EECERERER
%2'53 121024 \iDC e HERERaE
hol T B7A Link Terminal
nojsies
oole4 ] i 1
o /— Shielded cable:
Ino - .
VCTF 0.75mm? min.
]g]- g Ground
==
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I EtherCAT Slave Device Connection Examples

This section describes how to use EtherCAT communication cables to connect the built-in EtherCAT
port to slave devices.

Connect the built-in EtherCAT port to the ECAT IN connector on the slave device. Connect the ECAT
OUT connector to the ECAT IN connector on the next slave device. Do not connect the ECAT OUT con-
nector on the last slave device.

The following figure shows a connection example for the EtherCAT communications cables between the
built-in EtherCAT port and OMNUC G5-series Servo Drives.

Power Su‘pply Unit CPL‘J Unit

e

= - el

Built-in EtherCAT port

il
—

\
00O 0O
00O 0o
nl@ 0o
ml@) ml@)
@) 0o
©) ©)
EI@) =S ml@}
Sl@) Sl
ml@) oo
ml@](& 0o
0| |G 0@
=@ = @]
® &
® ®@|(U=)

m Precautions for Correct Use

¢ Always turn OFF the power supply to the CPU Unit and Servo Drives before you connect or
remove the EtherCAT communications cables.

¢ Use a cable length between nodes (L1, L2, . . . Ln) of 100 m max.

¢ Do not use an Ethernet hub to relay the network. EtherCAT communications may not operate
correctly if you use an Ethernet hub.
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4-5 Control Panel Installation

To ensure system reliability and safety, the system must be designed and configured according to the
installation environment (temperature, humidity, vibration, shock, corrosive gases, overcurrent, noise,
etc.).

4-5-1 Temperature

Panels have been reduced in size due to space-saving and miniaturization in devices and systems, and
the temperature inside the panel may be at least 10 to 15°C higher than outside the panel. Implement
the following measures against overheating at the installation site and in the panel, and allow a suffi-
cient margin for the temperature.

I High Temperatures

Use the following cooling methods as required, taking into account the ambient temperature and the
amount of heating inside the panel.

® Natural Cooling
Natural cooling relies on natural ventilation through slits in the panel, rather than using cooling
devices such as fans or coolers. When using this method, observe the following points.
* Do not install the Controller at the top of the panel, where hot air tends to stagnate.

* To provide ventilation space above and below the Controller, leave sufficient distance from other
devices, wiring ducts, etc.

* Do not mount the Units in the wrong direction (e.g., vertically or upside down). Doing so may
cause abnormal heating in the Controller.

e Do not install heat-generating equipment, such as heaters, transformers, and devices with high
resistance, directly above the panel.

* Do not install the Controller in a location exposed to direct sunlight.

I
-

Controller

‘ L
|

Controller
_
_/

Natural Cooling

® Forced Ventilation (by Fan at Top of Panel)
\1)

Fan

J1

Controller

—_—
as
—_—
—_—

—_
R —

Controller
| =

- | Air filter

Forced Ventilation Method
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® Forced Air Circulation (by Fan in Closed Panel)

HH
H

T~
Fan
Controller

Ny

1

Forced Air Circulation

® Room Cooling (Cooling the Entire Room Where the Control Panel Is Located)

.

Control panel

Cooler

Room Cooling

I Low Temperatures

The Controller may not start normally if the temperature is below 0°C when the power is turned ON.
Maintain an air temperature of at least approximately 5°C inside the panel, by implementing measures
such as installing a low-capacity space heater in the panel. Alternatively, leave the Controller power ON
to keep the Controller warm.
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4 Installation and Wiring

4-5-2 Humidity

Rapid temperature changes can cause condensation to occur, resulting in malfunctioning due to short-
circuiting. When there is a possibility of this occurring, take measures against condensation, such as
leaving the Controller power ON at night or installing a heater in the control panel to keep it warmer.

Control panel

Moisture absorber

Q Controller

i — R N R RN RN

| |Heater

Examples of Measures against Condensation

4-5-3 Vibration and Shock

The Controller is tested for conformity with the sine wave vibration test method (IEC 60068-2-6) and the

shock test method (IEC 60068-2-27) of the Environmental Testing for Electrotechnical Products. It is

designed so that malfunctioning will not occur within the specifications for vibration and shock. If, how-

ever, the Controller is to be used in a location in which it will be directly subjected to regular vibration or

shock, then implement the following countermeasures:

* Either separate the control panel from the source of the vibration or shock, or secure the Controller
and the panel with rubber padding to prevent vibration.

* Make the building or the floor vibration-resistant.

* To prevent shock during operation to devices in the panel, such as electromagnetic contactors,
secure either the source of the shock or the Controller with rubber padding.

uonejjeisuj [sued |opuoy G-y

Aplwny z-G-¢

4-5-4 Atmosphere

Using the Controller in any of the following locations can cause defective contact with connectors and
corrosion of components. Implement countermeasures such as purging the air as required.

* In locations exposed to dust, dirt, salt, metal powder, soot, or organic solvents, use a panel with an
airtight structure. Be careful of temperature increases inside the panel.

* In locations exposed to corrosive gas, purge the air inside the panel to clear the gas and then pres-
surize the inside of the panel to prevent gas from entering from outside.

* In locations where flammable gas is present, either use an explosion-protected construction or do not
use the Controller.
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4-5-5 Electrical Environment

When installing or wiring devices, make sure that there will be no danger to people and that noise will
not interfere with electrical signals.

I Controller Installation Location

Install the Controller as far away as possible from high-voltage (600 V or higher) and power devices to
ensure safe operation and maintenance.

Example of Recommended Equipment Arrangement

mn=]=

— [ ]

O K Controller
I I I

Control panel Control panel High-voltage
power panel

Example of Poor Equipment Arrangement
[ 1]
ol o e

I I I

Control panel Control panel High-voltage
power panel

— [ ]

NG

Controller

Examples of Equipment Arrangement in Panel with High-voltage Devices

I Arrangement of Controller and Units

Observe the following points.

¢ Place a Unit that does not generate much noise next to the CPU Unit, such as an Input Unit or Com-
munications Unit.

* The coils and contacts in electromagnetic contactors and relays in an external circuit are sources of
noise. Do not install them close to the Controller. Locate them at least 100 mm away from the Con-
troller.

DC Unit
DC Unit
AC Unit
AC Unit

Power Supply Unit
CPU
Communications Unit

g U

DC I/O AC I/O
device device

=

| Terminal block |

Example of Arrangement in Panel
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4 Installation and Wiring

I Wire Layout for the Power Supply System

Observe the following points when wiring the power supply system.

* Separate the Controller power supply from the I/O device power supply and install a noise filter near
the Controller power supply feed section.

e Use an isolating transformer to significantly reduce noise between the Controller and the ground.
Install the isolating transformer between the Controller power supply and the noise filter, and do not
ground the secondary coil of the transformer.

F=Y
* Keep the wiring between the transformer and the Controller as short as possible, twist the wires well, :;
and keep the wiring separate from high-voltage and power lines. )
3
0—56 S
=]
e
@ ﬂ Power circuits 5
o
©—756 o %
oo 5
Power supply for general operations circuits S
6 o—

Power supply for Controller input circuits

.

5 o
Power supply for Controller output circuits
5 C Noise | - ‘
il I Power supply for Controller
5 o> fitter J_ | [
[

= — Outlet (for peripheral devices)

||
Power Supply System Diagram

JUSWUOIIAUT [B2U108|T S-G-F

I Wiring External I/O Signal Lines

Observe the following points when wiring external I/O signal lines.

* To absorb reverse electromotive force when an inductive load is connected to an output signal, con-
nect a surge suppressor near the inductive load in an AC circuit, and connect a diode near the induc-
tive load in a DC circuit.

—

!

ld
al

| Inductive

Controller .
Inductive

_T_ Inductive A Diode DC Input r
load Unit L load L load
T Controller Controller
Output Output
i Unit
Connect a diode in a DC circuit. Unit ni
. . Connect a surge suppressor in an AC circuit. Connect a diode in a DC circuit.
Input Signal Noise Countermeasures Output Signal Noise Countermeasures

* Never bundle output signal lines with high-voltage or power lines, and do not route them in close
proximity or parallel to such lines. If output signal lines must be routed in close proximity to such lines,
place them in separate ducts or conduits and be sure to ground the ducts or conduits.

1/O cables

Dower lines I/0 cables | Power lines /O cables Power lines

Suspended ducts Floor ducts Conduit
I/O Cable Arrangement
* If the signal lines and power lines cannot be routed in separate ducts, use shielded cable. Connect
the shield to the ground terminal at the Controller, and leave it unconnected at the input device.
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Installation and Wiring

e Wire the lines so that common impedance does not occur. Such wiring will increase the number of
wires, so use common return circuits. Use thick wires with sufficient allowance for the return circuits,
and bundle them with lines of the same signal level.

* Forlong I/O lines, wire the input and output signal lines separately.
¢ Use twisted-pair wires for pilot lamps (and particularly lamps with filaments).

¢ Use countermeasures, such as CR surge absorbers and diodes, for input device and output load
device noise sources, as required.

I External Wiring

Wiring, and noise countermeasures in particular, are based on experience, and it is necessary to
closely manage wiring based on experience and information in the manuals.

® Wiring Routes

Each of the following combinations includes different signal types, properties, or levels. They will
cause the signal-to-noise ratio to drop due to factors such as electrical induction. As a general rule
when wiring, either use separate cables or separate wiring routes for these items. Future mainte-
nance operations and changes to the system will also be made easier by carefully organizing the
wiring from the start.

* Power lines and signal lines

¢ Input signals and output signals

* Analog signals and digital signals

* High-level signals and low-level signals

e Communications lines and power lines

* DC signals and AC signals

* High-frequency devices (such as Inverters) and signal lines (communications)
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4 Installation and Wiring

® Wiring Methods

Observe the following points when wiring power supply and signal cables.
* When routing signal cables with differing characteristics through the same duct, always keep them
separated.

* As much as possible, avoid routing multiple power supply lines through the same duct. If it cannot
be avoided, then construct a partition between them in the duct and ground the partition.

= 7/ = Partition 7/
=
Signal Signal Signal (3]
cables  cables (B) cables Power 0
(A) ©) supply <]
Signal cables cables =1
Q000 0000 Q000 0000 =
Z % ZZ =3
@ (b) T
Signal cables b =
2
o000 Z Z 2
Signal cables 5
Q000 7]
-
D
5
Power supply cables Power supply cables o
QOO0 Q000 =]
// 4
(O (d)

Partitioning Methods for Signal and Power Supply Cables
» To avoid overheating the conduits when using conduits for wiring, do not place wires for a single
circuit in separate conduits.

i
Power supply o
o
m
[0
o]
Q
3.
o
p— 5
Load m
S
Incorrect <.
=
o
Power supply g
(]
S
=
C
O=—1 Load
Correct
Power supply
)] ©——<_| Load
Correct

Parallel Wiring (Single Phase)
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4-56

* Power cables and signal cables adversely affect each other. Do not wire them in parallel.

* Noise induction may occur if the Controller is installed in a panel that includes high-voltage
devices. Whenever possible, wire and install them separately. (Refer to Controller Installation

Location on page 4-52.)

* Either install the Controller a minimum of 200 mm away from high-voltage lines or power lines, or
place the high-voltage lines or power lines in metal tubing and completely ground the metal tubing

to 100 Q or less.

Power line

High-voltage power panel

Controller

200 mm

Power line

Metal tubing

) =

Controller

l

Ground of 100 Q or less

Example: Separating Controller from Power Lines

® Other Precautions

* Basic I/0 Units have both plus and minus commons, so pay attention to the polarity when wiring.
* Optical fiber cable looks like ordinary communications cable or power cable, but internally it con-
sists of fibers, tension members, other protective materials. It must be handled with care. In partic-
ular, optical fiber cable must be installed according to prescribed methods and standards. Do not
subject optical fiber cable to severe tensile shock, excessive bending, twisting, or excessive con-
striction. For details on wiring optical fiber cables, refer to the following manuals.
e SYSMAC H-PCF Optical Fiber Cables Installation Guide (Cat. No. W156)

e SYSMAC Optical Ring Controller Link Units Operation Manual (Cat. No. W370)
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4 Installation and Wiring

4-5-6 Grounding

Grounding has the following two purposes.

* Protective Grounding
Protective grounding is done to ensure safety. It is intended to prevent electrical shock by grounding
the electrical potential that is generated by factors such as leakage, induction, or failure.

* Functional Grounding
Functional grounding is done to protect device and system functions, including prevention of noise
from external sources, or prevention of noise from devices or equipment that could have harmful
effects on other devices or equipment.

Grounding requirements sometimes depend on the situation, based on experimentation. It is impor-
tant to sufficiently check the particular circumstances before grounding.

I Grounding Methods and Precautions

® Principles of One-point Grounding

For devices to operate properly, the reference potential between the devices must be stabilized. Use
one-point grounding so that noise current does not flow to ground lines between the devices.

® Whenever possible, use an independent ground (with the ground pole

separated by a minimum of 10 m from any other ground pole).

* Groundto 100 Q or less, and if possible use a separate ground from those of other devices. (Refer
to figure (a) in the diagram below.)

 If using an independent ground is not possible, then use a common ground as shown in figure (b).
Connect to the ground pole of the other device.

* Never connect to the same ground as a device that draws a large amount of power, such as a
motor or inverter. Ground the devices separately to avoid mutually adverse influences.

e To prevent electrical shock, do not connect to ground poles (or steel frames) to which multiple
devices are connected.

* Use a ground pole as close to the Controller as possible and keep the ground line as short as pos-

sible.
Controller Controller Controller
Oth Other
@ é t(i)et\r/]i?:re @ é devi?:re @ é device
29 : 9 29
| S R
Ground of
100 Q or less
(a) Independent grounds: (b) Common ground: (c) Common ground:
Best Acceptable Incorrect

Grounding Methods
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4 Installation and Wiring

® Precautions when Grounding

¢ If the same ground is used for both the signal lines and the enclosure, isolate the channel base
(a grounded metal plate inside a control panel) with an insulating material

The NJ-series Controllers
are designed to be
mounted so that they are
isolated (separated) from
the mounting surface to
protect them from the
effects of noise in the
installation environment
(e.g., the control panel).

Independent ground

Insulating material
L }——— Channel base

_Example: Insulating and Grounding an Enclosure
* To prevent influence from leakage current from other electrical devices, electrically isolate the
panel in which the Controller is housed from other devices.

¢ If high-frequency equipment is present, then ground not only the high-frequency equipment but
also the panel itself in which the Controller is housed.
* As shown in the following diagram, when using shielded cable for I/O wiring, connect the shield

near the Controller to the enclosure ground terminal. Follow the instructions in the Communica-
tions Unit manual for preparing shielded communications cable.

Shielded Cable Ground

® Controller Ground Terminals
The Controller has the following two ground terminals.
D Protective ground terminal: Always connected to the Controller chassis to prevent electrical shock.

Functional ground terminal: Connected to a neutral point in the noise filter to provide a ground when
~  power supply noise causes malfunctioning.
When the functional ground terminal is correctly grounded, it is generally effective in suppressing
power supply common noise. Occasionally, however, grounding this terminal will result in picking up
more noise, so be careful when using it.

_fom\Tfmo\_

AC side Controller side

S o

Controller Ground Terminals

® Grounding for AC Power Supply Units

When wiring to an AC Power Supply Unit, if one power supply phase of the equipment is grounded,
always connect the grounded phase to the L2/N terminal.

L1 l
L2/N 3‘)
B
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Troubleshooting

This section describes the confirmation methods and corrections for errors that occur in
the NJ-series Controller and describes hardware-related errors that can occur in the
PLC Function Module.

5-1 OperationafteranError ......... ...ttt iiinnnnnannrnrnns 5-2
5-1-1 Overview of NJ-series Status . ......... ... . i, 5-2
5-1-2 Fatal Errorsinthe CPU Unit . ... ... .. .. . 5-3
5-1-3  Non-fatalerrorin CPU Unit . ..... ... ... .. .. . i 5-4

5-2 Troubleshooting ..........co it iiiiiii ittt et nnnnrnnns 5-11
5-2-1 Checking to See If the CPU UnitIsOperating . . ............ ... ....... 5-11
5-2-2  Troubleshooting Flowchart for Non-fatal Errors .. ..................... 5-12
5-2-3 Error Table . . ... .. 5-12
5-2-4  Error Descriptions . ... .. 5-18
5-2-5  Troubleshooting Errors That Are Notinthe CPU Unit .................. 5-43
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5 Troubleshooting

5-1 Operation after an Error

This section describes the error status of the NJ-series Controller and the operation that occurs after an
error is detected. Refer to 5-2 Troubleshooting for details on corrections for specific errors. Refer to the
NJ-series Troubleshooting Manual (Cat. No. W503) for all of the errors that may occur in an NJ-series
Controller.

5-1-1 Overview of NJ-series Status

You can check the operating status of the CPU Unit with the PWR, RUN, and ERROR indicators on the
front panels of the Power Supply Unit and CPU Unit.

Power Supply Unit CPU Unit
.:r] RUN OQN .%OQN
indicator Run = OMRON
PA3001 wr———— PWR | exror — NJ501-1500
indicator ERROR o=
= indicator
[@@@W 5
@]~

The following table shows the status of front-panel indicators, the status of user program execution, and
the ability to connect communications to the Sysmac Studio or NS-series PTs during startup, during
normal operation, and when errors occur.

Front-panel indicators User pro- Communications
CPU Unit operating status PWR gram execu- v:"it: :,y;gzz'?;:'
(green) RUN (green) | ERROR (red) | “tion status BT
Startup Lit Flashing Not lit Stopped. Not possible.
(1-s intervals)
Normal opera- | RUN mode Lit Lit Not lit Continues. Possible.
tion PROGRAM mode | Lit Not lit Not lit Stopped.
Power Supply Not lit Not lit Not lit Stopped. Not possible.
Error*1
CPU Unit Reset’1 Lit Not lit Not lit Stopped.
Fatal errorin | Incorrect Power Lit Flashing Lit Stopped.
CPU Unit Supply Unit Con- (3-s intervals)
nected"1
CPU Unit Watch- Lit Not lit Lit Stopped.
dog Timer Error1
Major fault"2 Lit Not lit Lit Stopped. Possible. (Commu-
X . - nications can be
* Lit Lit Flash i *3
Partial fault™2 ! : ( ﬁssir:rt]grvals) Continues. > | connected from an
AU NS-series PT if Eth-
in CPU Unit Minor fault™2 Lit Lit Flashing Continues. erNet/IP is operat-
(1-s intervals) ing normally.)
Observation*z Lit Lit Not lit Continues.

*1 Refer to 5-1-2 Fatal Errors in the CPU Unit for information on individual errors.
*2 Refer to 5-1-3 Non-fatal error in CPU Unit for information on individual errors.
*3 The function module where the error occurred stops.
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5 Troubleshooting

5-1-2 Fatal Errors in the CPU Unit

I Types of Fatal Errors

Some errors are fatal and prevent the CPU Unit from operating. This section describes the errors that
cause the operation of the CPU Unit to stop. The Sysmac Studio and NS-series PTs cannot connect
communications if a fatal error occurs.

® Power Supply Error

Power is not supplied, the voltage is outside of the allowed range, or the Power Supply Unit is faulty.

® CPU Unit Reset
The CPU Unit stopped operation because of a hardware error. Other than hardware failures, this
error also occurs at the following times.
* The power supply to an Expansion Rack is OFF.
* The I/O Connecting Cable is incorrectly installed.
e The IN and OUT connectors are reversed.
¢ The connectors are not mated properly.

¢ There is more than one I/O Control Unit on the CPU Rack or there is an I/O Control Unit on an
Expansion Rack.

Joug ue Joye uonesado |-G

® Incorrect Power Supply Unit Connected

There is a CJ-series Power Supply Unit connected to the CPU Rack. The operation of the Controller
is stopped.
® CPU Unit Watchdog Timer Error

This error occurs in the CPU Unit. This error occurs when the watchdog timer times out because of
a hardware failure or when temporary data corruption causes the CPU Unit to hang.

HuN NdO 8y ul slol3 [ejeq ¢-1-9

I Checking for Fatal Errors

You can identify fatal errors based on the status of the PWR indicator on the Power Supply Unit and the
RUN and ERROR indicators on the CPU Unit, as well as by the ability to connect communications to
the Sysmac Studio.

Indicator Communications CPU Unit operating
PWR (green) RUN (green) ERROR (red) with Sysmac Studio status

Not lit Not lit Not lit Not possible.* Power Supply Error

Lit Not lit Not lit CPU Unit Reset

Lit Flashing (3-s intervals) | Lit Incorrect Power Sup-
ply Unit Connected

Lit Not lit Lit CPU Unit Watchdog
Timer Error

* Power Supply Errors and Incorrect Power Supply Unit Connected errors can be differentiated with the indicators. There is
no need to check communications with the Sysmac Studio.
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5-1-3 Non-fatal error in CPU Unit

I Event Levels

Non-fatal errors that occur are managed as Controller events in the NJ-series Controller. Controller
events are classified into levels according to the degree of the effect that the events have on control.
When an event occurs, the Sysmac Studio or PT will display the level. Refer to the NJ-series Trouble-
shooting Manual (Cat. No. W503) for details on Controller events.

Major Fault Level

These errors prevent control operations for the entire Controller. If a major fault level error is detected,
user program execution is stopped immediately and the loads for all slaves (including remote 1/O) are
turned OFF. With EtherCAT slaves and some CJ-series Special Units, you can set the slave settings
or Unit settings to select whether outputs will go OFF or retain their previous status. You cannot reset
major fault level errors from the user program, the Sysmac Studio, or an NS-series PT. To recover
from a major fault level error, remove the cause of the error, and either cycle the power supply to the
Controller or reset the Controller from the Sysmac Studio.

Partial Fault Level

These errors prevent control operations in a certain function module in the Controller. The NJ-series
CPU Unit continues to execute the user program even after a partial fault level error occurs. You can
include error processing in the user program to safely stop any devices in operation. After you
remove the cause of the error, execute one of the following to return to normal status.

¢ Reset the error from the user program, the Sysmac Studio, or an NS-series PT.
e Cycle the power supply.
* Reset the Controller from the Sysmac Studio.

Minor Fault Level
These errors prevent part of the control operations in a certain function module in the Controller. The
troubleshooting for minor fault level errors is the same as the processing for partial fault level errors.

Observations
These errors do not affect the control operations of the Controller. Observations serve as warnings to
the user so that the error does not develop into an error at a higher level.

Information
Events that are classified as information do not indicate errors.

Operation for Each Level

The operation that is performed when an error occurs depends on the error level of the Controller
event.
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5 Troubleshooting

Controller infor-

Event level Controller errors .
mation
. Partial fault . . ;
ltem Major fault level level Minor fault level Observation Information
These errors are | These errors Errors that pre- Errors that do Information level
serious errors prevent all of the | vent a portion of | not affect control. | events are not
that prevent con- | control in a func- | control in one of errors, but infor-
Definition trol operations tion module the function mation provided
for the entire other than PLC | modules. to the user in the
Controller. Function Mod- event log.
ule.
¢ 1/0O Bus Check |* Motion Con- ¢ Positive Limit | » Packet Dis- ¢ Power ON
Error (PLC trol Period Input Detected carded Due to |e Power Inter-
Function Mod- Exceeded (Motion Con- Full Receive rupted
Event examples (Only a ule) (Motion Con- trol Function Buffer (Ether- |, Memory All
few examples are pro- trol Function Module) Net/IP Func- Clear
vided here. Module) * Analog Input tion Module)
Refer to the NJ-series * Communica- Disconnection
Troubleshooting Manual tions Control- Detected (CJ-
(Cat. No. W503) for a ler Error series Unit)
complete list of errors.) (EtherCAT * Low Battery
Master Func- Voltage (PLC
tion Module) Function Mod-
ule)
PWR Lit. Lit. Lit. Lit. Lit.
(green)
I':;':I ingi. | RUN Not Iit. Lit. Lit. Lit. Lit.
cators™1 (green)
ERROR Lit. Flashes at 1-s Flashes at 1-s Not lit. Not lit.
(red) intervals. intervals.
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5 Troubleshooting

Controller infor-

Event level Controller errors -
mation
. Partial fault . . .
ltem Major fault level level Minor fault level | Observation Information
RUN out- OFF ON ON ON ON
put on
Power
Supply
Unit
User pro- Stops. Continues.*2 Continues. Continues. Continues.
gram exe-
Operation | cution
of NJ- status
3‘:}?5 ] Outputs Yes No No No No
turned OFF
Not possible. Depends on the | Depends on the | ---
Error reset nature of the nature of the
error. error.
Recorded. Recorded. Recorded. Recorded. Recorded.
Event logs | (Some errors are
not recorded.)
Refer tothe /O | e Errorsin Depends on the | Depends on the | Depends on the
Operation for a EtherCAT user program. user program. user program.
Major Fault Level Master Func-
Controller Error tion Module:
on page 5-7. Depends on

Outputs from EtherCAT
slaves and Basic Out-

put Units

settings in the
slave.

e Errors in other
function mod-
ules: Depends
on user pro-
gram.

Sysmac Studio display
(while online)

Error messages are automatically displayed. You can
display detailed information in the Troubleshooting Dia-

log Box.

These items are not displayed on

the error display.

*1  If multiple Controller errors have occurred, the indicators show the error with the highest error level.

*2 Operation stops in the function module (Motion Control Function Module, EtherCAT Master Function Module, or Ether-
Net/IP Function Module) in which the error occurred.
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5 Troubleshooting

Operation in the Function Module Where an Error Event Occurred

Event level

Function module

Major fault level

Partial fault level

Minor fault level

Observation

PLC Function Module

Operation stops.

Motion Control Func-
tion Module

EtherCAT Master Func-
tion Module

EtherNet/IP Function
Module

Operation continues.

All axes stop. (The
stop method
depends on the
error.)

¢ The affected axis/axes
group stops. (The stop
method depends on
the settings.)

* The motion control
instructions that are
related to axis opera-
tion are not executed.

* Axis operation contin-
ues.

¢ The motion control
instructions that are
not related to axis
operation are not exe-
cuted.

EtherCAT communi-
cations stop.

EtherCAT communica-
tions stop or continue
depending on the fail-soft
operation settings.

EtherCAT communica-
tions continue.

EtherNet/IP commu-
nications stop. (The
Sysmac Studio and
NS-series PT cannot
connect communica-
tions.)

Part of the EtherNet/IP
communications stop. (It
is possible to connect
communications when
the Sysmac Studio or
NS-series PT communi-
cations connection is not
the cause of the error.)

EtherNet/IP communica-
tions continue.

I/0 Operation for a Major Fault Level Controller Error
* The following table gives the operation for the following errors.
¢ Unsupported Unit Detected

Joug ue Joye uonesado |-G

* |/O Bus Check Error

e End Cover Missing

* Incorrect Unit/Expansion Rack Connection
¢ Duplicate Unit Number

¢ Too Many I/O Points

* |/O Setting Check Error

HUN NdD Ul 10119 |[elej-uoN €-1-G

Unit
EtherCAT slave

CPU Unit operation Unit or slave operation

The slave is placed in the Safe-
Operational state.

Depends on the slave settings.”

CJ-series Basic I/0 Unit Refreshing is stopped. * All outputs are turned OFF.

e All inputs are turned OFF.

Refreshing is stopped. Depends on the Unit operating
specifications (the ERH indicator

lights).
All axes stop immediately.

CJ-series Special Unit

Servo Drive Updating the command values is

stopped.

* Settings and setting methods depend on the slave. Refer to the manual for the slave. For a Servo Drive, opera-
tion depends on the setting of object 605E hex (Fault Reaction Option Code).

* The following table gives the operation for all other errors.
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Unit

CPU Unit operation Unit or slave operation

EtherCAT slave

The slave is placed in the Safe-
Operational state.

Depends on the slave settings.”

CJ-series Basic I/O Unit

¢ All outputs are turned OFF.
¢ Input refreshing continues.

¢ All outputs are turned OFF.
¢ External inputs are refreshed.

CJ-series Special Unit

Refreshing continues. Depends on the Unit operating

specifications.

Servo Drive

Updating the command values is
stopped.

All axes stop immediately.

* Settings and setting methods depend on the slave. Refer to the manual for the slave. For a Servo Drive, opera-
tion depends on the setting of object 605E hex (Fault Reaction Option Code).

I Checking for Non-fatal Errors

Use the following methods to check for non-fatal errors.

Checking method

What you can check

Checking the indicators

You can use the indicators to confirm the Controller error level, the error status
of the EtherCAT Master Function Module, and the error status of the Ether-
Net/IP Function Module.

Checking with the trouble-
shooting function of Sysmac
Studio

You can check for current Controller errors, a log of past Controller errors, error
sources, error causes, and corrections.

Checking with the Trouble-
shooter of an NS-series PT

You can check for current Controller errors, a log of past Controller errors, error
sources, error causes, and corrections.

Checking with instructions that
read function module error sta-
tus

You can check the highest-level status and highest-level event code in the cur-
rent Controller errors.

Checking with system-defined
variables

You can check the current Controller error status for each function module.

This section describes the above checking methods.

I Checking the Indicators

® Checking the Level of a Controller Error

You can use the PWR indicator on the Power Supply Unit and the RUN and ERROR indicators on
the CPU Unit to determine the event level for an error. The following table shows the relationship
between the Controller’s indicators and the event level.

Indicator
Event level
PWR (green) RUN (green) ERROR (red)
Lit Not lit Lit Major fault level
Lit Lit Flashing (1-s intervals) | Partial fault level
Minor fault level
Lit Lit Not lit Observation
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5 Troubleshooting

® Checking Errors in the EtherCAT Master Function Module and EtherNet/IP
Function Module
For the EtherCAT Master Function Module and EtherNet/IP Function Module, use the EtherCAT and

EtherNet/IP NET ERR indicators to determine whether a minor fault level error or higher-level error
has occurred. The indicator lets you check the status given in the following table.

Indicator Indicated status
EtherCAT NET ERR EtherCAT Master Function Module Status

 Lit: An error for which normal status cannot be recovered through user
actions (i.e., errors for which you must replace the CPU Unit or contact your
OMRON representative) has occurred.

* Flashing: An error for which normal status can be recovered through user
actions has occurred.

* Not lit: There is no minor fault level or higher-level error.

EtherNet/IP NET ERR EtherNet/IP Function Module Status

e Lit: An error for which normal status cannot be recovered through user
actions (i.e., errors for which you must replace the CPU Unit or contact your
OMRON representative) has occurred.

* Flashing: An error for which normal status can be recovered through user
actions has occurred.

* Not lit: There is no minor fault level or higher-level error.

Joug ue Joye uonesado |-G

I Checking with the Troubleshooting Function of Sysmac Studio

When an error occurs, you can connect the Sysmac Studio online to the Controller to check current
Controller errors and the log of past Controller errors.

® Current Errors

Open the Sysmac Studio’s Controller Error Tab Page to check the current error’s level, source,
source details, event name, event code, cause, and correction. Errors are not displayed for observa-
tions.

HUN NdD Ul 10119 |[elej-uoN €-1-G

® Log of Past Errors

Open the Sysmac Studio’s Controller Log Tab Page to check the time of occurrence, level, source,
source details, event name, event code, details, attached information 1 to 4, and corrections for past
errors.

Refer to the NJ-Series Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on
troubleshooting with the Sysmac Studio.

I Checking with the Troubleshooter of an NS-series PT

If you can connect communications between an NS-series PT and the Controller when an error occurs,
you can check for current Controller errors and the log of past Controller errors.

® Current Errors

Open the Controller Error Tab Page on the NS-series PT’s Troubleshooter to check the current
error's event name, event code, level, source, source details, details, and attached information 1 to
4. Observations are not displayed as errors.
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® Log of Past Errors

Open the Controller Event Log Tab Page on the NS-series PT’s Troubleshooter to check the time of
occurrence, level, source, event name, event code, details, and attached information 1 to 4 for past

errors.

Refer to the NS-series Programmable Terminals Programming Manual (Cat. No. V073) for details on
the NS-series PT’s Troubleshooter.

I Checking with Instructions That Read Function Module Error Status

Instructions are provided that allow you to read the error status of each function module from the user
program. These instructions get the status and the event code of the error with the highest level.

Applicable function module Instruction name Instruction
PLC Function Module Get PLC Controller Error Status GetPLCError
Get I/0 Bus Error Status GetCJBError
Motion Control Function Module Get Motion Control Error Status GetMCError
EtherCAT Function Module Get EtherCAT Error Status GetECError

EtherNet/IP Function Module

Get EtherNet/IP Error Status

GetEIPError

For details on the instructions that get error status, refer to the NJ-series Instructions Reference Manual

(Cat. No. W502).

I Checking with System-defined Variables

You can check the error status variables in the system-defined variables to determine the status of
errors in a Controller. You can read the error status variables from an external device by using commu-
nications. Refer to NJ-series CPU Unit Software User’s Manual (Cat. No. W501) for the system-defined

variables.
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5 Troubleshooting

5-2 Troubleshooting

This section provides basic error identification and troubleshooting flowcharts. Use them when an error
occurs in the NJ-series Controller. This section also describes the hardware errors that are related to
the PLC Function Module and corrections for those errors.

5-2-1 Checking to See If the CPU Unit Is Operating

When an error occurs in the NJ-series Controller, use the following flowchart to determine whether the
error is a fatal error or a non-fatal error.

Whenever possible, set the Sysmac Studio’s communications connection in the flowchart to a direct
USB connection. If you use Ethernet, there are many reasons that prevent a communications connec-
tion for the Sysmac Studio, so time is required to determine if a fatal or non-fatal error has occurred. If a
communications connection from the Sysmac Studio is not possible, perform the troubleshooting proce-
dure that is provided in the NJ-series Troubleshooting Manual (Cat. No. W503) before you assume that
the error is a fatal error.

Bunooysa|qnolL z-g

A fatal error occurred in the CPU Unit.
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ing Manual (Cat. No. W503) for the
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A non-fatal error occurred. Refer to 5-2-2 Trou-
A bleshooting Flowchart for Non-fatal Errors.
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5 Troubleshooting

5-2-2 Troubleshooting Flowchart for Non-fatal Errors

For a non-fatal error, use the Sysmac Studio or an NS-series PT to troubleshoot the error with the fol-
lowing flowchart. You can use the indicators to check the following:

e Level

¢ Whether the error is in the EtherNet/IP Function Module or the EtherCAT Master Function Module

¢ |f the source of the error is the EtherNet/IP Function Module or the EtherCAT Master Function Mod-
ule, whether you can restore normal status yourself

Non-fatal error in CPU Unit
To immediately check the
specific error

To check error status with the indicators

Lit. Flashing.
ERROR indicator (red)? ¢

Not lit. Partial fault level

or minor fault level

A\ 4

Check all of the following branches that correspond to the
status of the EtherNet/IP NET ERR and EtherCAT NET
ERR indicators.

EtherNet/IP NET ERR indicator is lit or flashing. Both indicators are not lit.

EtherCAT NET ERR indicator is
lit or flashing.

Y

indicator (red)?

EtherNet/IP NET ERR

Flashing.

EtherCAT NET ERR
indicator (red)?

Flashing.

A 4 A
i £ inth Error in the Error in the Error in the £ in PLC
Major fault Observa- rror in the i EtherCAT Master EtherCAT Master rror in
EtherNet/IP Functi EtherNet/IP Function - - Function Modul
level ; therNe! unction ; Function Module for Function Module unction Module or
evel tion Module for which Module for which r ( MC Funcii
odule for which you you can restore which you cannot for which you can unction
cannot restore normal normal status by restore normal restore normal Module
status by yourself. tatus by yourself status by yourself
yourself. S Yy . Yy .

[
>

y

Refer to the NJ-series Troubleshooting Manual (Cat. No. W503) for the procedures to check
for errors and corrections with the Sysmac Studio or an NS-series PT.

5-2-3 Error Table

The errors (i.e., events) that can occur in the PLC Function Module are given on the following pages.
Event levels are given as following in the tables:

Maj: Major fault level
Par: Partial fault level
Min: Minor fault level
Obs: Observation
Info: Information
Refer to the NJ-series Troubleshooting Manual (Cat. No. W503) for all NJ-series event codes.
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I Errors for Self Diagnosis

5 Troubleshooting

Level
Event code | Event name Meaning Assumed cause - - Reference
Maj | Prt | Min | Obs | Info
00090000 hex | DIP Switch An error was e There is an error in the DIP S page 5-19
Setting Error | detected in the DIP switch setting.
switch setting.
000D0000 hex | Internal NJ- A fatal error was « Conductive material has gotten | v page 5-19
series Bus detected on the inside.
Check Error | internal bus. « Noise
¢ The CPU Unit has failed.
000E0000 hex | Non-volatile | The specified num- | ¢ Non-volatile memory life S page 5-20
Memory Life | ber of deletions for expired.
Exceeded non-volatile mem-
ory was exceeded.
Or, the number of
bad blocks in mem-
ory exceeded the
specified value.
10010000 hex | Non-volatile An error was * The Controller power supply J page 5-20
Memory detected in the non- was turned OFF while the
Restored or | volatile memory BUSY indicator was lit.
Formatted check and file sys- | « The power supply to the Con-
tem recovery or for- troller was interrupted momen-
matting was tarily while the BUSY indicator
executed. Previous was lit.
files may have been
deleted.
10020000 hex | Non-volatile A file that must be * The Controller power supply S page 5-21
Memory Data | in non-volatile was turned OFF while the
Corrupted memory is missing BUSY indicator was lit.
or corrupted. « The power supply to the Con-
troller was interrupted momen-
tarily while the BUSY indicator
was lit.
* The CPU Unit has failed.
10080000 hex | MainMemory | An error was * Conductive material has gotten | v page 5-22
Check Error | detected in the inside.
memory check of « Noise
the main MemOry N |« There is a software error.
the CPU Unit. ) )
* The CPU Unit has failed.
00070000 hex | Real-Time The oscillation of * The battery voltage is low. J page 5-22
Clock the real-time clock e The battery connector has
Stopped stopped. The real- come loose.
tlmg CIOCk,'S setto |, The Battery is missing.
an illegal time.
00080000 hex | Real-Time The real-time clock | * The CPU Unit clock has failed. S page 5-23
Clock Failed | in the CPU Unit
failed.
000B0000 hex | Low Battery | The voltage of the | » The battery voltage is low. \ page 5-23
Voltage Battery has * The battery connector has
dropped. come loose.
* The Battery is missing.
10090000 hex | Battery- An error was * The battery voltage is low. J page 5-24
backup Mem- | detected in the * The battery connector has
ory Check memory check of come loose.
Error the battery-backup Th e
* The Battery is missing.
memory in the CPU y g
Unit.
NJ-series CPU Unit Hardware User’s Manual (W500) 5-13
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5 Troubleshooting

Event code Event name Meaning Assumed cause Level Reference
Maj | Prt | Min | Obs | Info
000C0000 hex | CPU Unit The temperature * The ambient operating temper- S page 5-24
Overheat inside the CPU Unit ature is too high.
exceeded the spec-
ified value.
000F0000 hex | SD Memory | The current SD ¢ An SD Memory Card that is not S page 5-25
Card Invalid Memory Card is not supported was inserted into the
Type supported. CPU Unit.
00100000 hex | SD Memory | The specified num- | ¢ The service life of the SD Mem- S page 5-25
Card Life ber of deletions for ory Card was exceeded.
Exceeded the SD Memory
Card was
exceeded. Or, the
number of bad
blocks exceeded
the specified value.
10030000 hex | SD Memory | The file format of * The file format of the SD Mem- S page 5-26
Card Invalid | the SD Memory ory Card inserted in the CPU
Format Card is not FAT16 Unit is not FAT16 or FAT32.
or FAT32.
10040000 hex | SD Memory | An error was * The Controller power supply \ page 5-26
Card detected during the was turned OFF while the SD
Restored or | file system check BUSY indicator was lit.
Formatted and the file system | « The power supply to the Con-
was restored. Files | troller was interrupted momen-
may have been tarily while the SD BUSY
deleted. indicator was lit.
* The SD Memory Card was
removed while the SD PWR
indicator was lit.
* The SD Memory Card is dam-
aged.
10060000 hex | SD Memory | A file that mustbe | ¢ The Controller power supply \/ page 5-27
Card Data in the SD Memory was turned OFF while the SD
Corrupted Card is missing or BUSY indicator was lit.
corrupted. * The power supply to the Con-
troller was interrupted momen-
tarily while the SD BUSY
indicator was lit.
e The SD Memory Card was
removed while the SD PWR
indicator was lit.
* The SD Memory Card is dam-
aged.
10070000 hex | SD Memory | The power supply * The Controller power supply S page 5-27
Card Access | to the Controller was turned OFF while the SD
Power OFF was interrupted BUSY indicator was lit.
Error during access to e The power Supp|y to the Con-
the SD Memory troller was interrupted momen-
Card. tarily while the SD BUSY
indicator was lit.

5-14
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I Errors Related to Unit Configuration

5 Troubleshooting

Event code Event name Meaning Assumed cause Level Reference
Maj | Prt | Min | Obs | Info
04010000 hex | I/O Bus An error occurredin | ¢ The I/O Connecting Cable is \ page 5-28
Check Error | a bus line transmis- disconnected or wires inside it
sion between the are broken.
CPU Unitandthe | « Conductive material has gotten
Units in the rack inside.
slots. Qr, dgtecﬂon * The connector contact is faulty
of "fl" Special /O due to foreign material in the
Un!ts and CPU Bus connector.
Units was not com- .
pleted when the * Noise
power supply to the | ¢ A Unit has failed.
Controller was
turned ON.
24010000 hex | Unsupported | An unsupported « An unsupported CJ-series Unit | v page 5-29
Unit Detected | CJ-series Unit or or Power Supply Unit was
Power Supply Unit detected.
is mounted.
24020000 hex | Too Many I/O | The total number of | » The total number of I/O points | v page 5-29
Points 1/O points in the in the connected CJ-series
connected CJ- Basic 1/0O Units exceeds 2,560.
series Units
exceeds the maxi-
mum specified
value of the CPU
Unit.
24030000 hex | End Cover The End Cover is ¢ The End Cover is not con- \ page 5-30
Missing not connected to nected to right end of the CPU
right end of the Rack or an Expansion Rack.
CPU Rack or an * The End Cover is not con-
Expansion Rack. nected properly.
24040000 hex | Incorrect The number of * More than 10 Units are con- \ page 5-30
Unit/Expan- Units or Expansion nected to one Rack.
sion Rack Racks exceeds the | « More than three Expansion
Connection maximum value Racks are connected.
specmed_ for the * More than two Interrupt Input
CPU Unit. Or, an . Units are mounted.
Interrupt Input Unit .
was mounted to a ¢ An Interrupt Input Unit was
unsupported slot or mounted to a un_supported slot
to an Expansion or to an Expansion Rack.
Rack.
24050000 hex | Duplicate The same unit num- | * The same unit number is set for | V page 5-31
Unit Number | ber is set for more more than one Special I/0O Unit
than one Special or more than one CPU Bus
1/0O Unit or more Unit.
than one CPU Bus | « The same unit number is
Unit. assigned to a Special I/O Unit
that uses more than one unit
number and another Special
1/0 Unit.
NJ-series CPU Unit Hardware User’s Manual (W500) 5-15
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5 Troubleshooting

Event code Event name Meaning Assumed cause Level Reference
Maj | Prt | Min | Obs | Info
34010000 hex | I/O Setting There is anincon- | ¢ A Unit model in the Unit Config- | page 5-32
Check Error | sistency between a uration in the CPU Unit is differ-
Unit model in the ent from the Unit model that is
Unit Configuration mounted in the Controller.
in the CPU Unit and
the Unit model that
is mounted in the
Controller.
64010000 hex | Impossible to | Anerroroccurredin | * An error occurred in the Special v page 5-33
Access Spe- | data exchange Unit.
cial Unit between the CPU | « The Unit connection is faulty.
Un!t and a Special |, Noise
Unit. . .
* A Unit has failed.
80010000 hex | lllegal Packet | An illegal packet * Noise S page 5-33
Discarded was received during
message communi-
cations. The illegal
packet was dis-
carded.
I Errors Related to Controller Operation
Level
Event code Event name Meaning Assumed cause Reference
Maj | Prt | Min | Obs | Info
10200000 hex | User Pro- The user program * The user program or Controller | v page 5-34
gram/Con- or Controller Con- Configurations and Setup are
troller figurations and not correct because the power
Configura- Setup were not supply to the Controller was
tions and transferred cor- interrupted or communications
Setup Trans- | rectly. with the Sysmac Studio were
fer Error disconnected during a down-
load of the user program or the
Controller Configurations and
Setup.
¢ The user program or Controller
Configurations and Setup are
not correct because the power
supply to the Controller was
interrupted during online edit-
ing.
* The user program or Controller
Configurations and Setup are
not correct because the power
supply to the Controller was
interrupted during a Clear All
Memory operation.
* Non-volatile memory failed.
10210000 hex | lllegal User The user program * The user program execution v page 5-35
Program execution IDs set in IDs set in the user program and
Execution ID | the user program in the CPU Unit do not match.
andinthe CPUUnit | « A yser program execution ID is
do not match. set in the CPU Unit but not in
the user program.
10240000 hex | lllegal User The user program * There are more than 8 nesting | V page 5-35
Program is not correct. levels for functions or function
blocks.

5-16
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Level
Event code Event name Meaning Assumed cause Reference
Maj | Prt | Min | Obs | Info
10250000 hex | lllegal User The user program * Power was interrupted while S page 5-36
Pro- or Controller Con- writing the user program or
gram/Con- figurations and Controller Configurations and
troller Setup is corrupted. Setup to non-volatile memory.
Configura- * Non-volatile memory is deterio-
tions and rating or has failed.
Setup
10230000 hex | Event Log Restoring the event | » A low battery voltage prevented v page 5-37
Restoration log failed. retention of memory during a
Error power interruption.
40160000 hex | Safe Mode The Controller ¢ The power supply was turned S
started in Safe ON to the Controller when Safe
Mode. Mode was set on the DIP switch
on the CPU Unit.
10260000 hex | Trace Setting | The power supply ¢ The power supply was inter- v page 5-37
Transfer Fail- | was interrupted rupted while transferring the
ure while transferring trace settings.
the trace settings.
90010000 hex | Clock The clock time was | * The clock time was changed. y page 5-37
Changed changed.
90020000 hex | Time Zone The time zone was | * The time zone was changed. v page 5-38
Changed changed.
90080000 hex | Variable Changing avariable | ¢ Changing a variable to TRUE v page 5-38
Changed to to TRUE with forced with forced refreshing was
TRUE with refreshing was specified by the user.
Forced specified.
Refreshing
90090000 hex | Variable Changing avariable | ¢ Changing a variable to FALSE v page 5-38
Changed to to FALSE with with forced refreshing was
FALSE with forced refreshing specified by the user.
Forced was specified.
Refreshing
900A0000 hex | All Forced Clearing all forced | ¢ Clearing all forced refreshing y page 5-39
Refreshing refreshing values values was specified by the
Cleared was specified. user.
900B0000 hex | Memory All All memory was ¢ A user with Administrator rights v page 5-39
Cleared cleared. cleared all of the memory.
900C0000 hex | Event Log The eventlog was | * The event log was cleared by v page 5-39
Cleared cleared. the user.
90110000 hex | Power The power supply ¢ The power supply was turned v page 5-40
Turned ON was turned ON. ON.
90120000 hex | Power Inter- | The power supply ¢ The power supply was inter- v page 5-40
rupted was interrupted. rupted.
90130000 hex | Operation Operation was ¢ A command to start operation v page 5-40
Started started. was received.
90140000 hex | Operation Operation was ¢ A command to stop operation v page 5-41
Stopped stopped. was received.
90150000 hex | Reset Exe- A reset was exe- * A reset command was v page 5-41
cuted cuted. received.
90160000 hex | User Pro- The user program * A user with Administrator rights v page 5-41
gram Execu- | execution ID was changed the user program exe-
tion ID Write | set or changed in cution ID that is set in the CPU
the CPU Unit. Unit.
90180000 hex | All Controller | All current errors * All current errors were changed \ page 5-42
Errors were cleared. by the user.
Cleared
90190000 hex | Forced Clearing a forced ¢ Clearing a forced refreshing v page 5-42
Refreshing refreshing value value was specified by the user.
Cleared was specified.
NJ-series CPU Unit Hardware User’s Manual (W500) 517
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5 Troubleshooting

5-2-4  Error Descriptions

This section describes the information that is given for individual errors.

I Controller Error Descriptions

The items that are used to describe individual errors (events) are described in the following copy of an

error table.

Event name Gives the name of the error. | Event code Gives the code of the error.

Meaning Gives a short description of the error.

Source Gives the source of the error. Source details Gives details on Detection Tells when the
the source of the | timing error is detected.
error.

Error attributes Level Tells the level of | Recovery Gives the recov- | Log category Tells which log
influence on con- ery method."2 the error is saved
trol."1 in."3

Effects User program Tells what will hap- | Operation Provides special information on the operation that results
pen to execution of from the error.
the user pro-
gram.*4

Indicators Gives the status of the built-in EtherNet/IP port and built-in EtherCAT port indicators. Indicator status is given only for

errors in the EtherCAT Master Function Module and the EtherNet/IP Function Module.

System-defined
variables

Variable | Data type | Name

Lists the variable names, data types, and meanings for system-defined variables that provide direct error naotification,
that are directly affected by the error, or that contain settings that cause the error.

Cause and cor-
rection

Assumed cause | Correction | Prevention

Lists the possible causes, corrections, and preventive measures for the error.

Attached This is the attached information that is displayed by the Sysmac Studio or an NS-series PT.
information

Precautions/ Provides precautions, restrictions, and supplemental information.

Remarks

*1  One of the following:
Major fault: Major fault level
Partial fault: Partial fault level
Minor fault: Minor fault level

Observation
Information

*2 One of the following:
Automatic recovery: Normal status is restored automatically when the cause of the error is removed.
Error reset: Normal status is restored when the error is reset after the cause of the error is removed.
Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF and then back
ON after the cause of the error is removed.
Controller reset: Normal status is restored when the Controller is reset after the cause of the error is removed.
Depends on cause: The recovery method depends on the cause of the error.

*3 One of the following:
System: System event log
Access: Access event log

*4  One of the following:
Continues: Execution of the user program will continue.
Stops: Execution of the user program stops.
Starts: Execution of the user program starts.

5-18
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Event name DIP Switch Setting Error Event code 00090000 hex
Meaning An error was detected in the DIP switch setting.
Source PLC Function Module Source details None Detection At power ON or
timing Controller reset
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
BT There is an error in the DIP switch Turn OFF all pins on the DIP switch. Make sure that the DIP switch set-
setting. tings are correct.
Attached Attached information 1: DIP switch readout value (00000000 hex to 0000000F hex)
information
Precautions/ None
Remarks
Event name Internal NJ-series Bus Check Error Event code 000D0000 hex
Meaning A fatal error was detected on the internal bus.
Source PLC Function Module Source details None Detection Continuously
timing
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped. A connection to the Sysmac Stu-
dio may not be possible.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
BT Conductive material has gotten If there is conductive material nearby, | Do not do any metal working in the
inside. blow out the CPU Unit with air. vicinity of the control panel. Also,
make sure that the operating environ-
ment is free of dirt and dust. Close the
control panel.
Noise If the error occurs even after making Implement noise countermeasures.
« There is data corruption in bus sig- | the above correction, check the FG,
nals. and power supply lines, and other
¢ There is malfunctioning in bus inter- noise entry paths, and |mplemept
" noise countermeasures as required.
face circuits.
The CPU Unit has failed. If this error persists even after you None
« The internal bus is disconnected. | Make the above two corrections,
replace the CPU Unit.
Attached Attached information 1: Controller information
information
Precautions/ When this error occurs, the CPU Unit stops and the error is recorded in the event log. If cycling the power to the Con-
Remarks troller clears the error, you will be able to see whether this error occurred by checking the event log. However, a restart

is sometimes not possible depending on the error location.

NJ-series CPU Unit Hardware User’s Manual (W500)
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5 Troubleshooting

Event name Non-volatile Memory Life Exceeded Event code 000E0000 hex
Meaning The specified number of deletions for non-volatile memory was exceeded. Or, the number of bad blocks in memory
exceeded the specified value.
Source PLC Function Module Source details None Detection Continuously
timing
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
ER IO Non-volatile memory life expired. Replace the CPU Unit. -
Attached None
information
Precautions/ None
Remarks
Event name Non-volatile Memory Restored or Formatted Event code 10010000 hex
Meaning An error was detected in the non-volatile memory check and file system recovery or formatting was executed. Previous
files may have been deleted.
Source PLC Function Module Source details None Detection At power ON or
timing Controller reset
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply or reset
the Controller.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
B EElE The Controller power supply was Compare the project with the project | Do not turn OFF the power supply
turned OFF while the BUSY indicator | on the Sysmac Studio. If they match, | while the BUSY indicator is lit.
was lit. cycle the power supply to the Control-
The power supply to the Controller Ie|>r or rehset the Cl?nr:roller to_setla i thgt Take appropriate measures to ensure
was interrupted momentarily while the C}?arlf Ihe ?Lror(.j t € erroris cleared, | yat the specified power with the rated
BUSY indicator was lit. ¢ ef atthe device operates Cor- | 506 and frequency is supplied in
rectly. ) ) places where the power supply is
If the comparison shows a mismatch,
. ) . unstable.
if the error is not cleared, or if the
device does not operate correctly,
clear all of memory and then down-
load the project from the Sysmac Stu-
dio again. If cycling the power supply
to the Controller or resetting the Con-
troller does not clear the error, the
memory is corrupted. Replace the
CPU Unit.
Unexpected operation may occur and
can be very dangerous if the power to
the Controller is cycled or the Control-
ler is reset before you download the
project again.
Attached Attached information 1: Recovered content (00000000 hex: File system recovery successful, 00000001 hex: Format-
information ted)
Precautions/ Make sure that the projects match and that the device operates correctly, or transfer the project again. If you cycle the
Remarks power to the Controller or reset the Controller before you do this, unexpected operation may occur and can be very

dangerous.
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Non-volatile Memory Data Corrupted

A file that must be in non-volatile memory is missing or corrupted.

PLC Function Module

Major fault

The Controller power supply was
turned OFF while the BUSY indicator
was lit.

The power supply to the Controller
was interrupted momentarily while the
BUSY indicator was lit.

Cycle the power
supply or reset
the Controller.

Clear all of memory and then down-
load the project from the Sysmac Stu-
dio.

5 Troubleshooting

All outputs are stopped.

At power ON or
Controller reset

Do not turn OFF the power supply
while the BUSY indicator is lit.

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.

The CPU Unit has failed.

If this error remains even after making
the above corrections, replace the
CPU Unit.

None

None

None

NJ-series CPU Unit Hardware User’s Manual (W500)
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5 Troubleshooting

Event name Main Memory Check Error Event code 10080000 hex
Meaning An error was detected in the memory check of the main memory in the CPU Unit.
Source PLC Function Module Source details None Detection Continuously
timing
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
EEElE Conductive material has gotten If there is conductive material nearby, | Do not do any metal working in the
inside. blow out the CPU Unit with air. vicinity of the control panel. Use the
control panel only when it is closed.
Noise If the error did not result from the Implement noise countermeasures.
« Data corruption in memory above causes, cycls_a the power to the
. - Controller and see if that clears the
* Microcomputer malfunctioning error
* Memory write circuit malfunctioning | |t the error occurs frequently, check
the FG and power supply lines to see
if noise is entering on them. Imple-
ment noise countermeasures as
required.
There is a software error. If the error did not result from the None
« Data corruption was caused by cos- above causes, and cycllng the power
mic rays or radiation. to the Controller or resetting the Con-
- - troller does not clear the error, - -
The CPU Unit has failed. replace the CPU Unit. Perform regular inspections.
* Memory element failure
* Memory peripheral circuit failure
Attached Attached information 1: Controller information
information
Precautions/ None
Remarks
Event name Real-Time Clock Stopped Event code 00070000 hex
Meaning The oscillation of the real-time clock stopped. The real-time clock is set to an illegal time.
Source PLC Function Module Source details None Detection At power ON or
timing Controller reset
Error attributes Level Minor fault Recovery Cycle the power | Log category System
supply.
Effects User program Continues. Operation The System Time is not defined. The clock information
recorded by CJ-series Units is also not defined.
System-defined Variable Data type Name
variables _CurrentTime DATE_AND_TIME System Time
Cause and Assumed cause Correction Prevention
IO The battery voltage is low. Replace the Battery. Then adjust the | Regularly replace the Battery.
real-time clock time.
The battery connector has come Reconnect the connector and make Check for vibration and shock.
loose. sure it is mated correctly. Then adjust
the real-time clock time.
The Battery is missing. Install a Battery. Then adjust the real- | Install a Battery.
time clock time.
Attached None
information
Precautions/ This error is checked only when the power is turned ON.
Remarks
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Real-Time Clock Failed 00080000 hex

The real-time clock in the CPU Unit failed.
PLC Function Module

Minor fault

The CPU Unit clock has failed.

None

At power ON or
Controller reset

Cycle the power

supply.

The System Time is not defined. The clock information
recorded by CJ-series Units is also not defined.

DATE_AND_TIME

Replace the CPU Unit.

System Time

None

Low Battery Voltage 000B0000 hex

The voltage of the Battery has dropped.
PLC Function Module

Minor fault

Continues.

The battery voltage is low.

m sonimonsy
Error reset

No affected

Replace the Battery. Regularly replace the Battery.

The battery connector has come Reconnect the connector and make Check for vibration and shock.
loose. sure it is mated correctly.

The Battery is missing. Install a Battery. Install a Battery.

None

You may loose the user data the next time that the power supply is interrupted.

NJ-series CPU Unit Hardware User’s Manual (W500) 5-23

Bunooyssjgnoil g-§

suonduosaq 013 $-2-§




5 Troubleshooting

Battery-backup Memory Check Error _ 10090000 hex

An error was detected in the memory check of the battery-backup memory in the CPU Unit.

PLC Function Module or Motion Con- PLC Function
trol Function Module Module: None

At power ON or
Controller reset

Motion Control
Function Mod-
ule: MC Common

Error reset

Minor fault

Continues.

System

The variables with a Retain attribute and memory for CJ-
series Units in the DM, EM, and Holding Areas were cor-
rupted. Normal user program execution or normal Unit

operation may not be possible.

_RetainFail

The battery voltage is low.

Power OFF Retention Failure Flag

Replace the Battery. Regularly replace the Battery.

The battery connector has come Reconnect the connector and make Check for vibration and shock.
loose. sure it is mated correctly.

The Battery is missing. Install a Battery. Install a Battery.

None

After you implement the above countermeasures, set the correct data for the variables with a Retain attribute and
memory for CJ-series Units in the DM, EM, and Holding Areas.

CPU Unit Overheat _ 000C0000 hex

The temperature inside the CPU Unit exceeded the specified value.
PLC Function Module

Continuously

The ambient operating temperature is | Make sure that the ambient operating | Make sure that the ambient tempera-
too high. temperature stays between 0 and ture stays between 0 and 55°C.
55°C.

e If the dustproof label is still on top of
the Unit, remove it before you use
the Unit.

Provide enough space for good air
flow.

Do not install the Controller above
equipment that generates a large
amount of heat, such as heaters,
transformers, or high-capacity resis-
tors.

If the ambient temperature exceeds
55°C, install a cooling fan or air con-
ditioner.

None

None
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SD Memory Card Invalid Type 000F0000 hex

The current SD Memory Card is not supported.
PLC Function Module

At power ON, at
Controller reset,
or when SD
Memory Card is
inserted

System

Continues.

_Card1Ready BOOL

An SD Memory Card that is not sup-
ported was inserted into the CPU
Unit.

None

SD PWR indicator is not lit. Power supply to SD Memory
Card is stopped.

SD Memory Card Ready Flag

Replace the SD Memory Card with an
SD/SDHC card with a capacity of 32
GB or less.

Use an SD/SDHC card with a capac-
ity of 32 GB or less for the SD Mem-
ory Card.

None

SD Memory Card Life Exceeded _ 00100000 hex

The specified number of deletions for the SD Memory Card was exceeded. Or, the number of bad blocks exceeded the
specified value.

PLC Function Module

At power ON, at
Controller reset,
or periodically

Continues.

_Card1Deteriorated

The service life of the SD Memory
Card was exceeded.

SD Memory Card Life Warning Flag

Back up necessary files in the SD
Memory Card. Or replace the SD
Memory Card.

Regularly replace the SD Memory
Card.

None

The data on the SD Memory Card may be corrupted.
Normal user program operation may not be possible.
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Event name SD Memory Card Invalid Format Event code 10030000 hex
Meaning The file format of the SD Memory Card is not FAT16 or FAT32.
Source PLC Function Module Source details None Detection At power ON, at
timing Controller reset,
or when SD
Memory Card is
inserted
Error attributes Level Observation Recovery Log category System
Effects User program Continues. Operation SD PWR indicator is not lit. You can format the SD Mem-
ory Card from the Sysmac Studio.
System-defined Variable Data type Name
variables _Card1Ready BOOL SD Memory Card Ready Flag
Cause and Assumed cause Correction Prevention
O The file format of the SD Memory Make sure that the correct SD Mem- | Use an OMRON SD Memory Card.
Card inserted in the CPU Unitis not | ory Card is inserted in the CPU Unit. | Do not format the SD Memory Card
FAT16 or FAT32. If an incorrect SD Memory Card is on a computer.
inserted, replace it with the correct
one. If the correct SD Memory Card is
inserted, format it correctly before you
use it.
Attached None
information
Precautions/ None
Remarks
Event name SD Memory Card Restored or Formatted Event code 10040000 hex
Meaning An error was detected during the file system check and the file system was restored. Files may have been deleted.
Source PLC Function Module Source details None Detection At power ON or
timing Controller reset
Error attributes Level Observation Recovery Log category System
Effects User program Continues. Operation If the file is deleted, normal user program operation may
not be possible.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
B EEIE The Controller power supply was Check that the correct file is on the Do not turn OFF the power supply
turned OFF while the SD BUSY indi- | SD Memory Card, or that the device | while the SD BUSY indicator is lit.
cator was lit. operates correctly. If the correct file is
The power supply to the Controller SOt _On tcr;e SD Memory Card, Orl'f the Take appropriate measures to ensure
was interrupted momentarily while the dewcle gei not opera;le corrﬁctsyb that the specified power with the rated
SD BUSY indicator was lit. Mown oa Ct chrrelct ;16 to the voltage and frequency is supplied in
emory Card. Cycle the power sup- places where the power supply is
ply to the Controller or reset the Con- unstable
troller and confirm that the system -
The SD Memory Card was removed operates correctly. Do not remove the SD Memory Card
while the SD PWR indicator was lit. while the SD PWR indicator is lit.
The SD Memory Card is damaged. If this error occurs even though the None
above problem does not exist, replace
the SD Memory Card and download
the correct files to it.
Attached None
information
Precautions/ The error is detected at power ON or at a Controller reset only when SD Memory Card diagnosis at startup is enabled.
Remarks
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Event name SD Memory Card Data Corrupted Event code 10060000 hex
Meaning A file that must be in the SD Memory Card is missing or corrupted.
Source PLC Function Module Source details None Detection At power ON or
timing Controller reset
Error attributes Level Observation Recovery Log category System
Effects User program Continues. Operation SD PWR indicator is not lit. You can format the SD Mem-
ory Card from the Sysmac Studio. Normal user program
operation may not be possible.
System-defined Variable Data type Name
variables _Card1Ready BOOL SD Memory Card Ready Flag
Cause and Assumed cause Correction Prevention
RS The Controller power supply was Format the SD Memory Card and Do not turn OFF the power supply
turned OFF while the SD BUSY indi- | download the correct file. while the SD BUSY indicator is lit.
cator was lit.
The power supply to the Controller Take appropriate measures to ensure
was interrupted momentarily while the that the specified power with the rated
SD BUSY indicator was lit. voltage and frequency is supplied in
places where the power supply is
unstable.
The SD Memory Card was removed Do not remove the SD Memory Card
while the SD PWR indicator was lit. while the SD PWR indicator is lit.
The SD Memory Card is damaged. If the error cannot be cleared with the | None
above corrections, replace the SD
Memory Card with one that operates
normally.
Attached None
information
Precautions/ The error is detected at power ON or at a Controller reset only when SD Memory Card diagnosis at startup is enabled.
Remarks
Event name SD Memory Card Access Power OFF Error Event code 10070000 hex
Meaning The power supply to the Controller was interrupted during access to the SD Memory Card.
Source PLC Function Module Source details None Detection At power ON or
timing Controller reset
Error attributes Level Observation Recovery Log category System
Effects User program Continues. Operation Operation is controlled by the user program when the file
is corrupted.
System-defined Variable Data type Name
variables _Card1PowerFalil BOOL SD Memory Card Access Power
Interruption Flag
Cause and Assumed cause Correction Prevention
EETEEET The Controller power supply was Check that the correct file is on the Do not turn OFF the power supply
turned OFF while the SD BUSY indi- | SD Memory Card, or that the device | while the SD BUSY indicator is lit.
cator was lit. operates correctly.
The power supply to the Controller :\f/lthe corrCect‘;lIe |s_1 nﬁt %n the SdD Take appropriate measures to ensure
was interrupted momentarily while the emory Lard, or | It ‘Z ewlcedo;;s that the specified power with the rated
SD BUSY indicator was lit. not opeﬁlte co;rec;tsl, Mown oaCt g voltage and frequency is supplied in
correct file to the emory tard. places where the power supply is
Cycle the power supply to the Con- unstable
troller or reset the Controller and con- '
firm that the system operates
correctly. When you have finished the
corrections, set the SD Memory Card
Access Power Interruption Flag
(_Card1PowerFail) to FALSE.
Attached None
information
Precautions/ When the measure is completed, change the SD Memory Card Access Power Interruption Flag to FALSE.
Remarks
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I Errors Related to Unit Configuration

Event name 1/0 Bus Check Error | Event code 04010000 hex
Meaning An error occurred in a bus line transmission between the CPU Unit and the Units in the rack slots. Or, detection of all
Special I/0 Units and CPU Bus Units was not completed when the power supply to the Controller was turned ON.
Source PLC Function Module Source details 1/0 bus master Detection Continuously
timing
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
I The I/0 Connecting Cable is discon- | Make sure that the 1/O cable connec- | Make sure the cable is mated prop-
nected or wires inside it are broken. tor is mated properly and then recon- | erly during operation. Check for vibra-
nect the connector. If the I/O cable is | tion and shock.
broken, replace it.
Conductive material has gotten If there is conductive material nearby, | Do not do any metal working in the
inside. blow out the Units with air. vicinity of the control panel. Use the
control panel only when it is closed.
The connector contact is faulty due to | If foreign material is stuck to the con- | Make sure that the operating environ-
foreign material in the connector. nector, take off the connector and ment is free of dirt and dust.
remove the foreign material.
Noise If the error did not result from the Implement noise countermeasures.
* There is data corruption in bus sig- | @P0ve causes, cycle the power to the
nals. Controller and see if that clears the
* There is malfunctioning in bus inter- error. If the error occurs frquently,
S check the FG, power supply lines, I/O
face circuits. . ;
Connecting Cables, and other noise
entry paths, and implement noise
countermeasures as required.
A Unit has failed. If the error did not result from the Perform regular inspections.
« CPU Unit above causes, and cycling the power
« Special /O Unit to the Controller or resetting the Con-
] troller does not clear the error,
* CPU Bus Unit replace the attached Unit or the CPU
¢ |/O Connecting Cable Unit.
Attached None
information
Precautions/ None
Remarks
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Event name Unsupported Unit Detected Event code 24010000 hex
Meaning An unsupported CJ-series Unit or Power Supply Unit is mounted.
Source PLC Function Module Source details I/0O bus master Detection At power ON or
timing Controller reset
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined | Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
e An unsupported CJ-series Unit or Remove the unsupported CJ-series Use a Unit that is supported by this
Power Supply Unit was detected. CPU Unit or Power Supply Unit and CPU Unit.
replace it with a supported one.
Attached Attached information 1: Rack number where error was detected, 0 to 3
information Attached information 2: Slot number where error was detected, 0 to 9
Attached information 3: Profile code that gives the Unit type
Precautions/ This error will not occur for unsupported Power Supply Units that are mounted on Expansion Rack. Make sure that the
Remarks Power Supply Units connected to the Expansion Racks are supported before using them.
Event name Too Many I/O Points Event code 24020000 hex
Meaning The total number of 1/0O points in the connected CJ-series Units exceeds the maximum specified value of the CPU Unit.
Source PLC Function Module Source details I/0O bus master Detection At power ON or
timing Controller reset
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
BT The total number of I/O points in the | Set the total number of I/O points in Set the total number of I/O points in
connected CJ-series Basic I/0 Units | the CJ-series Basic I/O Units to 2,560 | the CJ-series Basic I/O Units to 2,560
exceeds 2,560. or less. or less.
Attached Attached information 1: Total number of I/O points in the CJ-series Basic I/O Units
information
Precautions/ None
Remarks
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Event name End Cover Missing Event code 24030000 hex
Meaning The End Cover is not connected to right end of the CPU Rack or an Expansion Rack.
Source PLC Function Module Source details 1/0 bus master Detection Continuously
timing
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
EEElE The End Cover is not connected to Check that the End Cover is correctly | Design a unit configuration that
right end of the CPU Rack or an connected and firmly attached. If itis | includes the End Cover.
Expansion Rack. not, connect it properly.
The End Cover is not connected prop- Confirm that End Cover is connected
erly. correctly when you assemble the
Controller.
Attached None
information
Precautions/ None
Remarks
Event name Incorrect Unit/Expansion Rack Connection Event code 24040000 hex
Meaning The number of Units or Expansion Racks exceeds the maximum value specified for the CPU Unit. Or, an Interrupt Input
Unit was mounted to a unsupported slot or to an Expansion Rack.
Source PLC Function Module Source details 1/0 bus master Detection At power ON or
timing Controller reset
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
ECEELE More than 10 Units are connected to | Reduce the number of Units con- Check the maximum number of con-
one Rack. nected to the Rack to 10 or fewer. nections allowed and design a config-
More than three Expansion Racks are | Reduce the number of Expansion uration that fits within those ranges.
connected. Racks to three or fewer.
More than two Interrupt Input Units Reduce the number of Interrupt Input
are mounted. Units to two or fewer.
An Interrupt Input Unit was mounted | Mount the Interrupt Input Units to
to a unsupported slot or to an Expan- | slots 0 to 4 on the CPU Rack (i.e., as
sion Rack. one of the five Units to the right of the
CPU Unit).
Attached None
information
Precautions/ None
Remarks
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Event name Duplicate Unit Number Event code 24050000 hex
Meaning The same unit number is set for more than one Special /0 Unit or more than one CPU Bus Unit.
Source PLC Function Module Source details I/0O bus master Detection At power ON or
timing Controller reset
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
e The same unit number is set for more | Check that the same unit number is Make sure that the same unit number
than one Special I/0 Unit or more not used for more than one Special is not used for more than one Special
than one CPU Bus Unit. 1/0 Unit or CPU Bus Unit by checking | I/0 Unit. Also, make sure that the
the rotary switches. If the same unit same unit number is not used for
number is used more than once for more than one CPU Bus Unit.
the same Unit configuration, change
the unit number.
The same unit number is assigned to | Check whether a Special 1/0O Unit or
a Special I/0 Unit that uses more than | CPU Bus Unit that uses more than
one unit number and another Special | one unit number is included in the
1/O Unit. configuration. If there is, check to see
if one of the unit numbers assigned to
it is used by another Special I/0 Unit
or CPU Bus Unit. If it is, change the
unit number.
Attached Attached information 1: Rack number where error was detected, 0 to 3
information Attached information 2: Slot number where error was detected, 0 to 9
Attached information 3: Special /0 Unit: Duplicated unit number + 20 hex
CPU But Unit: Duplicated unit number + 10 hex
Precautions/ Check the model of the Special /0 Unit. Some Special I/O Units use up to four unit numbers.
Remarks
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/O Setting Check Error _ 34010000 hex

There is an inconsistency between a Unit model in the Unit Configuration in the CPU Unit and the Unit model that is
mounted in the Controller.

PLC Function Module

1/0 bus master At power ON,
Controller reset,
or Unit Configura-
tion and Setup

transfer

Cycle the power
supply or reset
the Controller.

Major fault

All outputs are stopped.

A Unit model in the Unit Configuration
in the CPU Unit is different from the
Unit model that is mounted in the
Controller.

Correct the Unit Configuration in the
CPU Unit or the physical Unit configu-
ration so that there are no inconsis-

tencies.

Make sure that the Unit Configuration
in the CPU Unit and the physical Unit
configuration are consistent.

Attached information 1: The lowest slot number where an error was detected on the CPU Rack: 0 to 9, When the CPU
Rack is normal: 10

Attached information 2: The lowest slot number where an error was detected on Expansion Rack 1: 0 to 9, When
Expansion Rack 1 is normal: 10

Attached information 3: The lowest slot number where an error was detected on Expansion Rack 2: 0 to 9, When
Expansion Rack 2 is normal: 10

Attached information 4: The lowest slot number where an error was detected on Expansion Rack 3: 0 to 9, When
Expansion Rack 3 is normal: 10

None
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Event name Impossible to Access Special Unit Event code 64010000 hex
Meaning An error occurred in data exchange between the CPU Unit and a Special Unit.
Source PLC Function Module Source details CJ-series Unit Detection Continuously
timing
Error attributes Level Minor fault Recovery Reset error, cycle | Log category System
power supply, or
reset Controller.
Effects User program Continues. Operation The Special Unit stops.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
RS An error occurred in the Special Unit. | Refer to the relevant manual to trou- | Refer to the Unit manual and use the
bleshoot the error. Unit correctly.

The Unit connection is faulty. Connect the Unit so that the connec- | Make sure that the Units are con-
tors mate correctly and slide the yel- | nected correctly. Check for vibration
low sliders on the top and on the and shock.
bottom toward the back to lock them
into place.

Noise If the error did not result from the Implement noise countermeasures.

« There is data corruption in bus sig- | 2P0Ve causes, cycle the power to the

nals. Controller and see if that clears the
error. If the error occurs frequently,
check the FG and power supply lines
to see if noise is entering on them.
Implement noise countermeasures as
required.

A Unit has failed. If the error did not result from the Perform regular inspections.
above causes, and cycling the power
to the Controller or resetting the Con-
troller does not clear the error,
replace the Special Unit.

Attached Attached information 1: Special I/O Unit: Error unit number + 20 hex
information CPU But Unit: Error unit number + 10 hex
Attached information 2: Controller information
Precautions/ None
Remarks
Event name lllegal Packet Discarded Event code 80010000 hex
Meaning An illegal packet was received during message communications. The illegal packet was discarded.
Source PLC Function Module Source details I/0 bus master Detection Continuously
timing
Error attributes Level Observation Recovery Log category System
Effects User program Continues. Operation Not affected.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
EEEEET Noise Cycle the power to the Controller and | Implement noise countermeasures.
« There is data corruption in bus sig- see if this clears the error. If the error
nals. occurs frequently, check the FG and
power supply lines to see if noise is
entering on them. Implement noise
countermeasures as required.
Attached None
information
Precautions/ None
Remarks
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I Errors Related to Controller Operation

Event name User Program/Controller Configurations and Setup Trans- | Event code 10200000 hex
fer Error

Meaning The user program or Controller Configurations and Setup were not transferred correctly.

Source PLC Function Module Source details None Detection At power ON or
Motion Control Function Module timing Controller reset

EtherCAT Master Function Module
EtherNet/IP Function Module

Error attributes Level Major fault Recovery Cycle the power | Log category System
supply or reset
the Controller.

Effects User program Stops. Operation All outputs are stopped.

System-defined Variable Data type Name

variables None

Cause and Assumed cause Correction Prevention

ECEELE The user program or Controller Con- | Clear all of memory and then down- Do not turn OFF the power supply to
figurations and Setup are not correct | load the project from the Sysmac Stu- | the Controller or disconnect commu-
because the power supply to the Con- | dio. If attached information is nications with the Sysmac Studio dur-
troller was interrupted or communica- | registered, cycle the power supply to | ing a download of the user program or
tions with the Sysmac Studio were the Controller and then implement the | the Controller Configurations and
disconnected during a download of above correction. Setup.
the user program or the Controller
Configurations and Setup.
The user program or Controller Con- Do not interrupt the power supply to
figurations and Setup are not correct the Controller during online editing.
because the power supply to the Con-
troller was interrupted during online
editing.
The user program or Controller Con- Do not interrupt the power supply to
figurations and Setup are not correct the Controller during a Clear All Mem-
because the power supply to the Con- ory operation.
troller was interrupted during a Clear
All Memory operation.
Non-volatile memory failed. If the error persists even after you None

make the above correction, replace
the CPU Unit.

Attached Attached Information 1: Cause Details

information None: Power was interrupted or communications were disconnected during a download or power was interrupted dur-
ing online editing.
Downloading/Predownloading: For other causes, the timing of error occurrence (during download or during download
preparations) is given.

Precautions/ None

Remarks
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Event name lllegal User Program Execution ID Event code 10210000 hex
Meaning The user program execution IDs set in the user program and in the CPU Unit do not match.
Source PLC Function Module Source details None Detection At user program
timing download, power
ON, or Controller
reset
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply or reset
the Controller.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
e The user program execution IDs set in | Correct the settings so that the same | Set the same user program execution
the user program and in the CPU Unit | user program execution ID is set in ID in the user program and CPU Unit.
do not match. the user program and in the CPU Keep a record of the user program
Unit. execution IDs set in the user program
A user program execution ID is set in | If user program execution ID is not set alnd 'Zthe CPU Unit. They are not dis-
the CPU Unit but not in the user pro- | in the user program, clear the user played.
gram. program execution ID set in the CPU
Unit by clearing all memory in the
CPU Unit.
Attached None
information
Precautions/ None
Remarks
Event name lllegal User Program Event code 10240000 hex
Meaning The user program is not correct.
Source PLC Function Module Source details None Detection At download,
timing power ON, or
Controller reset
Error attributes Level Major fault Recovery Cycle the power | Log category System
supply or reset
the Controller.
Effects User program Stops. Operation All outputs are stopped.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
el e There are more than 8 nesting levels | Find the location in the user program | Write the user program so that there
for functions or function blocks. with more than 8 nesting levels for is never more than 8 nesting levels for
functions or function blocks and functions or function blocks. Use the
reduce the number of nesting levels to | program check on the Sysmac Studio
8 or fewer. The, download the user to confirm that there are not more
program again. than 8 nesting levels.
Attached None
information
Precautions/ None
Remarks

NJ-series CPU Unit Hardware User’s Manual (W500)

5-35

Bunooysa|qnolL z-g

suonduoseq Jol3 $-2-G




5 Troubleshooting

lllegal User Program/Controller Configurations and Setup _ 10250000 hex

The user program or Controller Configurations and Setup is corrupted.
PLC Function Module

At download,
power ON, or
Controller reset

Cycle the power
supply or reset
the Controller.

Major fault

All outputs are stopped.

Power was interrupted while writing Download the user program or Con- Do not turn OFF the power supply
the user program or Controller Con- troller Configurations and Setup while the BUSY indicator is lit.
figurations and Setup to non-volatile | again. Or clear all of memory. If this

memory. error persists, replace the CPU Unit.

Non-volatile memory is deteriorating None

or has failed.

None

None

Safe Mode _ 40160000 hex

The Controller started in Safe Mode.
PLC Function Module

At power ON or
Controller reset

Cycle the power
supply or reset
the Controller.

Major fault

The power supply was turned ON to
the Controller when Safe Mode was

set on the DIP switch on the CPU
Unit.

None

All outputs are stopped.

If the Controller starts in Safe Mode, the user program is not executed even if the startup mode is set to RUN mode.
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Event name Event Log Restoration Error Event code 10230000 hex
Meaning Restoring the event log failed.
Source PLC Function Module Source details None Detection At power ON or
timing Controller reset
Error attributes Level Observation Recovery Log category System
Effects User program Starts. Operation Not affected. However, the past event log cannot be
checked.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
e A low battery voltage prevented reten- | Replace the Battery. Replace the Battery periodically.
tion of memory during a power inter-
ruption.
Attached Attached Information 1: Error Details
information 0: Failure to restore all categories of logs, 1: Failure to restore system event log,
2: Failure to restore access event log, 100: Failure to restore user-defined event log
Precautions/ None
Remarks
Event name Trace Setting Transfer Failure Event code 10260000 hex
Meaning The power supply was interrupted while transferring the trace settings.
Source PLC Function Module Source details None Detection At power ON or
timing Controller reset
Error attributes Level Observation Recovery Cycle the power | Log category System
supply or reset
the Controller.
Effects User program Continues. Operation Not affected.
System-defined Variable Data type Name
variables None
Cause and Assumed cause Correction Prevention
HerEEre The power supply was interrupted Transfer the trace settings again. Do not interrupt the power supply
while transferring the trace settings. while transferring the trace settings.
Attached None
information
Precautions/ All trace settings are initialized when this error occurs.
Remarks
Event name Clock Changed Event code 90010000 hex
Meaning The clock time was changed.
Source PLC Function Module Source details None Detection Commands from
timing user
Error attributes Level Information Recovery Log category Access
Effects User program Continues. Operation Not affected.
System-defined Variable Data type Name
variables _CurrentTime DATE_AND_TIME System Time
Cause and Assumed cause Correction Prevention
el e The clock time was changed.
Attached Attached information 1: Time before change
information
Precautions/ Clock changes by the NTP Set Time instruction (SetTime) are not recorded in the event log.
Remarks The time stamp for this event will be for the time after the change.
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Time Zone Changed 90020000 hex

The time zone was changed.
PLC Function Module

Information
Continues.

When download-
ing
Access

The time zone was changed.

None

None

Variable Changed to TRUE with Forced Refreshing _ 90080000 hex

Changing a variable to TRUE with forced refreshing was specified.
PLC Function Module

Information

Continues.

Commands from
user

Access

Operation is performed according to the forced refreshing
values.

Changing a variable to TRUE with
forced refreshing was specified by the
user.

None

None

Variable Changed to FALSE with Forced Refreshing [Eventcode | 90090000 hex

Changing a variable to FALSE with forced refreshing was specified.
PLC Function Module

Information

Continues.

Commands from
user

Access

Operation is performed according to the forced refreshing
values.

Changing a variable to FALSE with
forced refreshing was specified by the
user.

None

None
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All Forced Refreshing Cleared 900A0000 hex

Clearing all forced refreshing values was specified.
PLC Function Module

Information

Continues.

Commands from
user

Access

Forced refreshing values are all cleared and operation is
performed according to the user program.

Clearing all forced refreshing values
was specified by the user.

None

None

Memory All Cleared 900B0000 hex

All memory was cleared.
PLC Function Module

Information

Commands from
user

A user with Administrator rights
cleared all of the memory.

None

None

Event Log Cleared 900C0000 hex

The event log was cleared.
PLC Function Module

Information

The event log was cleared by the
user.

Commands from
user

Access

Attached information 1: Cleared items
0:  All log categories were cleared
1:  The system event log was cleared.
2: The access event log was cleared.
100: The user-defined event log was cleared.

None
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5 Troubleshooting

Power Turned ON
The power supply was turned ON.
PLC Function Module

Information

90110000 hex

At power ON

The power supply was turned ON.

None

None

Power Interrupted 90120000 hex

The power supply was interrupted.
PLC Function Module

At power inter-
ruption

System

The power supply was interrupted.

None

None

Operation Started 90130000 hex

Operation was started.
PLC Function Module

When changing
to RUN mode

A command to start operation was
received.

None

None
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Operation Stopped 90140000 hex

Operation was stopped.
PLC Function Module

When changing
to PROGRAM
mode

A command to stop operation was
received.

None

None

Reset Executed 90150000 hex

A reset was executed.
PLC Function Module

Information

Bunooyssjgnoil g-§

Commands from
user

A reset command was received.

None

None

suonduosaq 013 $-2-§

User Program Execution ID Write _ 90160000 hex

The user program execution ID was set or changed in the CPU Unit.
PLC Function Module

Information

A user with Administrator rights

changed the user program execution
ID that is set in the CPU Unit.

None

When download-
ing

None
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All Controller Errors Cleared 90180000 hex

All current errors were cleared.
PLC Function Module

Information

Continues.

Commands from
user

Access

All errors for which the causes have been removed are
cleared.

All current errors were changed by
the user.

None

None

Forced Refreshing Cleared 90190000 hex

Clearing a forced refreshing value was specified.
PLC Function Module

Information

Continues.

Commands from
user

Access

Forced refreshing values are cleared and operation is per-
formed according to the user program.

Clearing a forced refreshing value
was specified by the user.

None

None
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5 Troubleshooting

5-2-5 Troubleshooting Errors That Are Not in the CPU Unit

I Input Units

No.

Abnormal condition

Cause

Correction

None of the inputs turn
ON and the operation
indicators do not light.

1. The external input power is not sup-
plied.

Supply suitable input power.

2. The external input power supply volt-
age is low.

Maintain the external input power
supply voltage within the rating.

3. Loose screws on the terminal block

Tighten the screws.

4. Faulty contact on the terminal block or
connectors

Replace the terminal block or
connector.

None of the inputs turn
ON, but the operation
indicators are lit.

Faulty circuits in the Input Unit

Replace the Input Unit.

None of the inputs turn
OFF.

Faulty input circuits

Replace the Input Unit.

A specific input does not
turn ON.

1. Faulty input device

Replace the input device.

2. Input wiring is broken.

Check the input wiring.

3. Loose screws on the terminal block

Tighten the screws.

4. Faulty contact on the terminal block or
connectors

Replace the terminal block or
connector.

5. The external input ON time is too short
or the input response time is too long.

Adjust the input device or correct
the setting of the input response
time.

6. Faulty input circuits

Replace the Input Unit.

7. An input bit is used in an Out instruc-
tion in the user program.

Correct the user program.

A specific input does not
turn OFF.

1. Faulty input circuits

Replace the Input Unit.

2. An input bit is used in an Out instruc-
tion in the user program.

Correct the user program.

3. The leakage current or residual volt-
age is too large.

Replace the external load or add
a dummy resistor.

4. More than one power supply is used
and unwanted current paths exist.

Check the external circuits.

The input bits turns ON
and OFF irregularly.

1. The external input power supply volt-
age is low or unstable.

Maintain the external input power
supply voltage within the rating.

2. Malfunction caused by noise

Implement noise countermea-

sures.

e Attach a surge suppressor.

¢ Install an isolation transformer.

¢ Use a shielded cable between
the Input Unit and the load.

¢ Check the setting of the input
response time.

3. Loose terminal block

Tighten the screws.

4. Faulty contact on the terminal block or
connectors

Replace the terminal block or
connector.
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5 Troubleshooting

No. Abnormal condition

Cause

Correction

7 Abnormal operation
occurs for the input

mon (8 or 16 points).

1. Loose screws on the common termi-
nal

Tighten the screws.

points for the same com-

2. Faulty contact on the terminal block or
connectors

Replace the terminal block or
connector.

3. Faulty circuits in the Input Unit

Replace the Input Unit.

4. Faulty CPU Unit

Replace the CPU Unit.

8 The input operation indi-
cators do not light even
though operation is nor-

mal.

Faulty LEDs or LED circuits

Replace the Input Unit.

I Output Units

No. Abnormal condition Cause Correction
1 None of the outputs turn | 1. The load power is not supplied. Supply power.
ON. 2. The load power supply voltage is low. | Maintain the power supply volt-
age within the rating.

3. Loose screws on the terminal block Tighten the screws.
4. Faulty contact on the terminal block or | Replace the terminal block or
connectors connector.
5. The fuse in the Output Unit has burned | Replace the Unit.
out due to overcurrent, e.g., from a load
short-circuit. (You can confirm the fuse
status on a fuse indicator for some Out-
put Units.
6. Faulty contact on Unit connector Replace the Output Unit.
7. Faulty output circuits Replace the Output Unit.
8. Load short-circuit protection has oper- | Check the load.
ated. (You can confirm this on an indica- | check the output wiring.
tor.)

2 None of the outputs turn | Faulty output circuits Replace the Output Unit.

OFF.
3 A specific output does 1. The output ON time is too short in the | Correct the user program to

not turn ON and the

user program.

make a longer output ON time.

operation indicator does

2. The output bit is used in more than one

Correct the user program so that

not light. Out instruction in the user program. only one Out instruction controls
the output bit.
3. Faulty output circuits Replace the Output Unit.
4 A specific output does 1. Faulty output device Replace the device.

not turn ON, but the

2. Output wiring is broken.

Check the output wiring.

operation indicator is lit.

3. Loose screws on the terminal block

Tighten the screw.

4. Faulty contact on the terminal block or
connectors

Replace the terminal block or
connector.

5. The relay is faulty for a Relay Output
Unit.

Replace the Output Unit.

6. Faulty output circuits

Replace the Output Unit.

5 A specific output does

not turn OFF, but the
operation indicator is
not lit.

1. The output relay is faulty for a Relay
Output Unit.

Replace the Output Unit.

2. The leakage current or residual volt-
age prevents resetting.

Replace the external load or add
a dummy resistor.
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short-circuit alarm) is lit
and the output is OFF.

disconnected.

No. Abnormal condition Cause Correction
6 A specific output does 1. The output bit is used in more than one | Correct the user program so that
not turn OFF and the Out instruction in the user program. only one Out instruction controls
operation indicator is lit. the output bit.
2. Faulty output circuits Replace the Output Unit.
7 The output turns ON 1. The load power supply voltage is low | Maintain the load power supply
and OFF irregularly. or unstable. voltage within the rating.
2. The output bit is used in more than one | Correct the user program so that
Out instruction in the user program. only one Out instruction controls
the output bit.
3. Malfunction caused by noise Implement noise countermea-
sures.
* Attach a surge suppressor.
* Install an isolation transformer.
¢ Use a shielded cable between
the Output Unit and the load.
4. Loose terminal block Tighten the screws.
5. Faulty contact on the terminal block or | Replace the terminal block or
connectors connector.
8 Abnormal operation 1. Loose screws on the common terminal | Tighten the screws.
occurs for the output 2. Faulty contact on the terminal block or | Replace the terminal block or
points for the same connectors connector.
common (8 or 16 - - -
points). 3. The fuse in the Output Unit has burned | Replace the Output Unit.
out due to overcurrent, e.g., from a load
short-circuit.
4. Faulty circuits in the Output Unit Replace the Output Unit.
5. Faulty CPU Unit Replace the CPU Unit.
6. Load short-circuit protection has oper- | Check the load.
ated. (You can confirm this on an indica- | check the output wiring.
tor.)
9 The output operation Faulty LEDs or LED circuits Replace the Unit.
indicators do not light
even though operation
is normal.
10 The ERR indicator (load | The load is short-circuited externally or Refer to A-4-1 Load Short-circuit

Protection and Line Disconnec-
tion Detection for CJ1W-0OD202.
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Inspection and Maintenance
]

This section describes the required inspections and maintenance. It also describes the
service lives and replacement procedures for the Battery and Power Supply Units.

6-1 Periodic Maintenance and Inspection ..................ccivuinann. 6-2
6-1-1 Periodic Inspection . ... ... . . e 6-2
6-1-2 Unit Replacement Precautions .............. . ... .. ... 6-3

6-2 ReplacingtheBattery .......... ..ottt 6-4
6-2-1 Battery Replacement ... ... ... 6-4
6-2-2  Operation withouta Battery .. ....... ... ... . . 6-8
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6 Inspection and Maintenance

6-1

Periodic Maintenance and Inspection

Daily or periodic inspections are required in order to maintain the Controller's functions in peak operat-

ing condition.

6-1-1

Periodic Inspection

Although the major components in NJ-series Controllers have an extremely long life time, they can
deteriorate under improper environmental conditions. Periodic inspections are thus required to ensure
that the required conditions are being kept.

Inspection is recommended at least once every six months to a year, but more frequent inspections will
be necessary in adverse environments.

Take immediate steps to correct the situation if any of the conditions in the following table are not met.

I Periodic Inspection Points

No. Item Inspection Criteria Action
1 Source Power Check for voltage fluctua- The voltage must be within Use a voltage tester to check the
Supply tions at the power supply ter- | the allowable voltage fluctua- | power supply at the terminals. Take

minals.

tion range.
85 to 264 VAC (+10%/-15%)

necessary steps to bring voltage
fluctuations within limits.

2 I/O Power Supply

Check for voltage fluctua-
tions at the I/0 terminals.

Voltages must be within
specifications for each Unit.

Use a voltage tester to check the
I/O power supply at the terminals.
Take necessary steps to bring volt-
age fluctuations within limits.

3 Ambient environ-
ment

Check the ambient tempera-
ture. (Inside the control panel
if the Controller is in a control
panel.)

0 to 55°C

Use a thermometer to check the
temperature and ensure that the
ambient temperature remains
within the allowed range of 0 to
55°C.

Check the ambient humidity.
(Inside the control panel if
the Controller is in a control
panel.)

Relative humidity must be
10% to 90% with no conden-
sation.

Use a hygrometer to check the
humidity and ensure that the ambi-
ent humidity remains between 10%
and 90%. Make sure that conden-
sation does not occur due to rapid
changes in temperature.

Check that the Controller is
not in direct sunlight.

Not in direct sunlight

Protect the Controller if necessary.

Check for accumulation of
dirt, dust, salt, metal powder,
etc.

No accumulation

Clean and protect the Controller if
necessary.

Check for water, oil, or chem-
ical sprays hitting the Con-
troller.

No spray

Clean and protect the Controller if
necessary.

Check for corrosive or flam-
mable gases in the area of
the Controller.

No corrosive or flammable
gases

Check by smell or use a sensor.

Check the level of vibration
or shock.

Vibration and shock must be
within specifications.

Install cushioning or shock absorb-
ing equipment if necessary.

Check for noise sources near
the Controller.

No significant noise sources

Either separate the Controller and
noise source or protect the Control-
ler.
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No. Item

Inspection

Criteria

Action

4 Installation and

wiring

Check that each Unit is con-
nected and locked to the
next Unit securely.

No looseness

Press the connectors together
completely and lock them with the
sliders.

Check that cable connectors

are fully inserted and locked.

No looseness

Correct any improperly installed
connectors.

Check for loose screws in
external wiring.

No looseness

Tighten loose screws with a Phil-
lips-head screwdriver.

Check crimp connectors in
external wiring.

Adequate spacing between
connectors

Check visually and adjust if neces-
sary.

Check for damaged external
wiring cables.

No visible damage

Check visually and replace cables
if necessary.

5 User-serviceable

parts

Check whether the battery
has reached its service life.

CJ1W-BATO1

Service life expectancy is 5
years at 25°C.

(From 0.75 to 5 years
depending on model, and
ambient temperature.)

Replace the battery when its ser-
vice life has passed even if a bat-
tery error has not occurred.
(Battery life depends upon the
model, and ambient conditions.)

I Tools Required for Inspections

® Required Tools
¢ Slotted and Phillips-head screwdrivers
* Voltage tester or digital voltmeter
¢ Industrial alcohol and clean cotton cloth

® Tools Required Occasionally

* Oscilloscope
* Thermometer and hygrometer (humidity meter)

6-1-2 Unit Replacement Precautions

Check the following after replacing any faulty Unit.
e Do not replace a Unit until the power is turned OFF.
e Check the new Unit to make sure that there are no errors.

uonoadsu| pue asueuajuIRy 91IPOLIdd L-9
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* If you return a faulty Unit for repair, describe the problem in as much detail as possible, enclose this
description with the Unit, and return the Unit to your OMRON representative.

* For poor contact, take a clean cotton cloth, soak the cloth in industrial alcohol, and carefully wipe the
contacts clean. Be sure to remove any lint prior to remounting the Unit.

|E| Precautions for Correct Use

* If you replaced the CPU Unit, transfer the user program and the variables with a Retain
attribute (i.e., variables retained during power interruptions) that are required at startup, before
you start operation. Unexpected accidents may occur depending on the relation between the
user program and the status of variables retained during power interruptions.

¢ Routing tables, network parameters, and CPU Bus Unit system settings are stored in the CPU
Unit. Be sure to reload this data if you replace the CPU Unit.

* Refer to the CPU Bus Unit and Special I/O Unit operation manuals for details on the data
required by each Unit.
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6-2 Replacing the Battery

The Battery in the NJ-series CPU Unit must be replaced periodically as preventative maintenance. (The
Battery is a backup power supply for the CPU Unit's internal clock and the variables that are retained

during power interruptions.) This section describes how to replace the Battery.

6-2-1 Battery Replacement

I Purpose of the Battery

The Battery maintains the CPU Unit internal clock and the variables retained during power interruptions
while the main power supply is OFF. If the Battery is not installed or Battery voltage drops too low, the
internal clock will stop and the variables that are retained for power interruptions will be lost when the
main power supply goes OFF.

I Battery Service Life and Replacement Period

Approx. maximum
lifetime

NJ501-LICI000] 5 years 1.1 years 5 years

Model Approx. minimum lifetime” Approx. typical lifetime”

* The minimum lifetime is the memory backup time at an ambient temperature of 55°C. The typical lifetime is the
memory backup time at an ambient temperature of 25°C.

Memory Backup Time
A

5yr
4yr ===
BYrf--------mmmmmmmqo oo oo

e e Al

LY/ SRS

25°C 40°C 55°C

This graphic is for reference only.
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I Low Battery Indicators

If the Controller Setup has been set to detect a low-battery error, the ERROR indicator on the front of
the CPU Unit will flash when the battery is nearly discharged.

F=] Troubleshooting

Entry ime | Level |Source|Source Details| Event Name
0004 | 1/1/1970 9:03:41 AM | ik PLC Low Battery Voltage

Display Setfings
~ Displayed Information
[ K System Event Log [ Access Event Log

Level
[ i Major fault & Partial fault £ Minor fault Ei Observation B Information

Details The voltage of the Battery has dropped.
[Cause]
(1) The battery voltage is low.
(2) The battery connector has come loose.
o3 Thn =

Attached information 1

Attached information 2

Attached information 3

Attached information 4

Display Switch Update Print
Last data logged at 6/30/2011 11:23:03 AM
If the ERROR indicator flashes, connect the Sysmac Studio, and then check the CPU Unit's Battery
connection if the Sysmac Studio shows a Low Battery Voltage, Battery-backup Memory Check Error, or
Clock Oscillator Stopped event. If the Battery is properly connected, replace the Battery with a new one
as soon as possible.

Once a low-battery error has been detected, it will take 5 days (at an ambient temperature of 25°C)
before the battery fails if power has been supplied at least once a day. Clock data and variables that are
retained during power interruptions can be retained by ensuring that the CPU Unit power is not turned
OFF until the Battery has been replaced.

Aianeg ayy bujoejdey 2z-9

m Precautions for Correct Use

The Battery will loose its charge faster at high ambient temperatures.

woewsaoe|dey Aleneg |-2-9

® Replacement Battery
Use the CJ1W-BATO01 Battery Set.

M Precautions for Correct Use

Be sure to install a replacement Battery within two years of the production date shown on the
Battery label.

Production Date
OMmROoN
CJ1W-BATO1
08-06 Manufactured in June 2008.
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I Replacement Procedure

Use the following procedure to replace the battery when the previous battery has become completely
discharged.

Precautions for Safe Use

We recommend replacing the battery with the power OFF to prevent the CPU Unit's sensitive
internal components from being damaged by static electricity. The battery can be replaced with-
out turning OFF the power supply. To do so, always touch a grounded piece of metal to discharge
static electricity from your body before starting the procedure.

After replacing the Battery, connect the Sysmac Studio and clear the Low Battery Voltage event.

1 Turn OFF the power supply to the Controller.
If the CPU Unit has not been ON, turn it ON for at least five minutes and then turn it OFF.

@ Additional Information

If power is not turned ON for at least five minutes before replacing the battery, the capacitor that
backs up memory when the battery is removed will not be fully charged and memory may be lost
before the new battery is inserted.

2 Open the compartment on the upper left of the CPU Unit and carefully draw out the battery.

Precautions for Safe Use

» Before you replace the Battery, you must first supply power to the Controller for at least 5 min-
utes, and then you must complete this procedure within five minutes at 25°C after turning OFF
the power to the CPU Unit to ensure memory backup.

¢ Never short-circuit the battery terminals; never charge the battery; never disassemble the bat-
tery; and never heat or incinerate the battery. Doing any of these may cause the battery to
leak, heat, ignite, or rupture. Also, never use a battery that has been dropped on the floor or
otherwise subject to shock. It may leak.

¢ UL standards require that batteries be replaced by experienced technicians. Always place an
experienced technician in charge or battery replacement.

¢ Turn ON the power after replacing the battery for a CPU Unit that has been unused for a long
time. Leaving the CPU Unit unused again without turning ON the power even once after the
battery is replaced may result in a shorter battery life.
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@ Additional Information

The Low Battery Voltage event is cleared automatically the next time the Controller is turned ON
after replacing the Battery.

Aianeg ayy bujoejdey 2z-9
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6-2-2 Operation without a Battery

If a Battery is not connected or the Battery voltage is too low, the following operation occurs.
* A battery voltage drop, battery-backed-up memory check error, and clock oscillation stopping are

detected.

¢ The system-defined variable _RetainFail (Power Retention Failure Flag) will be TRUE.

CPU Unit

No Battery

=

Battery-free operation

o Values of variables with a
Retain attribute will not be
retained.

o Time data will be incorrect.

@ Retaining or Not Retaining Data in the CPU Unit

Data in the CPU Unit will be retained or not retained as described in the following table according to

whether there is a Battery.

Power turned ON

Type of data

Battery

No Battery

User program

Controller Configurations and Setup

Values before power interruption will be
retained by the built-in non-volatile

memory.

Values before
power interruption

Values before
power interruption

Event log will be retained. will not be
retained.
Clock data Correct values lllegal value
No Retain attribute Initial values* Initial values*
Values before Initial values™
Retain attribute power interruption
will be retained.
Non-retained areas: CIO and Work Initial values™ Initial values*
Areas
Values of —
variables AT (allo- Words allocated to Spe- Values before Initial values™
cated . cial Units (and device power interruption
memory) Retained | yariaples for Special will be retained.
ier areas: DM | ynit
specifica- nits)
; Area
tion Words that are not allo-
cated to Special Units
Retained areas: Holding and EM Areas

Non-retained areas: CIO and Work
Areas

Cleared to zeros.

Cleared to zeros.

CJ-series Unit memory
Retained areas: Holding, DM, and EM

Areas

Values before
power interruption
will be retained.

Unstable

* These are cleared to zero if there are no initial settings.

NJ-series CPU Unit Hardware User’s Manual (W500)



Appendices

A-1

A-2

A-3

A-4

A-7

Specifications ....... ... i i i e A-3
Specifications of Basicl/OUnits .....................cciiiirinn. A-4
A-2-1 Overview of Units . . .. ... A-4
A-2-2  Basicl/OUNits . ... .. A-6
A-2-3  Precautions on Contact Output Units .. ......... .. ... .. ... ... A-53
A-2-4  Connecting Connector-Terminal Block Conversion Units and

I/ORelay Terminals .. ..... ..ot e A-55
DIMeNSIONS ... ..v ittt ittt i e et et m e A-93
A-3-1 NJ-series CPU UNItS .. ... oot A-93
A-3-2  NJ-series Power Supply Units . ........... . i A-94
A-3-3 CJd-seriesBasic /O Units . .. ... A-95
A-3-4 B7AlInterface Unit .. ... ... .. . A-98
A-3-5  CJ-series I/0 Control Unit and I/O Interface Unit . . . ................... A-98
A-3-6  SDMemory Card .. ...t A-98
Load Short-circuit Protection and Line Disconnection Detection for
CJ-seriesBasicl/OUnits .. ..........cciiiiiiii ittt iianans A-99
A-4-1 Load Short-circuit Protection and Line Disconnection Detection for

CUTW-0OD202 ...ttt e e e A-99
A-4-2  Load Short-circuit Protection for CJ1W-OD204/0D212/0D232/MD232 ... A-102
EMC Directive Measures for Relay Outputs ...................... A-104
System-defined Variables ............... .., A-106
A-6-1  System-defined Variables for the Overall NJ-series Controller

(NO Category) .ottt A-106
A-6-2  PLC Function Module, Category Name: _PLC ...................... A-110
A-6-3  PLC Function Module, Category Name: _CJB ...................... A-111
A-6-4  Motion Control Function Module, Category Name: _MC ............... A-113
A-6-5  EtherCAT Master Function Module, Category Name: _EC ............. A-114
A-6-6  EtherNet/IP Function Module, Category Name: _EIP ................. A-118
A-6-7  Meanings of Error Status Bits . .......... ... . .. . A-125
Specifications for Individual System-defined Variables ............. A-127
A-7-1  System-defined Variables for the Overall NJ-series Controller

(NO Category) ..ot e e e A-127
A-7-2 PLC Function Module, Category Name: _PLC ...................... A-134

NJ-series CPU Unit Hardware User’s Manual (W500) A-1




Appendices

A-2

A-7-3
A-7-4
A-7-5
A-7-6

PLC Function Module, Category Name: _CJB ....................... A-135
Motion Control Function Module, Category Name: _MC ............... A-139
EtherCAT Master Function Module, Category Name: _EC .............. A-141
EtherNet/IP Function Module, Category Name: _EIP .................. A-148

NJ-series CPU Unit Hardware User’s Manual (W500)



A-1

Specifications

Appendices

This section gives the specifications of the NJ-series Controllers.

A-1-1

General Specifications

Item

NJ501-1300 NJ501-1400 NJ501-1500

Enclosure

Mounted in a panel

Grounding method

Ground to less than 100 Q.

Dimensions

90 mm x 90 mm x 90 mm

Weight

550 g (including the End Cover)

Current consumption

5 VDC 1.90 A (including SD Memory Card and End Cover)

Operating
environment

Ambient operating tempera-
ture

0 to 55°C

Ambient operating humidity

10% to 90% (with no condensation)

Atmosphere

Must be free from corrosive gases.

Ambient storage temperature

—20 to 75°C (excluding battery)

Altitude

2,000 m max.

Pollution degree

2 or less: Conforms to JIS B3502 and IEC 61131-2.

Noise immunity

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

Overvoltage category

Category II: Conforms to JIS B3502 and IEC 61131-2.

EMC immunity level

Zone B

Vibration resistance

Conforms to JIS C60068-2-6.
5 to 8.4 Hz with 3.5-mm amplitude, 8.4 to 150 Hz, Accelera-

tion of 9.8 m/sz, 100 minin X, Y, and Z directions (10 sweeps
of 10 min each = 100 min total)

Shock resistance

Conforms to JIS C60068-2-27.

147 m/s?, 3 times in X, Y, and Z directions (100 m/s? for Relay
Output Units)

Battery

Life

5 years at 25°C

Model

CJ1W-BATO1

Applicable standards

Conforms to cULus, EC Directives, NK, and LR.

NJ-series CPU Unit Hardware User’s Manual (W500)
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Appendices

A-2 Specifications of Basic I/0 Units

A-2-1 Overview of Units

] Basic I/0 Units

@ Basic Input Units

Type of Unit Name Specifications Model Page

Basic Input DC Input Units Terminal block, 12 to 24 VDC 8 inputs CJ1W-ID201" A-6
Units Terminal block, 24 VDC, 16 inputs CJ1W-ID211 A-7
CJ1W-ID212 A-8
Fujitsu connector, 24 VDC 32 inputs CJ1W-ID231 A-9

MIL connector, 24 VDC 32 inputs CJ1W-1D232 A-10

CJ1W-1D233 A-11

Fujitsu connector, 24 VDC 64 inputs CJ1W-ID261 A-12

MIL connector, 24 VDC 64 inputs CJ1W-1D262 A-14

AC Input Units Terminal block, 200 to 240 VAC 8 inputs CJ1W-1A201" A-16

Terminal block, 100 to 120 VAC 16 inputs CJ1W-IA111 A-17

Interrupt Input Unit Terminal block, 24 VDC 16 inputs CJ1W-INTO1 A-18

Quick-response Input Unit | Terminal block, 24 VDC 16 inputs CJ1W-IDPO1 A-19

* Although 16 I/O bits (1 word) are allocated, only 8 of these can be used for external 1/0. These Units are also
treated as 16-point I/O Units in the Unit configuration.

@ Basic Output Units

Type of Unit Name Specifications Model Page
Basic Out- Relay Output Units | Terminal block, 250 VAC/24 VDC, 2 A, 8 outputs CJ1W-0C201" | A-20
put Units 8 independent contacts
Terminal block, 250 VAC/24 VDC, 2 A 16 outputs CJ1W-0C211 A-21
Triac Output Unit Terminal block, 250 VAC/24 VDC, 0.6 A 8 outputs CJ1W-0A201" | A-22
Transis- | Sinking | Terminal block, 12to 24 VDC, 2 A 8 outputs CJ1W-0D201" | A-23
tor Out- | outputs - -
put Units Terminal block, 12 to 24 VDC, 0.5 A 8 outputs CJ1W-0D203" | A-24
Terminal block, 12 to 24 VDC, 0.5 A 16 outputs CJ1W-OD211 A-25
Terminal block, 24 VDC, 0.5 A 16 outputs CJ1W-0OD213 | A-26
Fujitsu connector, 12 to 24 VDC, 0.5 A 32 outputs CJ1W-0D231 A-27
MIL connector, 12 to 24 VDC, 0.5 A 32 outputs CJ1W-0OD233 | A-28
MIL connector, 24 VDC, 0.5 A 32 outputs CJ1W-0OD234 | A-29
Fujitsu connector, 12 to 24 VDC, 0.3 A 64 outputs CJ1W-0OD261 A-31
MIL connector, 12 to 24 VDC, 0.3 A 64 outputs CJ1W-OD263 | A-33
Sourc- | Terminal block, 24 VDC, 2 A, load short-cir- | 8 outputs CJ1W-0D202" | A-35
ing out- | cuit protection, line disconnection detection
puts Terminal block, 24 VDC, 0.5 A, load short-cir- | 8 outputs CJ1W-0OD204" | A-37
cuit protection
Terminal block, 24 VDC, 0.5 A, load short-cir- | 16 outputs CJ1W-OD212 | A-38
cuit protection
MIL connector, 24 VDC, 0.5 A, load short-cir- | 32 outputs CJ1W-0OD232 | A-39
cuit protection
MIL connector, 12 to 24 VDC, 0.3 A 64 outputs CJ1W-0OD262 | A-40
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* Although 16 1/O bits (1 word) are allocated, only 8 of these can be used for external 1/0. These Units are also
treated as 16-point I/O Units in the Unit configuration.

® Basic Mixed I/O Units

T‘ﬁ’;:’ J Name Specifications Model Page
Basic I/0 | 24-VDC Sinking Fujitsu connector 16 inputs CJ1W-MD231 | A-42
Units Inputs/Transis- | output Inputs: 24 VDC 16 outputs
tor Output Units
Outputs: 12t0 24 VDC, 0.5 A
MIL connector CJ1W-MD233 | A-44
Inputs: 24 VDC
Outputs: 12 t0 24 VDC, 0.5 A
Fujitsu connector 32 inputs CJ1W-MD261 | A-45
Inputs: 24 VDC 32 outputs
Outputs: 12 t0 24 VDC, 0.3 A
MIL connector CJ1W-MD263 | A-47
Inputs: 24 VDC
Outputs: 12 t0 24 VDC, 0.3 A
Sourcing | MIL connector 16 inputs CJ1W-MD232 | A-49
output Input: 24 VDC 16 outputs
Outputs: 24 VDC, 0.5 A, load short-cir-
cuit protection
TTL I/O Units Inputs: 5 VDC 32 inputs CJ1W-MD563 | A-51
Outputs: 5 VDC, 35 mA 32 outputs
Precautions for Contact Output Units A-53
Load short-circuit protection and line disconnection detection for CJ1W-0OD202 A-99
Load short-circuit protection for CJ1W-OD204/0D212/0D232/MD232 A-102

Reading External Connection and Terminal-Device Variable
Diagrams

¢ |/O terminals in the external connection and terminal-device variable diagrams are shown as viewed

from the front panel of the Unit.

e Terminal numbers AO to A9 and BO to B9 are used in this manual, but they are not printed on all

Units.

e A0 to A20 and B0 to B20 are printed on the Units.

* The signal names of the terminals are the device variable names. The device variable names are the
names that use “Jxx” as the device name.

NJ-series CPU Unit Hardware User’s Manual (W500)
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I Basic Input Units with Terminal Blocks

® CJ1W-ID201 DC Input Unit (12 to 24-VDC, 8 Points)

8-point DC Input Unit with Terminal Block
CJ1W-ID201

12t0 24 VDC

10.2 t0 26.4 VDC

2.4 kQ

10 mA typical (at 24 VDC)

8.8 VDC min./3 mA min.

3 VDC max./1 mA max.

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)"

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)"

8 independent circuits

100% simultaneously ON
20 MQ between external terminals and the GR terminal (100 VDC)

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current
of 10 mA max.

80 mA max.
110 g max.
Signal
Ignal name 2.4 KQ
Jxx_Ch1_In00
| ‘ 2
S]al { # 3
o o I . &3 =
o © ' o
S| wl | ®
=
L5
CoMo 1 E
to Input indicator
2.4kQ |
Jxx_Ch1_In07
v ‘ 2
Slal i { 3
o—o 1AV % =
878 | <
' €
o
com? 1 =
Input indicator
. Con-
Signal nector  Signal
name  pin+2 name
Cofal
A0 = Jxx_Ch1_In00
1180
AT T 19xx_Ch1_Inot
c2[, 181
A2 Jxx_Ch1_In02
a2

o |A3[ =~ Jxx_Ch1_In03
A4 Jxx_Ch1_In04
CS[psl4

&e [Yxx_Ch1_In05

A6[—— Jxx_Ch1_In06

ol s7] Jxx_Cht :—I_nO7_“ |
—Bs| NC :

== 12t0 24 VDC

Polarity of the input power supply can be connected in either direction.

*1  The ON response time will be 20 ps maximum and OFF response time will be 400 us maximum even if the response time are set to 0 ms

due to internal element delays.
*2  Terminal numbers AO to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They are not

printed on the Units.
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Note Although 16 1/O bits (1 word) are allocated, only 8 of these can be used for external I/0. These Units are also treated as 16-point 1/0
Units in the Unit configuration.

® CJ1W-ID211 DC Input Unit (24 VDC, 16 Points)

Name 16-point DC Input Unit with Terminal Block

Model CJ1W-ID211

Rated Input Voltage 24 VDC

Allowable Input Voltage 20.4 t0 26.4 VDC

Range

Input Impedance 3.3kQ

Input Current 7 mA typical (at 24 VDC)

ON Voltage/ON Current 14.4 VDC min./3 mA min.

OFF Voltage/OFF Current 5 VDC max./1 mA max.

ON Response Time 8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)"!
OFF Response Time 8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)"!
Number of Circuits 16 (16 points/common, 1 circuit)

Number of Simultaneously 100% simultaneously ON (at 24 VDC) (Refer to the following illustration.)

ON Points

Insulation Resistance 20 MQ between external terminals and the GR terminal (100 VDC)

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10

Dielectric Strength mA max.

Internal Current Consumption | 80 mA max.

slun o/l d1seg Jo suoneoyoads z-v

Weight 110 g max.
Temperature characteristics 16 points
for simultaneously ON points at 45°C.
Signal 18
name i o 2, <
1 3.3kQ 470 O 2 i
. 4 > 12 points
Jxx_Ch1_In00 ? W % :2 Input voltage: 26.4 VDC &~ at55°C.
1 =
J Ch1toln15 : 1000 pF {%{ ?g £ g "
q q q q xx_Ch1_| - 8
Circuit Configuration P | 5 g
= ER
coMm g 5.
com :! Input indicator T_ﬁi kS ZZ )
! | 0 0 10 20 30 40 50 60 (°C)
| Ambient temperature )|>
w
N
Signal Connector Signal ng
name pin *2 name 23
(¢}
S
Jxx_Ch1_In00 g
A0 Jxx_Ch1_In01 —— x
O Chi im0l —— L (7]
Jxx_Ch1_In02| B0 © © i
o SAULPLLLCR — '
B1 Jxx_Ch1_In03 > !
Jxx_Ch1_In04 A2 H
O—— ] \
B2 Jxx_Ch1_In05 - ~ > :
Jxx_Ch1_In06 A3 !
o =" —
q JIxx_Ch1_In07 —— !
External connection and ter- —B3———— © O—» i

Jxx_Ch1_In08 v

|

= —— 24VDC
— -

minal-device variable diagram
g B4 [Jxx_Chi_In09 '

Jxx_Ch1_In10 A5

oXX _N1_InTY |
Jxx_Ch1_In11 ——
(I [xx_ntInt’ ~ >
Jxx_Ch1_In12 A6 BS
O—— —
B6 Jxx_Ch1_In18 —— )

Jxx_Ch1_In14 A7

%

B7 Jxx_Ch1_In15 ——

A8 —
s coMm

158

coMm

* Polarity of the input power supply can be connected in either direction.

*1  The ON response time will be 20 ps maximum and OFF response time will be 400 pus maximum even if the response time are set to 0 ms
due to internal element delays.

*2 Terminal numbers A0 to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They are not
printed on the Units.
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® CJ1W-ID212 DC Input Unit (24 VDC, 16 Points)

Name 16-point DC Input Unit with Terminal Block
Model CJ1W-ID212

Rated Input Voltage 24 VDC

Allowable Input Voltage Range | 20.4 to 26.4 VDC

Input Impedance 3.3kQ

Input Current

7 mA typical (at 24 VDC)

ON Voltage/ON Current

14.4 VDC min./3 mA min.

OFF Voltage/OFF Current

5 VDC max./1 mA max.

ON Response Time

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)"!

OFF Response Time

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)"!

Number of Circuits

16 (16 points/common, 1 circuit)

Number of Simultaneously ON
Points

100% simultaneously ON (at 24 VDC)
(Refer to the following illustration.)

Insulation Resistance

20 MQ between external terminals and the GR terminal (100 VDC)

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10

Dielectric Strength
mA max.
Internal Current Consumption | 130 mA max.
Weight 110 g max.
Temperature characteristics 16 points
for simultaneously ON points at 45°C.
Signal 2 e M
name — £ 16
| 3.3k 470 Q gz 1 » 12 points
Jxx_Ch1_In00 ? W S, Input voltage: 26.4 VDC »| at55°C.
|2
0 | ’—;[ ;’g % _g 10
. . . Jxx_Ch1_In15 - z 5 2
Circuit Configuration o G115 §)- 1000 pF > | s 5¢
! L g g s
coMm ¢ . g s
coMm é Input indicatorT—N— g 2
! %0 10 20 30 40 50 60 (°C)
| o Ambient temperature
Signal Connector Signal
name pin 2 name
OI00 A0 Jxx_Ch1_In01 ———
I— BO ——="=""0 O—4 .
Jxx_Chi_In02 |, :
07 |
Jxx_Ch1_In03 —— '
—_— e i { ( )—‘ 1
Jxx_Ch1.In04 | ), B1 !
O == — !
B2 Jxx_Ch1_In05 —— !
Jxx_Ch1_In06 A3 !
o———- —_
A A Jxx_Ch1_In07 ——= !
External connection and termi- e bt Inos 1 B3 F————=—0 0O—4¢ !
nal-device variable diagram O | A g o oht inos ——— 24VDC
— =20 O0—e
Jxx_Ch1_In10 i
o AS Jxx_Chi_In11 ——— |
—{B5 F—=—"=""-0 O—9 '
Jxx_Ch1_In12 '
© A6 Jxx_Ch1_In138 ——— i
Jxx_Chi_In14 B ———— 0 o—¢ :
= : A7 Jxx_Ch1_In15 —— :
com—1B7 ———=—-0 o— '
A8 COM :
e L E—

* Polarity of the input power supply can be connected in either direction.

*1  The ON response time will be 15 us maximum and OFF response time will be 90 pus maximum even if the response time

are set to 0 ms due to internal element delays.

*2 Terminal numbers AO to A8 and B0 to B8 are used in the external connection and terminal-device variable diagrams. They
are not printed on the Units.

A-8
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® CJ1W-ID231 DC Input Unit (24 VDC, 32 Points)

Appendices

Name 32-point DC Input Unit with Fujitsu Connector
Model CJ1W-ID231

Rated Input Voltage 24 VDC

Allowable Input Voltage 20.4t0 26.4 VDC

Range

Input Impedance 5.6 kQ

Input Current

4.1 mA typical (at 24 VDC)

ON Voltage/ON Current

19.0 VDC min./3 mA min.

OFF Voltage/OFF Current

5 VDC max./1 mA max.

ON Response Time

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)”

OFF Response Time

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)'

Number of Circuits

32 (16 points/common, 2 circuits)

Number of Simultaneously
ON Points

75% (12 points/common) simultaneously ON (at 24 VDC) (Refer to the following illustration.)

Insulation Resistance

20 MQ between external terminals and the GR terminal (100 VDC)

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA

Dielectric Strength
max.
Internal Current Consump- | 90 mA max.
tion
Weight 70 g max.
Accessories None
" Number of Simultaneously ON Points vs.
élllgcv?/:% E;gmngl ) Ambient Temperature Characteristic
; o €
] T T T ; o .
Jx¢_Ch1_In0o S s 32 points at 40°C. %2 poits at 48°C| Input valtage:
Wdm to o I 4 v \ |
Jxx_Ch1_In15¢ > S\ nput voltage:
rCo?Arl'urAectcr XX O g 25 \‘ " 26.4 VDC
COMO ¢ ] NC Y12 points/
COMO ¢ £ S 20 common
3 z . % at55°C
. . - - S D 10 points/
Circuit Configuration 5 2 19 points
% g at55°C
i - € s
| 56kQ N
JXXJ:"“ZJ”OO ¢ "'l Y 10 20 30 40 50 60 (°C)
0 H e} H H .
S m+1 Jxx,Ch2,In15¢:> é‘ S :{%U i Ambient Temperature
row B com ,O-T W T
comt &
Signal Connec- Signal
Allocated name torpin  name Allocated
CIO word CIO word
- o_Jdxx_Ch1_In00 A1 B Jxx_Ch2_In00 o -y
i | o o Jxx_Chi_In01 A2 |2 Jxx_Ch2_In01 i
| e '
i | o o Jxx_Chi_In02 A3 B3 Jxx_Ch2_In02 i
! 1l ¢o o Jxx_Ch1_In03 A B4 Jxx_Ch2_In03 5 L !
WM e T 4o o b Ont inoa T Ch2 inoa = [ Wd m+1
VDG - - 24
i b\ o o Jxx_Ch1_In05 26|86 Jxx_Ch2_In05 VDCE
i b\ o o Jxx_Ch1_In06 A7 |B7 Jxx_Ch2_In06 5 i
i ‘b o o Jxx_Ch1_In07 28 | B8 Jxx_Ch2_In07 o i
1 M M1 i
L COmo 29| B9 COl ___1
Jxx_Ch1_In08 Jxx_Ch2_In08
External connection and — A10[B10 2 2
. . . ‘o o Jxx_Ch1_In09 A111B11 Jxx_Ch2_In09 o—d
terminal-device variable =
dia - ‘o o Jxx_Ch1_In10 A12]B1 Jxx_Ch2_In10 o—d
g Jxx_Ch1_In11 Jxx_Ch2_In11
wd m —0 © A13B13 o Wd m+1
L o o Jxx_Ch1_In12 A4lB14 Jxx_Ch2_In12 o
L o o Jxx_Ch1_In13 At5B15 Jxx_Ch2_In13 o
L o o Jxx_Ch1_In14 A16B16 Jxx_Ch2_In14 o
Lo o Jxx_Ch1_In15 A17I817 Jxx_Ch2_In15 o
COmMo COM1
A18/B18
NC NC
A19B19
NC NC
A20|B20

* The input power polarity can be connected in either direction.
¢ Be sure to wire both pins A9 and A18 (COMO), and set the same polarity for both pins.
* Be sure to wire both pins B9 and B18 (COM1), and set the same polarity for both pins.
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* The ON response time will be 20 ps maximum and OFF response time will be 400 pus maximum even if the response times
are set to 0 ms due to internal element delays.

Note Observe the following restrictions when connecting to a 2-wire sensor.

¢ Make sure the input power supply voltage is larger than the ON voltage (19 V) plus the residual voltage of the sen-
sor (approx. 3 V).

* Use a sensor with a minimum load current of 3 mA min.
* Connect bleeder resistance if you connect a sensor with a minimum load current of 5 mA or higher.

® CJ1W-ID232 DC Input Unit (24 VDC, 32 Points)

Name 32-point DC Input Unit with MIL Connector
Model CJ1W-1D232
Rated Input Voltage 24VDC

Allowable Input Voltage
Range

20.4t0 26.4 VDC

Input Impedance

5.6 kQ

Input Current

4.1 mA typical (at 24 VDC)

ON Voltage/ON Current

19.0 VDC min./3 mA min.

OFF Voltage/OFF Cur-
rent

5 VDC max./1 mA max.

ON Response Time

*

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)

OFF Response Time

*

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)

Number of Circuits

32 (16 points/common, 2 circuits)

Number of Simulta-
neously ON Points

75% (12 points/common) simultaneously ON (at 24 VDC) (Refer to the following illustration.)

Insulation Resistance

20 MQ between external terminals and the GR terminal (100 VDC)

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA

Dielectric Strength
max.
Internal Current Con- 90 mA max.
sumption
Weight 70 g max.
Accessories None
Allocated Signal Number of Simultaneously ON Points vs.
CIO word name Ambient Temperature Characteristic
| pl. @
: 5.6 kQ £ T T ; o .
Jxx_Ch1_In00 ¢ S s 32 points at 40°C. 32 points z 48°C |2n4p§1/tr;/ghage-
wd m to w l a z | :
d 30 nput voltage:
Connector Jxx_Ch1_In15 O § 3 (_3. \\\ x 26.4 V_DC
vy H 8 T o] Q25 & 12 points/common
COMO ¢ 1 8 20 X< atss°C
- c
como s SW 2 % 15 - 10 points/common
. . . . H — 3 £ at55°C
Circuit Configuration < e % 10
— IS
Input indicator |« % ;g 5
= 5o
Jxx_Ch2._In00 & 56k = o 10 20 0 40 50 60 (°C)
to Lal Ambient Temperature
m+1 ) =
Connector Jxx_Ch2_In15 ¢ § g: it
row B COM1 H v—T 0
com1 o—T

A-10
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External connection and
terminal-device variable
diagram

Signal Connec-  Signal Allocated
éllgcva\/ﬁ% name tor pin name CIO word
NC 112 NC
com1 34 com1

Jxx_Ch2_In15 5|6 Jxx_Ch2_| In07

Jxx_Ch2_In14 718 Jxx_Ch2_| In06 [—

Jxx_Ch2_In13 910 Jxx_Ch2_| In05 —

W ma Jxx_Ch2_In12 1112 Jxx_Ch2_| In04 — W met

Jxx_Ch2_In11 13114 Jxx_Ch2_In03 ——

Jxx_Ch2_In10 1516 Jxx_Ch2_In02 ——
552X Ch2 In09 [y 711 yxx_Ch2_In01 ——
55JXx Ch2 In08 [ 9155] Jxx_Ch2_In00

NC 21l2 NC
COMO 232 COMo
55 Jxx_Ch1_In15 25006 Jxx_Ch1_In07 5

Jxx_Ch1_In14 2728 Jxx_Ch1_In06 5
— Jxx_Ch1_In13 2930 Jxx_Ch1_In05 5
— Jxx_Ch1_In12 Jxx_Ch1_In04

Wd m 31/32 © Wd m
== Jxx_Ch1_In11 3334 Jxx_Ch1_In03
—— Jxx_Ch1_In10 35/36 Jxx_Ch1_In02 5
24VDC 55 Jxx_Ch1_In09 37|38 Jxx_Ch1_In01 5
E“i*“’ — Jxx_Ch1_In08 39140 Jxx_Ch1_In00 5

* The input power polarity can be connected in either direction.
* Be sure to wire both pins 23 and 24 (COMO), and set the same polarity for both pins.
¢ Be sure to wire both pins 3 and 4 (COM1), and set the same polarity for both pins.

* The ON response time will be 20 us maximum and OFF response time will be 400 us maximum even if the response times
are set to 0 ms due to internal element delays.

Note Observe the following restrictions when connecting to a 2-wire sensor.

¢ Make sure the input power supply voltage is larger than the ON voltage (19 V) plus the residual voltage of the sen-
sor (approx. 3 V).

* Use a sensor with a minimum load current of 3 mA min.
* Connect bleeder resistance if you connect a sensor with a minimum load current of 5 mA or higher.

® CJ1W-ID233 DC Input Unit (24 VDC, 32 Points)

Name 32-point DC Input Unit with MIL Connector
Model CJ1W-ID233
Rated Input Voltage 24 VDC

Allowable Input Voltage
Range

20.4 t0 26.4 VDC

Input Impedance

5.6 kQ

Input Current

4.1 mA typical (at 24 VDC)

ON Voltage/ON Current

19.0 VDC min./3 mA min.

OFF Voltage/OFF Current

5 VDC max./1 mA max.

ON Response Time

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)"

OFF Response Time

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)*

Number of Circuits

32 (16 points/common, 2 circuits)

Number of Simulta-
neously ON Points

75% (12 points/common) simultaneously ON (at 24 VDC) (Refer to the following illustration.)

Insulation Resistance

20 MQ between external terminals and the GR terminal (100 VDC)

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA

Dielectric Strength

max.
Internal Current Con- 200 mA max.
sumption
Weight 70 g max.
Accessories None
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Allocated Signal Number of Simultaneously ON Points vs.
CIO word name Ambient Temperature Characteristic
0 Ch1_In00 & [ ] . 32 points at 40°C. 32 points af 48°C Input voltage:
— - T 0 R a
wam Jxx ctr?1 15 & EL S Ezr 8 2= Input voltage:
Connector == H ST 8f Lhe i > " 26.4 VDC
row A v—T ) 8 25 & 12 points/common
COMO ¢ 2 % N)¥| atssc
COMO o—T 9 s L .
. SW £ E 15 1?5;35o|gts/common
. . - - o 8 £ at 55°
Circuit Configuration s S 3 40
T S
; Input indicat 5 g s
nput in |caorT_;.7§ _g .
Jxx_Ch2 1n00 ¢ 56ka z o 10 20 30 40 50 60 (°C)
e ul o Ambient Temperature
1 L S
Connector m+1 [ Jxx_Ch2_In15 o S 3 i
row B QT © ;
COM1 o [
COM1 ¢
Allocated Signal Connec- Signal Allocated
CIO word name tor pin name CIO word
24 VDC
i i l NC T2 |NC
: | COM1 [, |COM1
—— Jxx_Ch2_In15 5|6 Jxx_Ch2_In07 5
—— Jxx_Ch2_In14 718 Jxx_Ch2_In06 -
——Jxx_Ch2_In13 910 Jxx_Ch2_In05
— 5—5dxx_Ch2 In12 [T 5]Jxx_Ch2 In04 W
—— Jxx_Ch2_In11 13114 Jxx_Ch2_In03
— Jxx_Ch2_In10 15116 Jxx_Ch2_In02 ——
5o Ch2 In09 354 g] yxx Ch2 In01 ——
5—5xx_Ch2_In08 [1q15n] yxx_Ch2 In00 _—
External connection and NC [511oo|NC
terminal-device variable COMO 55154 COMO
diagram Oinxfchums 25006 Jxx_Ch1_In07 ——
5—5Jxx_Ch1_In14 o1 ol bxx Chi In06 5—
7Jxxfgh1fln13 29130 Jxxfghunos 5
——Jxx_Ch1_In12 Jxx_Ch1_In04
Wam S0 Ch1_In11 oo s Ghi_Ings - wdm
— Jxx_ _In 33)34 IXX_ _Ini
— Jxx_Ch1_In10 35/36 Jxx_Ch1_In02 e
24VDG  +—5—5I0 Ch1_In09 [oo gl xx Ch1 In01
E"il'"5 — Jxx_Ch1_In08 39140 Jxx_Ch1_In00
H || H
* The input power polarity can be connected in either direction.
¢ Be sure to wire both pins 23 and 24 (COMO0), and set the same polarity for both pins.
¢ Be sure to wire both pins 3 and 4 (COM1), and set the same polarity for both pins.

* The ON response time will be 15 pus maximum and OFF response time will be 90 us maximum even if the response times
are set to 0 ms due to internal element delays.
Note Observe the following restrictions when connecting to a 2-wire sensor.

* Make sure the input power supply voltage is larger than the ON voltage (19 V) plus the residual voltage of the sen-
sor (approx. 3 V).

* Use a sensor with a minimum load current of 3 mA min.
* Connect bleeder resistance if you connect a sensor with a minimum load current of 5 mA or higher.

® CJ1W-ID261 DC Input Unit (24 VDC, 64 Points)

Name 64-point DC Input Unit with Fujitsu Connector
Model CJ1W-ID261

Rated Input Voltage | 24 VDC

Allowable Input Volt- | 20.4 to 26.4 VDC

age Range

Input Impedance 5.6 kQ

Input Current 4.1 mA typical (at 24 VDC)
ON Voltage/ON Cur- | 19.0 VDC min./3 mA min.
rent

OFF Voltage/OFF 5 VDC max./1 mA max.
Current
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ON Response Time | 8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)

OFF Response Time | 8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)”

Number of Circuits 64 (16 points/common, 4 circuits)

Number of Simulta- | 50% (16 points/common) simultaneously ON (at 24 VDC) (Refer to the following illustrations.)
neously ON Points

Insulation Resis- 20 MQ between external terminals and the GR terminal (100 VDC)
tance

Dielectric Strength 1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA max.

Internal Current 90 mA max.
Consumption
Weight 110 g max.
Accessories None
. Number of Simultaneously ON Points vs.
é\llgcvavtoerc(jj slagnﬂél - — Ambient Temperature Characteristic
: - 2 2 — 64 pointsat————————————~ .
wd {Jxx,Chté,anO i i § § 70 25°C 64 poiﬂs at 35°C 64 points at 47°C
Connector| m Jxx_Ch1_In15 & | © z M Input voltage:
rowA ~ como ! P B 5 % N — put voltage:
£ AN N 20.4 VDC
CN1 Wd [ Jxx Chgc%’\ggz_l g _g %0 \i\ \A\/ 12 points/common
o . ’ —Ch2.| o, sSw = e 40 Input voltage: N 4T (total: 45 points) >
) ) ) onnector] M+1] | o3 15 b o) " Indicator & 4 VDC \ at 55°C N
Circuit Configura- row B ~oomr g mPutindeater Ly switching 5 %0 Input voltage: =8 points/common b
tion comty g = % 26.4 VDC Ny | atssc 7
Wd {Jxxfcgsflnoo ? 4 § g 10 8 points/common 1]
Connector{ M+2 JXX*Ch%(I;yJAZé : § 2 . g?;a%l::ée points max.) g
rowA com2 ! }— % =z o 10 20 30 40 50 60 (°C) g
CN2 Wd {Jxx_(%h4_ln00§> = Ambient Temperature (=
(o i I
Connector] m+3(Jxx_Ch4_In15 ¢ g
row B COM3 7]
COM3 & o
-
o
CN1 CN2 2
All d S | C Si | All d a
locate ignal onnec- ignal ocate Si | - i —
CIO word name tor pin name CIO word éklgc‘:ﬁz n\agr:: E’?Tﬁ?ﬁ © Elag,-,:: ! élllgcit;g a
\c [B20|A20| | ——e ——— Jxx_Ch3_In00 Al Bt Do Chd_In00_——— I g
NG B19|A19 NC i —— Jxx_Ch3_In01 A2 | B2 Jex_Cha_In01_——— i 5..
Somr1B18|A18 e i ——— Jxx_Ch3_In02 3|83 Jx Cha o2 ——— i
—o B17|A17] o o— Qo b cha_inos P p— e
—— U Ch2_Int5 Jox Chi_ints —— Eq 1 L |A4]B4 © - 1 E
—O B16|A16 o—4 T | - — ——— Jxx_Ch3_In04 Jxx_Ch4_In04 55 —_— - | T
Jxx_Ch2_In14 Jxx_Ch1_In14 —— = 124 A5 | B5 % =
»——O B15|A15 o—a 1 vDC ——— Jxx_Ch3_In05 Do Ohd_In05_——— VDG !
~— Jxx_Ch2_In13 Jxx_Ch1_In13 —— H 6 Be H
+ O B14|A14 o—e € H —— Jxx_Ch3_In06 Jxx_Ch4_In06 ——— H
£ ——— Jxx_Ch2_In12 Jxx_Ch1_In12 3 1 7|87 © H
o — Jbx_Ch2_| Chl_in12 —— i |
= $—0O O—— B13|A13 ——0 O—4 2 i ——— Jxx_Ch3_In07 Do CNIN7_ s ' >
JocCh2_int1 JoCOhT_Intt | 8| B8 1 q
+—o B12|A12 o0 ot ! com2 com3 ! n
= A9 | B9 - \
. Ch2_in10 b Ch1in10 N
—O B11|A11 o—4 —— Jxx_Ch3 _In08 Jxx_Ch4_In08 ——
Jxx_Ch2_In09 Jx 109 A10/B10 o w
. —O B10|A10 o—3 —— Jxx_Ch3_In0g Jox Chd In09 ——— %
External connection Jex_Ch2_In0 Jx_Ch1_Ino A11|B11 2
N 5 i o 189 | A9 oo - —— J0CCh3_In10 Do Chd In0_—— N
and terminal-device : . _ i A12/B1 S
= A H >—0 B8 | A8 o—s \ o —— Jxx_Cha_In11 Jxx Chd_Int1 —— @
variable diagram ! JoCha_ino7 o ChT_Ing? ; £ A13|B13 o £ P
[ »—0 © B7 | A7 0 o—e 1 o ——— Jxx_Ch3_In12 Jxx_Chd_In12 —— o S
H 1 2 A14|B14 o = =
H yo oI el As Joont nes 0 o H ——— Jxx Ch3_In13 Jxx_Ché_In13 —— %]
e 12 o Ch2_In0s o Cht_Ins —— 2 — JA15|B15;—— ©
£ _LVDC — 5| A5 ——— o4 VDC.L £ ——— U Ch3_int4 Do Cha_Int4_——
o) == — Jx_Ch2_In04 Jxx_Ch1_In04 - =z A16|B16
= ' O B4 | A4 o—e ' = Jxx_Ch3_In15 Do ChdInts_——
' o Ch2_Ino3 S Chi_In03 | A17|B17
! N 3| A3 o4 ! com2 com3
! Jxx_Ch2_In02 " Jx 02 ! o A18|B18 o
+—0 O o o—e
i Jxx_Ch2_In01 Jx Chinot i A19|B19
t- B1| A1 === NC NC
° Jxx_Ch2_In00 Jxx_Ch1_In00 © A20|B20
* The input power polarity can be connected in either | « The input power polarity can be connected in either
direction. direction.
* Be sure to wire both pins A9 and A18 (COMO) of » Be sure to wire both pins A9 and A18 (COM2) of
CN1, and set the same polarity for both pins. CN2, and set the same polarity for both pins.
* Be sure to wire both pins B9 and B18 (COM1) of  Be sure to wire both pins B9 and B18 (COM3) of
CN1, and set the same polarity for both pins. CN2, and set the same polarity for both pins.

* The ON response time will be 120 ps maximum and OFF response time will be 400 us maximum even if the response times
are set to 0 ms due to internal element delays.
Note Observe the following restrictions when connecting to a 2-wire sensor.

¢ Make sure the input power supply voltage is larger than the ON voltage (19 V) plus the residual voltage of the sen-
sor (approx. 3 V).

¢ Use a sensor with a minimum load current of 3 mA min.
¢ Connect bleeder resistance if you connect a sensor with a minimum load current of 5 mA or higher.
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® CJ1W-ID262 DC Input Unit (24 VDC, 64 Points)

Name 64-point DC Input Unit with MIL Connector
Model CJ1W-ID262

Rated Input Voltage | 24 VDC

Allowable Input Volt- | 20.4 to 26.4 VDC

age Range

Input Impedance 5.6 kQ

Input Current

4.1 mA typical (at 24 VDC)

ON Voltage/ON Cur- | 19.0 VDC min./3 mA min.
rent

OFF Voltage/OFF 5 VDC max./1 mA max.
Current

ON Response Time

*

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)

OFF Response Time

8.0 ms max. (Can be set to between 0 and 32 ms in the Unit Information settings.)"

Number of Circuits

64 (16 points/common, 4 circuits)

Number of Simulta-
neously ON Points

50% (8 points/common) simultaneously ON (at 24 VDC) (Refer to the following illustrations.)

Insulation Resis-
tance

20 MQ between external terminals and the GR terminal (100 VDC)

Dielectric Strength 1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA max.
Internal Current 90 mA max.
Consumption
Weight 110 g max.
Accessories None
Allocated ~ Signal Number of Simultaneously ON Points vs.
ClOword  name E N Ambient Temperature Characteristic
| 5.6kQ 2]
Wdm {JXX—C"U”gO i T 3l £ 1o | B4 points at35°C |64 points at 35°C, 64 points at 47°C
Jox_Ch1_Ini5 & sla E S| 3 ~ 2 G
COMO o ST8 [ g oo << \ Input voltage:
COMO & = 5 2 N R N\ | 204 voe
CN1 Jxx_Ch2_In00 ¢ LE] g0 . 12 points/common
Wdm+1 {J ch2_| f ! °—SW rindicator qg) 40 Irltptjltr;/gltage_ )‘\\ \&’(total:% points)
Circuit Configura- ooy & nputindicator L,_awithing Sl [0 ] NN | #%¢
. COM1 ('? circuit g —{ Input vohcage. N —8 polroﬂs/common
tion Jxx_Ch3, 1n00 28K z E 26.4 VD at 55°C
Wwd m+2{ T Ttg Yla j 3| 5 8 points/common
Jxx,Chség\'}Ig © §: S E 3 % i K 10 (total: 26 points max.)
Come s b = 1% g Eo asse
CN2 Jxx,Ch4,ln00é % : z 0 10 20 30 40 50 60 (°C)
Wd m+3 {Jxx Cha |n€"5é ;E Ambient Temperature
~ com3b |
COM3 ¢
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* The ON response time will be 120 ps maximum and OFF response time will be 400 us maximum even if the response times
are set to 0 ms due to internal element delays.

CN1 CN2
Allocated Signal  Connec-  Signal Allocated Allocated Signal  Connec- Signal Allocated
CIO word name  torpin name CIO word CIO word name  torpin  name CIO word
24VDC
‘Oinx,ChlianO 40 39 Jxx,ChLInOBioi I___.II,__I NC 1 2 NC
Jxx_Ch1_In01 Jxx_Ch1 In09 ~—~ Lol coms coms
38|37 o ——] 3|4
Jxx_Ch1_In02 36135 Jxx,Chi,ImOOi I Jxx_Ch4_In15 56 Jxx_Ch4_In07
E Jxx_Ch1_In03 34 33 Jxx_Ch1_In11 —— — E - — ~Jxx_Ch4_In14 7 8 Jxx,ChAJnﬁﬁoi
; Jxx_Ch1_In04 32 31 Jxx_Ch1_In12 707 ; b Jxx_Ch4_In13 9 10 JXX,ChAJnO5T
Jxx_Ch1_In05 30 29 JXX,Ch‘,InTSioi E Jxx_Ch4_In12 11 12 Jxx_Ch4. \HOAO E
— - Jxx_Ch1_In06 Jxx_Ch1_In14 — kel Jxx_Ch4_In11 Jxx_Ch4_In03 e
28|27 o 3] 14 2
— ~Jxx_Chi1_In07 26 25 Jxx_Ch1_In15 —— ; Jxx_Ch4_In10 15 16 Jxx,Ch-'L\r\OZO o
COMo 24 23 COMO Jxx_Ch4_In09 17 18 Jxx_Ch4_In01
NC 22 21 NC Jxx_Ch4_In08 19 20 Jxx,Ch-"JnOOO
. Jxx_Ch2_In00 Jxx_Ch2_In08 —— NC NC
External connection , 20119 °° 2122
. . o xx_Ch2_In01 18 17 Jxx_Ch2_In09 L com2 23 24 com2
and' term“:‘al-deVIce Jxx_Ch2_In02 16 15 Jxx_Ch2_In10 —— —— Jxx_Ch3_In15 25 26 Jxx_Ch3_In07 0707
varlable dlagram ‘; Jxx_Ch2_In03 14 13 Jxx_Ch2 In11 —— = ‘é Jxx_Ch3_In14 27 28 Jxx_Ch3_In06 707
.E ijx,ChZ,anA 12 11 Jxx_Ch2_In12 —— = g . Jxx_Ch3_In13 29 30 Jxx_Ch3_In05
; inx,ChZ,anS 10 9 Jxx_Ch2_In13 —— = g Jxx_Ch3_In12 31 32 Jxx,ChSJr\OAO E
ﬁJxx,ChZ,anS 8 7 Jxx_Ch2_In14 —— = g Jxx_Ch3_In11 33 34 Jxx_Ch3_In03 el
Jxx_Ch2_In07 6 5 Jxx_Ch2_In15 —— Jxx_Ch3_In10 35 36 Jxx,ChSJr\OZO ; |>
COoM1 COM1 Jxx_Ch3_In09 Jxx_Ch3_In01 »
43 ; 37/38 ° 7
NC K NC el Jxx_Ch3_In08 39]40 Jxx.Ch3_In0o '8
0
24 VDC =
(]
) . - 2
* 'ghe Tput power polarity can be connected in either |, e it power polarity can be connected in either =
frection. ' direction. 2
* Be sure to wire both pins 23 and 24 (COMO) of * Be sure to wire both pins 23 and 24 (COM2) of CN2, o,
CN1, and seT the sam§ polarity for both pins. and set the same polarity for both pins. o
* Be sure to wire both pins 3 and 4 (COM1) of CN1, |, g 5ie to wire both pins 3 and 4 (COM3) of CN2, and 2
and set the same polarity for both pins. set the same polarity for both pins. =
o
c
3,
E
[/

Note Observe the following restrictions when connecting to a 2-wire sensor.

¢ Make sure the input power supply voltage is larger than the ON voltage (19 V) plus the residual voltage of the sen-
sor (approx. 3 V).

* Use a sensor with a minimum load current of 3 mA min.
* Connect bleeder resistance if you connect a sensor with a minimum load current of 5 mA or higher.

suun O/l diseg ¢-¢-v

NJ-series CPU Unit Hardware User’s Manual (W500) A-15



Appendices

® CJ1W-1A201 AC Input Unit (200 VAC, 8 Points)

8-point AC Input Unit with Terminal Block

CJ1W-1A201

200 to 240 VAC 50/60 Hz

170 to 264 VAC

21 kQ (50 Hz), 18 kQ (60 Hz)

9 mA typical (at 200 VAC, 50 Hz),
11 mA typical (at 200 VAC, 60 Hz)

120 VAC min./4 mA min.

40 VAC max./2 mA max.

18.0 ms max. (Default setting in Unit Information: 8 ms)*1

48.0 ms max. (Default setting in Unit Information: 8 ms)”!

8 (8 points/common, 1 circuit)

100% (8 points/common) simultaneously ON

20 MQ between external terminals and the GR terminal (500 VDC)

2,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage
current of 10 mA max.

80 mA max.
130 g max.
None
Signal
name :
i
i
Jxx_Chi_In00 C

820Q 1MQ

to H
Jx_Ch1_In07 Q 015 UF 250 3

CcoM
i
1
Connec- Signal
tor pin-2 name
NC | AO Jxx_Ch1_In00
BO O
NC | Al Jxx_Ch1_In01
B1 o—=e
NC | A2 Jxx_Ch1_In02
B2 o—=e
NC | A3 Jxx_Ch1_In03
B3 ' () 200 to 240 VAC
[Vl 1
NC | A4 Jxx_Ch1_In04 °
B4 o—*e
NC | A5 Jxx_Ch1_In05
B5 o—=
NC | A6 Jxx_Ch1_In06
B6 o—e
NC | A7 Jxx_Ch1_In07
B7
NC | A8 coM
B8

*1 Can be setto 0 ms, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, or 32ms in the Unit Information settings. When the response
times have been set to 0 ms, the ON response time will be 10 ms maximum and the OFF response time will be 40 ms

maximum due to internal element delays.

*2 Terminal numbers AO to A8 and B0 to B8 are used in the external connection and terminal-device variable diagrams. They

are not printed on the Units.

Note Although 16 1/O bits (1 word) are allocated, only 8 of these can be used for external /0. These Units are also treated as

16-point I/O Units in the Unit configuration.

A-16

NJ-series CPU Unit Hardware User’s Manual (W500)



® CJ1W-IA111 AC Input Unit (100 VAC, 16 points)

Appendices

Name

16-point AC Input Unit with Terminal Block

Model

CJ1W-IA111

Rated input voltage

100 to 120 VAC 50/60 Hz 2

Allowable Input Voltage Range

85 to 132 VAC

Input Impedance

14.5 kQ (50 Hz), 12 kQ (60 Hz)

Input Current

7 mA typical (at 100 VAC, 50 Hz),
8 mA typical (at 100 VAC, 60 Hz)

ON Voltage/ON Current

70 VAC min./4 mA min

OFF Voltage/OFF Current

20 VAC max./2 mA max

ON Response Time

18.0 ms max. (Default setting in Unit Information: 8 ms) !

OFF Response Time

48.0 ms max. (Default setting in Unit Information: 8 ms)™!

Number of Circuits

16 (16 points/common, 1 circuit)

Number of Inputs ON Simultaneously

100% simultaneously ON (16 points/common)

Insulation Resistance

20 MQ between external terminals and the GR terminal (500 VDC)

2,000 VAC between the external terminals and the GR terminal for 1

minute at a leakage cur-

Dielectric Strength ront of 10 MA max.
Internal Current Consumption 90 mA max.
Weight 130 g max.
Accessories None
Signal - =+=rm e
name H |
: i
1 470Q 1MQ £ !
- Jxx_Ch1_In00 g |;
Circuit Layout to 1 5 |
Jxx_Ch1_In15 ©Q 022uF 5790 2 T |
comd £ |
i i
Signal Connec- Signal
name tor pin*3 name
Jxx_Ch1_In00
&0 o A Jxx_Ch1_In01 ——
Jxx_Ch1_l B0 © 0
xx_Ch1_In02
R e Jxx_Ch1_In03 ——
c B1 O O
Jxx_Ch1_In04
O o A2 Jxx_Ch1_In05 ——
B2 o O @100to120VAC
Jxx_Ch1_In06 | A3
. . —O O——— Jxx_Ch1_In07 ——
External connection and terminal- B3 == O O
device variable diagram 6O oIxxChl In08 | aq
Jxx_Ch1_In09 ——=
B4 O O
Jxx_Ch1_In10
O o= AS Jxx_Ch1_In11 ——
Jxx_Ch1_l BS ©©
xx_Ch1_In12
O o= A6 Jxx_Ch1_In13 ——
B6 O O
Jxx_Ch1_In14
—0 o= A7 Jxx_Ch1_In15 ——
COM B7—  ©©
A8 COM
B8 T

*1 Can be setto 0 ms, 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, or 32ms in the Unit Information settings. When the response
times have been set to 0 ms, the ON response time will be 10 ms maximum and the OFF response time will be 40 ms

maximum due to internal element delays.

*2 Use an input voltage of 90 VAC or higher when connecting 2-wire sensors.

*3 Terminal numbers AO to A8 and B0 to B8 are used in the external connection and terminal-device variable diagrams. They

are not printed on the Units.

NJ-series CPU Unit Hardware User’s Manual (W500)
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® CJ1W-INTO1 Interrupt Input Unit (16 Points)

16-point Interrupt Input Unit with Terminal Block

CJ1W-INTO1

24VDC

20.4t0 26.4 VDC

3.3kQ

7 mA typical (at 24 VDC)

14.4 VDC min./3 mA min.

5 VDC max./1 mA max.

0.05 ms max.

0.5 ms max.

16 (16 points/common, 1 circuit)

100% (16 points/common) simultaneously ON (24 VDC)

20 MQ between external terminals and GR terminal (at 100 VDC)

max.

1,000 VAC between external terminals and GR terminal for 1 minute at a leakage current of 10 mA

80 mA max.

110 g max.

None

Signal

name |
! 3.3kQ

Jxx_Ch1_In0o O
to i
Jxx_Ch1_In15 &
]

|

1000 pF

I
470 Q

Y

COM
i
com QJ

Input indicator T_;_

Internal circuits

£

£

=

&

3

Number of simultaneously ON points

o N~ O ®

Ambient Temperature

Temperature characteristics for 16 points at 45°C
simultaneously ON points
* L~ 12 points at 55°C
Input voltage: 26.4 VDC e P
0 10 20 30 40 50 60 (°C)

¢ Up to two Interrupt Input Units can be
mounted to the CPU Rack. They must
be connected as one of the five Units
immediately next to the CPU Unit. If an
Interrupt Input Unit is connected in any
other position, an Incorrect Unit/Expan-
sion Rack Connection error will occur.

* Set the pulse width of signals input to
the Interrupt Input Unit so they satisfy
the following conditions.

OFF

0.5 ms min.

ON
0.05 ms min.

Signal
name

Connec-
tor pin *

Signal
name

Jxx_Ch1_In00

|

A0

Jxx_Ch1_In01 ——

Jxx_Ch1_In02

|

BO

O

Al

Jxx_Ch1_In03 5o

Jxx_Ch1_In04

|

B1
A2

B2

h1_l —
Jxx_Ch1_In05 5

Jxx_Ch1_In06

|

A3

Jxx_Ch1_In08

|

B3
A4

Jxx_Ch1_In07 ——
O

B4

Jxx_Ch1_In09 —
O

Jxx_Ch1_In10

|

A5

Jxx_Ch1_In11 ——
O

Jxx_Ch1_In12

|

B5

A6

Jxx_Ch1_In13 —
O

Jxx_Ch1_In14

|

B6
A7

B7

h1_In15 ——
Jxx_Ch1_In 50

COM

A8

COoM

====n

== = 24VDC

B8

* Terminal numbers AO to A8 and B0 to B8 are used in the external connection and terminal-device variable diagrams. They are not printed

on the Units.

Note Interrupt Input Units can be used as normal Basic I/0O Units. They cannot be used to start I/O interrupt tasks.
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® CJ1W-IDP0O1 Quick-response Input Unit (16 Points)

Name 16-point Quick-response Input Unit with Terminal Block
Model CJ1W-IDPO1

Rated Input Voltage 24 VDC

Allowable Input Voltage Range | 20.4 to 26.4 VDC

Input Impedance 3.3kQ

Input Current

7 mA typical (at 24 VDC)

ON Voltage/ON Current

14.4 VDC min./3 mA min.

OFF Voltage/OFF Current

5 VDC max./1 mA max.

ON Response Time

0.05 ms max.

OFF Response Time

0.5 ms max.

Number of Circuits

16 (16 points/common, 1 circuit)

Number of Simultaneously ON
Points

100% (16 points/common) simultaneously ON (24 VDC)

Insulation Resistance

20 MQ between external terminals and GR terminal (at 100 VDC)

Dielectric Strength 1,000 VAC between external terminals and GR terminal for 1 minute at a leakage current of 10 mA max.
Internal Current Consumption | 80 mA max.
Weight 110 g max.
Accessories None
i Number of simultaneously ON points -- i o
E;grﬂzl : Ambient temperature characteristics }6 points at 45°C
i 3.3kQ L Y
h1_l O——ww ’ K]
Jxx_Ch1_In00 ; W § 16
to : 5 - — 2 % 14 o 12 points at 55°C
Jxx_Ch1_In15 ¢ ol 3 \ 24 é Input voltage: 26.4 VDC
7 g e M §] g
Circuit Configuration com i L |'=s g 10
@ 5 2
i Input indicator| = E
com QJ P L»o— 5
i 2
i 2
i €
i g
4

o 10 20 30 40 50 60 (°C)

Ambient Temperature

External connection and ter-
minal-device variable diagram

Signal Connector  gjgnal
name pin * name

Jxx_Ch1_In00 —
e AO
Jxx_Chi1_In01 ——
—|BO—— 0 O
Jxx_Ch1_In02 Al —

|

|

PR R |

By [2XCN1In03 57
Jxx_Ch1_In04 A2 —
o o [XxCh1In05 == == o= 24VDC

|

Jxx_Ch1_In06 i
e A3 '
B3 Jxx_Ch1_In07 o) E
Jxx_Ch1_In08
= A4 Jxx_Ch1_In09 ——— i
Jxx_Ch1_In10 B4 © :
xx_Ch1_In '
A5 Jxx_Ch1_Int1 —— :
Bs—— 0 O '
i
i
i
1
\
H
1
1
H
i
i
i

|

|

|

Jxx_Ch1_In12 —

A6 Jxx_Ch1_In13 ——
Jxx_Ch1_In14 _BG ©
xx_Ch1_In

A7 Jxx_Ch1_In156 ——

—B7—— 0O

A8 [— COM
L—IB8 ¢ -----
LI

* The input power supply polarity can be connected in either direction.

B

are not printed on the Units.

NJ-series CPU Unit Hardware User’s Manual (W500)

With quick-response inputs, pulse inputs shorter than the CPU Unit's cycle time can be read by the CPU Unit.

The pulse width (ON time) that can be read by the Quick-response Input Unit is 0.05 ms.

Inputs read by the internal circuits are cleared when inputs are refreshed.

* Terminal numbers AO to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They
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I Basic Output Units

® CJ1W-0C201 Contact Output Unit (Independent Relays, 8 Points)

Name 8-point Contact Output Unit with Terminal Block (Independent Relays)
Model CJ1W-0C201

Max. Switching Capacity 2 A 250 VAC (cosd = 1), 2 A 250 VAC (cosd = 0.4), 2 A 24 VDC (16 A/Unit)
Min. Switching Capacity 1mA5VDC

Relays

NY-24W-K-IE (Fujitsu Takamizawa Components, Ltd.), Cannot be replaced.

Service Life of Relay

Electrical: 150,000 operations (24 VDC, resistive load)/100,000 operations (240 VAC, cos¢ = 0.4, inductive
load)
Mechanical: 20,000,000 operations

Service life will vary depending on the connected load. Refer to page A-53 for information on service life
according to the load.

ON Response Time

15 ms max.

OFF Response Time

15 ms max.

Number of Circuits

8 independent contacts

Insulation Resistance

20 MQ between external terminals and the GR terminal (500 VDC)

Dielectric Strength

2,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA
max.

Internal Current Consump-
tion

90 mA 5 VDC max.
48 mA 24 VDC max. (6 mA x No. of ON points)

Weight 140 g max.
Signal
[ ] : name
& Jxx_Ch1_Out0o0
@ H
3 |
Circuit Configuration s T
§ Jxx_Ch1_Out00
o
£
i
Signal Connec- Signal
name tor pin* name
Jxx_Ch1_Out00 A0
........... | BO [xx_Ch1_Out00 KL\
Jxx_Ch1_Out01 A1
.......... ]t B1 [xx_Ch1_Outo1 KL\
Jxx_Ch1_Out02 A2
........ | B2 [ Jxx_Ch1_Out02 KL\
Jxx_Ch1 Outo3 [ 54 =/
....... | B3 [ Jxx_Ch1_Out03 KL\
J_xxfCh170utO4 Ad N4
'l B4 Jxx_Ch1_Out04 KL\
) Jxx_Ch1_0Out05 A5 Y/
External connection and | ; —Bs Jx Ch1_Ouos (T
terminal-device variable Jxx_Ch1_Out0 | ol " | =
di 1] : B6 | Jxx Ch1 Outos
gl Jxx_Ch1_Outo7 [, L
|l ; B7 Jxx_Ch1_Out07
NC
A8 —ne
— B8
2A 250 VAC,
2A 24 VDC max.

*The input power supply polarity can be connected in either direction.

* Terminal numbers AO to A8 and B0 to B8 are used in the external connection and terminal-device variable diagrams. They are not printed

on the Units.

Note Although 16 I/O bits (1 word) are allocated, only 8 of these can be used for external I/O. These Units are also treated as 16-point I/O
Units in the Unit configuration.
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® CJ1W-0C211 Contact Output Unit (16 Points)

Name 16-point Contact Output Unit with Terminal Block

Model CJ1W-0OC211

Max. Switching Capacity 2 A 250 VAC (cosd = 1), 2 A 250 VAC (cos¢ = 0.4), 2 A 24 VDC (8 A/Unit)
Min. Switching Capacity 1mA5VDC

Relays NY-24W-K-IE (Fujitsu Takamizawa Components, Ltd.), Cannot be replaced.
Electrical: 150,000 operations (24 VDC, resistive load)/ 100,000 operations (240 VAC, coso¢ = 0.4, inductive
load)

Service Life of Relay Mechanical: 20,000,000 operations

Service life will vary depending on the connected load. Refer to page A-53 for information on service life
according to the load.

ON Response Time 15 ms max.

OFF Response Time 15 ms max.

Number of Circuits 16 points/common, 1 circuit

Insulation Resistance 20 MQ between external terminals and the GR terminal (500 VDC)

2,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA

Dielectric Strength
max.
Internal Current Con- 110 mA 5 VDC max.
sumption 96 mA 24 VDC max. (6 mA x No. of ON points)
Weight 170 g max.

Signal
== 1 name

|

& Jxx_Ch1_0Out00
|

i to

& Jxx_Ch1_Out15

Circuit Configuration

slun o/l d1seg Jo suoneoyoads z-v

Internal circuits

-
H
H
H
H
H
H
H
:
H

Q9

o O

= =Z

4_? Output indicator

Signal Connec- Signal

name tor pin * name >
"""" 1=======3 1
' »
] N

p ( )Jxx_Ch1_Out00 AO !
BO Jxx_Ch1_0Out01 (‘/\ ) ! g:‘
p Jxx_Ch1_Out02 Al 1 @,
P () B1 |xx_Ch1_Outos . i °
< C) Jxx_Ch1_Outod | p, O ! Io)
B2 Jxx_Ch1_Out05 ( > > E c
p 1 2.
, =
17

- 9 . . Jxx_Ch1_0Out08
terminal-device variable 0—®7 A4 1 1x_Ch1_Outo9 :

B4

diagram .,_@w A5 —
o om_outt (T ¢

[

i

< C) Jxx_Ch1_Outi2 [ 5 BS i
B6 Jxx_Ch1_Out13 [) '
1

@JxxﬁChLOutM A7 i
i

1

2A 250 VAC, COM| 1 1
2A 24 VDC max. B8 coM e e H

Jxx_Ch1_Out15 /D
&/

1
1]
1
Jxx_Ch1_Out6 | 5o :
External connection and O B3 | Cht_Outo7 C A @ - =
1]
1
'
1
'

* Terminal numbers AO to A8 and B0 to B8 are used in the external connection and terminal-device variable diagrams. They
are not printed on the Units.
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® CJ1W-0OA201 Triac Output Unit (8 Points)

8-point Triac Output Unit with Terminal Block

CJ1W-0OA201

0.6 A 250 VAC, 50/60 Hz (2.4 A/Unit)

15 A (pulse width: 10 ms max.)

50 mA 75 VAC

1.5 mA (200 VAC) max.

1.6 VAC max.

1 ms max.

1/2 of load frequency + 1 ms or less.

8 (8 points/common, 1 circuit)

C.R Absorber + Surge Absorber

5 A (1/common, 1 used)
The fuse cannot be replaced by the user.

20 MQ between the external terminals and the GR terminal (500 VDC)

2,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage cur-
rent of 10 mA max.

220 mA max.

150 g max.

1

O Jxx_Ch1_0Outo0
! to

Q Jxx_Ch1_Out07

Connec- Signal
tor pin * name

NC | Ao Jxx_Ch1_Out00 /D
BO &/

NC | A1 Jxx_Ch1_Out01
B1 4

NC | A2 Jxx_Ch1_0ut02 /7
B2 L)

NC | A3 Jxx_Ch1_Outo3

B3 4
NC | A4 Jxx_Ch1_Out04 @ 250 VAC max.
NC | a5 Jxx_Ch1_0Out05

B5 p
NC | A6 Jxx_Ch1_0Out06

B6 b

NC | A7 Jxx_Ch1_0uto7 /77
B7 L
NC
A8 com
B8

* Terminal numbers AQ to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They
are not printed on the Units.

Note Although 16 1/O bits (1 word) are allocated, only 8 of these can be used for external /0. These Units are also treated as
16-point I/O Units in the Unit configuration.
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® CJ1W-0D201 Transistor Output Unit (8 Points)

Name 8-point Transistor Output Unit with Terminal Block (Sinking Outputs)
Model CJ1W-OD201

Rated Voltage 12t0 24 VDC

Operating Load Voltage Range 10.2t0 26.4 VDC

Maximum Load Current

2.0 A/point, 8.0 A/Unit

Maximum Inrush Current

10 A/point, 10 ms max.

Leakage Current 0.1 mA max.
Residual Voltage 1.5V max.

ON Response Time 0.5 ms max.
OFF Response Time 1.0 ms max.

Insulation Resistance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of
10 mA max.

Number of Circuits

8 (4 points/common, 2 circuits)

Internal Current Consumption

90 mA max.

Fuse

6.3 A (1/common, 2 used)
The fuse cannot be replaced by the user.

External Power Supply

12 to 24 VDC, 10 mA min.

»
N
(7]
T
@
o
=
2
Weight 110 g max. 2
=]
i e e - Signal name 7
i ! [e]
i '_AM* O +V -
1 F—A— [ w
i Q
; % Jxx_Ch1_Out00 o,
i ) A8 C o
1 1 =
i | ’; x Q Jxx_Ch1_Outo3 o
il o ! Cc
=R Fuse | 3
Circuit Configuration il S | output indicator w—? COMO »
1| ®©
i i
E g L _51 +V
i [t Jxx_Ch1_Outo4
; AN i
i ‘ - R to
i i ¥ @ Jxx_Ch1_Outo7
i { i
:— Fuse : >
L s 9—0 COM1 S
n
Signal Connec- Signal oy
name tor pin* name %
2.
Jxx_Ch1_0ut00 o
*— :)— A0 B0 |x.Cht_outol O \ c
p Jxx_Ch1_Out02 2.
P (L) A1 51 |x.Cht_ous O \ Z
NC
1210 24 VDC A2 g2 |NC
1 COMO
| A3 +V
B3
NC
External connection and termi- A4 84 |NC

nal-device variable diagram

@ Jxx_Ch1_Out04 A5

Jxx_Ch1_0ut05 /17
B5
L)

i ) Jxx_Ch1_0Out06 A6
B6 Jxx_Ch1_0ut07 : ) >

NC A7
NC
12t0 24 VDC B7

1 COM1
| A8
B8 +V

* When wiring, pay careful attention to the polarity of the external power supply. The load may oper-
ate incorrectly if the polarity is reversed.

* Terminal numbers AO to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They are not printed
on the Units.
Note Although 16 I/O bits (1 word) are allocated, only 8 of these can be used for external I/O. These Units are also treated as 16-point 1/0
Units in the Unit configuration.
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® CJ1W-0D203 Transistor Output Unit (8 Points)

8-point Transistor Output Unit with Terminal Block (Sinking Outputs)
CJ1W-0OD203

12 to 24 VDC

10.2t0 26.4 VDC

0.5 A/point, 4.0 A/Unit

4.0 A/point, 10 ms max.

0.1 mA max.
1.5V max.
0.1 ms max.

0.8 ms max.
20 MQ between the external terminals and the GR terminal (100 VDC)

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage cur-
rent of 10 mA max.

8 (8 points/common, 1 circuit)
100 mA max.

None

10.2 to 26.4 VDC, 20 mA min.
110 g max.

—— i Signal
i name

4] |

|
|
Output indicator }

,—w—é iy

|
O Jxx_Ch1_Out00

L B

i to

LJxx_ch1_outo7

Internal circuits

=

|
EeT
|

Signal Connec- Signal
name tor pin « name

Jxx_Ch1 Out00 [ ]
A0 Jxx_Ch1_Out01 ¢

Jxx_Ch1_Out02
A Jxx_Ch1_Out03

1

T Jxx_Ch1_Outo4 | 1B1
L A2 [ Jxx_Ch1_Outos 1\
Jxx_Ch1_Out06 Ei Jxx Ch1 Outo? G/
@ NG B3 xx_Ch1_Outl OL
Ad—INC
NC [—1B4
A5 —1NC
NC [1B5
A6 NC
NC [ _1B6
12to 24 VDC A7 —INC

COM ——B7
’—1'—A8 v

* When wiring, pay careful attention to the polarity of the external power supply. The load may
operate incorrectly if the polarity is reversed.

* Terminal numbers AQ to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They
are not printed on the Units.

Note Although 16 1/O bits (1 word) are allocated, only 8 of these can be used for external /0. These Units are also treated as
16-point I/O Units in the Unit configuration.
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® CJ1W-0OD211 Transistor Output Unit (16 Points)

Name 16-point Transistor Output Unit with Terminal Block (Sinking Outputs)
Model CJ1W-OD211
Rated Voltage 12t0 24 VDC
Operating Load Voltage Range 10.2 t0 26.4 VDC
Maximum Load Current 0.5 A/point, 5.0 A/Unit
Maximum Inrush Current 4.0 A/point, 10 ms max.
Leakage Current 0.1 mA max.
Residual Voltage 1.5V max.
ON Response Time 0.1 ms max.
OFF Response Time 0.8 ms max.
Insulation Resistance 20 MQ between the external terminals and the GR terminal (100 VDC)
Dielectric Strength 1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of
9 10 mA max.
Number of Circuits 16 (16 points/common, 1 circuit)
Internal Current Consumption 5 VDC 100 mA max. >
N
Fuse None %,
External Power Supply 10.2 to 26.4 VDC, 20 mA min. e
Weight 110 g max. §‘
- . Signal o
i né\%g 7
] s °
® Output indicator i g
[ I 4V &
Circuit Configuration % H ‘ :: Jxoc_Ch1_Outo0 S
s ) A [ 1o c
£ ‘ t © Jxx_Ch1_Out15 3,
Hai s ﬁ'
463 coMm
Signal Connec- Signal
name tor pin * name
Jxx_Ch1_0Out00
¢ o A0 Jxx_Ch1_Outo1 \ >
) Jx Chi_Out02 [, BO © 1 R
Jxx_Ch1_0Out03 i ;\ )
< Jxx_Ch1_Out04 A2 B1 ;i'?
( :) Jxx_Ch1_Out05 ) I
) (D)x Ot Ouos [ B2 O, 1 53
Jxx_Ch1_Out07 ) =
) (D) Cm_owoe [, B3 © 1 o
External connection and terminal- I ga M@_‘, S
a A a Jxx_Ch1_Out10 =
device variable diagram (LRI As — | cni_outt @
) (D) ot ourtz g BS O *
Jxx_Ch1_Out13 )
(D)0 Cht_Out14 B6 o 1
=/

com B7 Jxx_Ch1_Out15 () )
—""A8 —
+V

12t0 24 VDC

* When wiring, pay careful attention to the polarity of the external power supply. The load may oper-
ate incorrectly if the polarity is reversed.

* Terminal numbers AO to A8 and B0 to B8 are used in the external connection and terminal-device variable diagrams. They
are not printed on the Units.
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® CJ1W-0D213 Transistor Output Unit (16 Points)

Name 16-point Transistor Output Unit with Terminal Block (Sinking Outputs)
Model CJ1W-0OD213
Rated Voltage 24 VDC
Operating Load Voltage Range 20.4t026.4 VDC
Maximum Load Current 0.5 A/point, 5.0 A/Unit
Maximum Inrush Current 4.0 A/point, 10 ms max.
Leakage Current 0.1 mA max.
Residual Voltage 1.5V max.
ON Response Time 15 us max.
OFF Response Time 80 us max.
Insulation Resistance 20 MQ between the external terminals and the GR terminal (100 VDC)
. . 1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of
Dielectric Strength
10 mA max.
Number of Circuits 16 (16 points/common, 1 circuit)
Internal Current Consumption 5 VDC 150 mA max.
Fuse None
External Power Supply 20.4 t0 26.4 VDC, 55 mA min.
Weight 110 g max.
Signal
name
: +V
Jxx_Ch1_0Out00
@ to
=]
Circuit Configuration & Lo g 1< x-om_outs
= N
E } * | T J CcOM
E
Output indicator
"
Signal Connec- Signal
name tor pin * name
Jxx_Ch1_0ut00 [ , ]
+—O | A0 1 yxx_ch1_outo |
) Jxx_ch1_outoz [ 7| BO (O—
1A Jxx_Ch1_0ut03 \
) Jxx_ch1_outoa [ 1B (O—
[l Jxx_Ch1_Out05 ( ;\ )
y C ) Jxx_Ch1_Out06 A3 E
[T Jxx_Ch1_Out07 )
) D Jxx Ch1_Outo8 [, B3]
External connection and terminal- g4 M@_«
q q q Jxx_Ch1_Out10
device variable diagram "—®7 A5 1 jxx_ch1_outt1
) (D) i ounz a6 |22 © *
il Jxx_Ch1_Out13 )
(D) cht_outta [, BO | © )
) A7 | 57 Lo Cht_Outts |
I coM [ e 127 ] N () ¢
—1B8
24 VDC L
* When wiring, pay careful attention to the polarity of the external power supply. The load may oper-
ate incorrectly if the polarity is reversed.

* Terminal numbers AO to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They
are not printed on the Units.
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® CJ1W-0D231 Transistor Output Unit (32 Points)

Name 32-point Transistor Output Unit with Fujitsu Connector (Sinking Outputs)
Model CJ1W-OD231

Rated Voltage 12to 24 VDC

Operating Load Voltage 10.2 t0 26.4 VDC

Range

Maximum Load Current

0.5 A/point, 2.0 A/common, 4.0 A/Unit

Maximum Inrush Current

4.0 A/point, 10 ms max.

Leakage Current 0.1 mA max.
Residual Voltage 1.5V max.

ON Response Time 0.1 ms max.
OFF Response Time 0.8 ms max.

Insulation Resistance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA
max.

Number of Circuits

32 (16 points/common, 2 circuits)

Internal Current Consump-
tion

5 VDC 140 mA max.

Fuse None
External Power Supply 10.2 to 26.4 VDC, 30 mA min.
Weight 70 g max.
Accessories None
e Gi0 word

Circuit Configuration

:+V

Connector
row A

to

5 Jxx_Ch1_Outo0
! Wdm

Jxx_Ch1_Out15

m Tﬁ:g}ﬂ oo

@
E
< SW Q
040/
g
H Q
S

+V

Jxx_Ch2_0ut00
to Wd m+1
Jxx_Ch2_Out15

| -
}7
coMmt
— ﬂ coMmt
!

Connector
row B

w0
OL-@

NJ-series CPU Unit Hardware User’s Manual (W500)
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Signal Connec- Signal
Allocated tor pi Allocated
CIO word name oren name Clo word
T Jxx_Ch1_0Out00 A1 ] B Jxx_Ch2_0ut00
< @ Jxx_Ch1_Out01 Jxx_Ch2_0Out01
T Jxx_Ch1_Out02 Jxx_Ch2_0ut02
12to
24vDC| = 4 QL Jxx_Ch1_Out03 Jxx_Ch2_0ut03
D)Jxx_Ch1_Out04 Jxx_Ch2_Out04
T Jxx_Ch1_Out05 26 | B6 Jxx_Ch2_Out05
T Jxx_Ch1_Out06 A7 | B7 Jxx_Ch2_Out06

J @ Jxx_Ch1_Out07 A8 | B8 Jxx_Ch2_0Out07 CL

COMO [0 T 59 COMI
+V_Tat0[B1otY

T Jxx_Ch1_Out08 A11]B11 Jxx_Ch2_0Out08
External connection and ter- s (D) Cht_Outoo Jxx_Ch2_0ut09
minal-device variable dia- © Jxx_Ch1_Out10 Jxx_Ch2_0Out10
gram Wam © Jxx_Ch1_Out11 Jxx_Ch2_Out11

T Jxx_Ch1_Out12 Jxx_Ch2_Out12
Jxx_Ch1_Out13 Jxx_Ch2_Out13

Jxx_Ch1_Out14 Jxx_Ch2_Out14

A2 | B2
A3 | B3
A4 | B4
A5 | B5

L
L
L
12to
(OD—9 = |24vDC
L
L
L

Wdm

Wd m+1

A12|B12
A13(B13
A14|B14
A15(B15
A16(B16

—U A17|B17
OL Jxx_Ch1_Out15 At18|B18 Jxx_Ch2_0Out15 CL

M1
CcoMo A19(B19 co

VI p20|Boo Y

Wd m+1

0—@

L
L
L
L
L
L
L

* When wiring, pay careful attention to the polarity of the external power supply. The load may operate
incorrectly if the polarity is reversed.

¢ Be sure to wire both terminals A9 and A19 (COMO).

¢ Be sure to wire both terminals B9 and B19 (COM1).

¢ Be sure to wire both terminals A10 and A20 (+V).

* Be sure to wire both terminals B10 and B20 (+V).

® CJ1W-0D233 Transistor Output Unit (32 Points)

Name 32-point Transistor Output Unit with MIL Connector (Sinking Outputs)
Model CJ1W-0D233

Rated Voltage 12t0 24 VDC

Operating Load Voltage 10.2t0 26.4 VDC

Range

Maximum Load Current 0.5 A/point, 2 A/common, 4 A/Unit

Maximum Inrush Current 4.0 A/point, 10 ms max.

Leakage Current 0.1 mA max.

Residual Voltage 1.5V max.

ON Response Time 0.1 ms max.

OFF Response Time 0.8 ms max.

Insulation Resistance 20 MQ between the external terminals and the GR terminal (100 VDC)

. . 1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA
Dielectric Strength

max.
Number of Circuits 32 (16 points/common, 2 circuits)
Internal Current Consump- 140 mA max.

tion

Fuse None

External Power Supply 12 to 24 VDC, 30 mA min.
Weight 70 g max.
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Signal Allocated
i ; hame CIO word
i
— 04V
fvw ! +
. Q ;< Jxx_Ch1_Out00
¥ ‘ ! to Wd m
ﬁ i ¢ Jxx_Ch1_Out15
!
g - Eﬁ como
2 |Output indicator ' COMo
P n . 3 i
Circuit Configuration 5 SW o !
El —— i
£ o !
2 ]
£ W‘? +V
g ¢ Jxx_Ch2_Outo0
A & i to Wd m+1
| ﬂ I @ Jxx_Ch2_Outt5
P 5 COMT
4Eg com1
— i
Allocated Signal Connec- Signal Allocated
CIO word name tor pin name CIO word
12to
24 VDC W T2 1+
' COM1 [ cOM1 >
v N
h2 LG
@ Jxx_Ch2_Out15 516 Jxx_Ch2_Out0’ T ®
D Jxx_Ch2_Out14 718 Jxx_Ch2_Out06 C'- £l
/X Jxx_Ch2_Out13 Jxx_Ch2_Outos 2
- L 9 |10 (OD— - e
é 0 Jxx_Ch2_Out12 112 Jxx_Ch2_0Out04 C'— P i
© (D)_Jxx_Ch2_Out11 Jxx_Ch2_0ut03 kel -
2 © 13[14 O— 2 5
D Jxx_Ch2_Out10 15116 Jxx_Ch2_0Out02 @_" 1
/1 Jxx_Ch2_Out09 Jxx_Ch2_0Out01 (4
- 17181 ex_Ch2_outoo O_"é =
o Jxx_Ch2_0Out08 19120 XX_ _Ou T @
+V +V D
como |22 como 2.
External connection and ter- 23124 il
. . . . ’_® Jxx_Ch1_Out15 25126 Jxx_Ch1_Out07 o1 =
minal-device variable dia- o
(D Jxx_Ch1_Out14 2728 Jxx_Ch1_Out06 O—1 c
gram D)_Jxx_Ch1_Out13 |7 1 Jxx_Ch1_Out05 O 3,
=
(7]
_S >_@ Jxx_Ch1_Out12 31132 jxx,g:l,guim @_‘ -E
= D)_Jxx_Ch1_Out11 33|34 Jxx,cm,outoz O—4 =
n Jxx_Ch1_Out10 3536 Jxx,Ch{Out& @_‘
1210 O Jxx_Ch1_Out09 o] box Chi_Out01 iy |
24 VDC, O'— Jxx_Ch1_Out08 39]40 Jxx_Ch1_Out00 @_4
._|I
»
When wiring, pay careful attention to the polarity of the external power supply. The load may operate n
incorrectly if the polarity is reversed. E
Be sure to wire both terminals 23 and 24 (COMO). o
Be sure to wire both terminals 3 and 4 (COM1). S
. . =
Be sure to wire both terminals 21 and 22 (+V). e}
Be sure to wire both terminals 1 and 2 (+V). S
@

® CJ1W-0D234 Transistor Output Unit (32 Points)

Name 32-point Transistor Output Unit with MIL Connector (Sinking Outputs)
Model CJ1W-0OD234

Rated Voltage 24 VDC

Operating Load Voltage Range | 20.4 to 26.4 VDC

Maximum Load Current

0.5 A/point, 2 A/common, 4 A/Unit

Maximum Inrush Current 4.0 A/point, 10 ms max.
Leakage Current 0.1 mA max.

Residual Voltage 1.5 V max.

ON Response Time 15 us max.

OFF Response Time 80 us max.

Insulation Resistance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10

mA max.

Number of Circuits

32 (16 points/common, 2 circuits)
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A-30

220 mA max.

None

20.4 t0 26.4 VDC, 110 mA min.

70 g max.

Signal name

O

+V

MENIEY

e,

e
Q Jxx_Ch1_Out15

> COMo
@ O COMO
8
© Output indicat
TE - T ; put indicator
E—o sw Sy
(@] i

0 Jxx_Ch2_0ut00

I

N

[Q com1
¢ COM1

Allocated

CIO word

—O Jxx_Ch1_Outoo
i wdm

i to } Wd m+1
= & OJxx_Ch2_outls
'_

r]

Allocated
CIO word

Signal
name

Connec-
tor pin

Signal
name

24 VDC +V

+V

Allocated
CIO word

R com1

ComM1

¥
(D) xx_Ch2_Out15

Jxx_Ch2_0ut07

] (Do Ch2_out13

() dx_Ch2_Out14

Jxx_Ch2_0Out06

Jxx_Ch2_0Out05

o) Jxx_Ch2_Out12

Jxx_Ch2_0Out04

Wd m+1

-4
D Jxx_Ch2_Out11

Jxx_Ch2_0ut03

Jxx_Ch2_0ut02

O
o) Jxx_Ch2_Out10

N4
o Jxx_Ch2_0Out09

Jxx_Ch2_0Out01

u@ Jxx_Ch2_Outos

TT7777¢

Jxx_Ch2_0Out00

|

+V

+V

Wd m+1

COMo

Ccomo

Wd m

24 VDC,

T Jxx_Ch1_Out15

Jxx_Ch1_0Out07

26 L

Jxx_Ch1_0Out06 T

T Jxx_Ch1_Out14

T Jxx_Ch1_Out13

Jxx_Ch1_0Out05

T Jxx_Ch1_Out12

Jxx_Ch1_0Out04

Jxx_Ch1_0ut03

T Jxx_Ch1_Out11

T Jxx_Ch1_Out10

Jxx_Ch1_0Out02

T Jxx_Ch1_Out09

Jxx_Ch1_0Out01

TITTTT

@ Jxx_Ch1_Out08

Jxx_Ch1_0Out00

|

Wd m

|

* When wiring, pay careful attention to the polarity of the external power supply. The load may operate

incorrectly if the polarity is reversed.

Be sure to wire both terminals 23 and 24 (COMO).
Be sure to wire both terminals 3 and 4 (COMT1).
Be sure to wire both terminals 21 and 22 (+V).

Be sure to wire both terminals 1 and 2 (+V).
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® CJ1W-0OD261 Transistor Output Unit (64 Points)

Appendices

Name 64-point Transistor Output Unit with Fujitsu Connectors (Sinking Outputs)
Model CJ1W-OD261

Rated Voltage 12t0 24 VDC

Operating Load 10.2t0 26.4 VDC

Voltage Range

Maximum Load
Current

0.3 A/point, 1.6 A/common, 6.4 A/Unit

Maximum Inrush
Current

3.0 A/point, 10 ms max.

Leakage Current | 0.1 mA max.
Residual Voltage | 1.5V max.
ON Response 0.5 ms max.
Time

OFF Response 1.0 ms max.

Time

Insulation Resis-
tance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric
Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA max.

Number of Cir-
cuits

64 (16 points/common, 4 circuits)

Internal Current
Consumption

5 VDC, 170 mA max.

Fuse

None

External Power
Supply

10.2 to 26.4 VDC, 50 mA min.

Weight 110 g max.
Accessories None
i Allocated
i Signal name CI0 Gord
,—W—Q +V
i
i
- © & _
) 4 §Q ] Jxxtfm Out0o } Wd m Connector
# - & Jxx_Ch1_Outis row A
i H 5 COMO
1 > COMO o
© e Ch2_Outo0 Connector
% SwW 2 EJ Y%h *O }de+1 row B
2 o 5 Jxx_Ch2_0Out15
Circuit Configura- ° <] & comt
tion € | Output indicator  COM1
£ ’—WV—Q +V Connector
= i row A
0 Jxx_Ch3_Out00
¥ | 1o Wd m+2
| # n % © JCh3_Outt5
% H com2 Connector
& CVOM2 row B CN2
L] 0y
h4
? Jxxt_oc _Outoo } Wdms3
@ Jxx_Ch4_Out15
¢ COM3
COM3
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CN1 CN2
Allocated Signal Connec- Signal Allocated Signal Connec- Signal
CIO word name tor pin name CIO word (A;|||80V?It0er(é name tor pin name éﬁgﬁﬁ%
- B20|A20 " . /DJxx,ChS,Ou(OO A1]B1 Jxx,ChA,OuIOO@
B19 A19 "_®Jxx70h370um1 A2 BZ Jxx_Ch4_Outo1
Ccom1 COMO
( “/\ Jxx_Ch3_0ut02 Jxx_Ch4_Out02
Jxx_Ch2_Out15 B18|A18 Jxx_Ch1_Out15 Q 12to '@J oha. Outos A3| B3 e Ché Out03 @ 12to ?
i CJxx,Chz,OunA BT AT e o © _E \2/4DC T O Ad| B4 D) \2/%(: _E
[ : B16|A16 ( ) ; ° CJXX,CNS,OU(M A5 | B5 Jxx_Ch4_Outo4 ;
- OJXX*C"LO“"G B15/A1 J"X*Ch'fo“"so Jx.Ch3_0u0s |7y "o ] gox ChaOutos
g Jxx_Ch2_Out12 5 5 Jxx_Ch1_Out12 .E 0_® Ch3_ 0 6 6 Cha_Out ®—‘
- '_® B14|A14 @_‘ ; 0_®Jxx, 13_Out06 A7|B7 Jxx_Ch4_( u06®
= C Jxx_Ch2_Out11 Jxx_Chi_outt1 . ¢ G Oui07 ¢ ChiOuto7
'_?JXX,CM,OUHO 13|A13 Jxx,ChLOuﬂO?_‘ 0_® com2 A8 | B8 COoM3 ®—'
FOJXnChLOutOB B12/A12 Jxx,cm,omogO_' v A9 | B9 N
F®JXX7Ch270uma BIAN JXX’CM’OU‘OE®_‘ Jxx_Ch3_0Out08 A10/B10 Jxx_Ch4_Out08
B10|A10 o(Ly—— ANBI——— L
v B9 | A9 v ‘8 Jxx_Ch3_0Out09 At2]B12 Jxx_Ch4_Out09 8
’_® com1 58 | A8 COMo @_‘ 0_@>J><><7<:r‘370L4(|() A13/B13 Jxx,ChA,OuHU@_'
External connec- ._®Jxx,cn2,omo7 Jxx,cm,omw@_‘ N = o ot 3 e o @
tion and terminal- Jxx_Ch2_Outos B7 | A7 Jxx_Ch1_Outos £ ‘O A14|B14 Q—' €
'_© B6 AB @_‘ kel "_®JXX,Ch370ut|2 A1 B] Jxx_Ch4_Out12 @4 kel
device variable Jxx_Ch2_0utos Jxx_Ch1_Outos = o Cha_OuttS 5B15 Jx_Cha_Outt3 =
diagram £/12t0 '_®Jxx,cnz,out04 B5 | AS Jxx,Chl,OullM@_‘ ;i to E '@ e o o A16|B16 o o e @"
§ \2/?30 T '_©Jxx,ch2,0utos B4 | A4 Jxx,c'“‘—o“m@_‘ T|voc |2 0_©Jxx Ch3_outis Al7IBYY Jxx_Cha, om!s®
>_CDJxx cnz_owoz | B3| A3 [ ont Oumz®_< @ — A18|B18—— @
D—@ - T @_‘ ComM2 COoM3
mex,Chz,Ou(Ol B2 | A2 [ om ouor ’ A19(B19 )
LJxx,Chz,omcc B1 | AT [ o oni_ouoo L A20|B20
¢ When wiring, pay careful attention to the polarity of the | ¢ When wiring, pay careful attention to the polarity of the
y y y y
external power supply. The load may operate incor- external power supply. The load may operate incor-
rectly if the polarity is reversed. rectly if the polarity is reversed.
* Be sure to wire both terminals A9 and A19 (COMO) of | e Be sure to wire both terminals A9 and A19 (COM2) of
CN1. CN2.
* Be sure to wire both terminals B9 and B19 (COM1) of | ¢ Be sure to wire both terminals B9 and B19 (COMS3) of
CN1. CN2.
* Be sure to wire both terminals A10 and A20 (+V) of * Be sure to wire both terminals A10 and A20 (+V) of
CN1. CN2.
* Be sure to wire both terminals B10 and B20 (+V) of * Be sure to wire both terminals B10 and B20 (+V) of
CN1. CN2.
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® CJ1W-0D263 Transistor Output Unit (64 Points)

Name 64-point Transistor Output Unit with MIL Connectors (Sinking Outputs)
Model CJ1W-OD263

Rated Voltage 12t0 24 VDC

Operating Load Voltage 10.2t0 26.4 VDC

Range

Maximum Load Current

0.3 A/point, 1.6 A/common, 6.4 A/Unit

Maximum Inrush Current

3.0 A/point, 10 ms max.

Leakage Current 0.1 mA max.
Residual Voltage 1.5V max.

ON Response Time 0.5 ms max.
OFF Response Time 1.0 ms max.

Insulation Resistance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA
max.

Number of Circuits

64 (16 points/common, 4 circuits)

Internal Current Con- 170 mA max.
sumption
Fuse None
External Power Supply 12 to 24 VDC, 50 mA min.
Weight 110 g max.
Signal Allocated
name CIlO word
Q [ Jxx_Ch1_Out00 }
) A i to m
| t'} & Jxx_Ch1_Out15
= H % COMO
1 5, COMO CN1
“ ¢+V N
.§ sw ?Jxx,c 02,0utoo } o met
= R j ° gdxxﬁCh2ﬁOut15
i i i i 5 5> COM1
Circuit Configuration & | Output indicator 2 Gom1
el ’—w—{p +V
g & Jxx_Ch3_Out00
A A | to Wd m+2
| t’} & Jxx_Ch3_outis
RS H 5 COM2
ﬁ COM2 CN2
[_— o +V
& Jxx_Ch4_0Out00 }
i 0 Wd m+3
© Jxx_Ch4_Out15
| o COM3
: 5 COM3
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External connection and
terminal-device variable
diagram

CN1 CN2
Allocated  Signal  Connec-  Signal Allocated Allocated Signal  Connec-  Signal Allocated
ClOword  name tor pin name CIO word CIO word name torpin - name CIO word
| 1210
@ 0 Cht_Out00 [ T o] drx Chi_Outog @_‘ ||—_1 %‘B c W W
12to 1]2
1) xCh1_outot 38|37 Jxx_Ch1_Out09 L 24 N com3 com3
g o Oi_Ouioe EE Do Chi_Outo ?_‘)_4 vbe ) (D)2 ChaOutts 314 Jxx_Ch4_Outo7 O"
—— 5(6 —— L
c @ o ch_0u03 [ T Jxx_Ch1_Outt1 @__4 tE, >—@> Jxx_Ch4_Out14 7 g [ 2ooneouos @
2 Jxx_Chi_Outo4 Jxx_Chi_Outt2 = Jxx_Cha_Out13 Jxx_Cha_Outos
2| +O 32|31 O o] 4D o [rolomoms B0 |
._@ Jxx_Ch1_Out05 Jxx_Ch1_Out13 + +
30/29 @_‘ £ '—®Jxx,cm,omz 11]12 Jxx_Ch4_Outo4 @_‘ £
@ JoC.0u06 [T e i Outta @__‘ o Jx_Cha_Outi1 Joc_Chd_Outos g
Jxx_Ch1_Out07 Jxx_Ch1_Out15 ; '—® 13 14 - - ©—‘
._@ Ch1_ 26|25 Chi_ @_‘ '—®Jxx70h470u(|0 15/16 Jxx_Ch4_Out02 @
CO""\‘: 24|23 C\‘/’MU "®Jxx,cm,omog 17| 7 | 2rone ouot @
+ +
22|21 T Jxx_Ch4_0Out08 19]20 Jxx_Ch4_Out00 T
Jxx_Ch2_Outoo Jxx_Ch2_outos (T ’O Y G
r© 2019 L ' I21]22
@ Jxx_Ch2_Outo1 18]17 Jxx_Ch2_Out09 (D com2 Ccom2
23|24
@ Jxx_Ch2_Out02 16]15 Jxx_Ch2_Out10 (D Jxx_Ch3_Out15 Jxx_Ch3_Outo7
- - —( 25|26 O+
T Jxx_Ch2_0uto3 Jxx_Ch2_Out11 (1) + Jxx_Ch3_Outt4 Jxx_Ch3_0Out06
Jxx_Ch2_Out04 Jxx_Ch2_Out12 IXX. uf Jxx_Ch3_Out05
3 +O 12[11 uiz () 2 N +© 29/30 O | o
}_@Jxxichgiomos 10| 9 [xxcnzous (T E 5 Jxx_Ch3_Out12 a1la2 Jxx_Ch3_Outos @_‘ é
F@Jxxphz,omoe s|7 Jxx_Ch2_Out14 (D § Jxx_Ch3_Out11 Jxx_Ch3_Out03 O—! g
—(L 33|34 L
@ Jxx_Ch2_Out07 6|5 Jxx_Ch2_Out15 [D Jxx_Ch3_0ut10 Jxx_Ch3_Out02
+—O 35(36 O
com1 213 com1 1 1210 Jxx_Ch3_Out09 Jxx_Ch3_Out01
) 2 +© 37|38 O
v BE i 12to Jxx_Ch3_Outos Jxx_Ch3_Outoo
24 Vo +—0O 39[40 O
VDC —|
|

* When wiring, pay careful attention to the polarity of
the external power supply. The load may operate
incorrectly if the polarity is reversed.

¢ Be sure to wire both terminals 23 and 24 (COMO)
of CN1.

¢ Be sure to wire both terminals 3 and 4 (COM1) of
CN1.

* Be sure to wire both terminals 21 and 22 (+V) of
CNT1.

¢ Be sure to wire both terminals 1 and 2 (+V) of
CN1.

When wiring, pay careful attention to the polarity of
the external power supply. The load may operate
incorrectly if the polarity is reversed.

Be sure to wire both terminals 23 and 24 (COM2)
of CN2.

Be sure to wire both terminals 3 and 4 (COMS3) of
CN2.

Be sure to wire both terminals 21 and 22 (+V) of
CN2.

Be sure to wire both terminals 1 and 2 (+V) of
CN2.
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® CJ1W-0D202 Transistor Output Unit (8 Points)

Name 8-point Transistor Output Unit with Terminal Block (Sourcing Outputs)
Model CJ1W-0OD202

Rated Voltage 24 VDC

Operating Load Voltage Range 20.4t0 26.4 VDC

Maximum Load Current 2 A/point, 8 A/Unit

Leakage Current 0.1 mA max.

Residual Voltage 1.5V max.

ON Response Time 0.5 ms max.

OFF Response Time 1.0 ms max.

Load Short-circuit Protection

Detection current: 6 A min.
Automatic restart after error clearance. (Refer to page A-99.)

Line Disconnection Detection

Detection current: 200 mA (Refer to page A-99.)

Insulation Resistance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current
of 10 mA max.

Number of Circuits

8 (4 points/common, 2 circuits)

Internal Current Consumption 110 mA max.
Fuse None
External Power Supply 24 VDC, 50 mA min.
Weight 120 g max.
................................... . Signal name
i[ ‘ : 4 COMO (+V)
i k| s, 5
5 SH !
: i3 S s Chi_outoo
—1e%s . (o]
i > 9 Jxx_Ch1_Out03
i R ) ’ d 20V
— :
- I i
: g P Output indicator :
o
I = T 2 COM1 (+V)
a A a a 1| £ K' = .
Circuit Configuration |2 TN 3 i
i 88} xx Chi_outos
25 3 to
1 T»a Jxx_Ch1_Out07
(1 N P+ ; ov
! ey ;
I k= !
1 4! ERRindicator :
1 .

* When an overcurrent or line disconnection is detected, the ERR indicator will light. At the same
time, the corresponding bit (two points per bit) in the Basic I/O Unit Information Area system-
defined variable (A050 to A069) will change to TRUE.
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Signal Connec- Signal
name tor pin* name

Jxx_Ch1_0Out00

—— ) EE— A0

L BO Jxx_Ch1_Out01 () \
Jxx_Ch1_0Out02

‘ Al Jxx_Ch1_Outo3

SR AR ol pry Y Yo S

NC

ov —1B2 24 VDC
A3 [ CoMO (+V)

nc —1B3 —ll_
A4 —INC
L 1B4

Jxx_Ch1_Out04 A5
( :) B5 Jxx_Ch1_Out05 @

Jxx_Ch1_0Out06 —

1>—®7 AB B | XxCht_ouo7

. — 4®_¢D
B7 NC

oV
A8 24 VDC

Bg | COM! (+V) ||_0

* When wiring, pay careful attention to the polarity of the external power supply. The load may
operate incorrectly if the polarity is reversed.

* Terminal numbers AO to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They
are not printed on the Units.

Note Although 16 1/O bits (1 word) are allocated, only 8 of these can be used for external /0. These Units are also treated as
16-point I/O Units in the Unit configuration.
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® CJ1W-0D204 Transistor Output Unit (8 Points)

Name 8-point Transistor Output Unit with Terminal Block (Sourcing Outputs)
Model CJ1W-OD204

Rated Voltage 24 VDC

Operating Load Voltage Range 20.4t0 26.4 VDC

Maximum Load Current 0.5 A/point, 4.0 A/Unit

Leakage Current 0.1 mA max.

Residual Voltage 1.5V max.

ON Response Time 0.5 ms max.

OFF Response Time 1.0 ms max.

Load Short-circuit Protection

Detection current: 0.7 to 2.5 A
Automatic restart after error clearance. (Refer to page A-102.)

Insulation Resistance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage cur-
rent of 10 mA max.

Number of Circuits

8 (8 points/common, 1 circuit)

Internal Current Consumption

100 mA max.

Fuse

None

External Power Supply

20.4 to 26.4 VDC, 40 mA min.

Weight

120 g max.

Circuit Configuration

Signal name
|
COM (+V)

1 _ LJxx_Ch1_Outoo

| to

?Jxx_Ch1_Outo7
oV

Short-circuit
protection

h 4

Internal circuits

£ Output indicator
Z | ERRiindicator

* When an overcurrent is detected, the ERR indicator will light. At the same time, the corre-
sponding bit (two points per bit) in the Basic I/O Unit Information Area system-defined vari-
able (A050 to A069) will change to TRUE.

External connection and terminal-
device variable diagram

Signal Connec- Signal
name tor pin* name
Jxx_Ch1_0ut00 [, ]

A0 [ ——1Jxx_Ch1_Out01

Jxx_Ch1_0Out02
L A1 [~ Jxx_Ch1_Outo3 T

Jxx_Ch1_Outo4 [ 1B1
A2 |dxx_Ch1_Out0s -
D\Jxx_Ch1_Outo6 [, ~|B2

NG |A3] ngxfcmfomw O |
NC B4
NC [ 1B5
NC [ _1B6
0VI—B7

A8 —COM (+V
o glcomeny

24 VDC

@
o
(=

* When wiring, pay careful attention to the polarity of the external power supply. The load may
operate incorrectly if the polarity is reversed.

* Terminal numbers AO to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They are not printed

on the Units.

Note Although 16 I/O bits (1 word) are allocated, only 8 of these can be used for external 1/0. These Units are also treated as 16-point 1/0

Units in the Unit configuration.
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® CJ1W-0D212 Transistor Output Unit (16 Points)

16-point Transistor Output Unit with Terminal Block (Sourcing Outputs)

CJ1W-OD212

24 VDC

20.4t0 26.4 VDC

0.5 A/point, 5.0 A/Unit

0.1 mA max.

1.5V max.

0.5 ms max.

1.0 ms max.

Detection current: 0.7 t0 2.5 A
Automatic restart after error clearance. (Refer to page A-102.)

20 MQ between the external terminals and the GR terminal (100 VDC)

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current
of 10 mA max.

16 (16 points/common, 1 circuit)

5 VDC, 100 mA max.

20.4 to0 26.4 VDC, 40 mA min.

120 g max.

Signal name

COM (+V)

Jxx_Cgﬂ_OutOO
Jxx_Ch1_Out15
"""""" pt (A%

Short-circuit {1

Internal circuits

Z | Output indicator

# | ERR indicator

* When an overcurrent is detected, the ERR indicator will light. At the same time, the corre-
sponding bit (two points per bit) in the Basic I/0 Unit Information Area system-defined vari-
able (A050 to A069) will change to TRUE.

Signal Connector Signal
name pin - name

Jxx_Ch1_Out00
s AO — Jxx_ch1_outo
Jxx_chi_outoz [ BO »

"—@— Al Jxx_Ch1_0uto3

Jxx_Ch1_outos [ B1
*— :)— A2 — Jxx_Ch1_Outos
) Jox Ch1_0ut06 [/ -] B2 o o
’_( :>— — | Jxx_Ch1_Out07
— B3
B
B

« C Jxx_Ch1_0ut08 Ad
‘ C Jxx_Ch1_Out10 A5
Jxx_Ch1_Out12 [, ]|
' = S AG B | o ou3 X
fL\ Jxx_Ch1_Out14 E_

L ov 187 Jxx_Ch1_Out15 : \
A8— com (+v)
-— B8 4| —

24 VDC

Jxx_Ch1_0Out09

Jxx_Ch1_Out11

* When wiring, pay careful attention to the polarity of the external power supply. The load may
operate incorrectly if the polarity is reversed.

* Terminal numbers AQ to A8 and BO to B8 are used in the external connection and terminal-device variable diagrams. They
are not printed on the Units.
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® CJ1W-0D232 Transistor Output Unit (32 Points)

Name 32-point Transistor Output Unit with MIL Connector (Sourcing Outputs)
Model CJ1W-0OD232

Rated Voltage 24 VDC

Operating Load Voltage Range 20.4 t0 26.4 VDC

Maximum Load Current 0.5 A/point, 2.0 A/common, 4.0 A/Unit

Leakage Current 0.1 mA max.

Residual Voltage 1.5V max.

ON Response Time 0.5 ms max.

OFF Response Time 1.0 ms max.

Load Short-circuit Protection

Detection current: 0.7 to 2.5 A
Automatic restart after error clearance. (Refer to page A-102.)

Insulation Resistance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of
10 mA max.

Number of Circuits

32 (16 points/common, 2 circuits)

Internal Current Consumption

5 VDC 150 mA max.

External Power Supply

20.4 to 26.4 VDC, 70 mA min.

Weight

80 g max.

Accessories

None

Circuit Configuration

Signal name Allocated
= - COMO (+V) CIO word
]—( COMO (+V)

Jxa(,Ch1 _Out00
JxX_Ch1_Out15
Pt ov

}de

°
f' Output indicator

COM1 (+V)
L4 Gomt (+v)

| FRT T
Jxx_Ch2_0ut00

T it Jxx_Ch2_Out15
P oV

e

4—! ERR indicator

Internal circuits

protection

} Wd m+1

* When an overcurrent is detected, the ERR indicator will light. At the same time, the corresponding
bit (two points per bit) in the Basic I/O Unit Information Area system-defined variable (A050 to
A069) will change to TRUE.
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External connection and termi-
nal-device variable diagram

Allocated i Ci - | Allocated
CIO word Signal torpin_ gral CIO word
24 VDC
| J COM1 (+V) COM1 (+V)
>—|I oV 12 oV
3|4
DyJxx_Ch2_Out15 516 Jxx_Ch2_0ut07 T
DyJxx_Ch2_Out14 718 Jxx_Ch2_0ut06 T
Dyxx_Ch2_Out13 777 1 Jxx_Ch2 Out05
hy (m)yIxx_Ch2_Out12 112 Jxx_Ch2_Out04 - T
= = Jxx_Ch2_Outl1 [141;,| Jxx_Ch2_Outo3 £
= T Jxx_Ch2_Out10 15116 Jxx_Ch2_0ut02 s
T Jxx_Ch2_0ut09 17118 Jxx_Ch2_0ut01
T Jxx_Ch2_0ut08 19]20 Jxx_Ch2_0ut00
COMO (+V) [T 5p] COMO (+V)
oV 23|24 oV
. (T Jxx_Ch1_Out15 25|26 Jxx_Ch1_0Out07
- Jxx_Ch1_Out14 27|28 Jxx_Ch1_Out06 D4
D)ydxx_Ch1_Out13 foo7571Jxx Ch1_Out05
€ D)Jxx_Ch1_Out12 31|32 Jxx_Ch1_Out04 c
2 Dpxx_Ch1_Outl1 [o771 Jxx_Ch1_Out03 2
T Jxx_Ch1_Out10 35|36 Jxx_Ch1_Out02
0 Jxx_Ch1_Out09 37|38 Jxx_Ch1_Out01
F4@ Jxx_Ch1_0Out08 39|40 Jxx_Ch1_0Out00 d
24VDC
1

* When wiring, pay careful attention to the polarity of the external power supply. The load may oper-
ate incorrectly if the polarity is reversed.

¢ Be sure to wire both terminals 21 and 22 (COMO (+V)).

¢ Be sure to wire both terminals 1 and 2 (COM1 (+V)).

¢ Be sure to wire both terminals 3 and 4 (0 V).

* Be sure to wire both terminals 23 and 24 (0 V).

® CJ1W-0D262 Transistor Output Unit (64 Points)

Name 64-point Transistor Output Unit with MIL Connectors (Sourcing Outputs)
Model CJ1W-OD262

Rated Voltage 12t0 24 VDC

Operating Load Volt- | 10.2 to 26.4 VDC

age Range

Maximum Load Cur-
rent

0.3 A/point, 1.6 A/common, 6.4 A/Unit

Maximum Inrush
Current

3.0 A/point, 10 ms max.

Leakage Current 0.1 mA max.
Residual Voltage 1.5 V max.

ON Response Time | 0.5 ms max.
OFF Response Time | 1.0 ms max.

Insulation Resis-
tance

20 MQ between the external terminals and the GR terminal (100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA max.

Number of Circuits

64 (16 points/common, 4 circuits)

Internal Current
Consumption

170 mA max. (5 VDC)

Fuse

None

External Power Sup-
ply

10.2 to 26.4 VDC, 50 mA min.

Weight

110 g max.

Accessories

None
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Signal Allocated
_ , name CIO word
- COMO
ST i COoMo
i 5 Jxx_Ch1_Outoo
— L i to Wd m
Jxx_Ch1_Out15
50V
¥ Output indicator COM1 CN1 (OUT)
@ ) ) o COM1
é Indicator switch_~* ?Jxx,CthQ,OutOO } we .
i R 3 - = ° ! 0 m+
(?II‘CUIt Configura: S Jxx_Ch2_Out15
tion g ov
2 Com2
= com2
E} 5 Jxx_Ch3_Outoo
! to Wd m+2
Jxx_Ch3_Out15
ov
coMa CN2 (OUT)
¢ COM3
Jxx_Ch4_Out00
L] to Wd m+3
5 Jxx_Ch4_Out15
ov
|
CN1 CN2
Allocated Signal Conr)ec- Signal Allocated Allocated Signal Connector  Signal Allocated
CIO word name tor pin name CIO word CIO word name pin name CIO word
1 1210
= | 124v0c
| (Do ouo [T ag] voc o oute (7 2]‘2\/‘8 o coms (ev) [T 5 [CoMs ) -
_@M 3837 Jxx_Ch1_Outo9 | ov 3|4 ov
@Jxx Ch1_Out02 36|35 Jxx_Ch1_Out10 Jxx_Ch4_Out15 56 Jxx_Ch4_Out07
£ T Jxx_Ch1_Out03 3433 Jxx_Ch1_Out11 fD £ @ Jxx_Ch4_Out14 718 Jxx_Ch4_Out06 ()
2 ’_OJXX,CM,OU\OA Jxx_Ch1_Out12 ~ 3 Jxx_Ch4_Out13 Jxx_Ch4_Out05
= —O 32[31 O s Q SO ] 1) e O ®
_@Jxx,ChLOutOS 30|29 Jxx_Ch1_Out13 fD £ Jxx_Ch4_Out12 1012 Jxx_Ch4_Out04 T E
’_®Jxx,cm,om06 28|27 Jxx_Ch1_Out14 ,D g Jxx_Ch4_Out11 13[14 Jxx_Ch4_Out03 g
_@Jxx,ChLOutw 26|25 Jxx_Ch1_Out15 @ Jxx_Ch4_Out10 15/16 Jxx_Ch4_Out02
ov 2423 ov Jxx_Ch4_Out09 17118 Jxx_Ch4_Out01
COMO (+V) 2221 COMO (+V) @ Jxx_Ch4_Out08 19|20 Jxx_Ch4_Out00 ()
Jxx_Ch2_Out00 20[19 Jxx_Ch2_0ut08 ,D COM2 (+V) 21|22 COM2 (+V)
_@JX)(,CI’\E,O\AOW 1817 Jxx_Ch2_0ut09 D oV 23|04 oV
External connec- _@JXX,CHZ,OU\OZ 16]15 Jxx_Ch2_Out10 ,D Jxx_Ch3_Out15 25]26 Jxx_Ch3_0ut07
tion and terminal- £ —@ji':g:j 14[13 j“z:zZ‘:; © 3 o008 Quitt {7 g Jex b3 Oue
. N . : Ixx_( »_Ou Xx_( _Out’ o Jxx_Ch3_Out13 Jxx_Ch3_Out
deVIce Varlable dla- g 2 Jxx_Ch2_0Out05 12]11 Jxx_Ch2_Out13 rl._\ ; Q Jxx_Ch3_Out12 29150 . (‘\“‘
T _Lh2_( 10| 9 (_Ch2_( fD + () xx_Ch3_Out; 31|32 Jxx_Ch3_Out04 @ c
gram _OJXX Ch2_Out06 Jxx_Ch2_Out14 ~ E Jxx_Ch3_Out11 Jxx_Ch3_Out e}
—O 8|7 © 2 p—(D)-RCoOull ]33] 34 [ 40CHO.0U08 (T4 2
_@JXX,GhZ,OU(N 515 Jxx_Ch2_Out15 @ Jxx_Ch3_Out10 35(36 Jxx_Ch3_Out02
ov 4|3 ov @ Jxx_Ch3_Out09 37|38 Jxx_Ch3_Out01
COM1 (+V) 21 COM1 (+V) I'_‘ @ Jxx_Ch3_Out08 39[40 Jxx_Ch3_Out00 @ 12to0
L12 o 24 VDC
4 VDC =|—<
» When wiring, pay careful attention to the polarity of | ®* When wiring, pay careful attention to the polarity of
the external power supply. The load may operate the external power supply. The load may operate
incorrectly if the polarity is reversed. incorrectly if the polarity is reversed.
* Be sure to wire both terminals 21 and 22 (COMO * Be sure to wire both terminals 21 and 22 (COM2
(+V)) of CN1. (+V)) of CN2.
* Be sure to wire both terminals 1 and 2 (COM1 (+V)) | * Be sure to wire both terminals 1 and 2 (COM3 (+V))
of CN1. of CN2.
* Be sure to wire both terminals 23 and 24 (0 V) of * Be sure to wire both terminals 23 and 24 (0 V) of
CN1. CN2.
* Be sure to wire both terminals 3 and 4 (0 V) of CN1. | * Be sure to wire both terminals 3 and 4 (0 V) of CN2.
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I Mixed I/0 Units

® CJ1W-MD231 DC Input/Transistor Output Unit (24 VDC, 16 Inputs/16 Outputs)

Name 16-point DC Input/16-point Transistor Output Unit with Fujitsu Connectors (Sinking Outputs)
Model CJ1W-MD231

Output section (CN1) Input section (CN2)

Rated Voltage 12to 24 VDC Rated Input Voltage 24 VDC

Operating Load Volt- 10.2t0 26.4 VDC Operating Input Volt- 20.4t026.4 VDC

age Range age

Maximum Load Current | 0.5 A/point, 2.0 A/Unit Input Impedance 3.3kQ

Maximum Inrush Cur-
rent

4.0 A/point, 10 ms max. Input Current

7 mA typical (at 24 VDC)

0.1 mA max. ON Voltage/ON Cur- 14.4 VDC min./3 mA min.

Leakage Current
rent

Residual Voltage 1.5V max. OFF Voltage/OFF Cur- | 5 VDC max./1 mA max.
rent

ON Response Time 0.1 ms max. 8.0 ms max. (Can be set to between 0 and 32 ms in the
ON Response Time . ) . -

OFF Response Time 0.8 ms max. Unit Information settings.)

No. of Circuits

16 (16 points/common,

1 circuit) OFF Response Time

Fuse

None

8.0 ms max. (Can be set to between 0 and 32 ms in the
Unit Information settings.)*

External Power Supply

12 to 24 VDC, 20 mA min. | No. of Circuits

16 (16 points/common, 1 circuit)

Number of Simulta-
neously ON Points

75% (at 24 VDC)

Insulation Resistance

20 MQ between the external terminals and the GR terminal (at 100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA max.

Internal Current Con-
sumption

5VDC 130 mA max.

Weight 90 g max.
Accessories None
CN1 (OUT) CN2 (IN)
. Allocated Allocated Signal name
.  Signalname 6,6 yor Cloword 0 pr— —
rw—é +V Jxx_Ch1_In00 o——
‘ Wd m+1 to Udl
PO comen | S SECHEE
e ] or row A ET
" | &j ?Jxx_Ch1_Out07 comi & 2
S |
3 ‘ £
£ [ouput 5 CoMo s
E indicator W 3.3kQ 5
8 v N Jxx_Ch1_In08¢ =
< Wd m+1 to w
,né : —(?JxxtBChLOutOS Wd m | Connect | Connect Lxx Chi_In154 Y l
| E’} & Jxx_Ch1_Out15 orrowB | OrfowB T S T
Circuit Configuration 1 : comt ¢ A ||
— . 4 COMO

Number of Simultaneously ON Points vs.
Ambient Temperature Characteristic

_E 18 16 points at 33°C 16 points at 45°C

2 Input voltage: 24 VDC
z 16 /

[e] Input voltage: 26.4 VDC
s 14

g 12

2 10 12 points at 55°C
g, N

2 9 points at 55°C
£

@

S 4

é 2

e o a 80 (-C)

Ambient Temperature
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CN1 (OUT) CN2 (IN)
Allocated Signal Connec- Signal Allocated Allocated Signal  Connector Signal Allocated
CIO word name torpin  name CIO word CIlO word name  pin name CIO word
ne | B12| A12| ne P Jxx_Ch1_In00 A1 B1 Jxx_Ch1_In08 ——
NC B11| A11 NC Jxx_Ch1_In01 A2 | B2 Jxx_Ch1_In09 ——
+V B10| A10 +V —— Jxx_Ch1_In02 A3 B3 Jxx_Ch1_In10 ——
COMO (0 V) B9 A9 COMO (0V) v; —— Jxx_Ch1_In03 Ad B4 Jxx_Ch1_In11 —— v:
4®Jxx,Cm,Ouns B8| A8 Jxx_Ch1_Out07 @ S —— Jxx_Ch1_In04 A5 B5 Jxx_Ch1_In12 —— S
“_® Jxx_Ch1_Out14 B7| A7 Jxx_Ch1_Out0s > = Jxx_Ch1_In05 A6 | B6 Jxx_Ch1_In13 —— =
(T Jxx_Ch1_Out13 B6| A6 Jxx_Ch1_Out0s T Jxx_Ch1_In06 A7 |B7 Jxx_Ch1_In14 ——
. € N Jxx_Ch1_Out12 B5| A5 Jxx_Ch1_Out04 T I —— Jxx_Ch1_In07 A8 B8 Jxx_Ch1_In15 ——
EXternaI .conneCt.lon g (T Jxx_Ch1_Out11 B4| A4 Jxx_Ch1_Out03 T g COM1 A9 B9 COoM1
and terminal-device 4 (D)o outto] gal g o cht_outoe Ne [aTolB10]
variable diagram 12to %G} b Ch10ut08| B | A | Jxx Chi_Outot O Ne [ailB11] e
\Zl‘BC »_@ Jxx_Ch1_Out08 B1 Al Jxx_Ch1_0Out00 @_‘ NC A12(B12 NC
i

* When wiring, pay careful attention to the polarity of | « When wiring, pay careful attention to the polarity of

the external power supply. The load may operate the external power supply. The load may operate
incorrectly if polarity is reversed. incorrectly if polarity is reversed.

¢ Be sure to wire both pins A9 and B9 (COMO (0 V)) | » Be sure to wire both pins A9 and B9 (COM1) of CN2,
of CN1. and set the same polarity for both pins.

* Be sure to wire both pins A10 and B10 (+V) of CN1.

* The ON response time will be 20 us maximum and OFF response time will be 400 us maximum even if the response times
are set to 0 ms due to internal element delays.
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® CJ1W-MD233 DC Input/Transistor Output Unit (24 VDC, 16 Inputs/16 Outputs)

Name 16-point DC Input/16-point Transistor Output Unit with MIL Connectors (Sinking Outputs)
Model CJ1W-MD233
Output section (CN1) Input section (CN2)
Rated Voltage 12t0 24 VDC Rated Input Volt- 24 VDC
age
Operating Load Voltage 10.2t0 26.4 VDC Operating Input 20.4t0 26.4 VDC
Range Voltage
Maximum Load Current 0.5 A/point, 2.0 A/Unit Input Impedance 3.3kQ

Maximum Inrush Current

4.0 A/point, 10 ms max. Input Current

7 mA typical (at 24 VDC)

0.1 mA max. ON Voltage/ON 14.4 VDC min./3 mA min.
Leakage Current
Current
Residual Voltage 1.5V max. OFF Voltage/OFF | 5 VDC max./1 mA max.
Current
ON Response Time 0.1 ms max. ON Response 8.0 ms max. (Can be set to between 0 and 32 ms in
OFF Response Time 0.8 ms max. Time the Unit Information settings.)

No. of Circuits

16 (16 points/common,

1 circuit) OFF Response

Fuse

Time
None

8.0 ms max. (Can be set to between 0 and 32 ms in
the Unit Information settings.)”

External Power Supply

12 to 24 VDC, 20 mA min. No. of Circuits

16 (16 points/common, 1 circuit)

Number of Simul-
taneously ON
Points

75% (at 24 VDC)

Insulation Resistance

20 MQ between the external terminals and the GR terminal (at 100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA

max.

Internal Current Consump-
tion

5 VDC 130 mA max.

COMo

Weight 90 g max.
Accessories None
CN1 (OUT) CN2 (IN)
Signal name  Allocated Allocated  Signal name
] | W CIO word CIO word | 33 K0 i
L aw— Jxx_Ch1_In00 -
Q J_Ch1_Outoo Wd m+1 { o udl o .
T ) wWdm Jxx_Ch1_In07 ¢& ol o ;
‘ }J;E} ¢ Jxx_Ch1_Out07 ; § S g
3 I com1¢
£ ! COMo | £
e e
3 | Output Input indicator 3
< | indicator | ‘EE
£ j £
5 ’_W%H? +V | 3.3kQ 8
£ g %ﬁ I cm _outos Wel ma1 {Jxx-cm-'{;os ‘ ol 1=
¥ : S| a i
Wd m ;
| E'} S Oh_Outts S Chi_Ints o 8% e
S ; . [ . \ i SHER™
Circuit Configuration 4\9 -

COMA1 ¢

Number of Simultaneously ON Points vs.
Ambient Temperature Characteristic

16 points at 33°C 16 points at 45°C
8
16 N[N
14 4 Input voltage: 26.4 VDC
12

10 12 points at 55°C
8 LN

Input voltage: 24 VDC

9 points at 55°C

4
2
0

0 20 40
Ambient Temperature

& ()

Number of simultaneously ON points
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CN1 (OUT) CN2 (IN)
Allocated Signal  Connec- Signal Allocated Allocated Signal Connec- Signal Allocated
CIO word name tor pin name CIO word CIO word name torpin name CIO word
:L Jxx_Ch1_0Out00 20|19 Jxx_Ch1_Out08 :L NC 2 NC
0 0_Ch1_0ut01 [T Jxx Chi_Out09 ® comt 577, comn
© Jxx_Ch1_0ut02 [T ] Jxx Chi_Outto 0 Jxx Chi_ints [T dxx cnino7 o
Jxx_Ch1_0Out03 Jxx_Ch1_Out11 Jxx_Ch1_In14 Jxx_Ch1_In06
E| (O 1413 O—s |E O BEEE 7 |8
o Jxx_Ch1_Outo4 Jxx_Ch1_Outi2 2 Jxx_Ch1_In13 Jxx_Ch1_In05
e 2] 11 o= - ° 9|10 P
i
D) x-Ch1_0ut05 [ 70T e Chi_ouna = t o ent_int2 [T dex Gt Inog 5
®© © = J—
O Jxx_Ch1_0ut06 ["o77 7] Jxx Chi_Outtd ® 2 e Chtintt [ dex Chi_inog =
External connection and :L Jxx_Ch1_Outo7 5|5 Jxx_Ch1_Out15 :L 5_Jxx_Ch1_In10 1516 Jxx_Ch1_In02
terminal-device variable COMOY) | 4 | 3 | COMOOY) 24 VDG -2 CNLINGS | 47 | 1g [ Ch1In0t
. 12to ny +V ~— Jxx_Ch1_In08 Jxx_Ch1_In00 ———
diagram 240G 21 A ° 19]20 o
1| Ll
L] |= ¢

* When wiring, pay careful attention to the polarity | « wWhen wiring, pay careful attention to the polarity of
of the external power supply. The load may oper- the external power supply. The load may operate

ate incorrectly if polarity is reversed. incorrectly if polarity is reversed.

* Be sure to wire both terminals 3 and 4 (COMO * Be sure to wire both pins 3 and 4 (COM1) of CN2,
(0V)) of CN1. and set the same polarity for both pins.

¢ Be sure to wire both terminals 1 and 2 (+V) of
CN1.

* The ON response time will be 20 us maximum and OFF response time will be 400 us maximum even if the response times
are set to 0 ms due to internal element delays.

® CJ1W-MD261 DC Input/Transistor Output Unit (24 VDC 32 Inputs/32 Outputs)

slun o/l d1seg Jo suoneoyoads z-v

Name 32-point DC Input/32-point Transistor Output Unit with Fujitsu Connectors (Sinking Outputs)
Model CJ1W-MD261
Output section (CN1) Input section (CN2)
Rated Voltage 12to 24 VDC Rated Input Voltage 24 VDC
Operating Load 10.2 t0 26.4 VDC . 20.4 10 26.4 VDC
Voltage Range Operating Input Voltage
Maximum Load 0.3 A/point, 1.6 A/common, 3.2 A/Unit 5.6 kQ
Input Impedance
Current
Maximum Inrush 3.0 A/point, 10 ms max. Input Current 4.1 mA typical (at 24 VDC)
Current
Leakage Current | 0.1 mA max. ON Voltage/ON Current 19.0 VDC min./3 mA min. 1 i
Residual Voltage 1.5V max. OFF Voltage/OFF Current 5 VDC max./1 mA max. o
w
ON Response 0.5 ms max. 8.0 ms max. (Can be set to between %
Time . 0 and 32 ms in the Unit Information o
ON Response Time ! o o)
OFF Response 1.0 ms max. settings.) et
Time 3.
[72]
No. of Circuits 32 (16 points/common, 2 circuits) 8.0 ms max. (Can be set to between
None OFF Response Time 0 and 32 ms in the Unit Information
Fuse settings.) @
12 to 24 VDC, 30 mA min. No. of Circuits 32 (16 points/common, 2 circuits)
External Power : -
Supply Number of Simultaneously 75% (24 points) (at 24 VDC)
ON Points
Insulation Resis- 20 MQ between the external terminals and the GR terminal (at 100 VDC)
tance

Dielectric Strength | 1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA max.

Internal Current 5VDC 140 mA max.
Consumption

Weight 110 g max.

Accessories None
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CN1 (OUT) CN2 (IN)
Signal Allocated Allocated Signal
S — . name CIO word CIO word name : 5.6 KO i
Y Jxx_Cht_In0o ¢ -
e T ) R R R P
H H < Jx_Ch1_Outo0 Connect Jxx_Ch1_In15 © S=+g
Ly 't }Wd m Connect or row A STS8 |
| t © JoCh1_outts orrow A comz ¢ - %
.% - como comz <__ Indicator switch %
© | Output Jg como ° |nput indicator ]
© |indicator Indicator > ; ) £
g switcl ° H H 5.6 kQ g
5 e —0 wd {Jxx,cr\z,lnoo ; i l £
b= ! H to H Q|
= ' !“H :§ JXX’tChZ’O“mO Wd Connect Connect m+3 Jxx,ChQ,In|5¢ S o
: | a»} li}Jxx (c:)hz out1s m+1 | or row B orrow B = T 8
Circuit Configura- — TV: Doom o L
tion — Jg comi :
Number of Simultaneously ON Points vs.
Ambient Temperature Characteristic
@ .. 82points at 38°C__ 32 points at 44°C
c ~ psstese
S50
8 N e
>25 &
3 i
% N e
2 at55°C
o]
15 8 points/
E common
10 at55°C
o
55
€
2 0 20 40 60 (°C)
Ambient Temperature
CN1 (OUT) CN2 (IN)
Allocated Signal  Connec-  Signal Allocated Allocated i Allocated
CIO word name  tor pin name CIO word CIO word fg::l 1%?';?'_?0' flagr:]‘:l Clgcv?/frd
~V I'B20 | A20 | *V , 55X Ch1In00 [ AT g1 [ dxx Ch2 In00 5— \
COMTOV) ['g1g | A1g | SOMOOY) H =—=_Jxx_Ch1_In0t Jxx_Ch2_In0t_=— :
Jxx_Ch2_0utts Jxx_Ch1_Outts i po© A2 | B2 ¢ i
(D=2 B8 | A1g | TTOER ([ ol b 55 S Chiin02 [ pal dxx Ch2 In02 s— ¢ .
Jxx_Ch2_Out14 B17| A17 Jxx_Ch1_Out14 + 1 1 +
(D (D1 I o 55 UXx Ch1 In03 ["pa g Jix Ch2 03 5— o Pl e
’_@ Jxx_Ch2_Out13 Bi16| A16 Jxx_Ch1_Out13 @_‘ o ;____  Jxx Chi In04 Jxx_Ch2_In04 —— _.__; o
- =T 5 XML A5 | BS X & e TS
+ @ Jxx_Ch2_Out12 B15| A15 Jxx_Ch1_Out12 @_4 I3 :24 — Jxx_Ch1_In05 Jxx_Ch2_In05 —— 24 1
€ tvoc | @5 o2 Oh1In0S Fag [ g | Sxx Ch2_n o9 |wct
kel Jxx_Ch2_Out11 Jxx_Ch1_Out11 kel 1 1
= 0 Bi14| A14 (D4 2 H 655 X Ch1_I06 7o T | Jxx Ch2 in06 — ¢ H
@ Jxx_Ch2_Out10 B13| A13 Jxx_Ch1_Out10 @_{ H e ChIINOT T oo o Ch2_In07 —— H
Jxx_Ch2_Outo9 Jxx_Ch1_Outog H p-o A8 | B8 End H
(D22 B12| A12 [ PO (D4 H com2 coms H
Jxx_Ch2_Outos Jxx_Ch1_Outos -9 A9 | B9 p---
(D B11|A11 (D4 @ 55 I Ch1 08 [ TRag] Jax Ch2 08 5— o
~V I'B1o| Ao |2 —— Jxx Ch1_In09 Jxx_Ch2_In09 ——
COMLOY) g | Ag [ SOMOOY ) Jxx_Ch1_In10 L Jxx_Ch2_In10 -1
o R I SAEE 5 oo ®
L Jox_Ch2_Outo? [“ga | pg | S Cht Outo7 o 3 PP s o IRPSTRG z
@ Jxx_Ch2_Out06 B7 | A7 Jxx_Ch1_Out06 @_4 ° e Chiini2 I Ch2 Inf2 —— ©
External connec- = 02 0u05 |~ po g | Joom owos 2 @5 o Chini2 a1y R4 e H
o £l e _ (D P —— v (D4 @ 55 I Ch1int3 [N eTRa el Jo Ch2 Int3 o o
12t +(D xx_the_ou B5 | A5 = (D9 1210 E @55 docChiintd [ Tar el boc Ch2 Intd —— ¢
device variable 2 \2,‘50 =¢+© Do 20U [ g | a4 | rechi Ouo O4= \2/?)0 g | 55 doxCht ints [ 2o Tgy7] dex Ch2 ints 5— |
diagram ._@JXX,CV\Z,OU(% B3 | A3 Jxx_Ch1_Out02 @_‘ com2 coma
}_@JXX,CV\Z,OU‘O‘ B2 | A2 Jxx_Ch1_Out01 @_4 A18|B18
Jxx_Ch2_0utoo Jxx_Ch1_0Outoo NClat9|B19| "
~© B1ja ©- NS a20 [B20|NC
. i i . .
Se Sl}frg'\tﬁ wire both terminals A19 and A9 (COMO (0 |, Be sure to wire both pins A9 and A18 (COM2) of CN2,
) o ’ and set the same polarity for both pins.
. . . i )
58 Slf”g'\tﬁ wire both terminals B19 and B9 (COM1 (0 |, Be sure to wire both pins B9 and B18 (COM3) of CN2,
) o : and set the same polarity for both pins.
. i i L. . .
g?\”sure to wire both terminals A20 and A10 (+V) of * When wiring, pay careful attention to the polarity of the
) external power supply. The load may operate incorrectly
* Be sure to wire both terminals B20 and B10 (+V) of if polarity is reversed.
CN1.
* When wiring, pay careful attention to the polarity of
the external power supply. The load may operate
incorrectly if polarity is reversed.
*1  Observe the following restrictions when connecting to a 2-wire sensor.

* Make sure the input power supply voltage is larger than the ON voltage (19 V) plus the residual voltage of the sen-
sor (approx. 3 V).

* Use a sensor with a minimum load current of 3 mA min.
¢ Connect bleeder resistance if you connect a sensor with a minimum load current of 5 mA or higher.

*2 The ON response time will be 120 us maximum and OFF response time will be 400 us maximum even if the response
times are set to 0 ms due to internal element delays.

A-46 NJ-series CPU Unit Hardware User’s Manual (W500)



Appendices

® CJ1W-MD263 DC Input/Transistor Output Unit (24 VDC 32 Inputs/32 Outputs)

Name 32-point DC Input/32-point Transistor Output Unit with MIL Connectors (Sinking Outputs)
Model CJ1W-MD263

Output section (CN1) Input section (CN2)

Rated Voltage 12to 24 VDC Rated Input Voltage 24 VDC
\C;;)I:ar;t;n:atzzd 10.2 t0 26.4 VDC Operating Input Voltage 20.41026.4 VDC
Maximum Load 0.3 A/point, 1.6 A/common, 3.2 A/Unit 5.6 kQ

Current

Input Impedance

Maximum Inrush
Current

3.0 A/point, 10 ms max.

Input Current

4.1 mA typical (at 24 VDC)

Leakage Current | 0.1 mA max. ON Voltage/ON Current 19.0 VDC min./3 mA min."!

Residual Voltage 1.5V max. OFF Voltage/OFF Current | 5 VDC max./1 mA max.

ON Response 0.5 ms max. 8.0 ms max. (Can be set to between 0

Time and 32 ms in the Unit Information set-
ON Response Time . 0

OFF Response 1.0 ms max. tings.)

Time

No. of Circuits

32 (16 points/common, 2 circuits)

Fuse

None

OFF Response Time

8.0 ms max. (Can be set to between 0
and 32 ms in the Unit Information set-

tings.) 2

External Power
Supply

12 to 24 VDC, 30 mA min.

No. of Circuits

32 (16 points/common, 2 circuits)

Number of Simulta-
neously ON Points

75% (24 points) (at 24 VDC)

Insulation Resis-
tance

20 MQ between the external terminals and the GR terminal (at 100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA max.

Internal Current
Consumption

5VDC 140 mA max.

slun o/l d1seg Jo suoneoyoads z-v

Weight 110 g max.
Accessories None
CN1 (OUT) CN2 (IN)
Signal Allocated Allocated Signal >
1name CIO word CIO word name d
[ i 1 5.6 kQ ] n
+V : '
v Jxx_Ch1_In00 & N
& Jxx_Ch1_Outo0 Wd m+2 to | w
¥ ‘ T Wd m Jxx_Ch1_In15 © o
P | I Q Jxx_Ch1_Out15 3 ° &
. . = ﬁ comz 2 =
Circuit Conflgura- § j; p COMO com2 ¢ 2__Indicator switch g 6
tion < | Output 4& CoMo O—Ti o S c
€ | indicator Indicator > : Input indicator x% g =
2 SWitc | 3 7
c ’_W,%Q +V | 5.6 kQ =4
Jxx_Ch2_In00 ¢ -
g 0 Jxx_Ch2_0ut00 Wdmsa e n l T J—Wﬁ
A | Wd m+1 . 2s k¥ K
J% P fo Jxx_Ch2_In15 O S+ o: RYAKI
| - - - 8T &f ithe !
[ ﬁ ?Jxx_Chz_Ouns con 3 'O'T @
5, COM1 3 ¢ L
T 142 COM1 com3 O—T
Number of Simultaneously ON Points vs.
Ambient Temperature Characteristic
@ 32 points at 38°C _ 32 points at 44°C jnpyt voitage:
€ 35 t 24 VDC
8 ;
z 30 Input voltage:
S
S é/ 26.4 VDC
8 20 camon
g at 55°C
2 ® 8 points/
£ common
° at55°C
o
%5
8
€
2% 20 20 60 (°C)
Ambient Temperature
NJ-series CPU Unit Hardware User’s Manual (W500) A-47



Appendices

CN1 (OUT) CN2 (IN)
Allocated Signal  Connec-  Signal Allocated Allocated Signal Connec-  Signal Allocated
Cloword  name torpin  name CIO word CIO word name  torpn . namo CIO word
|
._@ Jxx_Ch1_Out00 40 39 Jxx_Ch1_Out08 @_‘ Ikﬂ 24 \{/II?C NG NG
12t b L 1]2
(D J10x_ Ch1_0ut01 [ ox Cht_Out09 D21 o P cous [T 7] coms
(D o Ch1_Ou02 [ 36 35| o On1_Out10 (D vDC IS ! Jxx_Ch2_In15 Jxx_Ch2_In07 _——
.g (D)2 O 0ul03 134/ 33| Jox ChiOuttl (T g kel —— Jxx_Ch2_In14 i Z Jxx_Ch2_In06 ——
= g (D-2xCn1_0uds ool gq| docChi oz (T g = . xx_Ch2_Int3 [ ol Jex Ch2 im0 —— o
s (D)-ecntouts [35/pg| Jx On1_outa (T é doone_int2 [ 7Tl o onznos_—— E
— — O—
+(D Jx O Ou6 | 5g| o7 Jxx-c.Outia (D g o Ch2_Int1 [al ] Jxx Ch2.n03 2
@ Jxx_Ch1_Out07 26 25 Jxx_Ch1_Out15 @_' 3 ;
to] Jxx_Ch2_In10 15 16 Jxx_Ch2_In02 77
COMO 24| 23[-COMO Jxx.Ch2_n09 4714 gl dex.Chz_inot -—
o P2 Jxx_Ch2_In08 Jxx_Ch2_In00 ——
@ Jxx_Ch2_Out00 20/19 Jxx_Ch2_Out08 <L> 19]20
External connec- (D) Chz out [7gTyo] o Chz Ou0o (T CO:‘Z 21|22 :Zmz
. . 23[24
tion and terminal- - g ()-xx Ch2 Ou02 14 {5 Jex.Ch2.Owti0_(T) T b Chiints_[oplpel e Ohtino7 o~
. . + — —
device variable € g ()-0x.Ch2_0u03 144143} Jex.Chz_outt1 () _E JocCntinia_[5o gl bocont_inos ——
diagram g ,_@M 12|11 M@*r = S0 Ch1in13 5013 box Cht_inos { .
p(D)dex.Ch2 0u0s T40[ g | Jex Ch2 O3 (T) E box Ohtint2_[at o] o Ohtin0s o— é
g (D)-bxCh2. Ouo6 ['g [ 7 | Jxx.Ch2 Outtd (T 5 o Chiintt_[aalas] docOhtin0s — g
Jxx_Ch2_Out07 Jxx_Ch2_Out15 fD ; o
>—(:)7 6|5 Jxx_Chi_In10 Jxx_Ch1_In02
COM1 COM 35 36 o
‘ 4|3 ! I'—‘ ;‘21 {?DC Jxx_Ch1_In09 37/ 38| ox-ohtnot =—
‘ VoY o Ot 1n08_[3oT2 0 boc ot inoo
¢ Be sure to wire both terminals 23 and 24 (COMO) of CNA1. . )
B to wire both terminals 3 and 4 (COM1) of CN1 * Be sure to wire both pins 23 and 24 (COM2) of
L] . .
e sure to wire both terminals 3 and 4 ( )o : CN2, and set the same polarity for both pins.
. i i . .
Be sure to wire both terminals 21 and 22 (+V) of CN1. « Be sure to wire both pins 3 and 4 (COM3) of CN2,
* Be sure to wire both terminals 1 and 2 (+V) of CN1. and set the same polarity for both pins.
* When wiring, pay careful attention to the polarity of the  When wiring, pay careful attention to the polarity
external power supply. The load may operate incorrectly if of the external power supply. The load may oper-
polarity is reversed. ate incorrectly if polarity is reversed.

*1  Observe the following restrictions when connecting to a 2-wire sensor.

* Make sure the input power supply voltage is larger than the ON voltage (19 V) plus the residual voltage of the sen-
sor (approx. 3 V).

¢ Use a sensor with a minimum load current of 3 mA min.
» Connect bleeder resistance if you connect a sensor with a minimum load current of 5 mA or higher.

*2 The ON response time will be 120 us maximum and OFF response time will be 400 us maximum even if the response
times are set to 0 ms due to internal element delays.
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® CJ1W-MD232 DC Input/Transistor Output Unit (24 VDC, 16 inputs/16 Outputs)

Name 16-point DC Input/16-point Transistor Output Unit with MIL Connectors (Sourcing Outputs)
Model CJ1W-MD232
Output section (CN1) Input section (CN2)
Rated Voltage 24 VDC Rated Input Volt- 24 VDC
age
Operating Load Voltage | 20.4 to 26.4 VDC Operating Input 20.4t026.4 VDC
Range Voltage
Maximum Load Current | 0.5 A/point, 2.0 A/Unit Input Impedance 3.3kQ
Leakage Current 0.1 mA max. Input Current 7 mA typical (at 24 VDC)
Residual Voltage 1.5V max. ON Voltage/ON 14.4 VDC min./3 mA min.
Current
. 0.5 ms max. OFF Voltage/OFF | 5 VDC max./1 mA max.
ON Response Time
Current
. 1.0 ms max. ON Response 8.0 ms max. (Can be set to between 0 and 32 ms
OFF Response Time . . . . . *
Time in the Unit Information settings.)
Detection current: 0.7 to 2.5 A 8.0 ms max. (Can be set to between 0 and 32 ms >
Load Short-circuit Pro- | min. OFF Response in the Unit Information settings.)’ :
tection Automatic restart after error clear- | Time ]
ance. (Refer to page A-102.) e
No. of Circuits 16 (16 points/common, 1 circuit) No. of Circuits 16 (16 points/common, 1 circuit) g_
20.4 t0 26.4 VDC, 40 mA min. Number of Simul- | 75% (at 24 VDC) s
External Power Supply taneously ON o
Points o
Q
Insulation Resistance 20 MQ between the external terminals and the GR terminal (at 100 VDC) g
. n 1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA o
Dielectric Strength
max. c
S
Internal Current Con- 5 VDC 130 mA max. 4
sumption
Weight 100 g max.
Accessories None
CN1 (OUT) CN2 (IN)
. ' >
. e, Alocated Alocated s “ _ B
Wi
— 0 COMO (+V) Jxx_Ch1_In00 %3 o
i é V| seleeeaa, T ©
120 e : © sla| o )
§% 3 a| G H i 2
§§ ::L:%%) th)gfcmfoutoo wdm s Jxx_Ch1_In07 o S8=R i El ¥ i 5
B \ Jxx_Ch1_0ut07 S| ¥ ' H
------ 50V Lot S
tt-4- e
@ Input indicator *% Lé
5 Output indicator . =
g Jxx_Ch1_In08
5 0 COMO (+V) -
Circuit Configuration = :';;é‘: Fbmm--s E to oAl e
[ A 4 £l = o G | H
$i—A ,: | Jxx_Ch1_Outos JocCht_in5e 8T & ! El Y
sl sxx cht_outts | "™ - I
o0V
ol —
i
Number of Simultaneously ON Points vs.
- «» Ambient Temperature Characteristic
P ERR indicator k= 16 points at 33°C 16 points at 45°C
g8 ~ . R
L 8 N toptlese
g :5 [ 12 points at 55°C
E 6 9 points at 55°C
5 .
§ °0 20 40 60 (°C)
é Ambient Temperature
E
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External connection and
terminal-device variable

diagram

CN1 (OUT) CN2 (IN)
Allocated Signal - Connec-  Signal Allocated Allocated Signal  Connec- Signal Allocated
CIO word name  tor pin name CIO word name  torpin  name CIO word
CIO word
NC NC
Jxx_Ch1_Outoo Jxx_Ch1_Outos 1]2
@ = 20 19 12 : L— cowr o7, | com

D—@ o GhiOutor 18 |17 JxOnt-Outo9 @—0 5 odeontints 5|6 Jox Ch1_Ino7 S~

Jxx_Ch1_Out02 Jxx_Ch1_Out10 R | ——— N
lb—@ — 16 | 15 i ®_4. y o ol Chiinta | s Jxx_Ch1_In06

E| : I C10u3 | [ | Jx Cht_Outt1 C , | € y & OO int3 [T ] s ontinos 5o
E = D CN1_0u04 |y | 4y | Sox Gt Outt2 = E p o o UXCNINT2 |y ] 5 | I OhTIn0d 7 T

> — — ) — £
1 . Jxx_Ch1_Outos Jxx_Ch1_Out13 - [ 'E po oL chlintt 13|14 b On1In03 575, 2
¢ ( L) 09 ( L) * s y & oo into [ T s ontinoz 5o 2

Jxx_Ch1_Out06 Jxx_Ch1_Out14
0—@ 8|7 @—o 24 VDC ¢ o 2xCitinos [ e o ch_inot
- VlDC:L JrCn1_ouor o o] xc ot _Outs CL L h—| g5 gbocom s [T e ont o 5

COMO (+V) COMO (+V) 1 H
0—' 413 Ll
! ov |, [ [ov
* When wiring, pay careful attention to the polarity

* When wiring, pay careful attention to the polarity of the
external power supply. The load may operate incor-

rectly if polarity is reversed.

* Be sure to wire both terminals 3 and 4 ((COMO (+V)) of

CN1.

* Be sure to wire both terminals 1 and 2 (0 V) of CN1.

of the external power supply. The load may oper-
ate incorrectly if polarity is reversed.
* Be sure to wire both pins 3 and 4 (COM1) of
CN2, and set the same polarity for both pins.

* The ON response time will be 20 us maximum and OFF response time will be 400 us maximum even if the response times
are set to 0 ms due to internal element delays.
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® CJ1W-MD563 TTL I/0O Unit (32 Inputs/32 Outputs)

Name 32-point Input /32-point Output TTL I/O Unit with MIL Connectors
Model CJ1W-MD563

Output section (CN1) Input section (CN2)

Rated Voltage 5 VDC+10% ::;ed Input Volt- 5 VDC+10%
Operating Load Volt- 4.51t05.5VDC 1.1 kQ

age Range

Input Impedance

Maximum Load Cur-

35 mA/point, 560 mA/common,

Input Current

Approx. 3.5 mA (at 5 VDC)

rent 1.12 A/Unit
Leakage Current 0.1 mA max. ON Voltage 3.0 VDC min.
Residual Voltage 0.4V max. OFF Voltage 1.0 VDC max.
- 0.2 ms max. ON Response 8.0 ms max. (Can be set to between 0 and 32 ms in
ON Response Time f ) ) . .
Time the Unit Information settings.)
OFF Response Time 0.3 ms max.

No. of Circuits

32 points (16 points/common, 2

circuits)

OFF Response
Time

8.0 ms max. (Can be set to between 0 and 32 ms in

the Unit Information settings.)

Fuse

None

No. of Circuits

32 points (16 points/common, 2 circuits)

External Power Supply

5 VDC+10%, 40 mA min. (1.2 mA

x No. of ON points)

taneously ON
Points

Number of Simul-

100% (16 points/common)

Insulation Resistance

20 MQ between the external terminals and the GR terminal (at 100 VDC)

Dielectric Strength

1,000 VAC between the external terminals and the GR terminal for 1 minute at a leakage current of 10 mA max.

Internal Current Con-
sumption

5 VDC 190 mA max.

Weight 110 g max.
Accessories None
CN1 (0UT) CN2 (IN)
Signal Allocated Allocated Signal
— ; hame CIO word CIO word name —
e '—ijﬁg w JxxfChLInOOC;)
/ g ‘ 2% Jxx_Ch1_0utoo wd m+2{ . to O JW
A Wd m Jxx_Ch1_In15 i
H H to . ;
L & % © Jxx_Ch1_Out15 |
: COM2& ”
s . - 2 2 5 Indicator switch 2
Circuit Conflguratlon E j 1 T Ccom2¢ <, Indicator switch | |
g ngpu‘i H ©  Input indicator S
5 ww ; \E 5
5 M. v 1kQ §
£ 6 ko] Jxx_Ch2_In00¢ 1 2
H g I 2 Jxx_Ch2_0ut00 Wd m+3 { to | w | o W
i P W m+t Jxx_Ch2_In156 sle
i b & Jxx_Ch2_Out15 g T 8 LR
, COM1 coma¢ L
- *Eg comi coma¢
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CN1 (OUT) CN2 (IN)
Allocated Signal  Connec-  Signal Allocated Allocated Signal Connec- Signal Allocated
CIlO word name tor pin name CIlO word CIO word name torpin name CIO word
n 5VDC
Jxx_Ch1_Out00 [, T~ ] Jxx_Cht_Outos 17 ,..||... NC [T | Ne
L 140|139 > O—15vDC e 112
T)_Jxx_Ch1_Outo1 [3837] Jxx_Ch1_Outo9 i =I i — C?MS [3]4] ::owlzh :
(L> Jxx_Ch1_Out02 36(35 Jxx_Ch1_Out10 (L) Ixx_Ch2_In15 ii xx_Ch2_In07 ——
€ (D)0 C1_0u08 FTanl Jor Ct_Outt (7 £ 5o Chz 14 [T dnx Ch2 inoe S—
g 4 (D)-x-Ch1_Ou0a [T dnx Cht_Outt2 (7 g . Jxx_Ch2_In13 [0 Jxx Ch2_In0s o— .
(D)-xx-Ch1_ous [5150] Jux Cht_Ou13 (1) 4 E Jex_Che_int2 [T dix Cha_ ino4 o— é
Jxx_Ch1_Out06 [, [~5—| Jxx_Chi_Out14 kel Jxx_Ch2_In11 [ 1. ] Jxx_Ch2_In03 —— ke
(D)2 C1OUGE {58571 xx.CNOuE (T 13[14
Jxx_Ch1_Outo? 128127] xx_Chi_Outt © = Jxx_Ch2_In10 [ [ ~] Jxx_Ch2_In02 —— =
(D)L CNOWO7 {55 o5 xx Ol OultS (T = o 15[16 5
COMo [, >31 COMO o Ch2_in09 [ el s ch2 inot —
8
v *2*‘1) R o Ch2_in08 [ o5 o] Jiox ch 1noo o
M%TQ% NC ;Z NC
@MEF% CoMm2 EZ Com2
H@MEEM(D_‘ o Jxx Ch1_In15 JooTop) Jxx Ch1_In07 5
External connection 'é (D) cre ouon ool s ot @y x 5 oo cnt inta [oo gl doc ohi nos S
and terminal-device - (D)-dxx Ch2 Outo4 12|17 | xxChe_outi2 © - Jox G113 [ aT 3] Jxx Ch1_In05 Z— o
variable diagram 2 (D)-x-che oues [ o] s oh2 outs () = E 5 boc Ot _int2 [t s Cht_inos S— Jé
9 (D)-JCr2_outs ['g | box_ch2 Outia (T) = boc Ot _int1 [t | i Cht_inos 5— =
@ Jxx_Ch2_Outo7 ?? Jxx_Ch2_Out15 @ = Jxx_Ch1_In10 g% Jxx_Ch1_In02 —— =
11 5 VDC Jxx_Ch1_In09 [~—T o] Jxx_Ch1_In01 ——
comt [ 5] comt o 37/38
| w ?Tﬁ?/%(: lll--1 o Oht_in08 [0 o dix Chi_Inod S—
L=t i =212
| LA

* When wiring, pay careful attention to the polarity of the | « When wiring, pay careful attention to the polarity of

external power supply. The load may operate incor- the external power supply. The load may operate
rectly if the polarity is reversed. incorrectly if the polarity is reversed.

* Be sure to wire both terminals 23 and 24 (COMO) of ¢ Be sure to wire both pins 23 and 24 (COM2) of
CN1. CN2, and set the same polarity for both pins.

* Be sure to wire both terminals 3 and 4 (COM1) of * Be sure to wire both pins 3 and 4 (COM3) of CN2,
CN1. and set the same polarity for both pins.

Be sure to wire both terminals 21 and 22 (+V) of CN1.
Be sure to wire both terminals 1 and 2 (+V) of CN1.

* The ON response time will be 120 us maximum and OFF response time will be 400 us maximum even if the response times
are set to 0 ms due to internal element delays.
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A-2-3  Precautions on Contact Output Units

I Service Life Expectancy

The service life expectancy of the relays (NY-24W-K-IE) in the CJ1W-OC201/211 Contact Output
Units depends on the type of load, the contact current, and the ambient temperature. Use the follow-
ing diagrams to calculate the relay service life based on the operating conditions, and replace the
relay before the end of its service life.

I Contact Current vs. Service Life Characteristic

Service Life with AC Load Service Life with DC Load
300 I“s L] ! 300 ‘voc L
N 120 VAC, resistive load 24 T=7ms
200 \‘ < 200
~ Y / — N
N IS & 100
k= 100 S \\ 240 VAC, resistive load 9 \ "4 >
- o N < o
X N X N
S 50 \\ > > 5° N »
Q@ “— 24 VDC, resistive load
= 30 / NINS = g
8 20| 240 VAC cos =04 Y 8 2 4 8
S N < o
o 10 o 10 N o
%) 7 2] N E
120 VAC cos f= 0.4 5 =1
5
3 (7]
3 5 e
2 o
Q
o,
0.05 0.1 02 03 0507 1 2 3 5 o
0.1 02 03 0507 1 2 3 5 =
Contact current (A) Contact current (A) o
S
Switching frequency: 1,800 operations/hour max. =

|E| Precautions for Correct Use

The above charts show the life characteristics for the individual relays. Do not exceed the speci-
fications of the Relay Output Units. If a switching capacity exceeding the specifications is used,
the reliability and life expectancy of other parts will be reduced and the Unit may malfunction.

I Inductive Load

The life of the Relay varies with the load inductance. If any inductive load is connected to the Con-
tact Output Unit, use an arc killer with the Contact Output Unit. (See next page.)

Be sure to connect a diode in parallel with every DC inductive load that is connected to the Contact
Output Unit.

S|un 1nd1no 10BJUO) U0 suolnedald ¢-¢-v

I Contact Protection Circuit

Arc killers are used with the Contact Output Unit in order to prolong the life of each Relay mounted
to the Contact Output Unit, prevent noise, and reduce the generation of carbide and nitrate deposits.
However, if arc killers are used incorrectly, they can reduce relay life. Using an arc killer can also
cause a delay in the resetting time (shut-off time). Arc killer circuit examples are listed in the follow-
ing table.
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Current
Circuit Characteristic Required element
AC | DC
CR Yes | Yes | If the load is a relay or solenoid, there | The capacitance of the capacitor should be
method = is a delay in the resetting time. approx. 1to 0.5 uF per contact current of 1 A and
8 If the supply voltage is 24 or 48 V, resistance of the resistor should be approx. 0.5 to
%) insert the arc killer in parallel with the | 1 €2 per contact voltage of 1 V. These values,
E load. If the supply voltage is 100 to however, vary with the load and the characteris-
= 200 V. insert the arc Killer between the | tics of the relay. Decide these values from experi-
contacts. ments, and take into consideration that the
capacitance suppresses spark discharge when
the contacts are separated and the resistance
limits the current that flows into the load when the
circuit is closed again.
The dielectric strength of the capacitor must be
200 to 300 V. If the circuit is an AC circuit, use a
capacitor with no polarity.
Diode No | Yes | The diode connected in parallel with The reversed dielectric strength value of the
method = the load changes energy accumulated | diode must be at least 10 times as large as the

3 by the coil into a current, which then circuit voltage value. The forward current of the

H flows into the coil so that the current diode must be the same as or larger than the load

E will be converted into Joule heat by the | current.

T resistance of the inductive load. This | The reversed dielectric strength value of the
delay in the resetting time caused by | gjode may be two to three times larger than the
this method is longer than that caused | gyppiy voltage if the arc killer is applied to elec-
by the CR method. tronic circuits with low circuit voltages.

Varistor Yes | Yes | The varistor method prevents the -
method = imposition of high voltage between the
% contacts by using the constant voltage
2 characteristic of the varistor. There is
3 delay in the resetting time.
If the supply voltage is 24 or 48 V,
insert the varistor in parallel with the
load. If the supply voltage is 100 to
200 V, insert the varistor between the
contacts.
| l’| Precautions for Correct Use
Do not connect a capacitor as an arc killer in parallel with an inductive load —
as shown in the diagram on the right. This arc killer is very effective for pre- -~
venting spark discharge at the moment when the circuit is opened. How- 3
ever, at the moment the contacts are closed, the contacts may be welded L . L |2
due to the current charged in the capacitor. supply S
©
DC inductive loads can be more difficult to switch than resistive loads. If =
appropriate arc killers are used, however, DC inductive loads will be as easy
to switch as resistive loads.
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A-2-4  Connecting Connector-Terminal Block Conversion Units and I/O
Relay Terminals

Patterns for Combining Connector-Terminal Block Conversion Units
and I/0 Relay Terminals

The following patterns can be used to connect Basic I/0 Units with Connectors to OMRON Connector-
Terminal Block Conversion Units and 1/O Relay Terminals using OMRON Connecting Cables.

® Connection Patterns for Connector-Terminal Block Conversion Units

Pattern Configuration Number of connectors Branching
A 1 None

Connecting Cable

Connector-Terminal
Block Conversion Unit

40 or 60 terminals

B Connecting Cable with two branches 2 branches

Connector-Terminal
Block Conversion Unit

20 terminals 20 terminals

C 2 None

Connectlng Cable

Connector Terminal
Block Conversion Unit

slun o/l d1seg Jo suoneoyoads z-v

20 terminals 20 termmals
D
Connectlng Cable
Connector Terminal
Block Conversion Unit
40 or 60 termmals 40 or 60 termlnals
F Connecting Cable with two branches 2 branches

Connector-Terminal

fﬂﬂlBock Conversion Unit

— [—]
PP | | CEEFEEEE

20 terminals 20 terminals 20 terminals 20 terminals

S|eulwa AE|9H O/ pue sjiun UoISIBAUO0) X%20|g |eulwls] -10}08Uuu0) 6U!109UUOQ -2V
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A-56

® Connection Patterns for I/O Relay Terminals

Pattern Configuration
A
Connecting Cable
/10 Relay Terminal
m
uﬂﬂﬂjﬁﬂfﬁjﬁ
B
110 Relay Terminal 110 Relay Terminal
Connecting Cable
E I
l{e] Relay Terminal 1/0 Relay Terminal
Connecting Cable
F

E Connecting Cable

1/0 Relay Terminal
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I Combinations of Connections

Combinations of OMRON Connecting Cables with Connector-Terminal Block Conversion Units and I/0
Relay Terminals are shown below.

® Connections to Connector-Terminal Block Conversion Units

Unit /0 t.:apac- '::'::: Polarity g::':::: Nur:fber Connecting Connector-TerminaI.BIock COmr.non Eg:':::_
ity nectors . branches Cable Conversion Unit terminal gram
CJ1W- | 32inputs | 1Fujitsu | NPN/PNP | A None XW2zZ-0OO0B | XW2D-40G6 None A-65
ID231 connector A None Xw2z-[100B XW2D-40G6-RF 2 None
A None Xw2z-[0B XW2B-40G5 None -
A None Xw2z-[0B XW2B-40G4 None -
A None XW2Z-[TJ0BU | XW2D-40C6 None
B 2 XW2Z-00D | XW2D-20G6 (2 Units) None
B 2 XW2Z-O0OD | XW2B-20G5 (2 Units) None
B 2 XW2Z-0OO0D | XW2B-20G4 (2 Units) None z
B 2 XW2Z-[J0D | XW2C-20G6-1016 (2 Units) Yes A-65 P
B 2 XW2Z-LOOD | xw2C-20G5-IN16 (2 Units) ™! Yes ‘_g'i_
B 2 XW2Z-LIE0D | XW2E-20G5-IN16 (2 Units) ™! Yes g
B 2 XW2Z-[IOD | XW2F-20G7-IN16 (2 Units) ! Yes g
B 2 XW2Z-LIEOD | XW2N-20G8-IN16 (2 Units) ™! Yes =4
CJ1W- | 32 inputs 1 MILcon- | NPN/PNP | A None XW2Z-C00K XW2D-40G6 None A-66 g
ID232 nector A None XW2Z-[C0K XW2D-40G6-RM 2 None i
A None XW2Z-[0K XW2B-40G5 None - g
A None XW2Z-[10K XW2B-40G4 None - %
B 2 XW2Z-CICN - | XW2D-20G6 (2 Units) None
B 2 XW2Z-O0N | XW2B-20G5 (2 Units) None
B 2 XW2Z-OOON | XW2B-20G4 (2 Units) None
B 2 XW2Z-OOON | XW2C-20G6-1016 (2 Units) Yes A-66
B 2 XW2Z-LON - | Xw2C-20G5-IN16 (2 Units) ™! Yes >
B 2 XW2Z-LIEON | XW2E-20G5-IN16 (2 Units) ! Yes E
B 2 XW2Z-LILON | xW2F-20G7-IN16 (2 Units) ™! Yes g
B 2 XW2Z-LILON | XW2N-20G8-IN16 (2 Units) ™! Yes E
CJ1W- | 32inputs | 1 MILcon- | NPN/PNP | A None XW2Z-OO0OK | XW2D-40G6 None A-67 E
ID233 nector A None XW2Z-[1C0K XW2D-40G6-RM 2 None 9
A None XW2Z-[0K XW2B-40G5 None - g
A None XW2Z-CIC0K XW2B-40G4 None - g
B 2 XW2Z-CICN - | XW2D-20G6 (2 Units) None E
B 2 XW2Z-O0N | XW2B-20G5 (2 Units) None %
B 2 XW2Z-O0N | XW2B-20G4 (2 Units) None é
B 2 XW2Z-OO0N | XW2C-20G6-1016 (2 Units) Yes A-67 §
B 2 XW2Z-LION - | xw2C-20G5-IN16 (2 Units) ™ Yes g
B 2 XW2Z-LIEON | XW2E-20G5-IN16 (2 Units) ! Yes g
B 2 XW2Z-LION - | XW2F-20G7-IN16 (2 Units) ! Yes )
B 2 XW2Z-LILON | XW2N-20G8-IN16 (2 Units) ™! Yes %
®
*1  The inputs are NPN. For PNP inputs, reverse the polarity of the external power supply connections to the power supply 3
terminals on the Connector-Terminal Block Conversion Unit. o)
*2 Bleeder resistance (5.6 kQ) is built in. i
2
)
g.
&
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Unit /o] <_:apac- ':lf"::: Polarity gg::: Nul::fber Connecting Connector-Te.rminaI_Block COml_non :::':::'
ity nectors tern branches Cable Conversion Unit terminal gram

CJ1W- | 64inputs | 2 Fujitsu | NPN/PNP | D None XW2Z-OO0B | XW2D-40G6 None A-68
ID261 connectors D None XW2Z-IB | xW2D-40G6-RE"2 None

D None Xw2z-[JC1B XW2B-40G5 None

D None Xw2z-[JC1B XW2B-40G4 None

D None XW2Z-[JCJCBU | XW2D-40C6 None

F 2 XW2Z-O0D | XW2D-40G6 (2 Units) None

F 2 XW2z-O0D | XW2B-20G5 (2 Units) None

F 2 XW2Z-O0D | XW2B-20G4 (2 Units) None

F 2 XW2Z-0O0D | XW2C-20G6-1016 (2 Units) Yes A-68

F 2 XW2Z-LICD | Xw2C-20G5-IN16 (2 Units) ™ Yes

F 2 XW2Z-LICD | XW2E-20G5-IN16 (2 Units) ! Yes

F 2 XW2Z-LICD | XW2F-20G7-IN16 (2 Units) ! Yes

F 2 XW2Z-LIICD | XW2N-20G8-IN16 (2 Units) ! Yes
CJ1W- | 64 inputs 2MiIL con- | NPN/PNP | D None Xwaz-00K XW2D-40G6 None A-69
ID262 nectors D None XW2Z-IK | XW2D-40G6-RM'2 None

D None XW2Z-[JCK XW2B-40G5 None

D None XW2Z-[0K XW2B-40G4 None

F 2 XW2Z-OOO0N- | XW2D-20G6 (2 Units) None

F 2 XW2Z-OOON | XW2B-20G5 (2 Units) None

F 2 XW2Z-OON | XW2B-20G4 (2 Units) None

F 2 XW2Z-OON | XW2C-20G6-1016 (2 Units) Yes A-69

F 2 XW2Z-LICN - | Xw2C-20G5-IN16 (2 Units) ! Yes

F 2 XW2Z-LICIN | XW2E-20G5-IN16 (2 Units) ! Yes

F 2 XW2Z-LICN | XW2F-20G7-IN16 (2 Units) ! Yes

F 2 XW2Z-LION | XW2N-20G8-IN16 (2 Units) ™ Yes
CJ1W- | 32 outputs | 1 Fujitsu NPN A None Xwaz-0B XW2D-40G6 None A-70
0OD231 connector A None XW2Z-CB | XW2B-40G5 None

A None XW2z-[B XW2B-40G4 None

A None XW2Z-[JCJCIBU | XW2D-40C6 None A-70

B 2 XW2z-OO0L | XW2D-20G6 (2 Units) None

B 2 XW2Z-OOOL | XW2B-20G5 (2 Units) None

B 2 XW2Z-OOOL | XW2B-20G4 (2 Units) None

B 2 XW2Z-OO0L | XW2C-20G6-1016 (2 Units) Yes A-70

B 2 XW2z-O0L | XW2F-20G7-0UT16 (2 Units) Yes
CJ1W- | 32 outputs | 1 MIL con- | PNP A None XW2Z-[0K XW2D-40G6 None A-71
0b232 nector A None XW2Z-0K | XW2B-40G5 None

A None XW2z-[0K XW2B-40G4 None

B 2 XW2Z-OOON | XW2D-20G6 (2 Units) None

B 2 XW2Z-OOON | XW2B-20G5 (2 Units) None

B 2 XW2Z-OOON | XW2B-20G4 (2 Units) None

B 2 XW2zZ-O0N | XW2C-20G6-1016 (2 Units) Yes A-T1

B 2 XW2zZ-OOON | XW2F-20G7-OUT16 (2 Units) Yes

*1  The inputs are NPN. For PNP inputs, reverse the polarity of the external power supply connections to the power supply
terminals on the Connector-Terminal Block Conversion Unit.

*2 Bleeder resistance (5.6 kQ) is built in.
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Unit /0 c.:apac- T:?::r Polarity g::'::: Nur:fber Connecting Connector-Te_rminaI.BIock Comr.non ﬁg:':::_
ity e - e Cable Conversion Unit terminal gram
CJ1W- | 32 outputs | 1 MIL con- | NPN A None XW2Z-[0K XW2D-40G6 None A-72
0D233 nector A None XW2Z-(IK | XW2B-40G5 None
A None XW2Z-C0K XW2B-40G4 None ---
B 2 XW2Z-[1CCIN XW2D-20G6 (2 Units) None -
B 2 XW2Z-[CIN XW2B-20G5 (2 Units) None -
B 2 XW2Z-[10N XW2B-20G4 (2 Units) None -
B 2 XW2Z-C10N XW2C-20G6-1016 (2 Units) Yes A-72
B 2 XW2Z-C10N XW2F-20G7-OUT16 (2 Units) Yes -
CJ1W- | 32 outputs | 1 MIL con- | NPN A None Xwaz-[oK XW2D-40G6 None A-73
0OD234 nector A None XW2Z-(IK | XW2B-40G5 None
A None XW2Z-[00K XW2B-40G4 None -
B 2 XW2Z-[I0N XW2D-20G6 (2 Units) None ---
B 2 XW2Z-[C0N XW2B-20G5 (2 Units) None ---
B 2 XW2Z-OOON | XW2B-20G4 (2 Units) None z
B 2 XW2Z-[ICCN XW2C-20G6-1016 (2 Units) Yes A-73 .g’
B 2 XW2Z-[JCCIN XW2F-20G7-0OUT16 (2 Units) Yes - g':
CJ1W- | 64 outputs | 2 Fujitsu NPN D None Xw2z-[B XW2D-40G6 None A-74 §
OD261 connectors D None XW2Z-(I0B | XW2B-40G5 None §'
D None Xwaz-00B XW2B-40G4 None -- g
D None Xw2z-[I[1BU | XW2D-40C6 None A-74 §
F 2 XW2Z-OO0L | XW2D-20G6 (2 Units) None 2
F 2 XW2Z-OO0OL | XW2B-20G5 (2 Units) None o
F 2 XW2Z-OO0L | XW2B-20G4 (2 Units) None S
F 2 Xw2z-[0L XW2C-20G6-1016 (2 Units) Yes A-74 ﬁ‘
F 2 Xw2z-[C0L XW2F-20G7-0OUT16 (2 Units) Yes
CJ1W- | 64 outputs | 2 MIL con- | PNP D None XW2Z-[0K XW2D-40G6 None A-76
0D262 nectors D None XW2Z-IK | XW2B-40G5 None
D None XW2Z-[10K XW2B-40G4 None -
F 2 XW2Z-[CEIN XW2D-20G6 (2 Units) None -
F 2 XW2Z-[ICCIN XW2B-20G5 (2 Units) None -
F 2 XW2Z-[ICCIN XW2B-20G4 (2 Units) None -
F 2 XW2Z-[1CCIN XW2C-20G6-1016 (2 Units) Yes A-76
F 2 XW2Z-[1CCIN XW2F-20G7-0OUT16 (2 Units) Yes -
CJ1W- | 64 outputs | 2 MIL con- | NPN D None XW2Z-[10K XW2D-40G6 None A-77
0D263 nectors D None XW2Z-(I K | XW2B-40G5 None
D None Xw2z-[H0K XW2B-40G4 None
F 2 XW2Z-[CCN XW2D-20G6 (2 Units) None
F 2 XW2Z-[1CCN XW2B-20G5 (2 Units) None
F 2 XW2Z-[1CCN XW2B-20G4 (2 Units) None
F 2 XW2Z-[100N XW2C-20G6-1016 (2 Units) Yes A-77
F 2 XW2Z-C1CJ0N XW2F-20G7-OUT16 (2 Units) Yes
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Unit /[o} <_:apac- ':lf"::: Polarity :i:g: r:: Nul::fber Connecting Connector-Te.rminaI_Block COml_non :::':::'
ity nectors - branches Cable Conversion Unit terminal gram

CJ1W- | 16 inputs 1 Fujitsu NPN/PNP | C None XW2zZ-CC0A XW2D-20G6 None A-78
MD231 connector c None XW2Z-CICA | XW2B-20G5 None
(¢} None XW2zZ-[IC0JA XW2B-20G4 None

(¢} None XW2z-[IC0JA XW2C-20G6-1016 Yes A-79
C None Xwaz-[O0A XW2C-20G5-IN16"" Yes -
(e} None XW2zZ-[0A XW2E-20G5-IN16"" Yes -
C None Xw2z-[O0A XW2F-20G7-IN16"1 Yes -
C None XW2Z-CIC0A XW2N-20G8-IN16"! Yes -

16 outputs | 1 Fujitsu NPN C None XW2Z-[IC0A XW2D-20G6 None A-78
connector c None XW2zZOOOA | XW2B-20G5 None
C None Xwaz-[O0A XW2B-20G4 None

(¢} None XW2zZ-[C0A XW2C-20G6-1016 Yes A-79
C None XW2z-[IC0A XW2F-20G7-0OUT16 Yes ---

CJ1W- | 16 inputs 1 MILcon- | NPN/PNP | C None Xw2z-[0X XW2D-20G6 None A-80
MD232 nector c None XW2Z-CI00X | XW2B-20G5 None
C None Xwaz-[0ox XW2B-20G4 None

16 outputs | 1 MIL con- | PNP (¢} None XW2zZ-[0X XW2D-20G6 None A-80
nector c None XW2Z-OO0X | XW2B-20G5 None
(¢} None Xw2z-[0X XW2B-20G4 None

CJ1W- | 16 inputs 1 MiLcon- | NPN/PNP | C None Xwaz-[H0X XW2D-20G6 None A-80
MD233 nector c None XW2z-CO0X | XW2B-20G5 None
C None Xwaz-0ox XW2B-20G4 None

16 outputs | 1 MIL con- | NPN (¢} None XW2zZ-[0X XW2D-20G6 None A-80
nector c None XW2Z-OO0X | XW2B-20G5 None
C None Xw2z-[0X XW2B-20G4 None ---

CJ1W- | 32 outputs | 1 Fujitsu NPN/PNP | D None Xwaz-[0B XW2D-40G6 None A-81

MD261 connector D None XW2ZO0B | xW2D-40G6-RE"2 None

D None Xw2z-[1B XW2B-40G5 None
D None Xwaz-[oB XW2B-40G4 None
D None XW2Z-[[IBU | XW2D-40C6 None
F 2 Xw2z-[ID XW2D-20G6 (2 Units) None ---
F 2 XW2z-[1CD XW2B-20G5 (2 Units) None
F 2 XW2z-[1CD XW2B-20G4 (2 Units) None

F 2 XW2Z-[1CCD XW2C-20G6-1016 (2 Units) Yes A-82
F 2 XW2Z-LIOD | xw2C-20G5-IN16 (2 Units)”! Yes
F 2 XW2Z-LICD | XW2E-20G5-IN16 (2 Units) ! Yes
F 2 XW2Z-LIO0D | XW2F-20G7-IN16 (2 Units) ! Yes
F 2 XW2Z-LIICD | XW2N-20G8-IN16 (2 Units) ! Yes

32 outputs | 1 Fujitsu NPN D None XW2z-[B XW2D-40G6 None A-81
connector D None XW2zZ- OB | XW2B-40G5 None
D None Xwaz-[oB XW2B-40G4 None
D None XW2Z-[JBU | XW2D-40C6 None
F 2 XW2z-[0L XW2D-20G6 (2 Units) None ne-
F 2 XW2z-[0L XW2B-20G5 (2 Units) None
F 2 XW2zZ-[0L XW2B-20G4 (2 Units) None

F 2 Xw2z-[0L XW2C-20G6-1016 (2 Units) Yes A-82
F 2 Xw2z-[L XW2F-20G7-0OUT16 (2 Units) Yes -

*1  The inputs are NPN. For PNP inputs, reverse the polarity of the external power supply connections to the power supply
terminals on the Connector-Terminal Block Conversion Unit.

*2 Bleeder resistance (5.6 kQ) is built in.
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Unit /0 c.:apac- T:?::r Polarity g::'::: Nur:fber Connecting Connector-Te_rminaI.BIock Comr.non gg:':::_
ity e torn e Cable Conversion Unit terminal gram
CJ1W- | 32 inputs 1 MiILcon- | NPN/PNP | D None Xw2z-[10K XW2D-40G6 None A-83
MD263 nector D None XW2Z-[C0K XW2D-40G6-RM 2 None
D None XW2z-[E0K XW2B-40G5 None -
D None XW2z-[0K XW2B-40G4 None -
F 2 XW2Z-C10N XW2D-20G6 (2 Units) None -
F 2 XW2Z-C10N XW2B-20G5 (2 Units) None -
F 2 XW2Z-[1CIN XW2B-20G4 (2 Units) None -
F 2 XW2Z-[1J0N XW2C-20G6-1016 (2 Units) None A-84
F 2 XW2Z-LILON | Xw2C-20G5-IN16 (2 Units) ™! Yes
F 2 XW2Z-LILON | XW2E-20G5-IN16 (2 Units) ! Yes
F 2 XW2Z-LLON - | XW2F-20G7-IN16 (2 Units) ! Yes
F 2 XW2Z-LLON | XW2N-20G8-IN16 (2 Units) ™! Yes
32 outputs | 1 MIL con- | NPN D None Xw2z-[10K XW2D-40G6 None A-83 z
nector D None XW2Z-O00K | XW2B-40G5 None 7
D None XW2z-[0K XW2B-40G4 None - 8_
F 2 Xw2Z-0L XW2D-20G6 (2 Units) None - §=
F 2 XW2Z-OOOL | XW2B-20G5 (2 Units) None 5
F 2 XW2Z-[C00L XW2B-20G4 (2 Units) None - §
=4
F 2 Xwaz-[10L XW2C-20G6-1016 (2 Units) Yes A-84 w
F 2 Xwaz-[0L XW2F-20G7-OUT16 (2 Units) Yes - 2‘
CJ1W- | 32 inputs 1 MILcon- | NPN/PNP | D None XW2z-[0K XW2D-40G6 None A-85 8
MDS63 nector D None XW2Z-000K | xwaD-40G6-RM2 None c
D None XW2z-[0K XW2B-40G5 None - &
D None XW2Z-[0K XW2B-40G4 None ---
F 2 XW2Z-[1CCIN XW2D-20G6 (2 Units) None -—
F 2 XW2Z-[CIN XW2B-20G5 (2 Units) None -
F 2 XW2Z-[1J0N XW2B-20G4 (2 Units) None -
32 outputs | 1 MIL con- | NPN D None XwW2zZ-[10K XW2D-40G6 None A-85
nector D None XW2Z-OO0K | XW2B-40G5 None
D None Xwaz-[HK XW2B-40G4 None -
F 2 XW2Z-[CIN XW2D-20G6 (2 Units) None -
F 2 XW2Z-[CCIN XW2B-20G5 (2 Units) None -
F 2 XW2Z-[10N XW2B-20G4 (2 Units) None

*1 The inputs are NPN. For PNP inputs, reverse the polarity of the external power supply connections to the power supply
terminals on the Connector-Terminal Block Conversion Unit.

*2 Bleeder resistance (5.6 kQ) is built in.
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® Connections to I/O Relay Terminals

Unit 1/0 capacity ‘:l:::::o‘:: Polarity Co:ar:teec:;on '\:;::::ire;f Cogr;itl:;ing 1/0 Relay Terminal CZ?an;‘;t:n
CJIW-ID231 | 32 inputs 1 Fujitsu con- | NPN A 2 G79-I0C-] G7TC-ID16 A-86
nector A 2 G79-I01C-0) G7TC-IA16
CJIW-ID232 | 32 inputs 1MiLcon- | NPN A 2 G79-O0-01-D1 | G7TC-ID16
nector A 2 G79-0011-D1 | G7TC-IA16
CJIW-ID233 | 32 inputs 1MiLcon- | NPN A 2 G79-O0-C-D1 | G7TC-ID16
nector A 2 G79-OC-01-D1 | G7TC-IA16
CJIW-ID261 | 64 inputs 2 Fujitsu con- | NPN B 2 G79-0C-] G7TC-ID16
nectors B 2 G79-I01C-0) G7TC-IA16
CJIW-ID262 | 64 inputs 2MILcon- | NPN B 2 G79-O0-01-D1 | G7TC-ID16
nectors B 2 G79-0011-D1 | G7TC-IA16
CJ1W-0OD231 | 32 outputs 1 Fujitsu con- | NPN A 2 G79-001C-1J G7TC-OC16 A-90
nector A 2 G79-001C-0] | G7TC-OC08
A 2 G79-00C-] | G70D-SOC16 A-88
A 2 G79-00C-01 | G70D-FOM16
A 2 G79-00C-01 | G70D-VSOC16 A-87
A 2 G79-00C-0] | G70D-VFOM16
A 2 G79-001C-[] | G70A-ZOC16-3and Relay | A-92
A 2 G79-000C-0 | G7TOR-SOCO8 A-89
A 2 G79-000C-0] | G70D-SOCO8 A-88
CJIW-0D232 | 32outputs | 1 MiLcon- | PNP A 2 G79-0-0-D1 | G7TC-OC16-1 A-91
nector A 2 G79-001-0-D1 | G70D-SOC16-1
A 2 G79-OC-0-D1 | G70D-FOM16-1
A 2 G79-O0-C1-D1 | G70A-ZOC16-4 and Relay | —
CJIW-0D233 | 32 outputs | 1 MiLcon- | NPN A 2 G79-OC-0-D1 | G7TC-OC16 A-90
nector A 2 G79-OC-0-D1 | G7TC-OC08
A 2 G79-OC-0-D1 | G70D-SOC16 A-88
A 2 G79-O0-C1-D1 | G70D-FOM16
A 2 G79-OC-C-D1 | G70D-VSOC16 A-87
A 2 G79-OC-0-D1 | G70D-VFOM16
A 2 G79-O0-0-D1 | G70A-ZOC16-3and Relay | A-92
A 2 G79-OC-0-D1 | G70R-SOCO8 A-89
A 2 G79-OC-0-D1 | G70D-SOCO8 A-88
CJIW-OD234 | 32outputs | 1 MiLcon- | NPN A 2 G79-OC-0-D1 | G7TC-OC16 A-90
nector A 2 G79-OC-0-D1 | G7TC-OC08
A 2 G79-OC-0-D1 | G70D-SOC16 A-88
A 2 G79-O0-01-D1 | G70D-FOM16
A 2 G79-O0-C1-D1 | G70D-VSOC16 A-87
A 2 G79-OC-0-D1 | G70D-VFOM16
A 2 G79-O0-0-D1 | G70A-ZOC16-3and Relay | A-92
A 2 G79-OC-0-D1 | G70R-SOCO8 A-89
A 2 G79-OC-0-D1 | G70D-SOCO8 A-88
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Unit | VO capacity | NUmPETOf | poy °°.:a'lf::.°" el B VO Relay Terminal | Copmection
CJ1W-0OD261 64 outputs 2 Fujitsu con- | NPN B 2 G79-0OLIC-[J G7TC-OC16 A-90
nectors B 2 G79-000C-01 | G7TC-0C08
B 2 G79-00Cc-0 G70D-SOC16 A-88
B 2 G79-0o0Cc-0 G70D-FOM16
B 2 G79-001C-] G70D-VSOC16 A-87
B 2 G79-001C-] G70D-VFOM16
B 2 G79-0o0Cc-0 G70A-ZOC16-3 and Relay | A-92
B 2 G79-00Cc-O G70R-SOC08 A-89
B 2 G79-00c-O G70D-SOC08 A-88
CJ1W-0OD262 | 64 outputs 2 MIL con- PNP B 2 G79-1C1-[-D1 G7TC-0OC16-1 A-91
nectors B 2 G79-007-D1 | G70D-SOC16-1
B 2 G79-00-0-D1 | G70D-FOM16-1
B 2 G79-00-0-D1 | G70A-ZOC16-4 and Relay | ---
CJ1W-OD263 | 64 outputs | 2MiLcon- | NPN B 2 G79-0CJ--D1 | G7TC-OC16 A-90
nectors B 2 G79-00-0-D1 | G7TC-0C08 %
B 2 G79-00J-(1-D1 | G70D-SOC16 A-88 2
B 2 G79-00-0-D1 | G70D-FOM16 §
B 2 G79-OCJ--D1 | G70D-VSOC16 A-87 S_
B 2 G79-00-J-D1 | G70D-VFOM16 g
B 2 G79-00-0-D1 | G70A-ZOC16-3 and Relay | A-92 3
B 2 G79-00-0-D1 | G70R-S0C08 A-89 o
B 2 G79-0C-0-D1 | G70D-SOC08 A-88 5
CJ1W-MD231 16 inputs 1 Fujitsu con- | NPN F None G79-L1C G7TC-ID16 A-86 8
nector F None G79-0C G7TC-IA16 g
16 outputs 1 Fujitsu con- | NPN F None G79-[1C G7TC-OC16 A-90 o
nector F None G79-1C G7TC-0CO8
F None G79-0C G70D-SOC16 A-88
F None G79-0C G70D-FOM16
F None G79-0C G70D-VSOC16 A-87 >
F None G79-01C G70D-VFOM16 N
F None G79-00C G70A-ZOC16-3 and Relay A-92 g
F None G79-0C G70R-SOC08 A-89 §
F None G79-01C G70D-S0C08 A-88 8
CJ1W-MD232 | 16 outputs | 1 MILcon- | PNP F None G79-001C G7TC-0C16-1 A-91 a
nector F None G79-I1IC G70D-SOC16-1 §
F None G79-I00C G70D-FOM16-1 é
F None G79-I1C G70A-ZOC16-4 and Relay - 2'
CJ1W-MD233 | 16 inputs 1MiLcon- | NPN E None G79-001C G7TC-ID16 A-86 3
nector E None G79-001C G7TC-1A16 5
16 outputs 1 MIL con- NPN E None G79-0OL1C G7TC-OC16 A-90 %
nector E None G79-01C G7TC-0C08 %
E None G79-0C1C G70D-SOC16 A-88 g
E None G79-001C G70D-FOM16 g
E None G79-001C G70D-VSOC16 A-87 S
E None G79-0C1C G70D-VFOM16 g
E None G79-0OLIC G70A-ZOC16-3 and Relay A-92 g
E None G79-001C G70R-SOC08 A-89 =
E None G79-001C G70D-SOC08 A-88 g
B
)
g.
&

NJ-series CPU Unit Hardware User’s Manual (W500) A-63



Appendices

Unit 1/0 capacity ;l:\"r.:::t"oorfs Polarity Co:ar;te:tri‘on '\:::::i;:f Corér;::;ing 1/0 Relay Terminal czz‘:;;‘:"
CJIW-MD261 | 32 inputs 1 Fujitsu con- | NPN B 2 G79-I0C-] G7TC-ID16 A-86
nector B 2 G79-I0C-] G7TC-IA16
32 outputs | 1 Fujitsu con- | NPN B 2 G79-O01C-[] | G7TC-OC16 A-90
nector B 2 G79001C-] G7TC-0C08
B 2 G79-00C-L] | G70D-S0C16 A-88
B 2 G79-001C-0] | G70D-FOM16
B 2 G79-000C-0] | G70D-VSOC16 A-87
B 2 G79-001C-0] | G70D-VFOM16
B 2 G79001C] G70A-ZOC16-3and Relay | A-92
B 2 G79-00C-0] | G7OR-SOCO8 A-89
B 2 G79-000C-0] | G70D-SOCO8 A-88
CJIW-MD263 | 32 inputs 1MiLcon- | NPN B 2 G79-O0-0-D1 | G7TC-ID16 A-86
nector B 2 G79-O0-01-D1 | G7TC-IA16
32outputs | 1 MILcon- | NPN B 2 G79-O0-0-D1 | G7TC-OC16 A-90
nector B 2 G79-0011-D1 | G7TC-0C08
B 2 G79-O0-0-D1 | G70D-SOC16 A-88
B 2 G79-O0-01-D1 | G70D-FOM16
B 2 G79-O0-C-D1 | G70D-VSOC16 A-87
B 2 G79-OC-C1-D1 | G70D-VFOM16
B 2 G79-O0-0-D1 | G70A-ZOC16-3and Relay | A-92
B 2 G79-OC-0-D1 | G70R-SOCO8 A-89
B 2 G79-OC-0-D1 | G70D-SOCO8 A-88
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Appendices

I Connector-Terminal Block Conversion Unit Connection Diagrams

The applicable terminals on the Connector-Terminal Block Conversion Unit and external connection
diagrams are provided below for Basic 1/0 Unit connections to Connector-Terminal Block Conversion

| 5 o931 |

| 5 o921 |

| 5001 |,

1 5500

Units.
@ Inputs
Programma- | CJ1W-1D231
ble Control-
ler I/O Unit
Connector- | XW2D-40G6
Terminal XW2D-40G6-RF
Block Con-
version Unit
Connecting | XW2z-[1[1[1B
Cables
Wd m — Wd (m+1)
_ NC
NC o
N @ comi
CcoMo @ .
— ——0 0
allin i P,
»—oioﬁ~ﬁﬁ<)7o_<
mﬁoﬁwﬁ 12—
— ——<=0 O—¢
gl 1
»—070L~M£070_<
»—070£~Mﬂ070_<
: o B |
Connection m—oﬁw |
diagram i oo @@ CcoM1 -
_ —~£070—< i
I Oﬂ#ﬁﬂo—oﬁ |
FO*O&MMQOioﬂ i
24 L 1+ >_070£M~ﬂ070—< I 124
voc T+ T »—oio%~» T T vDC
eI =]
16
!

Note 1 The polarity for input power supply connections
indicated with dotted lines (----- ) can be con-
nected in either direction provided that the same
polarity is used for the commons for rows A and B.

2 Both COMO and COM1 have two pins each. They
are internally connected inside the Controller, but
they must all be wired.

NJ-series CPU Unit Hardware User’s Manual (W500)

Programma- CJ1W-ID231
ble Controller
1/0 Unit
Connector-Ter- | XW2C-20G6-1016 (two Units)
minal Block
Conversion
Unit
Connecting XwW2z-[C1D
Cables
Wd m
(Wd (m+1))
{)Sh)ort T
10
I
I
I
| | r —1 Black (White)
L Brown (Red)
] T | Blue (Black)
3-wire sensor with
PNP output
(photoelectric sensor
or proximity sensor) PNP
Connection | |
diagram [ Blue (Black)

Brown (White;

2-wire sensor
(e.g., limit switch)

Black (White)

Brown (Red)

Blue (Black)

3-wire sensor with
NPN output

(photoelectric sensor > NPN
or proximity sensor)

Blue (Black)
Brown (White)

2-wire sensor
(e.g., limit switch)

ololoelo[elo[eole[ole (s [o[o[oo[]d

slelolelelelalo]alelele]a|a|e]oe]e

— +'L 24 VDC
|

Note 1 Connect the A9/B9 terminal and the ¢ terminal for

NPN.

Connect the A9/B9 terminal and the ¢ terminal for

PNP.

(Use the enclosed short bar.)

2 The COM terminals are wired inside the Connec-
tor-Terminal Block Conversion Unit.
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Appendices

CJ1W-ID232 CJ1W-ID232

XW2D-40G6
XW2D-40G6-RM

XW2C-20G6-1016 (2 Units)

XW2z-[0K XW2Z-[1CN
Wd m
(Wd (m+1))
(Short __®
=0
0
e
1 1 =4
e — : ©
2avoo| | —— (20 00 55 '_____®__
—0_0;_ G140l 5o @ __Q
—0_01_0_ B1g1925 o @
O  O—
e e | wam IS

512 _@ oo (13)

—O_O;_ B15H-1255 o @___l N
| 5 o—— o @___. [ Back vinie)
—o_oﬁ— __O ke __@__ Brown (Red)
_@ 07 55| Blue (Black)
ol nIA como © P ot

COMo _@ @ (pholg;I:;ricsensor

NC _@ or proximity sensor) }pr
NC — ]

_o—oﬁ_@ %o o— @___‘ — Blue (Black)

ol = _ 01 5—5 | () Br?wn (White)
'—°_°;-_go—o_ o
L 510l lag
I O i el
| o [ G o ©

o =@ % o wame) (o) N
| S oﬁ__

2] _ 65— | @--- Black (White)
-—O_Oﬁ—— 07— @ Brown (Red)
._o—oﬁ___o o] @ Blue (Black)

P e (2 T s
N e @ G || S
-1k NC —
24 VDC ] @
e,
5 O e )
| __G J'24VDC
@3—\_j
Note 1 The polarity for input power supply connections Note 1 Connect the A9/B9 terminal and the @ terminal for
indicated with dotted lines (----- ) can be con- NPN.
nected in either direction provided that the same Connect the A9/B9 terminal and the © terminal for
polarity is used for the commons. PNP.
2 Both COMO and COM1 have two pins each. They (Use the enclosed short bar.)
are internally connected inside the Controller, but 2 The COM terminals are wired inside the Connec-
they must all be wired. tor-Terminal Block Conversion Unit.
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CJ1W-ID233 CJ1W-ID233

XW2D-40G6
XW2D-40G6-RM

XW2C-20G6-1016 (2 Units)

XwW2z-[J0K XW2Z-[JCIN
Wd m
(Wd (m+1))
E)Sh)ort __6
ar)
i © P
B10
L ! A9
T
L — o
T ! +
24{V'-DC —@ 00 55+ L--.-@__
-5 oﬁ— L | _@
ool 1619 01 55 @
I °__ B2 55 @ E
S
oo 2
'—o_oﬂ— Wdm ®
45— 1 0.
512 @ ° @ =
O O—
05— Q
B15) 6 @—- N =
.13 =
° O__ 06 —— @———- ] Black (White) S
__O—Oﬁ_ __0 En __@__ I—Brown (Red) (2]
B13 07 o o @ Blue (Black) 9'.
o o8t 7 3-wi with w
il 1 |cowo @ || B 3
COMO 812 (photoelectric sensor -
@ or proximity sensor) PNP 2
NG Ne =) o
00 5 c
5 o _ @ ° @___‘ Blue (Black) £
_ 01 5 @ Brown (White) 73
+—0 Oﬂ—— 2-wire sensor
——% o—1 _@ (e.g., limit switch)
-—o_oﬂ— |
— 11 _ﬂo @
| O . B
S-S Sirs (6)
——(B5){%5 15— Wd (m+1) —-(-) N -
-—o_oﬁ— ] - q
] —ﬁo_o— @———' Black (White) [N
—0 01—4— —— o7 @ Brown (Red) g
——15 ——o @ Blue (Black) o}
| O o___ E)
COM{ _.@.- . . >
— - 3-wire sensor with @
L Ccom1 NPN output Q
i} A2) = @ . 2
1 1 (photoelectric sensor > NPN 5
'_“..' NC @ or proximity sensor) Q@
24 VDC Ne =] @ O
o
=}
——@ Blue (Black) g
®___. Brown (White) Q
@ 2-wire sensor %
.g., limit switch,
@ (e.g., limit switc )/ Q
__@ 3
| +J'24VDC i
@3—\—_ )
o
Q
x
. . . . . 0
Note 1 The polarity for input power supply connections Note 1 Connect the A9/B9 terminal and the @ terminal for g
indicated with dotted lines (----- ) can be con- NPN. §
nected in either direction provided that the same Connect the A9/B9 terminal and the © terminal for &
. . =}
polarity is used for the commons. PNP. c
3
2 Both COMO and COM1 have two pins each. They (Use the enclosed short bar.) 5
are internally connected inside the Controller, but 2 The COM terminals are wired inside the Connec- “g’_
they must all be wired. tor-Terminal Block Conversion Unit. s
o]
@
5
<
3
3
>
L
7]
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CJ1W-ID261 CJ1W-ID261

XW2D-40G6
XW2D-40G6-RF

XW2C-20G6-1016 (2 Units)

XW2z-[B XW2Z-[1D
Wd m and m+1
( ) (Wd m+2 and m+3)

CN1 CN2
wam (e B

..
@ |0
O W,

3-wire sensor with
NPN output
(photoelectric sensor > NPN
or proximity sensor)

;
?
!

Blue (Black)
Brown (White)

2-wire sensor
(e.g., limit switch)

— +l 24 VDC
_\—_-,

-
(Wd (m+2)) — (Wd (m+3))
R @ NC
e liiniiC
cor\hnlg 13 (ggm) __®
(COM2) @ . @ O
o — —H—=0 o +
T o]
w—oﬁ_ o 2 1O
o @ 12
8T ° H N
—o_oﬁ— % 7] L1 ®_ [ ] Black (White)
—(B13 N5 o @_ I— Brown (Red)
_O—OL_ o __6_'_\_ Blue (Black)
=10 __ @ ° @ 3-wire sensor with
—O O— _ﬂo_o_‘ @ PNP output
-5 5% HA) w S iy sonson, 5 PNP
— =0 O u
_°_°ﬂ__ comt _, @___. _®
. COMOo _ I\—"/| |(COM3) : — Blue (Black.)
1 (com2)| [\ | 107 5— | H \'F/ Brown (White)
i O Oﬂ— — : 2-wire|_sg:|so(‘ .
| | | —EO_O—‘ : __@ (e.g., limit switch)
i _O_Oﬁ_ 05— i @
— =20 o
24 i + _O_Oﬁ__ﬂo_o_ E 'i' @
voCTE T —°_°M— [p— T 4T e @ _@ N
1 — — 1 +—|
i _O_Oﬂ__ 02— | i @———' Black (White)
: '—0_02— — 01 —— : @ Brown (Red)
i —o_oﬂ_@__o ] i @ Blue (Black)
| = a O
' Ol © 5
+
(2)
O
o
®)
©
-
&

Note 1 The polarity for input power supply connections

indicated with dotted lines (----- ) can be con- Note 1 Connect the A9/B9 terminal and the @ terminal for

nected in either direction provided that the same gPN'  the A9/BO terminal and th terminal f
polarity is used for the commons for rows A and B. P:lr;nec e erminalandthe © terminal for
2 COMO, COM1, COM2, and COMS3 have two pins (Usé the enclosed short bar.)

each. They are internally connected inside the

Controller, but they must all be wired. 2 The COM terminals are wired inside the Connec-

tor-Terminal Block Conversion Unit.
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CJ1W-ID262 CJ1W-ID262

XW2D-40G6
XW2D-40G6-RM

XW2C-20G6-1016 (2 Units)

XwW2z-[J0K XW2Z-[JCIN
Wd m and m+1
([enz2 ) (Wd m+2 and m+3)
(Short ——@
2] @
([cN2]) ! @
1
b i O
b [
[T —— .@__
24 vDC — 100 5—5 | o
-5 % 01— @ _® %
5500 nie ) >
| [ 2 g
+ 5 o010 3
" — 251 | wam _G S
oot e |y, || wamea) (13 3
— _ alka + A 2
5512 (ol = “h g
_ 05 5— | @___. ] B e 2
5 o8 06 __@___\_ Brown (Red) o
I 106 5—5 | Blue (Black) -
o ot _ 07 —— @ 3-wire sensor with g
— ——0 o— @ PNP output ®,
Lo Oﬁ _ (photoelectric sensor (1)
COMO or proximity sensor) PNP =
como (com2) 4O o
COM
coual =611 e (-t S
NC — Blue (Black) =
_ ﬂo_ [o Sm— /-D Brown (White) o
— % [aob= e :
Dz
| 00—9 __@ .g., limit switch)
02 5 o
L 5519 @
)| o] ©)
R | | ®
L s o () A >
_ 0555 | wd (m+1) @———- Black (White) E
| .13l _ (Wd (m+3)) (+)
_ ﬂo_o— @ Brown (Red) g
L 514 _ @ Blue (Black) =}
_ ﬂo o— —-@--J_S-wiresensorwith 8
| 5 o5 _ NPN output Q
— Com1 @ (photoelectric sensor =}
— COM1 (COMB) O or proximity sensor) }NPN «Q
M Tcoms) * Q)
- NC — Ne @ 3
24 VDG ] ——@ Blue (Black) 2
@___. Brown (White) g..
@ 2-wire sensor -
(e.g., limit switch) Q
ol I :
- — >
('D:_ N L o4voe 2
| vs)
g
@)
Note 1 The polarity for input power supply connections Note 1 Connect the A9/B9 terminal and the ® terminal for g
indicated with dotted lines (----- ) can be con- NPN. 2
nected in either direction provided that the same Connect the A9/B9 terminal and the © terminal for g
polarity is used for the commons. PNP. S
2 COMO, COM1, COM2, and COM3 have two pins (Use the enclosed short bar.) g
each. They are internally connected inside the 2 The COM terminals are wired inside the Connec- 2
Controller, but they must all be wired. tor-Terminal Block Conversion Unit. o)
o]
[0}
2
)
3
>
L
7]
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® Outputs

CJ1W-0OD231 CJ1W-OD231

XW2D-40G6 XW2C-20G6-1016 (2 Units)
XW2D-40C6
Xw2z-[10B Xw2z-rL
Xw2z-[100BU
Wd m
(Wd (m+1))
1o
(:SD"_"_"EQ_@ @ »
D s T G 1a aea |
s i
Wdm — Wd (m+1) ( ) @ _____ !
W @ 620 +V @ (Short bar),
como _@ cout 15 __®
_ Grails @_ @___‘ —
_@ 15 @ 14 o
__@ 14 @ 817 = ®— id valve, etc.
_@ 13 @ @ 1 ®— 13 @ —_®
ol T : S
il 75181 = ®_ @
g o % 1310 @— 11 @ “‘@
13
_@ 09 @ @ % ®_ 10 @
( > o8| [/ @ % @‘
_@E +V 09 __®
= @ Sl [comt @
COMO __ 08 @
_@ 07 @@ = @‘ || _@
N4 @ 06 @_ 07 @
_@ 06 @ —
05 _@ @“ 06 @
12 _@ @ @ 04 @_ 12 @
to = 04 Y = |to |
2 | _® @ |2 05 _6
VDC _@ 03 @ @ 03 @— VDC @
4 —
02| [/ @ ®z @“ 04 @
_® @@ o1 @_ @
. s
_® @_ 00 ) 03
700 Dm0 (3)
(L-2H(®) =
— 02 \J
ot
o1 @ '——® Solenoid valve, etc.
00 @
SRS
C-D__ 1 12t
T 24VDC

Note The +V terminals and COM terminals are internally
connected inside the Controller, but they must all be
wired. Note 1 Connect the A9/B9 terminal and the & terminal.

Connect the A10/B10 terminal and the ® terminal.
(Use the enclosed short bar.)

2 The COM terminals are wired inside the Connec-
tor-Terminal Block Conversion Unit.
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CJ1W-0OD232 CJ1W-0OD232

XW2D-40G6 XW2C-20G6-1016 (2 Units)

XwW2zZ-[00K XW2Z-[JCCIN
Y\y\?dn(]mﬂ))
el 51 [T
1 0 T
5
; 1
24VDC — @ @ }s_hgrﬂa_;r)
o8| [ %% @ ®_ e
_® N @ GroLlat @_ 15 @___, _O
'-@ ﬂ 619 02 L @ Solenoid valve, etc. '>
(A : :
SOSNT
03
_@ 11 @ 817 @“ wdm 13 ——@ é,
12 RO @ 3
RS  s 7 - ® 3
13 > =3
L) [&19) (D) @ s
—@ 14 @ 11 '__® @
= B19 (L) (11 S
o], ® 2
ov _@ 10 0,
@ @ COMO (+V) o
COMO (+V) @ =T 09 __Q o
()08 @ﬂ (L) @ @ =
2/ | @ 01 (L) 08 ﬁ'
/7109 N
L) @@ o (1) 1O
(L)10 @ | 07
X 11 _@ @ ®— @
L @ @ 04 (L) 06 @
@ 12 @ =1 @
@ 1 @@ (L)—4 wd (m+1) o @ —-@ >
Y 06 i
O 2 Y . ® ¥
RE @@ ®_' @ 9
Uov @@ - 03 '__® %
| Y @ CoM1 @ %
i @_ V) 02 @ @
24VDC ((i?/;"” = @___| o
o) S
o @ Solenoid valve, etc. §
0 ® g
Ol i :
+ 3
C} +_"_ 24 VDC %
g
o)
o
Note The COM (+V) terminals and OV terminals are inter- Note 1 Connect the A9/B9 terminal and the © terminal. 532
nally connected inside the Controller, but they must Connect the A10/B10 terminal and the @ terminal. g
all be wired. (Use the enclosed short bar.) ;é
2 The COM terminals are wired inside the Connec- &
tor-Terminal Block Conversion Unit. “g’_
S
>
2
3
3
5
w
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CJ1W-0OD233 CJ1W-0D233

XW2D-40G6 XW2C-20G6-1016 (2 Units)

Xwaz-UOoK Xw2z-LO0N

Wd m
(Wd (m+1))

(Short bar)|
|

COMO !
.—|= — 2 1
1210 oMyl = 1 1l :
24 VDC —

(Short bar)

@

N

(=]
o
=

p

el

BEBEEEEEEHE

@

=Y

©
2

j=3
©

@

=

@
<)
N

=3

Solenoid valve, etc.

Wdm

HE
PROPYY

@

=

o
[<)
o

O

?
0

I

@
@
@

(=]
N
("_)

o

@
e
n

LT

=
=)

+
<

[=)
o

09

<
-

08

o
©

=]

07

o
=

o
=

LPES

06

N

Wd (m+1)

O

05

=

S

o
N
?

04

COOOO0O0O

COoMm1

03

5L
Q
o
=

+V

+
<

02

o1 Solenoid valve, etc.

00

@@@@@@@@@@é@@@@@@@@@

slelolelolelelelalelelelale]e]a]elo]e]d

- 12to
+ | 24VDC

Note The +V terminals and COM terminals are internally
connected inside the Controller, but they must all be
wired.

Note 1 Connect the A9/B9 terminal and the & terminal.

Connect the A10/B10 terminal and the ® terminal.
(Use the enclosed short bar.)

2 The COM terminals are wired inside the Connec-
tor-Terminal Block Conversion Unit.
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CJ1W-OD234 CJ1W-OD234

XW2D-40G6 XW2C-20G6-1016 (2 Units)

XwW2zZ-[00K XW2Z-[JCCIN
Wd m
(Wd (m+1))
i RS
: - % +V |
: BiIo/ |~~~ !
il count ol |
24 VDC — (Short bar)
)08 [os)] 2o/ ®_ @
_Q o @ B19H2! @— 15 @_ __®
L 1L
_Q 0 @ B18) 02 @_ " @
_® 11 @ 817 o ®— wd Solenoid valve, etc.
m
O . @@ o ()] s @ ne
_® ﬁ @ 05 @_ @
_@ 13 @ o 12 @
ot Ho
_@ 15 @ B13H” @“ " @
' 2o [como
como | @ @ 10 @
+V @@ = _@
1) — t—
@ 08 @@ % ®_ 0 @
@ 09 @@ . ®— 08 @
(U)o @@ =L S
ol O O— -
@ 11 @_ N @
@ 12 @@ ®— 06 @ @
@ 18 @@ . ®— e 05 —_6
(L) @@ L) )
GE 1] G 1 EIE
EL, CoM1 @@ o 03 h_®
24 VDC _@ +V @
+V ®_1 02 @
o1 @_ '--@ Solenoid valve, etc.
O,
00 @ @
HO
G}_ = 12to
+ | 24VDC
Note The +V terminals and COM terminals are internally Note 1 Connect the A9/B9 terminal and the © terminal.
connected inside the Controller, but they must all be

Connect the A10/B10 terminal and the @ terminal.
(Use the enclosed short bar.)

2 The COM terminals are wired inside the Connec-
tor-Terminal Block Conversion Unit.

wired.
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CJ1W-OD261

XW2D-40G6
XW2D-40C6

Xwaz-10B
Xwaz-1JorBuU

[CN1 ] N2
wdm (Lenz)) Wd (m+1)
(Wd (m+2)) =N (Wd (m+3))
] @ +V
+V @ COMH1
como [*—" &1 (COM3)
(COM2) b

>
=
©

X
@

15@_
14@_
13@_
12@_
11@_

10@_
_@10

_@ o 09 @_
_@ 08 T O
+V
+V

_@15
_@14
_@13
_@12
_@11

£
)

X
n/|\o

@
=

@
@

®

|@|@|®|@C°|'D@|®|@|

®

>

=
@
o

| |comt1
como| | (COM3)
(COM2) 07 ({

_@ 07
_@ 06

L).08
2" T 8 0
VDC _@ 03
_@ 02
_@ [o}]

(D)
N

05 @_
= @— L 120
03 ®_ vDC
02 @_
o1 @_

o ()
N

+
n
s

@@ @@

el

Note The +V terminals and COM terminals are internally
connected inside the Controller, but they must all be
wired.
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CJ1W-OD261

XW2C-20G6-1016 (2 Units)

Xwaz-0L
(onz ) men)
(Wéi((m+2)))
and (m+3
Short ban) 'Q _—® "
T el
R !
com | \BS i
® (o fgare
15 @__ ——Q
" Mg
Solenoid valve, etc.
13 @ ——®
12 @
(12
11 —_®
&
10 @
09 ——®
& ®
08
07 __®
@
06 @
(6)
05 —_®
()
04 @
)
03 @ __Q
02 O,
@
01 @ '__® Solenoid valve, etc.
00 @
(©
1O
G}_ 1 12to
T 24VDC

Note 1 Connect the A9/B9 terminal and the & terminal.

Connect the A10/B10 terminal and the ® terminal.
(Use the enclosed short bar.)

2 The COM terminals are wired inside the Connec-
tor-Terminal Block Conversion Unit.
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CJ1W-OD262

XW2D-40G6

Xwaz-LOoK

([enz )
24 VoG
00
o JEE
O | e o] ;
ol [l 2
o (260 [ | o H
O Bk L ] | W 3
O e e ] :
_®£ @ ov g
o @ COMO (+V) E
COMO (+V) @_ (COM2 (+V)) S
(Com2 (+\&) %_ S
o [t o]
—CDl 04
—(8 =— e (m3)
O . 8
—®£ ov
ov
;‘vloc COM1 (+V) (ggm; é:‘\;)))

(COMS3 (+V)))

Note The COM (+V) terminals and OV terminals are internally connected inside the Controller, but they must all be wired.
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CJ1W-OD262

XW2C-20G6-1016 (2 Units)

Xwaz-UOON

09

08

07

06

05

04

03

02

01

00

(CcNz))

Short bar)|

1
(COM1)

1 _COMo}

(Short bar)

Wdm

and (m+1)
(Wd (m+2)
and (m+3))

Solenoid valve, etc.

slelolelelelelelalelelee]s]e]a]a]o]e]d

Solenoid valve, etc.

@@@@@@@@@@é@@@@@@@%@

= 24VDC

Note 1 Connect the A9/B9 terminal and the © terminal.

Connect the A10/B10 terminal and the @ terminal.
(Use the enclosed short bar.)

2 The COM terminals are wired inside the Connec-
tor-Terminal Block Conversion Unit.
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CJ1W-0D263 CJ1W-0OD263

XW2D-40G6 XW2C-20G6-1016 (2 Units)

XwW2z-[J0K XW2Z-[JCIN
([CN2]) \a/\l{\ciiTmH)
(Wd (m+2)
__@ and (m+3))
|(Short bar)]
(onz ) b © TaEa
—i| :('cbqrvh#; i
G " o () [arion
(- LY 15 oY O >
( > 09 7| . -
() 10 - Q 14 @ "
03 < ) wa Solenoid valve, etc. "é’
‘®i @ 04 @ (WdTm+2)) 13 @ ”‘@ g..
(U2 5. (1) N ©) 5
( > 13 @ w @ a
< > 14 o C 1 __® %
o 12 o © g
_ como | | @ 23
COMO @ 7| | (COM2) 10 o
(CON)If/) @ +V ,__@ a
6] (00— % S
—®£ ot () o8 @ @ )
( > 09 0
— : 10 03 : 07 @ __®
O 2 05 ( ) Wd (m+1) @ .
( > 13 o (Wd (m + 3)) 05 @ '——® 5
— o y ® o
B (:) = com1 @ 2
—j—p—CoML] [ = [ (coMa) 0 1O 8
120 | (Comy)| =] @ 2
24 VDG _ +V ) «Q
V) ] 02 @_ [ \J Q
W =}
o1 '——@ Solenoid valve, etc. §
@ g
00 @ é‘
O 3
o = :
I L1210 %
+ [ 24VDC %
@)
[e]
3
<
Note The +V terminals and COM terminals are internally Note 1 Connect the A9/B9 terminal and the © terminal. §.
cc?nr:jected inside the Controller, but they must all be Connect the A10/B10 terminal and the ® terminal. é
wired. (Use the enclosed short bar.) %
2 The COM terminals are wired inside the Connec- ]
tor-Terminal Block Conversion Unit. =
(@]
>
2
o)
3
)
7]
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® Inputs and Outputs

CJ1W-MD231

XW2D-20G6

Xw2z-LIO0A

Wd m (ouT)

+V

| 1€
con oY) @ @ COM (0 V)
RO ) Oy
<>06 @ 14®—
el 2
1210 | L —@ 12@— 1 1210
24vDC| Ty _®04 @_ . iT |24 voe
Ot ],
— (-
0 8Ol
Ot T
/)00 _@ 08@
(L 2H@=
Wd (m+1) CN2] (IN)
of @12 |7,
- cow| _ [
R 1
| et T |
| sl T T |
! 18 —— |
| oo e & T |
12 —— |
%c—f;‘--i L5 04__:0: T i
| esml & |
| ool & T |
| el @0 |
S P | vy () e

Note 1 The polarity for input power supply connections
indicated with dotted lines (----- ) can be con-
nected in either direction.

2 The COM terminals are internally connected
inside the Controller, but they must all be wired.
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Programmable Con- CJ1W-MD231
troller /0 Unit
Connector-Terminal XW2C-20G6-1016
Block Conversion Unit
Connecting Cables XW2z-[0A
CN1 | (OUT) Wd m CN2 (IN) Wd (m+1)
LN o T ) pe
N +V I
como| e || LY [T ! ]
(com)| B2 i 1 B9
(4 faion ! ©
2Ris S
15 N ]
i ®
14 @ * @
@ Solenoid valve, etc. G
13 ] ]
(19 (19 »
12 @ @A_] - N
LT Black (White)
@ H‘@ @ | | i \/\ A_& Brown (Red) "%’
1 Blue (Black)
@ @ 3—wireuseens:rcwith %
+ + PNP output Q
10 O O (photoelectric sensor =
@ @ or proximity sensor) PNP g
- - (7]
09
B Blue (Black) -
o © (91 >
Connection diagram o8 @ + Brown (White) g
(2-wwre| sensor n g'
e.g., limit switcl —
07 H@ F@ o
@ @ S
o6 ® ® =
® ® ’
% @ HA@ @7%—1 FA@ Black (White)
04 @ @ @ + Brown (Red)
Blue (Black)
03 H‘G) F‘@A Srwir:esens:wilh
NPN output
@ @ (photoelectric sensor NPN
02 + @ @ or proximity sensor)
1T
01 @ H‘@ Solenoid valve, etc. H4<—> Blue (Black)
@ @7%_; Brown (White)
@ @ 2-wire sensor
00 @ @ (e.g., limit switch)
1o e
o O = e
4T 24vDC

Note 1 Connect the A9/B9 terminal and the © Note 1 Connect the A9/B9 terminal and the @

terminal. terminal for NPN.
Connect the A10/B10 terminal and the Connect the A9/B9 terminal and the ©
@® terminal. terminal for PNP.
(Use the enclosed short bar.) (Use the enclosed short bar.)

2 The COM terminals are wired inside the 2 The COM terminals are wired inside the
Connector-Terminal Block Conversion Connector-Terminal Block Conversion
Unit. Unit.
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CJ1W-MD232 CJ1W-MD233
XW2D-20G6 XW2D-20G6
XW2z-[0X XW2Z-[10X
wdm CN1 (our)
— Wd m CN1 (ouT)
—{@oHR—(1) —
(O —o08l Lro B N _@ 00
N _@ 01 () ()08 @_ N
()09 @_ N N _@ 01 @_
O el O
e o e
/\110@03@ —@‘0@0030_
L A7) —] —(B7 L
= et RO Lo
O—2 o] i mCanit:
~ —@ 05 (1) 12t0] |+ _® 12 @_ vDC
O S [T =08
e o— || FosHe
(O—14 g = "1 (Ba % (L
o/ Q@ o7 _@ 14 @Q O—
()15 @_ N _@ o7 (]
‘ouin | [ ROmICli
COM (+V) ! COM (0 V)
@ @ ov 24 Ve COM (0 V) @ @
Ha™ SIS
= e
Wd (m+1) CN2 (ouT) Wd (me1) N2 Ny
—— G112 o1 -~
. .5 o508 I~ | !
= 1T _uo—o_ !
— 61025 o— i -5 0 Hag) = |
-0 -8 (a10) == ! — (Be)}H2o o !
Lpd 09 _@ mndian : _0_10__ B :
e e R 1D @2 i _0—11_‘_0 e
5 o010 @— ! ——%o_o— T T vbc
03 1 — 12 |
11 _@ ° ° 24 —li_“_ o __ 05 —— !
oo @@ 6 o | e +_0_13.-—° Rl
ooz Lol = | O oo | !
_@ 05 55 | ! _0—14__ !
o ot @_ 06 —— ' — __io_o_ i
E— { I
| 5514 @ [~ ° o] I — Oi__COM L)
_@ 07 55 | :__ com| @
= O] Lo =160 re
com| _ NC
e
NC! —

Note 1 The polarity for input power supply connections Note 1 Thg poIarit){ for input power supply connections
indicated with dotted lines (_____ ) can be con- indicated with dotted lines (-____ ) can be con-
nected in either direction. nected in either direction.

2 The COM terminals and OV terminals are inter- 2 The +V terminals and COM terminals are inter-
nally connected inside the Controller, but they nally connected inside the Controller, but they
must all be wired. must all be wired.
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CJ1W-MD261

XW2D-40G6
XW2D-40G6RF
Xw2z-0B

|
S
T

CN1 (OuT) CN2 | (IN)
Wdm — Wd (m+1) Wd (m+2) — Wd (m+3)
NI - o -
como| [ 89 NC Ne
_ 619115 t1a|coms
_@ 15| [20 ) comz .
_@ - = 13 ®— adkan _:O—O_
s B16 @— | 164145 o
—@ 12 o O 13 ——
_@ 1o B15) @— [ 151135 o
_@ » g1 @— ] —Eo_o—
(T B19-HO(L ) Y o [ 5o
B12HH(L ) o sl 10— |

¢
|

H
(L%
b

|
S
|

©
e R

@
3
2
(=)
S
]
7

slun o/l d1seg Jo suoneoyoads z-v

©
o
>
>

05
1210 _@

24VDC| =
+

04
@“ 3 ;i {}’DC 24VDC 24VDC

+

+1

1t
G]_)
o
=

>

©
=}
=)
>

©
=}
>
>

R

|®|®|@|®|®|®|@|®|@|
BEEESEEEE
(LE
4
S

r———————————1d+——————————
S
!
:

Note The +V terminals and COM terminals are Note 1 The polarity for input power supply con-
internally connected inside the Controller, nections indicated with dotted lines
but they must all be wired. [ C— ) can be connected in either

direction provided that the same polarity
is used for the commons for rows A and
B.

2 Both COMO and COM1 have two pins
each. They are internally connected
inside the Controller, but they must all
be wired.
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Programmable Con- CJ1W-MD261

troller I/O Unit

Connector-Terminal XW2C-20G6-1016 (2 Units) XW2C-20G6-1016 (2 Units)
Block Conversion Unit
Connecting Cables Xwaz-[0L XW2Z-CCD
Wdm Wd (m+2)
CN2] (ouT) (Wd (m+1)) CN2]  (IN) (Wd (m-+3))
2 o 2 IS
T _ +V N N
i _Como % 77777 i L ]
(COM1) @ 77777 ! ! B9 @
@ (Short bar)| :7 o @A
° @7*—1 @ @ HA@
+
14 H@ Solenoid valve, etc. g
13 T
(19 o (19
2 @ | r G}A—l Black (White)
H‘@ @7% L Brown (Red)
11 FGAI Blue (Black)
@ @ 3-wire sensor with
10 @ @ PNP output
B o oy sonson b pp
09 ] “@
Connection diagram ® @ O Blue (Black)
08 + Brown (White)
Irs B
07 ]
@ @
06 @ @
O, ©
05 F@ “@
@ | LT Black (White)
04 @ @ + Brown (Red)
@ @ Blue (Black)
03 FAGD H‘@** 3-wire sensor with
NPN output
@ @ (photoelectric sensor NPN
02 @ + @ or proximity sensor)
o1 F‘G) Solenoid valve, etc. @ »;4@ Blue (Black)
@ @7%_; Brown (White)
" 5 ®) 5 G| s,
1O T2
®74 <= 12t0 24 VDC ®:;j e
+

Note 1 Connect the A9/B9 terminal and the © Note 1 Connect the A9/B9 terminal and the @

A-82

terminal. terminal for NPN.
Connect the A10/B10 terminal and the Connect the A9/B9 terminal and the ©
@ terminal. terminal for PNP.

(Use the enclosed short bar.)

The COM terminals are wired inside the
Connector-Terminal Block Conversion
Unit.

(Use the enclosed short bar.)

The COM terminals are wired inside the
Connector-Terminal Block Conversion
Unit.
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CJ1W-MD263

XW2D-40G6
XW2D-40G6-RM
XW2z-[J00K

—

(=)
=

PPPPLee5 Lie
5

.
N

05 o=

R 5 00— Wd (m+3)

Wd (m+1) ) o ot3f |

.
w

| |065——5 |

o
&

—
S

07 ——=

o
Q

GlGIGIGIGIGIGIG
|

.
&

Ccoms

120 COoM1
24 VDC

NC

@EEEEE@EE)
Clelslelelelzlale 5]
(LE
|
T

CN1] (ouT) (IN)
—i| H
i L
—@ 00 sl [|6% 0055+
—® ® @ GroLlot g _o_o; B192o o
( > 09| [/a Lo o224 1A o
(D B1g122- L —o_oﬂ— B18 Zzo_o—
"] G17}1{03 @- 4 ———30 o1 | wd(m+2)
_@11 @ Wdm o o——-@ >
= G164 =1 B161 %5 o o
Ot ot "
[T fos —="1B15{%55 o k-]
_@ 1 @ B15 @“ _o—oﬁ_@ o e
2 galfos ~ R eaHes— 2
ol i a
| ) _15_ —
L @@ co -~ CZ; @ BioeOM2 %
como _@ — 1| @ NG e
= @_ 00 Ne @ 05— g
osl 1619 _0_00_8_ &
@ ot =1 (B} o— =
09| [ .—o—oﬁ_ o
S5 | [ e g
10 @ +———>0 o—— oss— | 7
® ©)
o)
O
®)
22) @)
®

+V 24 VDC

Note The +V terminals and COM terminals are Note 1 The polarity for input power supply con-

internally connected inside the Controller, nections indicated with dotted lines
but they must all be wired. [ C— ) can be connected in either
direction.

2 Both COMO and COM1 have two pins
each. They are internally connected
inside the Controller, but they must all
be wired.
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CJ1W-MD263

XW2C-20G6-1016 (2 Units)

XwW2z-[JCN
oun Wel (m) (N e
SO e | o e
+V !
i_C_OM(_) A9 % ____i i____ A9 %
(com1) | 1
O 5 ®
® 1o
15 @_ __® @ __®
14 @ @
_@ Solenoid valve, etc. _@
13 ] ]
(19 (19
12 @ @ @_ | ®__—| Black (White) )
] I— Brown (Red)
1 __® —_6_'_\_ Blue (Black)
@ @ 3-wire sensor with
@ @ PNP output
" S eroumiy soreory - prp
09 __® __®
@ @___‘ — Blue (Black)
08 @ \'D Bro.wn (White)
B B .
07 ] ]
@ @
o ® ®)
® (®
H H 3
% @ _g @———' 9 Black (White)
04 + () Brown (Red)
@ @ Blue (Black)
03 __® '__G_' :i-wireu :ens:f with
NPN output
@ @ (photoelectric sensor > NPN
02 @_ @ @ @ or proximity sensor)
S
o1 ——@ Solenoid valve, etc. '——G Blue (Black)
@ ®___l Brown (White)
@ @ 2-wire_se_nso|f
00 @ @ (e.g., limit switch) /
e ot
C-D__ 1210 ®_I—j24 e
T 24VDC

Note 1 Connect the A9/B9 terminal and the © Note 1 Connect the A9/B9 terminal and the @

terminal. terminal for NPN.
Connect the A10/B10 terminal and the Connect the A9/B9 terminal and the ©
@ terminal. terminal for PNP.
(Use the enclosed short bar.) (Use the enclosed short bar.)

2 The COM terminals are wired inside the 2 The COM terminals are wired inside the
Connector-Terminal Block Conversion Connector-Terminal Block Conversion
Unit. Unit.
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CJ1W-MD563
XW2D-40G6
XW2D-40G6-RM
XW2Z-[0K
CN2] (IN)
(ouT)
e
!
?\'/IDC Loy
5VDC —
— 820905 o
B0 o o %H
08 BIHHL S o
L o o009
09 7 8181225 o
02 5 o0

=
)

B
i
7

Wd (m+2)

Wdm

®
o
R
!
7

e
POOOOE
]

@
($))
g
]
7

o
o

2
o

H
]
7

?
E
]

@

G
<
o
?

o
Q2

£
@

R

BEBEH0H0HE8EHEHHBHBIH

slun o/l d1seg Jo suoneoyoads z-v

— 5 o=

.
N

11055—5 1 wd (m+3)

05 Wd (m+1) ————0 o
13 | |06 5—5 |
06 | 3140
14 s L1075
07 | 5—515]]
L COM3

L
15 Q‘ conz Gioljcome
@ COMO
Mo | NC
+V
NC
+V 811 W55
=08
01— —° T o1 5—5
09 <> o | foog—5 |
02 <L> 5 o
10 » 193 56—
e ®— 05—
1 H0  o—

GlGIGIGIGIGIGIG,

o
o

NC

BRBEEEENEENE

1 Ccom1

5VDC

l|
|2
ElrelpeEEEEEERRRREEEEE)

BEEEEHEEBE

Ry 5VDC

Note 1 The +V terminals and COM terminals Note 1 The COM terminals are internally con-

are internally connected inside the Con- nected inside the Controller, but they
troller, but they must all be wired. must all be wired.

2 The power supply voltage for the CJ1W- 2 The power supply voltage for the CJ1W-
MD563 is 5 V. MD563 is 5 V.

sreulwsa) Aejay /| PUB SlIUM UOISISAUOYD X20|g [BUILLIS] -10]08UU0D) Bulldsuuo) H-g-y

NJ-series CPU Unit Hardware User’s Manual (W500) A-85



Appendices

I Connection Diagrams for I/O Relay Terminals

Connection examples and internal connection diagrams for 1/0 Relay Terminals connected to Basic 1/0
Units are shown below.

® Inputs
G7TC I/O Relay Terminals
G7TC-ID16 G7TC-1A16
I ~)
| ©
" arre G7TC
15 15 (15 |
—_— 14 - 5
14 14 (14 C14
5T 13! 5 C13 L — 131 & 013
5o 12@{§} @ 12 (10} -
—_— 1 S —_— i
'_° | Q1! — = C1)—
|
— 10 b - 3 l
—/ 0 ), . (o) S 3
Q) {%} (% 29 &
— 08 § |
8 08 5
EARRS D157 @
(7 . C7 —_ 07
‘ 7 C7
— WY A& |
6 * C6 % (g :
e 05@{%&} € % (5 ) H—1—{C5
P — 04: § ‘ w
4 ca %y Car
_03@@&} © (31 41{C3
— 02 () (o) — *
O © R &
— 01 - JE— s |
1 C1 Ul @ (o3 :
— 0 (). 7\ N g
e e ()T (@
Relay side @ . @ Relay side @ > @:
e e
AN S i
Input Unit Input Unit _‘
[t
TOP VIEW TOP VIEW
Note 1 Inputs to the Input Units and I/O Relay Terminals use Note 1 Inputs to the Input Units and I/O Relay Terminals use

isolated contacts. “00” to “15” are the input bit num-
bers for the Input Unit and the 1/0 Relay Terminal.

2 Use the G78-04 short bar to short to the common ter-

minal.
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isolated contacts. “00” to “15” are the input bit numbers

for the Input Unit and the 1/0O Relay Terminal.

Use the G78-04 short bar to short to the common termi-
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® Outputs
G70D-V Relay Terminals

Appendices

G70D-VSOC16

Power
supply

B

o
o
é)

5
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=
~

.|

=
g
(%)
o
e
<,

|
©

s

B11

>
=
=
.|
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>
CJ;D
©

08

>
&)

07

06

>

IR RAASRAAREER AR

05

>
os)

bodbbddd

04

03

OO0 00000000000

A3)— —(B3
‘
2 (A2y— +—B2 :
o s—(B1
o 0— —Bo |
Back side

i
6

’7 Output Unit —‘
|

TOP VIEW

G70D-VSOC16+G70D-ET

Note 1 They are also isolated from the Output Unit and I/O
Relay Terminal. “00” to “15” are the output numbers
for the Output Unit and the I/O Relay Terminal.

2 Use the G6D-4-SB short bar to short to the common
terminal.

NJ-series CPU Unit Hardware User’s Manual (W500)

Power
supply

5 (D)
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©
@
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slun o/l d1seg Jo suoneoyoads z-v

@)——C)—(—

O

6 (—@

® & 0@

@——6—(—

E@)——C)—(L—€
Side”. C_‘

! Output Unit |

|y

II
TOP VIEW

Note 1 They are also isolated from the Output Unit and I/O
Relay Terminal. “00” to “15” are the output numbers
for the Output Unit and the I/O Relay Terminal.

2 Use the G6D-4-SB short bar to short to the common
terminal.
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G70D Relay Terminals
G70D-SOC16 G70D-SOC08

Power

supply
__G70D-SOC16_
|

o

]
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;
6

o)
N
=

O 0

Power
supply

Q¢
ﬁﬁ@(

)

G70D-S0C08

07

>

300ee00¢

[os)
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boddd

>
o)
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I
|

|
@3 ® ®

!
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10( )
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!

@?
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>
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|
®

05 06

=L

T
o

@@ ® @

{
!

01

>
(i)

!
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OO0000000

i
|
€

elay side

’7 Output Unit
02 1 I

00

D) ®!

03

?
2

1

25

@@@

f

Relay side

KL

@@?

5 ololo d

‘ Output Unit
|y
I r
TOP VIEW TOP VIEW
Note Every two outputs share a common. The current supplied Note 1 All outputs are independent. They are also isolated
is 3 A per common. They are also isolated from the Out- from the Output Unit and 1/0O Relay Terminal. “00” to
put Unit and I/O Relay Terminal. “00” to “15” are the out- “07” are the output numbers for the Output Unit and
put numbers for the Output Unit and the I/O Relay the 1/0 Relay Terminal.
Terminal. 2 Use the G6D-4-SB short bar to short to the common

terminal.
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G70R Relay Terminals

G70R-SOC08
Power
supply
G70R-SOC08

07

>

SIAAELL
006000

06

>
]

05

>

04

03

02

x>
[os]
N

01

>
X

>
w
o
wW
slun o/l d1seg Jo suoneoyoads z-v

00

OO0000000

|
?

Output Unit
!
'

r
K

TOP VIEW

Note 1 All outputs are independent. They are also isolated from the Output Unit and I/O Relay Terminal. “00” and “07” are the
output numbers for the Output Unit and the I/O Relay Terminal.

2 Use the G6D-4-SB short bar to short to the common terminal.
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G7TC I/O Relay Terminals
G7TC-0C16/0C08

Power
supply

15

©

—_
(%2
Q
O

O
®

|
&

-
w

O @&
12, 12
(O—(D)— 1)

Ia
Q
=

é@
b
||

©
]

©
B
©
Q

@
@

@

@
O—=O—©
OO 6
OO0
O CaE©
Relay side @ @:

O]

TOP VIEW

Note 1 All outputs are independent. They are also isolated from the Output Unit and 1/0 Relay Terminal. “00” to “15” are the
output numbers for the Output Unit and the 1/O Relay Terminal.

2 The G7TC-OCO08 has only 8 outputs and therefore does not have 8 to 15 and C8 to C15.
3 Use the G78-04 short bar to short to the common terminal.
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G7TC 1/O Relay Terminals
G7TC-OC16-1

Power
supply

15

©

(L)y—= @—o_ €13
12, 12
(D—-(D)———C1)—

Ia
.|
Q
=

©
]

©
I8

=)
(@)

©

8

©
Q

©
S
CP
(@)
sHuun O/l diseg Jo suonesyidads z-y

_e
@
—©)
@
D=8
D= @
O—O—6
O
Relay side @ @}

Ot

TOP VIEW

Note 1 All outputs are independent. They are also isolated from the Output Unit and 1/0 Relay Terminal. “00” to “15” are the
output numbers for the Output Unit and the 1/0 Relay Terminal.

2 Use the G78-04 short bar to short to the common terminal.
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G70A-ZOC16 Relay Terminal Socket
G70A-ZOC16-3+G2R-1-S (16 Units)

Power
supply
G70A-ZOC16-3 + G2R-1-S (16 Units)
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Note 1 The above diagram is an example with the G2R-1-S(N) mounted to the G70A-ZOC16-3.

2 All outputs are independent. They are also isolated from the Output Unit and I/O Relay Terminal. “00” to “15” are the
output numbers for the Output Unit and the 1/0 Relay Terminal.
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A-3 Dimensions

A-3-1 NJ-series CPU Units
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A-3-3 CJ-series Basic I/0 Units

I 8/16-point Units with 18-terminal Terminal Blocks
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I 32-point Units (24-VDC Input/Transistor Output Units)

Units with Fujitsu-compatible Connector (24-pin x 2) Unit: mm
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64-point Units (Input Units, Output Units, 24-VDC Input/Transistor
Output Units, TTL I/O Units)

Units with Fujitsu-compatible Connector (40-pin x 2) Unit: mm
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A-3-4 B7A Interface Unit

j cu1w-B7ACC
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A-3-5

CJ1W-IC101

CJ1W-1I1101
1/0O Control Unit

I/O Interface Unit
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CJ-series I/0 Control Unit and I/O Interface Unit
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A-4 Load Short-circuit Protection and
Line Disconnection Detection for CJ-
series Basic I/0 Units

A-4-1 Load Short-circuit Protection and Line Disconnection Detection
for CJ1W-0D202

This section describes the load short-circuit protection and line disconnection detection of the CJ1W-
0OD202 Output Units.

As shown below, normally when the output bit (OUT) turns ON, the transistor will turn ON and then out-
put current (lout) will flow.

Figure 1 Normal Operation

ON OUT: Output bit
oFF | lout: Output current

ERR: Alarm output, ERR indicator
lim:  Short-circuit detection current
lo.:  Disconnection detection current
OFF T:  Junction temperature of transistor
oN Tsww:  Thermal shutdown temperature

ERR T Reset temperature
OFF

If the output current (lout) exceeds the detection current (Ilim) when an overload or short-circuit occurs,
the output current (lout) will be limited as shown in figure below. When the junction temperature (Tj) of
the output transistor reaches the thermal shutdown temperature (Tstd), the output will turn OFF to pro-
tect the transistor from being damaged, and the alarm output bit will turn ON to light the ERR indicator.
When the junction temperature (Tj) of the transistor drops down to the reset temperature (Tr), the ERR
indicator will be automatically reset and the output current will start flowing.

ouT

ON
lour

SHUN O/l diseg SaLI3s-,Y 0} U099 UOIIOBUUOISIJ Ul PUB UOI199104d HNAIID-HIOYS PeoT b-V

Figure 2 Operation for Overload or Short Circuit

ON
ouT
OFF — 1 Tj=Tstd Tj=Tr
IIim
ON —
lour e |
ON
ERR
OFF

If the line is disconnected and the output current (lout) drops below the line disconnection detection cur-
rent (IOL), the ERR indicator will light as shown in the following figure.

202A0-M 1D 10} UOOB}E(Q UOROBUUODSI SUIT PUE UORILI0Id HNOIIO-HOYS PO |-p-Y
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A-100

Figure 3 Operation for Disconnected Line with Output Current below the Line Disconnection

Detection Current

ON
ouT
OFF
ON
lou
lout oF T — T % '
ON
ERR OFF _I
A B c
A: Load not connected or load line broken.
B: Current to load at or below line disconnection detection current.
C: Rise of current to load too slow and error detected before the disconnection detection current was
reached.
When load L is connected, the ERR indicator may light and the Alarm Output Bit may turn ON for
approximately 100 ms. The programming example given in the next section can be used so that an
error is not detected in this case.
® Operating Restrictions of CJ1W-0D202
Although the CJ1W-OD202 is provided with load short-circuit protection, these are for protecting
internal circuits against momentary short-circuiting in the load. As shown in Figure 2, the load short-
circuit protection is automatically released when the Tj equals to Tr. Therefore, unless the cause of
short-circuit is removed, ON/OFF operations will be repeated in the output. Leaving short-circuits for
any length of time will cause internal temperature rise, deterioration of elements, discoloration of the
case or PCBs, etc. Therefore, observe the following restrictions.
® Restrictions

If a short-circuit occurs in an external load, immediately turn OFF the corresponding output and
remove the cause. The CJ1W-0OD202 turns ON an alarm output bit that corresponds to the external
load output number. There is an alarm output bit for every two outputs.

When an alarm output bit turns ON, use a self-holding bit for the alarm in the user program and turn
OFF the corresponding output.

The Alarm Output Bits are allocated in the Basic I/0O Unit Information Area system-defined variable.
Two output bits are assigned for each slot and rack in which a Unit is mounted.

_CJB_IOUnitInfo[rack_number,slot_number,serial_number_in_Unif]

For example, when the CJ1W-0OD202 is mounted in slot 0 of rack 0, _CJB_IOUnitinfo[0,0,0]
changes to TRUE if output Ch10ut0 changes to TRUE. When the CJ1W-OD202 is mounted in slot 1
of rack 0, _CJB_IOUnitinfo[0,1,3] changes to TRUE if output Ch10ut7 changed to TRUE.
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® Programming Example
In this example, CJ1W-OD202 is mounted in slot 0 of rack 0.

This example shows how to change output Jxx_Ch0_Out00 to FALSE immediately if the Alarm Out-
put Bit _CJB_IOUnitinfo[0,0,0] changes to TRUE and how to keep the output FALSE until the cause
is removed and the bit is reset with RstOD202.

To prevent the Alarm Output Bit from changing to TRUE momentarily when the inductive load turns
ON, the alarm output is not changed to TRUE for 200 ms after input En_0ODZ202 changes to TRUE.

Variable Data type Initial Address Comment
value
OutData BOOL FALSE Qutput data
NG BOOL FALSE TON_OC202 timer output
ResetOD202 BOOL FALSE Reset switch
AlarmOut BOOL FALSE Error flag
JO1_Ch1_0Out00 BOOL I0Bus://rack#0/slot#0/Ch1_Out/Ch1 | OC202 output
_Out00
_CJB_IOUnitInfo ARRAY[0..3,0..9, Basic 1/0O Unit information
0..7] OF BOOL array
TON_0OD202
_CJB_IOUnitInfo[0.0.0] En_0OD202 TON Tup_TON_OD202
| | | | 4R
|1 | In Q ElapTIime W
T#200ms — PreTime ElapTime —
Tup_TON_OD202 RstOD202 En_AIm
| | Npa )
[ I /
En_AIm
||
I
En_0OD202 En_Alm Jxx_ChO0_Out00
| | /il/}/ )
[ I /
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A-4-2 Load Short-circuit Protection for CJ1W-
0OD204/0D212/0D232/MD232

As shown below, normally when the output bit turns ON (OUT), the transistor will turn ON and then out-
put current (lout) will flow. If the output current (lout) exceeds the detection current (llim) when an over-
load or short-circuit occurs, the output current (lout) will be limited as shown in Figure 2. When the
junction temperature (Tj) of the output transistor reaches the thermal shutdown temperature (Tstd), the
output will turn OFF to protect the transistor from being damaged, and the alarm output bit will turn ON
to light the ERR indicator. When the junction temperature (Tj) of the transistor drops down to the reset
temperature (Tr), the ERR indicator will be automatically reset and the output current will start flowing.

Figure 1 Normal Operation

ON OUT: Output bit
ouT OFF louT: Output current
ERR: Alarm output, ERR indicator
lim: Detection current
Tj:  Junction temperature of transistor
OFF ___| L | Tstd: Thermal shutdown temperature
Tr:  Reset temperature

ON
lout

ON

ERR
OFF

Figure 2 Operation for Overload or Short Circuit

ON
ouT
OFF Tj=Tstd Tj=Tr
lim
ON
o OFF
ON
ERR
OFF

I Operating Restrictions for the CJ1W-0D204/0D212/0D232/MD232

Although these Units are provided with load short-circuit protection, these are for protecting internal cir-
cuits against momentary short-circuiting in the load. As shown in Figure 2, the load short-circuit protec-
tion is automatically released when the Tj equals to Tr. Therefore, unless the cause of short-circuit is
removed, ON/OFF operations will be repeated in the output. Leaving short-circuits for any length of time
will cause internal temperature rise, deterioration of elements, discoloration of the case or PCBs, etc.
Therefore, observe the following restrictions.

A-102 NJ-series CPU Unit Hardware User’s Manual (W500)



Appendices

® Restrictions

If a short-circuit occurs in an external load, immediately turn OFF the corresponding output and
remove the cause. An alarm output bit that corresponds to the external load output number is turned
ON. There is an alarm output bit for every common.

When an alarm output bit turns ON, use a self-holding bit for the alarm in the user program and turn
OFF the corresponding output.

The Alarm Output Bits are allocated in the Basic I/O Unit Information Area system-defined variable.
Sixteen output bits are assigned for each slot and rack in which a Unit is mounted.

_CJB_IOUnitinfo[rack_number,slot_number,serial_number_in_Unif]

For example, when the CJ1W-0OD212 is mounted in slot 0 of rack 0, _CJB_IOUnitinfo[0,0,0]
changes to TRUE if output Ch10ut2 changes to TRUE.

When the CJ1W-OD232 is mounted in slot 1 of rack 2, _CJB_IOUnitinfo[2,1,1] changes to TRUE if
output Ch20ut8 changes to TRUE.

SHUN O/l diseg SaLI3s-,Y 0} U099 UOIIOBUUOISIJ Ul PUB UOI199104d HNAIID-HIOYS PeoT b-V
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A-5 EMC Directive Measures for Relay
Outputs

The NJ-series Controllers conform to the Common Emission Standards (EN 61000-6-4 or EN 61131-2)
of the EMC Directives. However, noise generated by relay output switching may not satisfy these Stan-
dards. In such a case, a noise filter must be connected to the load side or other appropriate counter-
measures must be provided external to the Controller.

Countermeasures taken to satisfy the standards vary depending on the devices on the load side, wir-
ing, configuration of machines, etc. Following are examples of countermeasures for reducing the gener-

ated noise.

® Countermeasures
(Refer to EN61000-6-4 for more details.)

Countermeasures are not required if the frequency of load switching for the whole system with the
Controller included is less than 5 times per minute.

Countermeasures are required if the frequency of load switching for the whole system with the Con-
troller included is 5 times or more per minute.

® Countermeasure Examples

When switching an inductive load, connect an surge protector, diodes, etc., in parallel with the load
or contact as shown below.

Current
Circuit Characteristic Required element
AC DC
CR method Yes Yes If the load is a relay or solenoid, The capacitance of the capacitor
—_ there is a delay in the resetting should be approx. 1 to 0.5 puF per
e time. contact current of 1 A and resis-
' 2 If the supply voltage is 24 or 48, | tance of the resistor should be
® 33 insert the surge protector in parallel | @PProx. 0.5 to 1 Q per contact volt-
. £0o with the load. If the supply voltage | 29€ of 1 V. These values, however,
is 100 to 200 V, insert the surge vary with the load and the charac-
protector between the contacts. teristics of the relay. Decide these
values from experiments, and take
into consideration that the capaci-
tance suppresses spark discharge
when the contacts are separated
and the resistance limits the current
that flows into the load when the
circuit is closed again.
The dielectric strength of the
capacitor must be 200 to 300 V. If
the circuit is an AC circuit, use a
capacitor with no polarity.
Diode method No Yes The diode connected in parallel The reversed dielectric strength
ST with the load changes energy accu- | value of the diode must be at least
- mulated by the coil into a current, 10 times as large as the circuit volt-
% which then flows into the coil so age value. The forward current of
X |33 that the current will be converted the diode must be the same as or
;j’r‘)’:j; =2 into Joule heat by the resistance of | larger than the load current.
the inductive load. The reversed dielectric strength
This delay in the resetting time, value of the diode may be two to
caused by this method is longer three times larger than the supply
than that caused by the CR voltage if the surge protector is
method. applied to electronic circuits with
low circuit voltages.

A-104
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L. Current . .
Circuit Characteristic Required element

AC DC

Yes Yes The varistor method prevents the

Varistor method . " )
— imposition of high voltage between

NG the contacts by using the constant

' T 2 voltage characteristic of the varis-
@ y gg tor. There is a delay in the resetting

, Power £0o time.

' supply

If the supply voltage is 24 or 48 V,
insert the varistor in parallel with
the load. If the supply voltage is
100 to 200 V, insert the varistor
between the contacts.

When switching a load with a high inrush current such as an incandescent lamp, suppress the inrush
current as shown below.

»

a

m

Countermeasure 1 Countermeasure 2 cg)
o

R 3

ouT . ouT N e
R 5

COM COM =
Q

Providing a dark current of Providing a limiting resistor g
approx. one-third of the rated 2
value through an incandescent g
lamp =
o

o

D

<

o

=

]

=

(7]
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A-6 System-defined Variables

System-defined variables are assigned specific functions by the system. They are registered in the glo-
bal variable table, or the local variable table for each POU, in advance.

These variables cannot be changed. Some of the variables start with an underbar and some start with

” P_” .

Some of the system-defined variables are read-only and some are read/write.

You read and write the variables with the user program, with communications from external devices,
with the Sysmac Studio, or with an NS-series PT.

Basically, system-defined variables are classified according to the function modules. The variables start
with the following category names.

Function module Category name
System-defined variables for the overall | None
NJ-series Controller
PLC Function Module _PLC
_CJB
Motion Control Function Module _MC
EtherCAT Master Function Module _EC
EtherNet/IP Function Module _EIP

The variables are described in the tables of this appendix as shown below.

Variable name Meaning Function Data type FEEDE! Reference
values
This is the system- This is the mean- | The function of the variable is described. The data The range of The page of
defined variable ing of the vari- type of the | values that the | the individual
name. The prefix able. variable is variable can system-
gives the category given. take is given. defined vari-
name. able specifi-
cations table
is given.

A-6-1 System-defined Variables for the Overall NJ-series Controller
(No Category)
® Functional Classification: Clock
Variable name Meaning Function Data type Rj:lﬂ::f Reference

_CurrentTime System Time Contains the CPU Unit’s internal clock data. DATE_ DT#1970-01- page A-127
AND_ 01-00:00:00 to
TIME DT#2106-02-

06-23:59:59

A-106
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Variable name

Meaning

Function

Data type

Range of val-
ues

Reference

_TaskName_
Active

Task Active Flag

TRUE during task execution.

FALSE when task execution is not in
progress.

Note You cannot use this system-defined
variable in the user program. It is used
only to access task status for data trac-
ing from the Sysmac Studio.

BOOL

TRUE or
FALSE

page A-127

_TaskName_
LastExecTime

Last Task
Execution Time

Contains the task execution time the last time
the task was executed (unit: 0.1 ps).

Note You cannot use this system-defined
variable in the user program. It is used
only to access task status for data trac-
ing from the Sysmac Studio.

TIME

Depends on
data type.

page A-128

_TaskName_
MaxExecTime

Maximum Task
Execution Time

Contains the maximum value of the task exe-
cution time (unit: 0.1 pus).

Note You cannot use this system-defined
variable in the user program. It is used
only to access task status for data trac-
ing from the Sysmac Studio.

TIME

Depends on
data type.

page A-128

_TaskName_
MinExecTime

Minimum Task
Execution Time

Contains the minimum value of the task exe-
cution time (unit: 0.1 us).

Note You cannot use this system-defined
variable in the user program. It is used
only to access task status for data trac-
ing from the Sysmac Studio.

TIME

Depends on
data type.

page A-128

_TaskName_
ExecCount

Task Execution
Count

Contains the number of executions of the
task.

If 4294967295 is exceeded, the value returns
to 0 and counting is continued.

Note You cannot use this system-defined
variable in the user program. It is used
only to access task status for data trac-
ing from the Sysmac Studio.

UDINT

Depends on
data type.

page A-128

_TaskName_
Exceeded

Task Exceeded
Flag

TRUE if the task period was exceeded.

FALSE if task execution was completed within
the task period.

Note You cannot use this system-defined
variable in the user program. It is used
only to access task status for data trac-
ing from the Sysmac Studio.

BOOL

TRUE or
FALSE

page A-129

_TaskName_
ExceedCount

Task Period
Exceeded Count

Contains the number of times that the period
was exceeded.

If the present value exceeds the maximum
value of the data type, the present value
returns to 0 and the count is continued.

If 4294967295 is exceeded, the value returns
to 0 and counting is continued.

Note You cannot use this system-defined
variable in the user program. It is used
only to access task status for data trac-
ing from the Sysmac Studio.

UDINT

Depends on
data type.

page A-129
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® Functional Classification: Errors

Range of val-

Variable name Meaning Function Data type ues Reference
_ErrSta Controller Error TRUE if there is a Controller error. WORD 16#0000 to page A-129
Status FALSE if there is no Controller error. 16#COF0
Note Do not use this variable in the user pro-
gram. There may be a delay in updating
it and concurrency problems in relation
to the error status of the function mod-
ule. Use this variable only to access
status through communications from an
external device. Refer to information on
the meanings of the error status bits at
the end of this appendix for details.
_AlarmFlag User-defined The bit corresponding to the event level is WORD 16#0000 to page A-130
Error Status TRUE while there is a user-defined error. Bits 16#00FF
00 to 07 correspond to user fault levels 1 to 8.
This variable contains 0000 hex when there is
no user-defined error.
® Functional Classification: SD Memory Card
Variable name Meaning Function Data type Rang:ecs)f val- Reference
_Card1Ready SD Memory Card | TRUE when the SD Memory Card is recog- BOOL TRUE or page A-130
Ready Flag nized. FALSE
FALSE when the SD Memory Card is not rec-
ognized.
TRUE: The Card can be used.
FALSE: The Card cannot be used.
_Card1Protect SD Memory Card | TRUE when the SD Memory Card is write- BOOL TRUE or page A-130
Write protected with the LOCK switch. FALSE
Protected Flag TRUE: Write protected.
FALSE: Not write protected.
_Card1Err SD Memory Card | TRUE when an unusable SD Memory Card is | BOOL TRUE or page A-130
Error Flag inserted or a format error occurs. FALSE
TRUE: There is an error
FALSE: There is no error
_Card1Access SD Memory Card | TRUE during SD Memory Card access. BOOL TRUE or page A-131
Access Flag TRUE: Card is being accessed. FALSE
FALSE: Card is not being accessed.
The system updates the flag every 100 ms.
Because of this, access to the SD Memory
Card is shown by this flag with a delay of up to
100 ms. We therefore do not recommend the
use of this variable in the user program.
_Card1Deteriorated SD Memory Card | TRUE when the life of the SD Memory Card is | BOOL TRUE or page A-131
Life exceeded. FALSE
Warning Flag TRUE: The life of the Card has been
exceeded.
FALSE: The Card can still be used.
_Card1PowerFail SD Memory Card | TRUE when the power supply to the CPU Unit | BOOL TRUE or page A-131
Power Interrup- was interrupted during access to the SD FALSE
tion Flag Memory Card.
TRUE: Power was interrupted during SD
Memory Card access.
FALSE: Normal
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Variable name

Meaning

Function

Data type

Range of
values

Reference

_PowerOnHour

Total Power ON
Time

Contains the total time that the power has
been ON.

Contains the total time that the CPU Unit has
been ON in 1-hour increments.

To reset this value, overwrite the current value
with 0.

The value is not updated after it reaches
4294967295.

This variable is not initialized at startup.

UDINT

0to
4294967295

page A-131

_PowerOnCount

Power
Interruption
Count

Contains the number of times that the power
supply has been interrupted. The value is
incremented by 1 each time the power supply
is interrupted after the first time that the power
was turned ON.

To reset this value, overwrite the current value
with 0.

The value is not updated after it reaches
4294967295.

This variable is not initialized at startup.

UDINT

0to
4294967295

page A-132

_RetainFail

Retention
Failure Flag

TRUE at the following time (failure of retention
during power interruptions).

* When an error is detected in the battery-
backup memory check at startup.

FALSE at the following times (no failure of

retention during power interruptions).

* When no error is detected in the battery-
backup memory check at startup.

* When the user program is downloaded.

* When the Clear All Memory operation is
performed.

Note When the encoder home offset data is
not retained, the status is given in the
error status of the axis variable, and not
in this flag.

BOOL

TRUE or
FALSE

page A-132

® Functional Classification: Programming

Variable name

Meaning

Function

Data type

Range of
values

Reference

P_On

Always TRUE
Flag

This flag is always TRUE.

BOOL

TRUE

page A-132

P_Off

Always FALSE
Flag

This flag is always FALSE.

BOOL

FALSE

page A-132

P_CY

Carry Flag

This flag is updated by some instructions.

BOOL

TRUE or
FALSE

page A-132

P_First_RunMode

First RUN Period
Flag

TRUE for one task period when PROGRAM
mode changes to RUN mode.

Use this flag to perform initial processing
when the CPU Unit begins operation.

BOOL

TRUE or
FALSE

page A-133

P_PRGER

Instruction Error
Flag

This flag changes to and remains TRUE when
an instruction error occurs. It remains TRUE
until changed to FALSE from the user pro-
gram.

BOOL

TRUE or
FALSE

page A-133
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® Functional Classification: Communications

Variable name Meaning Function Data type Haposiel Reference
values
_Port_numUsingPort Number of Used | Gives the number of internal logical ports that | USINT 0to 32 page A-133
Ports are currently used. You can use this variable
when you debug the user program.
_Port_isAvailable Network Commu- | Indicates whether there is an available inter- | BOOL FALSE or page A-133
nications Instruc- | nal logical port. TRUE
tion Enabled Flag | TRUE when an internal logical port is avail-
able. Otherwise FALSE.
_FINSTCPConnSta FINS/TCP Con- Gives the FINS/TCP connection status. WORD 16#0000 to | page A-133
nection Status 16#FFFF
A-6-2 PLC Function Module, Category Name: _PLC
® Functional Classification: Debugging
Variable name
Meaning Function Data type Range of Reference
Member values
_PLC_TraceSta[0..3] _STRACE_ page A-134
STA
.IsStart Trace Busy Flag | TRUE when a trace starts. BOOL TRUE or page A-134
. ) FALSE
Note You cannot use this system-defined
variable in the user program. It is used
only to monitor the status of data trac-
ing from the Sysmac Studio.
.IsComplete Trace TRUE when a trace is completed. BOOL TRUE or page A-134
Completed Fla FALSE
P 9 Note You cannot use this system-defined
variable in the user program. It is used
only to monitor the status of data trac-
ing from the Sysmac Studio.
IsTrigger Trace Trigger TRUE when the trigger condition is met. BOOL TRUE or page A-134
Monitor Flag FALSE when the next trace starts. FALSE
Note You cannot use this system-defined
variable in the user program. It is used
only to monitor the status of data trac-
ing from the Sysmac Studio.
.ParamErr Trace TRUE when a trace starts, but there is an BOOL TRUE or page A-135
Parameter Error | error in the trace settings. FALSE
Flag FALSE when the settings are normal.
Note You cannot use this system-defined
variable in the user program. It is used
only to monitor the status of data trac-
ing from the Sysmac Studio.
® Functional Classification: Errors
Variable name Meaning Function Data type jangeich Reference
values
_PLC_ErrSta PLC Function TRUE when there is a Controller error that WORD 16#0000 to page A-135
Module Error Sta- | involves the PLC Function Module. 16#00FO0
tus FALSE when there is no Controller error that
involves the PLC Function Module.
Refer to information on the meanings of the
error status bits at the end of this appendix for
details.
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® Functional Classification: I/O Bus Status

PLC Function Module, Category Name: _CJB
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Range of

Variable name Meaning Function Data type Reference
values
_CJB_MaxRackNo Largest Rack Contains the largest rack number of the UINT Oto3 page A-135
Number Expansion Racks that are detected by the 0: Only CPU
Controller. Rack.
_CJB_MaxSlotNo Largest Slot Contains one higher than the largest slot ARRAY 0to 10 page A-135
Number number with a CJ-series Unit on each of the | [0..3] 0: No CJ-
Racks that are detected by the Controller. OF UINT series Unit
mounted.
® Functional Classification: I/O Bus Errors
Variable name Meaning Function Data type Danociet Reference
values
_CJB_ErrSta I/0 Bus Error Gives the 1/0 bus error status. WORD 16#0000 to page A-136
Status . ) ) 16#COF0
Note Do not use this variable in the user pro-
gram. There may be a delay in updating
it. Use this variable only to access sta-
tus through communications from an
external device. Refer to information on
the meanings of the error status bits at
the end of this appendix for details.
_CJB_MstrErrSta I/O Bus Master Gives the 1/O bus master error status. WORD 16#0000 to page A-136
Error Status ) ) . 16#00F0
Note Do not use this variable in the user pro-
gram. There may be a delay in updating
it. Use this variable only to access sta-
tus through communications from an
external device. Refer to information on
the meanings of the error status bits at
the end of this appendix for details.
_CJB_UnitErrSta 1/0 Bus Unit Error | Gives the error status of the I/O Bus Unit. ARRAY 16#0000 to page A-136
Status . ) ) [0..3,0..9] 16#80F0
Note Do not use this variable in the user pro- OF WORD
gram. There may be a delay in updating
it. Use this variable only to access sta-
tus through communications from an
external device. Refer to information on
the meanings of the error status bits at
the end of this appendix for details.
_CJB_InRespTm Basic Input Unit Contains the response times of the Basic ARRAY 0to 320 page A-136
Input Response Input Units. [0..3,0..9]
Times OF UNIT
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® Functional Classification: Auxiliary Area Bits for CJ-series Units

Range of
values

_CJB_IOUnitInfo Basic 1/0O Unit Shows the status of the Basic I/O Unit alarm | ARRAY TRUE or | page A-137
Information output (load short-circuit protection). [0..3,0..9, FALSE

TRUE: Load short-circuit 0..7] OF
L BOOL
FALSE: No load short-circuit

_CJB_CBUOOInitSta CPU Bus Unit Ini- | The corresponding variable is TRUE during BOOL TRUE or | page A-137
to tializing Flags initialization of the CPU Bus Unit. FALSE

CJB CBU15InitSta The corresponding variable changes to
- FALSE when the initialization is completed.

Variable name Meaning Function Data type Reference

The numbers in the variables indicate the unit
numbers of the applicable Units.

_CJB_SIO00InitSta Special I/0O Unit The corresponding variable is TRUE during BOOL TRUE or | page A-137
Initializing Flags | initialization of the Special /0 Unit. FALSE

to
CJB SIO95InitSta The corresponding variable changes to
- - FALSE when the initialization is completed.

The numbers in the variables indicate the unit
numbers of the applicable Units.

_CJB_CBUOORestart CPU Bus Unit The CPU Bus Unit is restarted when the cor- | BOOL TRUE or | page A-138
Restart Bits responding variable changes to TRUE. (Itis FALSE
changed to FALSE by the system after the
CPU Bus Unit is restarted.)

The numbers in the variables indicate the unit
numbers of the applicable Units.

to
_CJB_CBU15Restart

If you change the Restart Flag to TRUE with
an instruction, the restart process begins from
refresh processing in the next task period.

_CJB_SIO00Restart Special I/0O Unit The Special I/0 Unit is restarted when the BOOL TRUE or | page A-138
Restart Bits corresponding variable changes to TRUE. (It FALSE
is changed to FALSE by the system after the
Special I/0O Unit is restarted.)

The numbers in the variables indicate the unit
numbers of the applicable Units.

If you change the Restart Flag to TRUE with
an instruction, the restart process begins from
refresh processing in the next task period.

_CJB_SCU00P1ChgSta Serial Communi- | TRUE when the parameters of the specified BOOL TRUE or | page A-139
to cations Unit O, port are being changed. TRUE when the FALSE
CJB_SCU00P2ChgSta Port 1/2 Settings | Change Serial Communications Parameter
- Changing Flags | (SerialSetup) instruction is being executed.
FALSE after the parameters are changed.

_CJB_SCU15P1ChgSta Serial Communi- tis al ile for th e BOOL TRUE or | page A-139
to cations Units 1 to t is also possible for the user to indicate a FALSE

hange in serial port settings by turning ON
15, Port 1/2 Set- | ©
-CJB_SCU15P2ChgSta the corresponding flag through the execution

of an instruction or a user operation.

to
_CJB_SIO95Restart

tings Changing
Flags
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® Functional Classification: Motion Control Functions
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Motion Control Function Module, Category Name: _MC

Variable name

Meaning

Function

Data type

Range of
values

Reference

_MC_ErrSta

Motion Control
Function Module
Error Status

Shows the status of errors that are detected in
the Motion Control Function Module.

You can use this variable directly in the user
program.
Refer to information on the meanings of the

error status bits at the end of this appendix for
details.

WORD

16#0000 to
16#40F0

page A-139

_MC_ComErrSta

Common Error
Status

Shows the status of errors that are detected in
common processing for motion control.

You can use this variable directly in the user
program.

Refer to information on the meanings of the
error status bits at the end of this appendix for
details.

WORD

16#0000 to
16#00F0

page A-139

_MC_AX_ErrSta

Axis Error
Status

Shows the error status for each axis. The sta-
tus of up to 64 axes is shown.

You can use this variable directly in the user
program. Refer to information on the mean-
ings of the error status bits at the end of this
appendix for details.

ARRAY
[0..63]

OF WORD

16#0000 to
16#00F0

page A-140

_MC_GRP_ErrSta

Axes Group Error
Status

Shows the error status for each axes group.
The error status for up to 32 axes groups is

shown.

You can use this variable directly in the user
program. Refer to information on the mean-

ings of the error status bits at the end of this
appendix for details.

ARRAY
[0..31]

OF WORD

16#0000 to
16#00F0

page A-140

_MC_COM

Common
Variable

Shows the status that is common to the
Motion Control Function Module.

Refer to the NJ-series Motion Control Instruc-
tions Reference Manual (Cat. No. W508) for
details on structure members.

_sCOMMO
N_REF

page A-140

_MC_GRP[32]

Axes Group Vari-
ables

Used to specify axes groups and shows multi-
axes coordinated control status, and multi-
axes coordinated control settings for motion
control instructions.

Normally, you use an Axes Group Variable
with a different name.

When you create an axes group on the Sys-
tem Studio, a user-defined axes group vari-
able with a different name is created.

Refer to the NJ-series Motion Control Instruc-
tions Reference Manual (Cat. No. W508) for
details on structure members.

_sGROUP_
REF

page A-140

_MC_AX[64]

Axis Variables

Used to specify axes and shows single-axis
control status, and single-axis control settings
for motion control instructions.

When you create an axis on the System Stu-
dio, a user-defined axis variable with a differ-
ent name is created.

Normally, you use an Axis Variable with a dif-
ferent name.

Refer to the NJ-series Motion Control Instruc-
tions Reference Manual (Cat. No. W508) for
details on structure members.

_SAXIS_
REF

page A-141
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Appendices

A-6-5

EtherCAT Master Function Module, Category Name: _EC

® Functional Classification: EtherCAT Communications Errors

Variable name Meaning Function Data type jangcich Reference
values
_EC_ErrSta Built-in This system-defined variable provides the col- | WORD 16#0000 to page A-141
EtherCAT Error lective status of errors in the EtherCAT Master 16#00F0
Function Module.
Refer to information on the meanings of the
error status bits at the end of this appendix for
details.
_EC_PortErr Communications | This system-defined variable provides the col- | WORD 16#0000 to page A-141
Port Error lective status of errors in the communications 16#00F0
ports for the EtherCAT master.
Refer to information on the meanings of the
error status bits at the end of this appendix for
details.
_EC_MstrErr Master Error This system-defined variable provides the col- | WORD 16#0000 to page A-141
lective status of EtherCAT master errors and 16#00F0
slave errors detected by the EtherCAT master.
Refer to information on the meanings of the
error status bits at the end of this appendix for
details.
_EC_SlavErr Slave Error This system-defined variable provides the col- | WORD 16#0000 to page A-142
lective status of all the error status for Ether- 16#00F0
CAT slaves.
Refer to information on the meanings of the
error status bits at the end of this appendix for
details.
_EC_SlavErrTbl Slave Error Table | This system-defined variable gives the error ARRAY 16#0000 to page A-142
status for each EtherCAT slave. The error sta- | [1..192] 16#00FO0
tus is given for each slave in the actual system | OF WORD
configuration. This variable array indicates
slaves in which there are errors. Status is pro-
vided for each EtherCAT slave node address
(1 to 192). Refer to information on the mean-
ings of the error status bits at the end of this
appendix for details.
_EC_MacAdrErr MAC Address TRUE if there is an illegal MAC address. BOOL TRUE or page A-142
Error FALSE
_EC_LanHwErr Communications | TRUE if there is a communications controller | BOOL TRUE or page A-142
Controller Error hardware error. FALSE
_EC_LinkOffErr Link OFF Error TRUE if the communications controller link is | BOOL TRUE or page A-142
not established. FALSE
_EC_NetCfgErr Network TRUE if there is illegal network configuration | BOOL TRUE or page A-143
Configuration information. FALSE
Information Error
_EC_NetCfgCmpErr | Network TRUE if the network configuration information | BOOL TRUE or page A-143
Configuration does not match the actual network configura- FALSE
Verification Error | tion.
_EC_NetTopologyErr | Network TRUE if there is a network configuration error | BOOL TRUE or page A-143
Configuration (too many devices connected or ring connec- FALSE
Error tion).
_EC_PDCommErr Process Data TRUE if there is an unexpected slave discon- | BOOL TRUE or page A-143
Communications | nection or connection or if a slave WDT error FALSE
Error is detected during process data communica-
tions.
_EC_PDTimeoutErr | Process Data TRUE if a timeout occurs while receiving pro- | BOOL TRUE or page A-143
Reception cess data. FALSE
Timeout
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Variable name Meaning Function Data type ELEOCS Reference
values
_EC_PDSendErr Process Data TRUE if there is a process data transmission | BOOL TRUE or page A-143
Transmission error (cannot send within the process data FALSE
Error communications cycle or transmission jitter is
over the limit).
_EC_SlavAdrDupErr | Slave Node TRUE if the same node address is set for BOOL TRUE or page A-144
Address more than one slave. FALSE
Duplicated Error
_EC_SlavinitErr Slave TRUE if there is an error in an initialization BOOL TRUE or page A-144
Initialization Error | command addressed to a slave. FALSE
_EC_SlavAppErr Slave TRUE if there is an error in the slave’s appli- | BOOL TRUE or page A-144
Application Error | cation status register. FALSE
_EC_MsgErr EtherCAT TRUE when a message is sent to a slave that | BOOL TRUE or page A-144
Message Error does not support messages or when there is FALSE
an error in the format of the response to a
message that was sent to a slave.
_EC_SlavEmergErr Emergency Mes- | TRUE if the master detects an emergency BOOL TRUE or page A-144
sage Detected message that was sent by a slave. FALSE
_EC_CommErrTbl Communications | Slaves are given in the table in the order of ARRAY TRUE or page A-145
Error Slave Table | slave node addresses. The corresponding [1..192] FALSE
slave element is TRUE if the master detected | OF BOOL
an error for the slave.
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Appendices

@ Additional Information

Typical Relationships for the Built-in EtherCAT Error Flags

panahe Meaning bl Meaning Variable Name Meaning Event level
Name Name
_EC_ErrSta | Built-in _EC_PortErr | Communi- | _EC_MacAdrErr MAC Address Error Partial fault
EtherCAT cations _EC_LanHwErr Communications level
Error Port Error Controller Error
_EC_LinkOffErr Link OFF Error Minor fault
_EC_MstrErr | Master _EC_NetCfgErr Network Configura- level
Error tion Information Error
_EC_NetCfgCmpErr | Network Configura-
tion Verification Error
_EC_NetTopologyErr | Network Configura-
tion Error
_EC_PDCommErr Process Data Com-
munications Error
_EC_PDTimeoutErr Process Data Recep-
tion Timeout
_EC_PDSendErr Process Data Trans-
mission Error
_EC_SlavAdrDupErr | Slave Node Address
Duplicated Error
_EC_SlavinitErr Slave Initialization
Error
_EC_SlavAppErr Slave Application
Error
_EC_CommErrTbl Communications
Error Slave Table
_EC_MsgErr EtherCAT Message Observation
Error
_EC_SlavEmergErr Emergency Message
Detected
_EC_SlavErr | Slave _EC_SlavErrTbl Slave Error Table Defined by
Error the slave.

Note The values of all system-defined variables that are related to errors in EtherCAT communications do not
change until the cause of the error is removed and then the error in the Controller is reset with the trouble-

shooting functions of the Sysmac Studio or the ResetECEtrror instruction.
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Range of

Variable name Meaning Function Data type Reference
values
_EC_RegSlavTbl Registered Slave | This table indicates the slaves that are regis- | ARRAY TRUE or page A-145
Table tered in the network configuration information. | [1..192] FALSE
Slaves are given in the table in the order of OF BOOL
slave node addresses. The element for a
slave is TRUE if the corresponding slave is
registered.
_EC_EntrySlavThl Network This table indicates which slaves are con- ARRAY TRUE or page A-145
Connected Slave | nected to the network. Slaves are given in the | [1..192] FALSE
Table table in the order of slave node addresses. OF BOOL
The element for a slave is TRUE if the corre-
sponding slave has entered the network.
_EC_MBXSlavThbl Message Com- This table indicates the slaves that can per- ARRAY TRUE or page A-145
munications form message communications. Slaves are [1..192] FALSE
Enabled Slave given in the table in the order of slave node OF BOOL
Table addresses.
The element for a slave is TRUE if message
communications are enabled for it (pre-opera-
tional, safe-operation, or operational state).
Note Use this variable to confirm that mes-
sage communications are possible for
the relevant slave before you execute
message communications with an
EtherCAT slave.
_EC_PDSlavThbl Process Data This table indicates the slaves that are per- ARRAY TRUE or page A-146
Communicating forming process data communications. Slaves | [1..192] FALSE
Slave Table are given in the table in the order of slave OF BOOL
node addresses.
The element for a slave is TRUE if process
data of the corresponding slave is enabled
(operational) for both slave inputs and out-
puts.
Note Use this variable to confirm that the
data for the relevant slave is valid
before controlling an EtherCAT slave.
_EC_DisconnSlavThl | Disconnected Slaves are given in the table in the order of ARRAY TRUE or page A-146
Slave Table slave node addresses. [1..192] FALSE
The element for a slave is TRUE if the corre- OF BOOL
sponding slave was disconnected.
_EC_DisableSlavTbl | Disabled Slave Slaves are given in the table in the order of ARRAY TRUE or page A-146
Table slave node addresses. [1..192] FALSE
The element for a slave is TRUE if the corre- | OF BOOL
sponding slave is disabled.
_EC_PDActive Process Data TRUE when process data communications BOOL TRUE or page A-146
Communications | are performed with all slaves. FALSE
Status
_EC_PktMonStop Packet TRUE when packet monitoring is stopped. BOOL TRUE or page A-147
Monitoring FALSE
Stopped
_EC_LinkStatus Link Status TRUE if the communications controller link BOOL TRUE or page A-147
status is Link ON. FALSE
_EC_PktSaving Saving Packet Shows whether a packet data file is being BOOL TRUE or page A-147
Data File saved. FALSE
TRUE: Packet data file being saved.
FALSE: Packet data file not being saved.
_EC_InDatalnvalid Input Data Invalid | TRUE when process data communications BOOL TRUE or page A-147
are not normal and the input data is not valid. FALSE

Note All system-defined variables that are related to the status of EtherCAT communications give the current status.
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A-6-6  EtherNet/IP Function Module, Category Name: _EIP

® Functional Classification: EtherNet/IP Communications Errors

Variable name Meaning Function Data type jangcich Reference
values
_EIP_ErrSta Built-in This is the error status variable for the built-in | WORD 16#0000 to page A-148
EtherNet/IP Error | EtherNet/IP port. 16#00FO0
It represents the following error flags.
e _EIP_PortErr (Communications Port Error)
e _EIP_CipErr (CIP Communications Error)
e _EIP_TcpAppErr (TCP Application Commu-
nications Error)
Note Refer to information on the meanings of
the error status bits at the end of this
appendix for details.
_EIP_PortErr Communications | This is the error status variable for the com- WORD 16#0000 to page A-148
Port Error munications port. 16#00F0

It represents the following error flags.

e _EIP_MacAdrErr (MAC Address Error)

e _EIP_LanHwErr (Communications Control-
ler Error)

e _EIP_EinCfgErr (Basic Ethernet Setting
Error)

e _EIP_IPAdrCfgErr (TCP/IP Basic Setting
Error)

e _EIP_IPAdrDupErr (IP Address Duplication
Error)

e _EIP_BootpErr (BOOTP Server Error)

e _EIP_IPRTbIErr (TCP/IP Advanced Setting
Error)

Note If a Link OFF or Built-in EtherNet/IP
Processing Error occurs, it is recorded
in the event log and then the corre-
sponding bit turns ON. Refer to infor-
mation on the meanings of the error
status bits at the end of this appendix
for details.
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Variable name

Meaning

Function

Data type

Range of
values

Reference

_EIP_CipErr

CIP Communica-
tions Error

This is the error status variable for CIP com-
munications.

It represents the following error flags.

e _EIP_IdentityErr (Identity Error)

e _EIP_TDLinkCfgErr (Tag Data Link Setting
Error)

e _EIP_TDLinkOpnErr (Tag Data Link Con-
nection Failed)

e _EIP_TDLinkErr (Tag Data Link Communi-
cations Error)

e _EIP_TagAdrErr (Tag Name Resolution
Error)

e _EIP_MultiSwONErr (Multiple Switches ON
Error)

Note If a Tag Resolution Error occurs, it is
recorded in the event log and this vari-
able changes to TRUE. Refer to infor-
mation on the meanings of the error
status bits at the end of this appendix
for details.

WORD

16#0000 to
16#00F0

page A-149

_EIP_TcpAppErr

TCP
Application Com-
munications Error

This is the error status variable for TCP appli-
cation communications.

It represents the following error flags.

e _EIP_TopAppCfgErr (TCP/IP Setting Error)

e _EIP_NTPSrvErr (NTP Server Connection
Error)

e _EIP_DNSSrvErr (DNS Server Connection
Error)

Note Refer to information on the meanings of
the error status bits at the end of this
appendix for details.

WORD

16#0000 to
16#00F0

page A-149

_EIP_MacAdrErr

MAC Address
Error

Indicates that an error occurred when the
MAC address was read at startup.

TRUE: Error
FALSE: Normal

BOOL

TRUE or
FALSE

page A-149

_EIP_LanHwErr

Communications
Controller Error

TRUE: The communications controller failed.
FALSE: Normal

BOOL

TRUE or
FALSE

page A-149

_EIP_EtnCfgErr

Basic Ethernet
Setting Error

TRUE: The Ethernet communications speed
setting (Speed/Duplex) is incorrect. Or, a read
operation failed.

FALSE: Normal

BOOL

TRUE or
FALSE

page A-150

_EIP_IPAdrCfgErr

TCP/IP Basic
Setting Error

TRUE:
* There is an illegal IP address setting.
* A read operation failed.

¢ The IP address obtained from the BOOTP
server is inconsistent.

* The DNS settings are not correct.
FALSE: Normal

BOOL

TRUE or
FALSE

page A-150

_EIP_IPAdrDupErr

IP Address Dupli-
cation Error

TRUE: The same IP address is assigned to
more than one node.

FALSE: Other than the above.

BOOL

TRUE or
FALSE

page A-150

_EIP_BootpErr

BOOTP Server
Error

TRUE: There was a failure to connect to the
BOOTP server (timeout).

FALSE: The BOOTP is not enabled, or
BOOQOTP is enabled and an IP address was
normally obtained from the BOOTP server.

BOOL

TRUE or
FALSE

page A-150
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Variable name Meaning Function Data type gangoiet Reference
values
_EIP_IPRTDbIErr TCP/IP TRUE: There is an error in one of the follow- | BOOL TRUE or page A-150
Advanced ing settings. Or, a read operation failed. FALSE
Setting Error * IP router table settings
* Hosts settings
FALSE: Normal
_EIP_ldentityErr Identity Error TRUE: The identity information (which you BOOL TRUE or page A-151
cannot overwrite) is not correct. Or, a read FALSE
operation failed.
FALSE: Normal
_EIP_TDLinkCfgErr Tag Data Link TRUE: The tag data link settings are incor- BOOL TRUE or page A-151
Setting Error rect. Or, a read operation failed. FALSE
FALSE: Normal
_EIP_TDLinkOpnErr | Tag Data Link TRUE: The connection was not established BOOL TRUE or page A-151
Connection because the remote node information in the FALSE
Failed tag data link parameters was different from
the actual node information.
Note This variable does not change to TRUE
if there is no remote node when the
power is turned ON.
FALSE: Other than the above.
_EIP_TDLinkErr Tag Data Link TRUE: A timeout occurred in a tag data link BOOL TRUE or page A-151
Communications | connection. FALSE
Error FALSE: Other than the above.
_EIP_TagAdrErr Tag Name TRUE: Tag resolution failed (i.e., the address | BOOL TRUE or page A-151
Resolution Error | could not be identified from the tag name). FALSE
The following causes are possible.
¢ The size of the network-published variable
does not agree with the tag setting.
* The I/O direction that is set in the tag data
link settings does not agree with the /0
direction of the variable in the CPU Unit.
* There is no network-published variable in
the CPU Unit that corresponds to the tag
setting.
FALSE: Other than the above.
_EIP_MultiSWONErr | Multiple Switches | TRUE: More than one data link start/stop BOOL TRUE or page A-152
ON Error switch changed to TRUE at the same time. FALSE
FALSE: Other than the above.
_EIP_TcpAppCfgErr | TCP/IP Setting TRUE: At least one of the set values for a BOOL TRUE or page A-152
Error TCP/IP application (FTP, NTP, SNMP) is FALSE
incorrect. Or, a read operation failed.
FALSE: Normal
_EIP_NTPSrvErr NTP Server Con- | TRUE: The NTP client failed to connect to the | BOOL TRUE or page A-152
nection Error server (timeout). FALSE
FALSE: NTP is not set or the connection was
successful.
_EIP_DNSSrvErrTr DNS Server Con- | TRUE: The DNS client failed to connect to the | BOOL TRUE or page A-152
nection Error server (timeout). FALSE

FALSE: DNS is not enabled. Or, DNS is
enabled and the connection was successful.
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Typical Relationships for the Built-in EtherNet/IP Error Flags

Ll LD Meaning Ll LD Meaning Variable name Meaning ELent
name name level
_EIP_ErrSta | Built-in _EIP_PortErr | Communica- | _EIP_MacAdrErr MAC Address Error | Partial
EtherNet/IP tions Port "EIP_LanHwErr Communications fault level
Error Error Controller Error
_EIP_EtnCfgErr Basic Ethernet Set-
ting Error
_EIP_IPAdrCfgErr TCP/IP Basic Set-
ting Error
_EIP_IPAdrDupErr IP Address Duplica-
tion Error
_EIP_BootpErr BOOTP Server Error
_EIP_IPRTbIErr TCP/IP Advanced Minor fault
Setting Error level
_EIP_CipErr | CIP Commu- | _EIP_IdentityErr Identity Error Minor fault
nications _EIP_TDLInkCgErr | Tag Data Link Set- | '¢Ve!
Error ting Error
_EIP_TDLinkOpnErr | Tag Data Link Con-
nection Failed
_EIP_TDLinkErr Tag Data Link Com-
munications Error
_EIP_TagAdrErr Tag Name Resolu-
tion Error
_EIP_MultiSWONErr | Multiple Switches Observa-
ON Error tion
_EIP_TcpAp | TCP Applica- | _EIP_TcpAppCfgErr | TCP/IP Setting Error | Minor fault
PEI tion Commu- ¢ \p NTPSivEr | NTP Server Connec- | '€V@!
nications tion Error
Error
_EIP_DNSSrvErr DNS Server Con-
nection Error
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@ Additional Information

Relationships between the Target Node Information Tables

Registered Tar-
get Node Infor-
mation
(_EIP_RegTarget
Sta)

Registered Target
Node Information
Valid only when
_EIP_RegTargetStais
TRUE

Normal Target Node
Information
Valid only when
_EIP_EstbTargetSta
is TRUE

Registered Target
Node Information
Valid only when
_EIP_RegTargetStais
TRUE

Normal Target Node
Information
(_EIP_EstbTargetSta)

Target PLC Error
Information
(_EIP_EIP_TargetPLC
Err)

Target Node Error
Information
(_EIP_TargetNodeErr)

Description

TRUE

TRUE

FALSE

FALSE

A connection with
the target node was
established nor-
mally and there is
no error in the tar-
get PLC.

TRUE

TRUE

A connection with
the target node was
established but
there is an error in
the target PLC.

FALSE

Disabled

TRUE

A connection with
the target node was
not established nor-
mally.

FALSE

Disabled

Disabled

Disabled

The information is
not valid because
the target node is
not registered.
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® Functional Classification: EtherNet/IP Communications Status

Variable name

Meaning

Function

Data type

Range of
values

Reference

_EIP_EtnOnlineSta

Online

TRUE: The built-in EtherNet/IP port’s com-
munications can be used. (The link is ON
and IP address is defined. Also, there are
no errors.)

FALSE: The built-in EtherNet/IP port's com-
munications is disabled due to an error in
initial processing or restart processing.

BOOL

TRUE or
FALSE

page A-152

_EIP_TDLinkRunSta

Tag Data Link
Communications
Status

TRUE: At least one connection is in normal
operation.

FALSE: Other than the above.

BOOL

TRUE or
FALSE

page A-153

_EIP_TDLinkAlIRunSta

All Tag Data Link
Communications
Status

TRUE: Tag data links are communicating in
all connections as the originator.

FALSE: An error occurred in at least one
connection.

BOOL

TRUE or
FALSE

page A-153

_EIP_RegTargetSta [255]

Registered
Target Node
Information

This variable gives a list of nodes for which
built-in EtherNet/IP connections are regis-

tered.

This variable is valid only when the built-in

EtherNet/IP port is the originator.

Array[x]is TRUE: The connection to the
node with a target node ID of x is regis-
tered.

Array[x] is FALSE: The connection to the
node with a target node ID of x is not regis-
tered.

ARRAY
[0..255] OF
BOOL

TRUE or
FALSE

page A-153

_EIP_EstbTargetSta [255]

Normal Target
Node
Information

This variable gives a list of nodes that have
normally established built-in EtherNet/IP
connections.

Array[x]is TRUE: The connection to the
node with a target node ID of x was estab-
lished normally.

Array[x] is FALSE: The connection to the
node with a target node ID of x was not
established, or an error occurred.

ARRAY
[0..255] OF
BOOL

TRUE or
FALSE

page A-153

_EIP_TargetPLCModeSta
[255]

Target PLC Oper-
ating Mode

This variable shows the operating status of
the target node Controllers that are con-
nected with the built-in EtherNet/IP port as
the originator.

The array elements are valid only when the
corresponding Normal Target Node Infor-
mation is TRUE. If the corresponding Nor-
mal Target Node Information is FALSE, the
Target Node Controller Operating Informa-
tion indicates the previous operating status.

Array[x]is TRUE: This is the operating state
of the target Controller with a node address
of x.

Array[x] is FALSE: Other than the above.

ARRAY
[0..255] OF
BOOL

TRUE or
FALSE

page A-153
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Variable name

Meaning

Function

Data type

Range of
values

Reference

_EIP_TargetPLCErr [255]

Target PLC Error
Information

This variable shows the error status (logical
OR of fatal and non-fatal errors) of the tar-
get node Controllers that are connected
with the built-in EtherNet/IP ports as the
originator. The array elements are valid only
when the corresponding Normal Target
Node Information is TRUE. The immedi-
ately preceding value is retained if this vari-
able is FALSE.

Array[x]is TRUE: A fatal or non-fatal error
occurred in the target Controller with a tar-
get node ID of x.

Array[x] is FALSE: Other than the above.

ARRAY
[0..255] OF
BOOL

TRUE or
FALSE

page A-154

_EIP_TargetNodeErr [255]

Target Node
Error
Information

This variable indicates that the connection
for the Registered Target Node Information
was not established or that an error
occurred in the target Controller. The array
elements are valid only when the Regis-
tered Target Node Information is TRUE.

Array[x]is TRUE: A connection was not nor-
mally established with the target node for a
target node ID of x (the Registered Target
Node Information is TRUE and the Normal
Target Node Information is FALSE), or a
connection was established with the target
node but an error occurred in the target
Controller.

Array[x] is FALSE: The target node is not
registered for a target node ID of x (the
Registered Target Node Information is
FALSE), or a connection was normally
established with the target node (the Regis-
tered Target Node Information is TRUE and
the Normal Target Node Information is
TRUE).

An error occurred in the target Controller
(the Target PLC Error Information is
TRUE.).

ARRAY
[0..255] OF
BOOL

TRUE or
FALSE

page A-154

_EIP_NTPResult

NTP Operation
Information

Use the GetNTPStatus instruction to read
the NTP operation information from the user
program. Direct access is not possible.

_SNTP_
RESULT

page A-154

.ExecTime

NTP Last
Operation Time

Gives the last time that NTP processing
ended normally. The time that was obtained
from the NTP server is stored when the
time is obtained normally. The time is not
stored if it is not obtained from the NTP
server normally.

Note Do not use this variable in the user
program. There may be a delay in
updating it. Use this variable only to
access status through communica-
tions from an external device.

DATE_
AND_
TIME

Depends
on data

type.

page A-154

.ExecNormal

NTP Operation
Result

TRUE: Indicates an NTP normal end.

FALSE: Indicates that NTP operation ended
in an error or has not been executed even
once.

Note Do not use this variable in the user
program. There may be a delay in
updating it. Use this variable only to
access status through communica-
tions from an external device.

BOOL

TRUE or
FALSE

page A-155
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® Functional Classification: EtherNet/IP Communications Switches

Variable name Meaning Function Data type G ] Reference
values
_EIP_TDLinkStartCmd Tag Data Link This is the start switch for data links. BOOL TRUE or page A-155
Communications FALSE
Start Switch
_EIP_TDLinkStopCmd Tag Data Link This is the stop switch for data links. BOOL TRUE or page A-155
Communications FALSE
Stop Switch

A-6-7 Meanings of Error Status Bits

The meanings of the individual bits in the following error status are the same.
e _ErrSta (Controller Error Status)

_PLC_ErrSta (PLC Function Module Error Status)
_CJB_ErrSta (/0O Bus Error Status)

_CJB_MstrErrSta (/0 Bus Master Error Status)
_CJB_UnitErrSta (/0 Bus Unit Error Status)

_MC_ErrSta (Motion Control Function Module Error Status)
_MC_ComErrSta (MC Common Error Status)
_MC_AX_ErrSta (Axis Error Status)

_MC_GRP_ErrSta (Axes Group Error Status)

_EC_ErrSta (Built-in EtherCAT Error)

_EC_PortErr (Communications Port Error)

_EC_MstrErr (Master Error)

_EC_SlavErr (Slave Error)

_EC_SlavErrTbl (Slave Error Table)

_EIP_ErrSta (Built-in EtherNet/IP Error)

_EIP_PortErr (Communications Port Error)

e _EIP_CipErr (CIP Communications Error)

* _EIP_TcpAppErr (TCP Application Communications Error)

[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
sa|qelieA paulep-walsAs 9-v

The meaning of the bits are shown in the following table.

However, do not use the following variables in the user program:_ErrSta (Controller Error Status),
_CJB_ErrSta (/0O Bus Error Status), _CJB_MstrErrSta (1/0 Bus Master Error Status), and
_CJB_UnitErrSta (1/0O Bus Master Unit Status). There may be a delay in updating them and concur-
rency problems in relation to the error status of the function module.

Use these variables only to access status through communications from an external device.

s1g snjels Jog jo sbuluesyy /-9-y

Bit: 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
woro | | [ - (- -J-[-T-[ [ [ | [-J]-]T-]-]

Bit Meaning
15 Master-detected error: This bit indicates whether the master detected a Controller error in the Unit/slave for the

error status of the Controller error.
TRUE: The master detected a Controller error.

FALSE: The master has not detected a Controller error.
(Valid for _CJB_U_ErrStaand _EC_SIVErrTbl.)

14 Collective slave error status: This bit indicates if a Controller error was detected for levels (e.g., a Unit, slave,
axis, or axes group) that are lower than the event source (i.e., for a function module).

TRUE: A Controller error has occurred at a lower level.

FALSE: A Controller error has not occurred at a lower level.
(Valid for _CJB_ErrSta, _MC_ErrSta, and _EC_ErrSta.)

810 13 Not used.
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Bit Meaning

7 This bit indicates whether a major fault level Controller error has occurred.
TRUE: A major fault level Controller error has occurred.
FALSE: A major fault level Controller error has not occurred.

6 This bit indicates whether a partial fault level Controller error has occurred.
TRUE: A partial fault level Controller error has occurred.
FALSE: A partial fault level Controller error has not occurred.

5 This bit indicates whether a minor fault level Controller error has occurred.
TRUE: A minor fault level Controller error has occurred.
FALSE: A minor fault level Controller error has not occurred.

4 This bit indicates whether an observation level Controller error has occurred.
TRUE: An observation level Controller error has occurred.

FALSE: An observation level Controller error has not occurred.

Oto3 Not used.
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A-7 Specifications for Individual System-
defined Variables

The specifications for each system-defined variable are given as described below.

Variable name This is the system-defined variable name. The prefix Members The member names are given for
gives the category name. structure variables.
Meaning This is the meaning of the variable. Global/local Global: Global variable, Local: Local
variable
Function The function of the variable is described.
Data type The data type of the variable is given. Range of values | The range of values that the vari-
able can take is given.
R/W access R: Read only, Retained The Retain Network Publish | The Network Publish attribute of the
RW: Read/write attribute of the variable is given.

variable is given.

Usage in user program

Whether you Related instruc- | The instructions that are related to the variable are given.
can use the vari- | tions
able directly in
the user pro-
gram is speci-
fied.

If you cannot use the variable directly in the user program, the instructions
that access the variable are given.

A-7-1 System-defined Variables for the Overall NJ-series Controller
(No Category)

® Functional Classification: Clock

Variable name

_CurrentTime

Meaning System Time Global/local Global
Function This variable contains the CPU Unit’s internal clock data.
Data type DATE_AND_TIME Range of values | DT#1970-01-01-00:00:00 to
DT#2106-02-06-23:59:59
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Clock instructions
tions

® Functional Classification: Tasks

Variable name

_TaskName_Active

Meaning Task Active Flag Global/local Global
Function TRUE during task execution.

FALSE when task execution is not in progress.

Note You cannot use this system-defined variable in the user program. It is used only to access task status for

data tracing from the Sysmac Studio.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | ActEventTask
tions

You can access this variable from the user program only with the following
instruction.

¢ Task_lsActive
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Variable name

_TaskName_lLastExecTime

Meaning Last Task Execution Time Global/local Global
Function Contains the task execution time the last time the task was executed (unit: 0.1 us).
Note You cannot use this system-defined variable in the user program. It is used only to access task status for
data tracing from the Sysmac Studio.
Data type TIME Range of values | Depends on data type.
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following

instruction.
* GetMyTaskStatus

tions

Variable name

_TaskName_MaxExecTime

Meaning Maximum Task Execution Time Global/local Global
Function Contains the maximum value of the task execution time (unit: 0.1 us).

Note You cannot use this system-defined variable in the user program. It is used only to access task status for

data tracing from the Sysmac Studio.
Data type TIME Range of values | Depends on data type.
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Not supported. Related instruc- | You can access this variable from the user program only with the following
tions instruction.
* GetMyTaskStatus

Variable name

_TaskName_MinExecTime

Meaning Minimum Task Execution Time Global/local Global
Function Contains the minimum value of the task execution time (unit: 0.1 ps).

Note You cannot use this system-defined variable in the user program. It is used only to access task status for

data tracing from the Sysmac Studio.
Data type TIME Range of values | Depends on data type.
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following
tions instruction.
¢ GetMyTaskStatus

Variable name

_TaskName_ExecCount

Meaning Task Execution Count Global/local Global
Function Contains the number of executions of the task.

If 4294967295 is exceeded, the value returns to 0 and counting is continued.

Note You cannot use these system-defined variables in the user program. It is used only to access task status for

data tracing from the Sysmac Studio.
Data type UDINT Range of values | Depends on data type.
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following
tions instruction.
* GetMyTaskStatus
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Variable name

_TaskName_Exceeded

Meaning Task Exceeded Flag Global/local Global
Function TRUE if the task period was exceeded.
FALSE if task execution was completed within the task period.
Note You cannot use this system-defined variable in the user program. It is used only to access task status for
data tracing from the Sysmac Studio.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following

instruction.
* GetMyTaskStatus

tions

Variable name

_TaskName_ExceedCount

Meaning Task Period Exceeded Count Global/local Global
Function Contains the number of times that the period was exceeded.
If the present value exceeds the maximum value of the data type, the present value returns to 0 and the count is
continued.
If 4294967295 is exceeded, the value returns to 0 and counting is continued.
Note You cannot use this system-defined variable in the user program. It is used only to access task status for
data tracing from the Sysmac Studio.
Data type UDINT Range of values | Depends on data type.
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following

instruction.
* GetMyTaskStatus

tions

® Functional Classification: Errors

Variable name _ErrSta
Meaning Controller Error Status Global/local Global
Function TRUE if there is a Controller error.

FALSE if there is no Controller error.

Note Do not use this variable in the user program. There may be a delay in updating it and concurrency prob-
lems in relation to the status of the function module. Use this variable only to access status through com-
munications from an external device. Refer to A-6-7 Meanings of Error Status Bits for the meanings of the
error status bits.

Data type WORD Range of values | 16#0000 to 16#COFO
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Not possible. Related instruc- | « ResetPLCError

tions * ResetCJBError

¢ ResetECError

* ResetMCError

* MC_Reset

* MC_GroupReset

You can access this variable from the user program only with the following
instructions.

* GetPLCError
* GetCJBError
* GetECError
* GetMCError
* GetEIPError
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Variable name _AlarmFlag
Meaning User-defined Error Status Global/local Global
Function The bit corresponding to the event level is TRUE while there is a user-defined error.
Bits 00 to 07 correspond to user fault levels 1 to 8.
This variable contains 0000 hex when there is no user-defined error.
Data type WORD Range of values | 16#0000 to 16#00FF
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | » SetAlarm
tions * ResetAlarm
e GetAlarm
® Functional Classification: SD Memory Card
Variable name _Card1Ready
Meaning SD Memory Card Ready Flag ‘ Global/local Global
Function TRUE when the SD Memory Card is recognized.
FALSE when an SD Memory Card is not recognized.
TRUE: The Card can be used.
FALSE: The Card cannot be used.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _Card1Protect
Meaning SD Memory Card Write Protected Flag Global/local Global
Function TRUE when the SD Memory Card is write-protected with the LOCK switch.
TRUE: Write protected.
FALSE: Not write protected.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _Card1Err
Meaning SD Memory Card Error Flag Global/local Global
Function TRUE when an unusable SD Memory Card is inserted or a format error occurs.
TRUE: There is an error
FALSE: There is no error
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
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Variable name _Card1Access
Meaning SD Memory Card Access Flag Global/local Global
Function TRUE during SD Memory Card access.
TRUE: Card is being accessed.
FALSE: Card is not being accessed.
The system updates the flag every 100 ms. Because of this, access to the SD Memory Card is shown by this flag
with a delay of up to 100 ms. We therefore do not recommend the use of this variable in the user program.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _Card1Deteriorated
Meaning SD Memory Card Life Warning Flag Global/local Gilobal
Function TRUE when the life of the SD Memory Card is exceeded.
If this variable changed to TRUE, replace the SD Memory Card.
Read/write operation may fail if the SD Memory Card is not replaced.
TRUE: The life of the Card has been exceeded.
FALSE: The Card can still be used.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _Card1PowerFail
Meaning SD Memory Card Power Interruption Flag Global/local Gilobal
Function TRUE when the power supply to the CPU Unit was interrupted during access to the SD Memory Card.
TRUE: Power was interrupted during SD Memory Card access.
FALSE: Normal.
Data type BOOL Range of values | TRUE or FALSE
R/W access RW Retained Retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
® Functional Classification: Power Supply
Variable name _PowerOnHour
Meaning Total Power ON Time | Global/local Global
Function Contains the total time that the power has been ON.
Contains the total time that the CPU Unit has been ON in 1-hour increments.
To reset this value, overwrite the current value with 0.
The value is not updated after it reaches 4294967295.
This variable is not initialized at startup.
Data type UDINT Range of values | 0 to 4294967295
R/W access RW Retained Retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
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Variable name _PowerOnCount
Meaning Power Interruption Count Global/local Global
Function Contains the number of times that the power supply has been interrupted.

The value is incremented by 1 each time the power supply is interrupted after the first time that the power was

turned ON.

To reset this value, overwrite the current value with 0.

The value is not updated after it reaches 4294967295.

This variable is not initialized at startup.
Data type UDINT Range of values | 0 to 4294967295
R/W access R/W Retained Retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---

tions

Variable name _RetainFail
Meaning Retention Failure Flag Global/local Global
Function TRUE at the following times (failure of retention during power interruptions).

* When an error is detected in the battery-backup memory check at startup.

FALSE at the following times (no failure of retention during power interruptions).

* When no error is detected in the battery-backup memory check at startup.

* When the user program is downloaded.

* When the Clear All Memory operation is performed.

Note When the encoder home offset data is not retained, the status is given in the error status of the axis vari-

able, and not in this flag.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | ---
tions

® Functional Classification: Programming

Variable name P_On
Meaning Always TRUE Flag ‘ Global/local Global
Function This flag is always TRUE.
Data type BOOL Range of values | TRUE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | ---

tions
Variable name p_Off
Meaning Always FALSE Flag Global/local Global
Function This flag is always FALSE.
Data type BOOL Range of values | FALSE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | ---

tions
Variable name P_CY
Meaning Carry Flag Global/local Local
Function This flag is updated by some instructions.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | ---

tions
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Variable name

P_First_RunMode

Meaning First RUN Period Flag Global/local Local
Function TRUE for one task period when PROGRAM mode changes to RUN mode.
Use this flag to perform initial processing when the CPU Unit begins operation.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name P_PRGER
Meaning Instruction Error Flag Global/local Local
Function This flag changes to and remains TRUE when an instruction error occurs.
It remains TRUE until changed to FALSE from the user program.
Data type BOOL Range of values | TRUE or FALSE
R/W access RW Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | ---
tions

® Functional Classification: Communications

Variable name

_Port_numUsingPort

Meaning Number of Used Ports ‘ Global/local Global
Function Gives the number of internal logical ports that are currently used.
You can use this variable when you debug the user program.
Data type USINT Range of values | 0 to 32
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | Communications instructions (ExecPMCR, SerialSend, SerialRcv, Send,
tions Rcv, and SendCmd)

Variable name

_Port_isAvailable

Meaning Network Communications Instruction Enabled Flag Global/local Global
Function Indicates whether there is an available internal logical port.
TRUE when an internal logical port is available. Otherwise FALSE.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | Communications instructions (ExecPMCR, SerialSend, SerialRcv, Send,
tions Rcv, and SendCmd)

Variable name

_FINSTCPConnSta

Meaning FINS/TCP Connection Status ‘ Global/local Global
Function Gives the FINS/TCP connection status.
Data type WORD Range of values | 16#0000 to 16#FFFF
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | ---

tions
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A-7-2

® Functional Classification: Debugging

PLC Function Module, Category Name: _PLC

Variable name _PLC_TraceSta[0..3] Members IsStart
Meaning Trace Busy Flag Global/local Global
Function TRUE when a trace starts.
Note You cannot use these system-defined variables in the user program. It is used only to monitor the status of
data tracing from the Sysmac Studio.
Data type Structure: _sTRACE_STA, Members: BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | * TraceTrig

tions

¢ TraceSamp

You can access this variable from the user program only with the following
instruction.

¢ GetTraceStatus

Variable name _PLC_TraceSta[0..3] Members .IsComplete
Meaning Trace Completed Flag Global/local Global
Function TRUE when a trace is completed.
Note You cannot use this system-defined variable in the user program. It is used only to monitor the status of
data tracing from the Sysmac Studio.
Data type Structure: _sTRACE_STA, Members: BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | * TraceTrig

tions

¢ TraceSamp

You can access this variable from the user program only with the following
instruction.

¢ GetTraceStatus

Variable name

_PLC_TraceSta[0..3] Members IsTrigger
Meaning Trace Trigger Monitor Flag Global/local Global
Function TRUE when the trigger condition is met.
FALSE when the next trace starts.
Note You cannot use these system-defined variables in the user program. It is used only to monitor the status of
data tracing from the Sysmac Studio.
Data type Structure: _sTRACE_STA, Members: BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | * TraceTrig

tions

¢ TraceSamp

You can access this variable from the user program only with the following
instruction.

¢ GetTraceStatus
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Variable name _PLC_TraceSta[0..3] Members .ParamErr
Meaning Trace Parameter Error Flag Global/local Global
Function TRUE when a trace starts, but there is an error in the trace settings.
FALSE when the settings are normal.
Note You cannot use these system-defined variables in the user program. It is used only to monitor the status of
data tracing from the Sysmac Studio.
Data type Structure: _sTRACE_STA, Members: BOOL Range of values | TRUE or FALSE
R/W access R Retained Retained. Network Publish | Not published.
Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following

tions

instruction.

¢ GetTraceStatus

® Functional Classification: Errors

Variable name _PLC_ErrSta
Meaning PLC Function Module Error Status Global/local Global
Function TRUE when there is a Controller error that involves the PLC Function Module.
FALSE when there is no Controller error that involves the PLC Function Module.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | « GetPLCError

tions You can use the following instruction to clear this variable.
* ResetPLCError

A-7-3

PLC Function Module, Category Name: _CJB

® Functional Classification: I/O Bus Status

Variable name

_CJB_MaxRackNo

Meaning Largest Rack Number | Global/local Gilobal
Function Contains the largest rack number of the Expansion Racks that are detected by the Controller.
Data type UINT Range of values | 0to 3
0: Only CPU Rack.
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _CJB_MaxSlotNo
Meaning Largest Slot Number Global/local Global
Function Contains one higher than the largest slot number with a CJ-series Unit on each of the Racks that are detected by
the Controller.
Data type ARRAY [0..3] OF UINT Range of values | 0to 10
0: No CJ-series Unit mounted.
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---

tions
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® Functional Classification: I/0O Bus Errors

Variable name _CJB_ErrSta

Meaning 1/0O Bus Error Status | Global/local Global

Function Gives the /0 bus error status.

Note Do not use this variable in the user program. There may be a delay in updating it and concurrency prob-

lems may occur. Use this variable only to access status through communications from an external device.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.

Data type WORD Range of values | 16#0000 to 16#00F0

R/W access R Retained Not retained. Network Publish | Published.

Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following

instruction.

* GetCJBError

You can use the following instruction to clear this variable.
* ResetCJBError

tions

Variable name

_CJB_MstrErrSta

Meaning I/O Bus Master Error Status Global/local Global
Function Gives the 1/O bus master error status.

Note Do not use this variable in the user program. There may be a delay in updating it and concurrency prob-
lems may occur. Use these variables only to access status through communications from an external
device. Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.

Data type WORD Range of values | 16#0000 to 16#00FO0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following

instruction.

* GetCJBError

You can use the following instruction to clear this variable.
* ResetCJBError

tions

Variable name

_CJB_UnitErrSta

Meaning I/O Bus Unit Error Status Global/local Global
Function Gives the error status of the 1/0 Bus Unit.
Note Do not use this variable in the user program. There may be a delay in updating it and concurrency prob-

lems may occur. Use this variable only to access status through communications from an external device.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.

Data type ARRAY [0..3, 0..9] OF WORD Range of values | 16#0000 to 16#80F0

R/W access R Retained Not retained. Network Publish | Published.

Usage in user program | Not possible. Related instruc- | You can access this variable from the user program only with the following

tions instruction.

* GetCJBError
You can clear this variable with the following instruction.
* ResetCJBError

Variable name

_CJB_InRespTm

Meaning Basic Input Unit Input Response Times Global/local Global
Function Contains the response times of the Basic I/0 Units.
Data type ARRAY [0..3, 0..9] OF UINT Range of values | 0 to 320
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---

tions
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Variable name

_CJB_IOUnitInfo

Meaning Basic 1/0 Unit Information | Global/local | Global
Function Shows the status of the Basic I/0 Unit alarm output (load short-circuit protection).

TRUE: Load short-circuit

FALSE: No load short-circuit
Data type ARRAY [0..3, 0..9, 0..7] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Not published.
Usage in user program | Possible. Related instruc- | ---

tions

Auxiliary | Words A50 to A69
:;Z‘:esses Bits A50.00 to A9.15

Variable name

_CJB_CBUO0OInitSta
to
_CJB_CBU15InitSta

Meaning CPU Bus Unit Initializing Flags Global/local Global
Function The corresponding variable is TRUE during initialization of the CPU Bus Unit.

The corresponding variable changes to FALSE when the initialization is completed.

The numbers in the variables indicate the unit numbers of the applicable Units.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | * ResetUnit

tions

Auxiliary | Words A302
AR Bits A302.00 to A302.15
addresses
Variable name _CJB_SIO00InitSta

to

_CJB_SI095InitSta
Meaning Special I/0 Unit Initializing Flags Global/local Global
Function The corresponding variable is TRUE during initialization of the Special I/O Unit.

The corresponding variable changes to FALSE when the initialization is completed.

The numbers in the variables indicate the unit numbers of the applicable Units.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | * ResetUnit

tions

Auxiliary | Words A330 to A335
QQZ?GSSGS Bits A330.00 to A335.15
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Variable name

_CJB_CBUOORestart
to
_CJB_CBU15Restart

Meaning CPU Bus Unit Restart Bits Global/local | Global
Function The CPU Bus Unit is restarted when the corresponding variable changes to TRUE. (It is changed to FALSE by the
system after the CPU Bus Unit is restarted.)
The numbers in the variables indicate the unit numbers of the applicable Units.
If you change the Restart Flag to TRUE with an instruction, the restart process begins from refresh processing in
the next task period.
Data type BOOL Range of values | TRUE or FALSE
R/W access RwW Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | * ResetUnit
tions
Auxiliary | Words A501
I Bits A501.00 to A501.15
addresses
Variable name _CJB_SIO00Restart
to
_CJB_SIO95Restart
Meaning Special I/0O Unit Restart Bits Global/local | Global
Function The Special I/O Unit is restarted when the corresponding variable changes to TRUE. (It is changed to FALSE by
the system after the CPU Bus Unit is restarted.)
The numbers in the variables indicate the unit numbers of the applicable Units.
If you change the Restart Flag to TRUE with an instruction, the restart process begins from refresh processing in
the next task period.
Data type BOOL Range of values | TRUE or FALSE
R/W access RwW Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | * ResetUnit
tions
Auxiliary | Words A502 to A507
AR Bits A502.00 to A507.15
addresses

A-138

NJ-series CPU Unit Hardware User’s Manual (W500)



Appendices

Variable name

_CJB_SCUO00P1ChgSta
_CJB_SCUO00P2ChgSta
to

_CJB_SCU15P1ChgSta
_CJB_SCU15P2ChgSta

Meaning Serial Communications Unit 0, Port 1/2 Settings Global/local Global
Changing Flags
Serial Communications Units 1 to 15, Port 1/2 Settings
Changing Flags
Function TRUE when the parameters of the specified port are being changed. TRUE when the Change Serial Communica-
tions Parameter (SerialSetup) instruction is being executed.
FALSE after the parameters are changed.
It is also possible for the user to indicate a change in serial port settings by turning ON the corresponding flag
through the execution of an instruction or a user operation.
Data type BOOL Range of values | TRUE or FALSE
R/W access RW Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | » SerialSetUp
tions
Auxiliary | Words Port on Serial Communications Unit with unit number 0: A620
Acri?ja Ports on Serial Communications Unit with unit numbers 1 to 15: A621 to A635
addresses
Bits Port on Serial Communications Unit with unit number 0: A620.01 to A620.02
Ports on Serial Communications Unit with unit numbers 1 to 15: A621.01 to A635.02

A-7-4

Motion Control Function Module, Category Name: _MC

® Functional Classification: Motion Control Functions

Variable name _MC_ErrSta
Meaning Motion Control Function Module Error Status | Global/local | Gilobal
Function Shows the status of errors that are detected in the Motion Control Function Module.
You can use this variable directly in the user program.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#40F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | « GetMCError
tions * ResetMCError
* MC_Reset
* MC_GroupReset
Variable name _MC_ComErrSta
Meaning Common Error Status Global/local Global
Function Shows the status of errors that are detected in common processing for motion control.
You can use this variable directly in the user program.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | « GetMCError

tions ¢ ResetMCError
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Variable name

_MC_AX_ErrSta

Meaning Axis Error Status Global/local Global
Function Shows the error status for each axis.
The status of up to 64 axes is given.
You can use this variable directly in the user program.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type ARRAY [0..63] OF WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | » GetMCError
tions * ResetMCError
* MC_Reset
Variable name _MC_GRP_ErrSta
Meaning Axes Group Error Status Global/local Global
Function Shows the error status for each axes group.
The error status for up to 32 axes groups is shown.
You can use this variable directly in the user program.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type ARRAY [0..31] OF WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | » GetMCError
tions * ResetMCError
¢ MC_GroupReset
Variable name _MC_cOM
Meaning Common Variable Global/local Global
Function Shows the status that is common to the Motion Control Function Module.
Refer to the NJ-series Motion Control Instructions Reference Manual (Cat. No. W508) for details on structure
members.
Data type _sCOMMON_REF Range of values | ---
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _MC_GRPI[32]
Meaning Axes Group Variables Global/local Global
Function Used to specify axes groups and shows multi-axes coordinated control status, and multi-axes coordinated control
settings for motion control instructions.
When you create an axes group on the System Studio, a user-defined axes group variable with a different name is
created.
Normally, you use an Axes Group Variable with a different name.
Refer to the NJ-series Motion Control Instructions Reference Manual (Cat. No. W508) for details on structure
members.
Data type _sGROUP_REF Range of values | ---
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
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Variable name _MC_AX[64]

Meaning Axis Variables Global/local Global

Function Used to specify axes and shows single-axis control status, and single-axis control settings for motion control
instructions.
When you create an axis on the System Studio, a user-defined axis variable with a different name is created.
Normally, you use an Axis Variable with a different name.
Refer to the NJ-series Motion Control Instructions Reference Manual (Cat. No. W508) for details on structure
members.

Data type _sAXIS_REF Range of values | ---

R/W access R Retained Not retained. Network Publish | Published.

Usage in user program | Possible. Related instruc- | ---

tions

A-7-5

EtherCAT Master Function Module, Category Name: _EC

® Functional Classification: EtherCAT Communications Errors

Variable name _EC_ErrSta
Meaning Built-in EtherCAT Error | Global/local | Global
Function This system-defined variable provides the collective status of errors in the EtherCAT Master Function Module.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Get EtherCAT Error Status
tions + GetECError
Reset EtherCAT Controller Error
* ResetECError
Variable name _EC_PortErr
Meaning Communications Port Error Global/local Gilobal
Function This system-defined variable provides the collective status of errors in the communications ports for the EtherCAT
master.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Get EtherCAT Error Status
tions + GetECError
Reset EtherCAT Controller Error
* ResetECError
Variable name _EC_MstrErr
Meaning Master Error Global/local Global
Function This system-defined variable provides the collective status of EtherCAT master errors and slave errors detected
by the EtherCAT master.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Get EtherCAT Error Status

tions  GetECError

Reset EtherCAT Controller Error
* ResetECError
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Variable name _EC_SlavErr
Meaning Slave Error Global/local Global
Function This system-defined variable provides the collective status of all the error status for EtherCAT slaves.
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#00FO0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Get EtherCAT Error Status
tions » GetECError
Reset EtherCAT Controller Error
* ResetECError
Variable name _EC_SlavErrTbl
Meaning Slave Error Table Global/local Global
Function This system-defined variable gives the error status for each EtherCAT slave.
The error status is given for each slave in the actual system configuration.
This variable array indicates slaves in which there are errors. Status is provided for each EtherCAT slave node
address (1 to 192).
Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type Array [1..192] OF WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Get EtherCAT Error Status
tions * GetECError
Reset EtherCAT Controller Error
* ResetECError
Variable name _EC_MacAdrErr
Meaning MAC Address Error Global/local Global
Function TRUE if there is an illegal MAC address.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error
tions * ResetECError
Variable name _EC_LanHwErr
Meaning Communications Controller Error Global/local Global
Function TRUE if there is a communications controller hardware error.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error
tions * ResetECError
Variable name _EC_LinkOffErr
Meaning Link OFF Error Global/local Global
Function TRUE if the communications controller link is not established.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions » ResetECError
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Variable name

_EC_NetCfgErr

Meaning Network Configuration Information Error Global/local Global
Function TRUE if there is illegal network configuration information.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
Variable name _EC_NetCfgCmpErr
Meaning Network Configuration Verification Error Global/local Global
Function TRUE if the network configuration information does not match the actual network configuration.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
Variable name _EC_NetTopologyErr
Meaning Network Configuration Error Global/local Global
Function TRUE if there is a network configuration error (too many devices connected or ring connection).
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
Variable name _EC_PDCommerr
Meaning Process Data Communications Error Global/local Gilobal
Function TRUE if there is an unexpected slave disconnection or connection or if a slave WDT error is detected during pro-

cess data communications.

Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
Variable name _EC_PDTimeoutErr
Meaning Process Data Reception Timeout Error Global/local Gilobal
Function TRUE if a timeout occurs while receiving process data.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
Variable name _EC_PDSendErr
Meaning Process Data Transmission Error Global/local Global
Function TRUE if there is a process data transmission error (cannot send within the process data communications period

or transmission jitter is over the limit).

Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
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Variable name

_EC_SlavAdrDupErr

Meaning Slave Node Address Duplicated Error Global/local Global
Function TRUE if the same node address is set for more than one slave.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
Variable name _EC_SlavinitErr
Meaning Slave Initialization Error Global/local Global
Function TRUE if there is an error in an initialization command addressed to a slave.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
Variable name _EC_SlavAppErr
Meaning Slave Application Error Global/local Global
Function TRUE if there is an error in the slave’s application status register.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions * ResetECError
Variable name _EC_MsgErr
Meaning EtherCAT Message Error Global/local Global
Function TRUE when a message is sent to a slave that does not support messages or when there is an error in the format

of the response to a message that was sent to a slave.

Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | CoE messages (Read CoE SDO)

tions « EC_CoESDORead

CoE messages (Write CoE SDO)
* EC_CoESDOWrite

Variable name _EC_SlavEmergErr
Meaning Emergency Message Detected Global/local Global
Function TRUE if the master detects an emergency message that was sent by a slave.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions » ResetECError
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Variable name

_EC_CommErrThl

Meaning Communications Error Slave Table Global/local Global
Function Slaves are given in the table in the order of slave node addresses.

The corresponding slave element is TRUE if the master detected an error for the slave.
Data type Array [1..192] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Reset EtherCAT Controller Error

tions » ResetECError

Note The values of all system-defined variables that are related to errors in EtherCAT communications do not change until the
cause of the error is removed and then the error in the Controller is reset with the troubleshooting functions of the Sys-
mac Studio or the ResetECError instruction.

® Functional Classification: EtherCAT Communications Status

Variable name

_EC_RegSlavThbl

Meaning Registered Slave Table ‘ Global/local ‘ Global
Function This table indicates the slaves that are registered in the network configuration information.
Slaves are given in the table in the order of slave node addresses.
The element for a slave is TRUE if the corresponding slave is registered.
Data type Array [1..192] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EC_EntrySlavTbl
Meaning Network Connected Slave Table Global/local Gilobal
Function This table indicates which slaves are connected to the network.
Slaves are given in the table in the order of slave node addresses.
The element for a slave is TRUE if the corresponding slave has entered the network.
Data type Array [1..192] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EC_MBXSlavTbl
Meaning Message Communications Enabled Slave Table Global/local Gilobal
Function This table indicates the slaves that can perform message communications.
Slaves are given in the table in the order of slave node addresses.
The element for a slave is TRUE if message communications are enabled for it (pre-operational, safe-operation,
or operational state).
Note Use this variable to confirm that message communications are possible for the relevant slave before you
execute message communications with an EtherCAT slave.
Data type Array [1..192] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Disconnect EtherCAT Slave
tions

e EC_DisconnectSlave
Connect EtherCAT Slave
e EC_ConnectSlave
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Variable name _EC_PDSlavThl
Meaning Process Data Communicating Slave Table Global/local | Global
Function This is a table that indicates the slaves that are performing process data communications.
Slaves are given in the table in the order of slave node addresses.
The element for a slave is TRUE if process data of the corresponding slave is enabled (operational) for both slave
inputs and outputs.
Note Use this variable to confirm that the data for the relevant slave is valid before controlling an EtherCAT slave.
Data type Array [1..192] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Disconnect EtherCAT Slave
tions » EC_DisconnectSlave
Connect EtherCAT Slave
* EC_ConnectSlave
Variable name _EC_DisconnSlavTbl
Meaning Disconnected Slave Table Global/local Global
Function Slaves are given in the table in the order of slave node addresses.
The element for a slave is TRUE if the corresponding slave was disconnected.
Data type Array [1..192] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Disconnect EtherCAT Slave
tions » EC_DisconnectSlave
Connect EtherCAT Slave
* EC_ConnectSlave
Variable name _EC_DisableSlavTbl
Meaning Disabled Slave Table Global/local Global
Function Slaves are given in the table in the order of slave node addresses.
The element for a slave is TRUE if the corresponding slave is disabled.
Data type Array [1..192] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EC_PDActive
Meaning Process Data Communications Status Global/local Global
Function TRUE when process data communications are performed with all slaves.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Disconnect EtherCAT Slave

tions

¢ EC_DisconnectSlave
Connect EtherCAT Slave
¢ EC_ConnectSlave
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Variable name

_EC_PktMonStop

Meaning Packet Monitoring Stopped Global/local Global
Function TRUE when packet monitoring is stopped.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Stop Packet Monitor
tions « EC_StopMon
Start Packet Monitor
* EC_StartMon
Variable name _EC_LinkStatus
Meaning Link Status Global/local Global
Function TRUE if the communications controller link status is Link ON.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EC_PkiSaving
Meaning Saving Packet Data File Global/local Gilobal
Function Shows whether a packet data file is being saved.
TRUE: Packet data file being saved.
FALSE: Packet data file not being saved.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | Saving Packet Data File
tions + EC_SaveMon
Variable name _EC_InDatalnvalid
Meaning Input Data Invalid Global/local Global
Function TRUE when process data communications are not normal and the input data is not valid.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions

Note All system-defined variables that are related to the status of EtherCAT communications give the current status.
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A-7-6  EtherNet/IP Function Module, Category Name: _EIP

® Functional Classification: EtherNet/IP Communications Errors

Variable name _EIP_ErrSta
Meaning Built-in EtherNet/IP Error ‘ Global/local | Global
Function This is the error status variable for the built-in EtherNet/IP port.

It represents the following error flags.

e _EIP_PortErr (Communications Port Error)

e _EIP_CipErr (CIP Communications Error)

e _EIP_TcpAppErr (TCP Application Communications Error)

Note Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | You can access this variable from the user program with the following

tions instruction.
* GetEIPError

Variable name _EIP_PortErr
Meaning Communications Port Error Global/local Global
Function This is the error status variable for the communications port.

It represents the following error flags.

e _EIP_MacAdrErr (MAC Address Error)

e _EIP_LanHwErr (Communications Controller Error)

* _EIP_EtnCfgErr (Basic Ethernet Setting Error)

* _EIP_IPAdrCfgErr (TCP/IP Basic Setting Error)

e _EIP_IPAdrDupErr (IP Address Duplication Error)

e _EIP_BootpErr (BOOTP Server Error)

e _EIP_IPRTbIErr (TCP/IP Advanced Setting Error)

Note If a link OFF or Built-in EtherNet/IP Processing Error occurs, it is recorded in the event log and then corre-
sponding bit turns ON. Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status
bits.

Data type WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | You can access this variable from the user program with the following

tions instruction.
¢ GetEIPError
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Variable name

_EIP_CipErr

Meaning

CIP Communications Error Global/local Global

Function

This is the error status variable for CIP communications.
It represents the following error flags.

e _EIP_IdentityErr (Identity Error)

e _EIP_TDLinkCfgErr (Tag Data Link Setting Error)

e _EIP_TDLinkOpnErr (Tag Data Link Connection Failed)
e _EIP_TDLinkErr (Tag Data Link Communications Error)
e _EIP_TagAdrErr (Tag Name Resolution Error)

e _EIP_MultiSwOnErr (Multiple Switches ON Error)

Note If a Tag Resolution Error occurs, it is recorded in the event log and this variable changes to TRUE. Refer to
A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.

Data type

WORD Range of values | 16#0000 to 16#00F0

R/W access

R Retained Not retained. Network Publish | Published.

Usage in user program

Related instruc- | You can access this variable from the user program with the following
tions instruction.

e GetEIPError

Possible.

Variable name

EIP_TcpAppErr

Meaning TCP Application Communications Error Global/local Global
Function This is the error status variable for TCP application communications.
It represents the following error flags.
e _EIP_TcpAppCfgErr (TCP/IP Setting Error)
e _EIP_NTPSrvErr (NTP Server Connection Error)
e _EIP_DNSSrvErr (DNS Server Connection Error)
Note Refer to A-6-7 Meanings of Error Status Bits for the meanings of the error status bits.
Data type WORD Range of values | 16#0000 to 16#00F0
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | You can access this variable from the user program with the following

instruction.
¢ GetEIPError

tions

Variable name

_EIP_MacAdrErr

Meaning MAC Address Error Global/local Global
Function Indicates that an error occurred when the MAC address was read at startup.
TRUE: Error
FALSE: Normal
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_LanHwErr
Meaning Communications Controller Error Global/local Global
Function TRUE: The communications controller failed.
FALSE: Normal
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
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Variable name

_EIP_EtnCfgErr

Meaning Basic Ethernet Setting Error Global/local Global
Function TRUE: The Ethernet communications speed setting (Speed/Duplex) is incorrect. Or, a read operation failed.
FALSE: Normal
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_IPAdrCfgErr
Meaning TCP/IP Basic Setting Error Global/local Global
Function TRUE:
* There is an illegal IP address setting.
* A read operation failed.
* The IP address obtained from the BOOTP server is inconsistent.
* The DNS settings are not correct.
FALSE: Normal
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_IPAdrDupErr
Meaning IP Address Duplication Error Global/local Global
Function TRUE: The same IP address is assigned to more than one node.
FALSE: Other than the above.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_BootpErr
Meaning BOOTP Server Error Global/local Global
Function TRUE: There was a failure to connect to the BOOTP server (timeout).
FALSE: The BOOTP is not enabled, or BOOTP is enabled and an IP address was normally obtained from the
BOOTP server.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_IPRTDbIErr
Meaning TCP/IP Advanced Setting Error Global/local Global
Function TRUE: There is an error in one of the following settings. Or, a read operation failed.
¢ [P router table settings
* Hosts settings
FALSE: Normal.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
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Variable name

_EIP_IdentityErr

Meaning Identity Error Global/local Global
Function TRUE: The identity information (which you cannot overwrite) is not correct. Or, a read operation failed.
FALSE: Normal.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_TDLinkCfgErr
Meaning Tag Data Link Setting Error Global/local Global
Function TRUE: The tag data link settings are incorrect. Or, a read operation failed.
FALSE: Normal.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_TDLinkOpnErr
Meaning Tag Data Link Connection Failed Global/local Global
Function TRUE: The connection was not established because the remote node information in the tag data link parameters
was different from the actual node information.
Note This variable does not change to TRUE if there is no remote node when the power is turned ON.
FALSE: Other than the above.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_TDLinkErr
Meaning Tag Data Link Communications Error Global/local Global
Function TRUE: A timeout occurred in a tag data link connection.
FALSE: Other than the above.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_TagAdrErr
Meaning Tag Name Resolution Error Global/local | Gilobal
Function TRUE: Tag resolution failed (i.e., the address could not be identified from the tag name). The following causes are
possible.
* The size of the network-published variable does not agree with the tag setting.
* The I/O direction that is set in the tag data link settings does not agree with the 1/O direction of the vari-
able in the CPU Unit.
» There is no network-published variable in the CPU Unit that corresponds to the tag setting.
FALSE: Other than the above.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
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Variable name _EIP_MultiSWONETrr
Meaning Multiple Switches ON Error Global/local Global
Function TRUE: More than one data link start/stop switch changed to TRUE at the same time.
FALSE: Other than the above.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_TcpAppCfgErr
Meaning TCP/IP Setting Error Global/local Global
Function TRUE: At least one of the set values for a TCP/IP application (FTP, NTP, SNMP) is incorrect. Or, a read operation
failed.
FALSE: Normal.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_NTPSrvErr
Meaning NTP Server Connection Error Global/local Global
Function TRUE: The NTP client failed to connect to the server (timeout).
FALSE: NTP is not set or the connection was successful.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_DNSSrvErr
Meaning DNS Server Connection Error | Global/local Global
Function TRUE: The DNS client failed to connect to the server (timeout).
FALSE: DNS is not enabled. Or, DNS is enabled and the connection was successful.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions

® Functional Classification: EtherNet/IP Communications Status

Variable name _EIP_EtnOnlineSta

Meaning Online ‘ Global/local ‘ Global

Function TRUE: The built-in EtherNet/IP port's communications can be used. (The link is ON and IP address is defined.
Also, there are no errors).
FALSE: The built-in EtherNet/IP port’'s communications is disabled due to an error in initial processing or restart
processing.

Data type BOOL Range of values | TRUE or FALSE

R/W access R Retained Not retained. Network Publish | Published.

Usage in user program | Possible. Related instruc- | ---

tions
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Variable name

_EIP_TDLinkRunSta

Meaning Tag Data Link Communications Status Global/local Global
Function TRUE: At least one connection is in normal operation.
FALSE: Other than the above.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_TDLinkAllRunSta
Meaning All Tag Data Link Communications Status Global/local Gilobal
Function TRUE: Tag data links are communicating in all connections as the originator.
FALSE: An error occurred in at least one connection.
Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_RegTargetSta [255]
Meaning Registered Target Node Information Global/local Global
Function This variable gives a list of nodes for which built-in EtherNet/IP connections are registered.
This variable is valid only when the built-in EtherNet/IP port is the originator.
Array[x]is TRUE: The connection to the node with a target node ID of x is registered.
Array[x]is FALSE: The connection to the node with a target node ID of x is not registered.
Data type ARRAY [0..255] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_EstbTargetSta [255]
Meaning Normal Target Node Information Global/local Global
Function This variable gives a list of nodes that have normally established EtherNet/IP connections.
Array[x]is TRUE: The connection to the node with a target node ID of x was established normally.
Array[x]is FALSE: The connection to the node with a target node ID of x was not established, or an error
occurred.
Data type ARRAY [0..255] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_TargetPLCModeSta [255]
Meaning Target PLC Operating Mode Global/local Global
Function This variable shows the operating status of the target node Controllers that are connected with the built-in Ether-
Net/IP port as the originator.
The array elements are valid only when the corresponding Normal Target Node Information is TRUE.
If the corresponding Normal Target Node Information is FALSE, the Target Node Controller Operating Information
indicates the previous operating status.
Array[x]is TRUE: This is the operating state of the target Controller with a node address of x.
Array[x]is FALSE: Other than the above.
Data type ARRAY [0..255] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
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Variable name

_EIP_TargetPLCErr [255]

Meaning Target PLC Error Information Global/local Global
Function This variable shows the error status (logical OR of fatal and non-fatal errors) of the target node Controllers that
are connected with the built-in EtherNet/IP ports as the originator.
The array elements are valid only when the corresponding Normal Target Node Information is TRUE.
The immediately preceding value is retained if this variable is FALSE.
Array[x] is TRUE: A fatal or non-fatal error occurred in the target Controller with a target node ID of x.
Array[x] is FALSE: Other than the above.
Data type ARRAY [0..255] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_TargetNodeErr
Meaning Target Node Error Information Global/local Global
Function This variable indicates that the connection for the Registered Target Node Information was not established or that
an error occurred in the target Controller.
The array elements are valid only when the Registered Target Node Information is TRUE.
Array[x]is TRUE: A connection was not normally established with the target node for a target node ID of x (the
Registered Target Node Information is TRUE and the Normal Target Node Information is FALSE), or a connection
was established with the target node but an error occurred in the target Controller.
Array[x]is FALSE: The target node is not registered for a target node ID of x (the Registered Target Node Informa-
tion is FALSE), or a connection was normally established with the target node (the Registered Target Node Infor-
mation is TRUE and the Normal Target Node Information is TRUE). An error occurred in the target Controller (the
Target PLC Error Information is TRUE).
Data type ARRAY [0..255] OF BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
Variable name _EIP_NTPResult Members .ExecTime
Meaning NTP Last Operation Time Global/local Global
Function Gives the last time that NTP processing ended normally.
The time that was obtained from the NTP server is stored when the time is obtained normally.
The time is not stored if it is not obtained from the NTP server normally.
Note Do not use this variable in the user program. There may be a delay in updating it. Use this variable only to
access status through communications from an external device.
Data type Structure: _sNTP_RESULT Range of values | Depends on data type.
Members: DATE_AND_TIME
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Not possible. Related instruc- | You can read the contents of this variable with the GetNTPStatus instruc-

tions tion.
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Variable name _EIP_NTPResult Members .ExecNormal
Meaning NTP Operation Result Global/local Global
Function This variable shows if the NTP operation ended normally.

TRUE: Indicates an NTP normal end.
FALSE: Indicates that NTP operation ended in an error or has not been executed even once.

Note Do not use this variable in the user program. There may be a delay in updating it. Use this variable only to
access status through communications from an external device.

Data type BOOL Range of values | TRUE or FALSE
R/W access R Retained Not retained. Network Publish | Published.
Usage in user program | Not possible Related instruc- | You can read the contents of this variable with the GetNTPStatus instruc- >
tions tion. ~
(7]
B
- L . . . . (1]
® Functional Classification: EtherNet/IP Communications Switches S
Q
=
Variable name _EIP_TDLinkStartCmd S
Meaning Tag Data Link Communications Start Switch ‘ Global/local | Global =4
Function This is the start switch for data links. :g’_
<
Data type BOOL Range of values | TRUE or FALSE §
R/W access RW Retained Not retained. Network Publish | Published. %
Usage in user program | Possible. Related instruc- | --- ?..
tions g
o
e
Variable name _EIP_TDLinkStopCmd §
Meaning Tag Data Link Communications Stop Switch Global/local Gilobal s
Function This is the stop switch for data links. g."
Data type BOOL Range of values | TRUE or FALSE ]
R/W access RW Retained Not retained. Network Publish | Published.
Usage in user program | Possible. Related instruc- | ---
tions
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