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Introduction

Thank you for purchasing a CJ-series CJ2H-CPU6LI(-EIP) or CJ2M-CPULIL] Programmable Controller.
This manual contains information required to use the CJ2H-CPUBLI(-EIP) or CJ2M-CPULI]. Please
thoroughly read and understand this manual before you use the CJ2H-CPU6LI(-EIP) or CJ2M-CPULIL.

Intended Audience

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

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

Applicable Products

CJ-series CJ2 CPU Units

* CJ2H-CPU6L-EIP

» CJ2H-CPU6[]

* CJ2M-CPU3L]

* CJ2M-CPU1[]

In this manual, the following notation is used to indicate the CPU Units.

* CJ2H-CPUBLI(-EIP): Indicates the CJ2H-CPUB[J-EIP and CJ2H-CPU6[] CPU Units.
* CJ2M-CPULILI: Indicates the CJ2M-CPU3L] and CJ2M-CPU10J CPU Units.

Optional Pulse I/0O Modules can be used for pulse 1/0 with a CJ2M CPU Unit.

CJ2 CPU Units

CJ2H CPU Units

NSJ5-TQIITI(B)-G5D CS1H-CPUCITH
CJ2H-CPUE-EIP NSJ5-SQLI(B)-G5D CS1G-CPULIH
CJ2H-CPUBL] NSJ8-TVCIT(B)-G5D

NSJ10-TVOI(B)-G5D CS1D CPU Units

!

2M CPU Unit
CJ2M CPU Units | NSJ12TSC1(B)G5D

Y CS1D CPU Units
CJ2M-CPU1[] for Duplex Systems
Pulse I/0 Module for NSJ Controllers
CJ2M CPU Units
NSJ5-TQUICI(B)-M3D

CS1D CPU Units
Cesssssssmssmmnnns - NSJ5-5QI T(B)-M3D for Simplex Systems
: ! ) _031 D-CPUCIS
CJ1-H CPU Units NSJ8-TVCIT(B)-M3D

CJ2M-CPU3L]

CJ1H-CPULICH-R CS1D Process-control CPU Units
CJ1H-CPULICH CS1D-CPULICIP

:

CJ1G-CPUCITH
CJ1G -CPULICIP
(Loop CPU Units)

CS1 CPU Units

CS1H-CPULIT(-V)
CS$1G-CPULI(-V)

CJ1M CPU Units

CJiM-CPULI

CJ1 CPU Units ‘ CS-series Basic I/O Units ‘

CJ1G-CPULI] ‘ CS-series Special I/0 Units ‘

. . . CS-series CPU Bus Units ‘
‘ CJ-series Basic 1/0 Units ‘ NSJ-series Expansion Units ‘ ‘

CS-series Power Supply Units
‘ CJ-series Special I/0O Units

be used for CS1D CPU Units.

‘ CJ-series CPU Bus Units

‘ Note: A special Power Supply Unit must

‘ CJ-series Power Supply Units
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CJ2 CPU Unit Manuals

Information on the CJ2 CPU Units is provided in the following manuals. Refer to the appropriate manual
for the information that is required.

Mounting
and Setting
Hardware

CJ-series CJ2 CPU Unit
Hardware User’s Manual
(Cat. No.W472)

This Manual

CJ-series CJ2 CPU Unit
Software User’s Manual

(Cat. No. W473)

CS/CJ/NSJ Series
Instructions Reference
Manual (Cat. No. W474)

CJ2M CPU Unit Pulse
1/0 Module User's
Manual (Cat. No. W486)

¢ Unitpart names and
specifications

e Basic system
configuration

¢ Unit/mounting
procedure

e Setting procedure for
DIP switch and rotary
switches on the front of
the CPU Unit

For details on built-in
EtherNet/IP port, refer to
the EtherNet/IP Unit
Operation Manual (W465)

e Specifications and wiring
of Pulse I/O Modules

e Available pulse I/O
functions and allocations

o Wiring the Power

Wiring
Supply Unit

Connecting °® Wring Basic 1/0O Units

the PLC devices

e Pulse I/O Module

specifications

o Wiring methods between

Pulse I/O Modules and
external I/O devices

CX-Programmer Support
Software Connecting
Cables

Software
Setup

Online to and external 1/0

Procedures for connecting
the CX-Programmer
Support Software

Creating the

Software setting methods for the
CPU Unit (including /0 memory
allocation, PLC Setup settings,
Special I/O Unit parameters,
CPU Bus Unit parameters, and
routing tables.)

For details on built-in EtherNet/IP
port, refer to the EtherNet/IP Unit

Software setting
procedures for Pulse I/O
Modules (I/O memory
allocations and PLC
Setup settings)

Program Operation Manual (W465).
e Programtypes and basic  petajled information Pulse I/O functions
|nformat!on _ on programming
e CPU Unit operation instructions
e Internal memory
o Data management using
file memory in the CPU
Checking Unit _
and e Built-in CPU functions
. o Settings
Debugging
Operation

Maintenance
and
Troubleshooting

e Checking I/O wiring, setting the
Auxiliary Area settings, and
performing trial operation

e Monitoring and debugging with
the CX-Programmer

Error codes and
remedies if a problem
occurs
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Manual Configuration

The CJ2 CPU manuals are organized in the sections listed in the following tables. Refer to the appropri-
ate section in the manuals as required.

Hardware User’s Manual (Cat. No. W472)

Section

Content

Section 1 Overview

This section gives an overview of the CJ2 CPU Units and describes the features and
specifications.

Section 2 Basic System Configu-
ration and Devices

This section describes the system configuration for the CJ2 CPU Unit.

Section 3 Nomenclature and
Functions

This section describes the part names and functions of the CPU Unit and Configuration
Units.

Section 4 Support Software

This section describes the types of Support Software to use to perform programming and
debugging and how to connect the PLC to the Support Software.

Section 5 Installation

This section describes the installation locations and how to wire CPU Units and Configu-
ration Units.

Section 6 Troubleshooting

This section describes how to check the status for errors that occur during system opera-
tion and the remedies for those errors.

Section 7 Inspection and Mainte-
nance

This section describes periodic inspection, the service life of the Battery and Power Sup-
ply Unit, and how to replace the Battery.

Section 8 Backup Operations

This section describes the procedure to back up PLC data.

Appendices

The appendices provide Unit dimensions, details on fatal and non-fatal errors, informa-
tion on connecting to serial ports on the CPU Unit, the procedure for installing the USB
driver on a computer, and information on load short-circuit protection and line disconnec-
tion detection.

Software User’s Manual

(Cat. No. W473) (This Manual)

Section

Content

Section 1 Overview

This section gives an overview of the CJ2 CPU Units and describes the features and
specifications.

Section 2 Internal Memory in the
CPU Unit

This section describes the types of memory in the CPU Unit and the data that is stored.

Section 3 CPU Unit Operation

This section describes the internal operation of the CPU Unit.

Section 4 CPU Unit Initialization

This section describes the initial setup of the CPU Unit.

Section 5 Understanding Pro-
gramming

This section describes program types and programming details, such as symbols and
programming instructions.

Section 6 I/O Memory Areas

This section describes the /O memory areas in the CPU Unit.

Section 7 File Operations

This section describes the files that can be stored in the CPU Unit, the storage destina-
tion for those files, and file operations.

Section 8 I/O Allocations and
Unit Settings

This section describes the 1/O allocations used to exchange data between the CPU Unit
and other Units.

Section 9 PLC Setup

This section describes details on the PLC Setup settings, which are used to perform
basic settings for the CPU Unit.

Section 10 CPU Unit Functions

This section describes functions that are built into the CPU Unit.

Section 11 Programming Devices
and Communications

This section describes the procedure for connecting the CJ2 CPU Unit to the CX-Pro-
grammer or other Support Software and to other devices.

Section 12 CPU Unit Cycle Time

This section describes how to monitor and calculate the cycle time.

Appendices

The appendices provide information on programming instructions, execution times, num-
ber of steps, Auxiliary Area words and bits, a memory map of the continuous PLC mem-
ory addresses, I/0O memory operation when power is interrupted, and a comparison of
CJ-series and CS-series PLCs.
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Instructions Reference Manual (Cat. No. W474)

Section

Content

Section 1 Basic Understanding
of Instructions

This section provides basic information on designing ladder programs for a CS/CJ/NSJ-
series CPU Unit.

Section 2 Summary of Instruc-
tions

This section provides a summary of instructions used with a CS/CJ/NSJ-series CPU
Unit.

Section 3 Instructions

This section describes the functions, operands and sample programs of the instructions
that are supported by a CS/CJ/NSJ-series CPU Unit.

Section 4 Instruction Execution
Times and Number of Steps

This section provides the instruction execution times for each CS/CJ/NSJ-series CPU
Unit instruction.

Appendices

The appendices provide a list of instructions by function code and by mnemonic and an
ASCI| table for the CS/CJ/NSJ-series CPU Units.

Pulse I/0 Module User's Manual (Cat. No. W486)

Section

Content

Section 1 Overview

This section gives an overview of the Pulse 1/0 Modules and the pulse I/O functions of
the CJ2M.

Section 2 I/0O Application Proce-
dures and Function Allocations

This section lists the pulse functions of the CJ2M CPU Units and describes the overall
application flow and the allocation of the functions.

Section 3 I/0 Specifications and
Wiring for Pulse I/O Modules

This section provides the specifications and describes the wiring of the Pulse 1/0 Module.

Section 4 General-purpose 1/0

This section describes the general-purpose 1/0.

Section 5 Quick-response Inputs

This section describes the quick-response function that can be used to input signals that
are shorter than the cycle time.

Section 6 Interrupts

This section describes the interrupt input function.

Section 7 High-speed Counters

This section describes the high-speed counter inputs and high-speed counter interrupts.

Section 8 Pulse Outputs

This section describes positioning functions, such as trapezoidal control, S-curve control,
jogging, and origin search functions.

Section 9 PWM Outputs

This section describes the variable-duty-factor (PWM) outputs.

Appendices

The appendices provide a table of flag changes for pulse outputs, a comparison table
with other models, and a performance table.
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Manual Structure

Page Structure

The following page structure is used in this manual.

Level 2 heading ——F— 5-2

Level 3 heading ————— | 5211

5 Installation

Installation

Conr g PLC Components
The Units that make up a CJ-series PLC 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 PLC.

1. Join the Units so that the connectors fit exactly.

A step
in a procedure

Hook holes
Ho8k. Gonnector

Ll
o
00

o {] 3 @ 225

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
they lock into place.

Special Information
(See below.)

ens

Manual name

it !
l_l for Correct Use

If the locking tabs are not secured properly, the connectors may become loose and not function
properly. Be sure to slide the locking tabs until they are securely in place.

CJ2 CPU Unit Hardware User’s Manual 513

Level 1 heading
Level 2 heading
— Level 3 heading

Gives the current
headings.

— Page tab
Gives the number

of the section.

SWOUOAWOD Td BUIRUC 125 T voneEisul 75

This illustration is provided only as a sample and 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 using the product safely.

|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 increase understanding or make operation easier.
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Sections in this Manual

CPU Unit

Overview Functions

Internal Memory
in the CPU Unit

Programming Devices
and Communications

\N

CPU Unit CPU Unit
Operation Cycle Time
CPU Unit _
Initialization Appendices

Understanding Programming

I/O Memory Areas

File Operations

I/0 Allocations and Unit Settings

PLC Setup

ojof~jofofsfofn]-
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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.
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Safety Precautions

Definition of Precautionary Information

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

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

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

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure using the product safely.

|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

22

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

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.

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.

P> @ P>

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 hot surfaces.
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/A WARNING

Do not attempt to take any Unit apart or touch the inside of any Unit while the
power is being supplied. Doing so may result in electric shock.

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

Provide safety measures in external circuits (i.e., not in the Programmable
Controller), including the following items, to ensure safety in the system if an
abnormality occurs due to malfunction of the Programmable Controller or
another external factor affecting the operation of the Programmable Control-
ler. “Programmable Controller” indicates the CPU Unit and all other Units and
is abbreviated “PLC” in this manual. Not doing so may result in serious acci-
dents.

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

¢ The PLC 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 safety in the system.

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

Confirm safety before transferring data files stored in the file memory (Mem-
ory Card or EM file memory) to the 1/O area (CIO) of the CPU Unit using a
peripheral tool. Otherwise, the devices connected to the output unit may mal-
function regardless of the operation mode of the CPU Unit.

Fail-safe measures must be taken by the customer to ensure safety in the
event of incorrect, missing, or abnormal signals caused by broken signal

lines, momentary power interruptions, or other causes. Serious accidents
may result from abnormal operation if proper measures are not provided.

CJ2 CPU Unit Software User’s Manual

23



24

/A Caution

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

Confirm safety at the destination node before transferring a program, PLC
Setup, I/O tables, I/0O memory contents, or parameters to another node or
changing contents of the any of these items. Transferring or changing data
can result in unexpected system operation.

The CJ2 CPU Units automatically back up the user program and parameter
data to flash memory when these are written to the CPU Unit. /O memory
including the DM, EM, and Holding Areas), however, is not written to flash
memory.

The DM, EM, and Holding Areas can be held during power interruptions with
a battery. If there is a battery error, the contents of these areas may not be
accurate after a power interruption. If the contents of the DM, EM, and Hold-
ing Areas are used to control external outputs, prevent inappropriate outputs
from being made whenever the Battery Error Flag (A402.04) is ON.

Tighten the terminal screws on the AC Power Supply Unit to the torque spec-
ified in the operation manual. The loose screws may result in burning or mal-
function.

Do not touch the Power Supply Unit when power is being supplied or immedi-
ately after the power supply is turned OFF. The Power Supply Unit will be hot
and you may be burned.

When connecting a personal computer or other peripheral device to a PLC to
which a non-insulated Power Supply Unit (CJ1W-PD022) is mounted, either
ground the 0 V side of the external power supply or do not ground the exter-
nal power supply at all ground. A short-circuit will occur in the external power
supply if incorrect grounding methods are used. Never ground the 24 V side,
as shown below.

Wiring in Which the 24-V Power Supply Will Short

Non-insulated
24V |DC power supply

Peripheral
cable oV
4 AN A

T |

Power Supply CPU Unit Peripheral device (e.g.,
FG .
Unit personal computer)

9

> B e PP
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Application Precautions

Observe the following precautions when using a CJ-series PLC.

® Power Supply
* Always use the power supply voltages specified in the user's manuals. An incorrect voltage may
result in malfunction or burning.

* Exceeding the capacity of the Power Supply Unit may prevent the CPU Unit or other Units from
starting.

» Take appropriate measures to ensure that the specified power with the rated voltage and fre-
quency is supplied. Be particularly careful in places where the power supply is unstable. An incor-
rect power supply may result in malfunction.

* Always turn OFF the power supply to the PLC before attempting any of the following. Not turning
OFF the power supply may result in malfunction or electric shock.

* Mounting or dismounting Power Supply Units, 1/0 Units, CPU Units, Option Boards, Pulse 1/0
Modules, or any other Units.

¢ Assembling the Units.

» Setting DIP switches or rotary switches.

* Connecting cables or wiring the system.

» Connecting or disconnecting the connectors.

* When cross-wiring terminals, the total current for all the terminal will flow in the wire. Make sure
that the current capacity of the wire is sufficient.

* Observe the following precautions when using a Power Supply Unit that supports the Replace-
ment Notification Function.

¢ Replace the Power Supply Unit within six months if the display on the front of the Power Sup-
ply Unit alternates between 0.0 and A02, or if the alarm output automatically turns OFF.

* Keep the alarm output cable separated from power line and high-voltage lines.
* Do not apply a voltage or connect a load exceeding the specifications to the alarm output.

* When storing the Power Supply Unit for more than three months, store it at —20 to 30°C and
25% to 70% humidity to preserve the Replacement Notification Function.

* If the Power Supply Unit is not installed properly, heat buildup may cause the replacement noti-
fication signal to appear at the wrong time or may cause interior elements to deteriorate or
become damaged. Use only the standard installation method.

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

* Observe the following precautions to prevent failure due to difference in electrical potential if the
computer is connected to the PLC.

» Before connecting a laptop computer to the PLC, disconnect the power supply plug of the
computer from the AC outlet. Residual current in the AC adaptor may cause difference in elec-
trical potential to occur between the computer and the PLC. After you connect the computer
and PLC, supply the power again from the AC adaptor.

* If the computer has an FG terminal, make the connections so that it has the same electrical
potential as the FG (GR) terminal on the PLC.

e If the computer is grounded to a separate location, difference in electrical potential may occur
depending on the grounding conditions.

® Installation

* Do not install the PLC near sources of strong high-frequency noise.

» Before touching a Unit, be sure to first touch a grounded metallic object in order to discharge any
static build-up. Not doing so may result in malfunction or damage.
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Be sure that the terminal blocks, connectors, Memory Cards, Option Boards, Pulse I/O Modules,
expansion cables, and other items with locking devices are properly locked into place.

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special I/O
Units, CPU Bus Units, and Pulse 1/0O Modules must be completely locked (until they click into
place) after connecting to adjacent Units. The Unit may not operate properly if the sliders are not
locked in place. It may not be possible to achieve proper functionality if the sliders are not locked.

® Wiring

Follow the instructions in this manual to correctly perform wiring.

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

Be sure that all terminal screws, and cable connector screws are tightened to the torque specified
in the relevant manuals. Incorrect tightening torque may result in malfunction.

Mount terminal blocks and connectors only after checking the mounting location carefully.

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

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

Use crimp terminals for wiring. Do not connect bare stranded wires directly to terminals. Connec-
tion of bare stranded wires may result in burning.

Do not apply voltages to the Input Units in excess of the rated input voltage. Excess voltages may
result in burning.

Always connect to a ground of 100 Q or less when installing the Units. Not connecting to a ground
of 100 Q or less may result in electric shock.

A ground of 100 Q or less must be installed when shorting the GR and LG terminals on the Power
Supply Unit.

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

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

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

Do not use commercially available RS-232C personal computer cables. Always use the special
cables listed in this manual or make cables according to manual specifications. Using commer-
cially available cables may damage the external devices or CPU Unit.

Never connect pin 6 (5-V power supply) on the RS-232C port on the CPU Unit to any device other
than an NT-ALOO1 Link Adapter, CJ1W-CIF11 Converter, and Programmable Terminals (NV3W-
M[J20L). The external device or the CPU Unit may be damaged.

® Handling

The Power Supply Unit may possibly be damaged if the entire voltage for a dielectric strength test
is applied or shut OFF suddenly using a switch. Use a variable resistor to gradually increase and
decrease the voltage.

Separate the line ground terminal (LG) from the functional ground terminal (GR) on the Power
Supply Unit before performing withstand voltage tests or insulation resistance tests. Not doing so
may result in burning.

Make sure that the DIP switches and DM Area are set correctly before starting operation.

After replacing the CPU Unit, a Special 1/0 Unit, or a CPU Bus Unit, make sure that the required
data for the DM Area, Holding Area, and other memory areas has been transferred to the new
Unit before restarting operation.

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

* Changing the operating mode of the PLC (including the setting of the startup operating mode).
* Force-setting/force-resetting any bit in memory.
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* Changing the present value of any word or any set value in memory.

* Do not attempt to disassemble, repair, or modify any Units. Any attempt to do so may result in mal-
function, fire, or electric shock.

e Do not drop the PLC or subject abnormal vibration or shock to it.

e The life of the battery will be reduced if the PLC is left for a period of time without a battery
installed and without power supply, and then a battery is installed without turning ON the power
supply.

* Replace the battery as soon as a battery error occurs or as soon as the specified battery backup
time expires. Be sure to install a replacement battery within two years of the production date
shown on the battery's label.

» Before replacing the battery, turn ON power for at least 5 minutes before starting the replacement
procedure and complete replacing the battery within 5 minutes of turning OFF the power supply.
Memory contents may be corrupted if this precaution is not obeyed.

* If the Battery Error Flag is used in programming the application, confirm system safety even if the
system detects a battery error before you replace the battery while the power is ON.

* Do not short the battery terminals or charge, disassemble, heat, or incinerate the battery. Do not
subject the battery to strong shocks. Doing any of these may result in leakage, rupture, heat gen-
eration, or ignition of the battery. Dispose of any battery that has been dropped on the floor or oth-
erwise 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 can replace the battery. Make sure that
an experienced engineer is in charge of battery replacement. Follow the procedure for battery
replacement given in this manual.

» Dispose of the product and batteries according to local ordinances as they apply.
BEE BRIk

 If the I/O Hold Bit is turned ON, the outputs from the PLC will not be turned OFF and will maintain
their previous status when the PLC is switched from RUN or MONITOR mode to PROGRAM
mode. Make sure that the external loads will not produce dangerous conditions when this occurs.
(When operation stops for a fatal error, including those produced with the FALS(007) instruction,
all outputs from Output Unit will be turned OFF and only the internal output status will be main-
tained.)

* Unexpected operation may result if inappropriate data link tables or parameters are set. Even if
appropriate data link tables and parameters have been set, confirm that the controlled system will
not be adversely affected before starting or stopping data links.

* Write programs so that any data that is received for data link communications is used only if there
are no errors in the CPU Units that are the sources of the data. Use the CPU Unit error informa-
tion in the status flags to check for errors in the source CPU Units. If there are errors in source
CPU Units, they may send incorrect data.

* All CPU Bus Units will be restarted when routing tables are transferred from a Programming
Device 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 before transferring the routing
tables.

* Tag data links will stop between related nodes while tag data link parameters are being trans-
ferred during PLC operation. Confirm that the system will not be adversely affected before trans-
ferring the tag data link parameters.

* If there is interference with network communications, output status will depend on the devices that
are being used. When using devices with outputs, confirm the operation that will occur when there
is interference with communications, and implement safety measures as required.
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When creating an AUTOEXEC.IOM file from a Programming Device (a Programming Console or
the CX-Programmer) to automatically transfer data at startup, set the first write address to
D20000 and be sure that the size of data written does not exceed the size of the DM Area. When
the data file is read from the Memory Card at startup, data will be written in the CPU Unit starting
at D20000 even if another address was set when the AUTOEXEC.IOM file was created. Also, if
the DM Area is exceeded (which is possible when the CX-Programmer is used), the remaining
data will be written to the EM Area.

The user program and parameter area data in the CJ2 CPU Units are backed up in the built-in
flash memory. The BKUP indicator will light on the front of the CPU Unit when the backup opera-
tion is in progress. Do not turn OFF the power supply to the CPU Unit when the BKUP indicator is
lit. The data will not be backed up if power is turned OFF.

Check the user program and Unit parameter settings for proper execution before actually running
them on the Unit. Not checking the program and parameter settings may result in an unexpected
operation.

When setting a Special /0 Unit or CPU Bus Unit in the I/O tables, carefully check the safety of the
devices at the connection target before restarting the Unit.

Do not turn OFF the power supply to the PLC when reading or writing a Memory Card. Also, do
not remove the Memory Card when the BUSY indicator is lit. Doing so may make the Memory
Card unusable.

To remove a Memory Card, first press the memory card power supply switch and then wait for the
BUSY indicator to go out before removing the Memory Card.

When restoring data, carefully check that the selected data is the correct data to be restored
before executing the restore operation. Depending on the contents of the selected data, the con-
trol system may operate unexpectedly after the data is restored.

Some Special I/0 Units and CPU Bus Units operate with parameters stored in the CPU Unit (e.g.,
words allocated in DM Area, data link tables, or Ethernet settings). Information on restrictions will
be displayed in the Information Area in the PLC Backup Tool if there are any restrictions for the
selected CPU Bus Unit or Special I/O Unit. Check the restrictions, and then be sure to select both
the CPU Unit and the CPU Bus Unit or Special I/O Unit when backing up or restoring data. The
control system may operate unexpectedly if the equipment is started with the data backed up or
restored without selecting both Units.

Information on restrictions will be displayed in the Information Area in the PLC Backup Tool if the
data to be stored includes a Unit that has restrictions on backup. Check the information on restric-
tions and take the required countermeasures. The control system may operate unexpectedly
when the equipment is operated after the data is restored

Before restoring data during PLC operation, be sure that there will be no problem if PLC operation
stops. If the PLC stops at an unexpected time, the control system may operate unexpectedly.

Be sure to turn the PLC power supply OFF and then back ON after restoring data. If the power is
not reset, the system may not be updated with the restored data, and the control system may
operate unexpectedly.

Data on forced status can be backed up but it cannot be restored. Perform the procedure to force-
set or force-reset bits from the CX-Programmer as required before starting operation after restor-
ing data that includes forced status. Depending on the difference in the forced status, the control
system may operate unexpectedly.

If a symbol or memory address (only symbols are allowed for ST programming) is specified for the
suffix of an array variable in ladder or ST programming, be sure that the specified element number
does not exceed the maximum memory area range.

Specifying an element number that exceeds the maximum range of the memory area specified for
the symbol will result accessing data in a different memory area, and may result in unexpected
operation.

If a symbol or address is specified for an offset in a ladder diagram, program so that the memory
area of the start address is not exceeded when the offset is specified indirectly using a word
address or symbol.

If an indirect specification causes the address to exceed the area of the start address, the system
will access data in other area, and unexpected operation may occur.
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® External Circuits

* Always turn ON power to the PLC before turning ON power to the control system. If the PLC
power supply is turned ON after the control power supply, temporary errors may result in control

system signals because the output terminals on DC Output Units and other Units will momentarily
turn ON when power is turned ON to the PLC.

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

30

® Follow the instructions in this manual to correctly perform installation.

® Do not operate the control system in the following locations:

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.

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 systems in the
following locations:

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.

CJ2 CPU Unit Software User’s Manual



Regulations and Standards

Conformance to EC Directives

I Applicable Directives

* EMC Directives
* Low Voltage Directive

I Concepts

® EMC Directives

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

EMC-related performance of the OMRON devices that comply with EC Directives will vary depend-
ing 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):
CS Series: EN 61131-2 and EN 61000-6-2
CJ Series: EN 61000-6-2

* EMI (Electromagnetic Interference):
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 for the PLC (EN 61131-2).

® Conformance to EC Directives

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

* The CJ-series PLC 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 I/O Units.

» CJ-series PLCs complying with EC Directives also conform to the Common Emission Standard
(EN 61000-6-4). Radiated emission characteristics (10-m regulations) may vary depending on the
configuration of the control panel used, other devices connected to the control panel, wiring, and
other conditions. You must therefore confirm that the overall machine or equipment complies with
EC Directives.
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Conformance to Shipbuilding Standards

This product conforms to the following shipbuilding standards. Applicability to the shipbuilding stan-
dards is based on certain usage conditions. It may not be possible to use the product in some loca-
tions. Contact your OMRON representative before attempting to use a PLC on a ship.

I Usage Conditions for NK and LR Shipbuilding Standards

® Usage Conditions for Applications Other Than on the Bridge or Deck

e The PLC must be installed in a control panel.

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

® Usage Conditions for Bridge and Deck (Certified Only by NK)

e The PLC must be installed in 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 Cosel Co., Ltd.
Model TAH-06-683
Trademarks

SYSMAC is a registered trademark for Programmable Controllers made by OMRON Corporation.
CX-One is a registered trademark for Programming Software made by OMRON Corporation.
Windows is a registered trademark of Microsoft Corporation.

Other system names and product names in this document are the trademarks or registered trademarks
of their respective companies.
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Unit Versions of CJ2 CPU Units

Unit Versions
A “unit version” has been introduced to manage CJ2 CPU Units according to differences in functionality
accompanying version upgrades.
I Notation of Unit Versions on Products

The unit version is given to the right of the lot number on the nameplate of the products for which unit
versions are being managed, as shown below.

CJ2 CPU Unit

.~ | OMRON CJ2H-CPU6GS-EIP

CPU UNIT Indicates the unit version of
the CPU Unit (example: unit

Lot No. version 1.1).
\ A Indicates the unit version of

—— < the built-in EtherNet/IP port
. Lot No./090115 OOOBW) (CJ2H-CPUCTT-EIP only)
. (example: unit version 1.1).

N OMRON Corporation MADE IN JAPAN

I Confirming Unit Versions with Support Software

CX-Programmer can be used to confirm the unit version using one of the following two methods.
¢ Using the PLC Information

* Using the Unit Manufacturing Information (This method can be used for Special /0 Units and CPU
Bus Units as well.)

® PLC Information

1 Use one of the following methods to display the PLC Information Dialog Box.
* If you know the device type and CPU type, select them in the Change PLC Dialog Box, go online,
and select PLC - Edit - Information from the menus.

* If you don't know the device type and CPU type, but are connected directly to the CPU Unit on a
serial line, select PLC - Auto Online to go online, and then select PLC - Edit - Information from
the menus.
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2 In either case, the following PLC Information Dialog Box will be displayed.

PLC Information - NewPLC1

Project PLC type:
Actual Characteristics
Type:
Unit \er.:
PLC name : NewPLCT
Program memory:
Useabls:
Protected:
Memory type:
File/memany card:
Data memory:
Extensior:
EM banks:
Bank size:
10 memary;

Timerdcounters

Manufacturing Details
Revision
PCB Revision
Software R evision
Lot Mumber
Manufacturing

Serial Mumber

x|

CI2H CRUEE-EIP Close

CJ2H CRUEEEIP
1.1

410624
410079
N

L3
32768

25
32768
s

€

BA_
A% 0
050101

Unit version

Steps
Steps

Wlards
Kw/ords

“lords
K/ ords
K/ ords

Use the above display to confirm the unit version of the CPU Unit.

® Unit Manufacturing Information

1 In the 10 Table Window, right-click and select Unit Manufacturing information - CPU Unit.

i PLC 10 Table - NewPLC1 @@

File Edit ‘iew

Options

Help

& 8|1+

@] 35| E:

"

+ 2.4 Built-in Port;In
+-dz, [0000] Main Ra
+|-4, [0000] Rack 01
+|-4z, [0000] Rack 02
+|-4z, [0000] Rack 03

Dip Switch Information
Start Special Application

CJ2H-CPUBS-EIP

Fun
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2 The following Unit Manufacturing information Dialog Box will be displayed.

Unit Manufacturing Information

Eile Help

Manufacturing Details

Fevision

PCE Revision

Software Revision

Lot Mumber

tanufacturing | . .
EMEIEEITE) [I Unit version

Serial Mumber [

Unit Text

CJ12H-CPUGS-EIR

Run

Use the above display to confirm the unit version of the CPU Unit connected online.

3 Using the Unit Version Labels

The following unit version labels are provided with the CPU Unit.

[Ver.1.0 ] |'I.I'nr ]

[ver10 ] [wa. ]

= PaFickda=uk
OREEEOERETEY L0
DFARTY,

SEIZECT. MRDmEi=ksY
fHl4T M &L,

These Labels can be
used to manage
differences In the
avallable funections
among the Unlis.
Place the appropriate
label on tne front of
the Unit to show what
Unit werslon Is
actually being used.

These labels can be attached to the front of previous CPU Units to differentiate between CPU

Units of different unit versions.
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Unit Versions

36

Item

Models

Unit version

CJ2H CPU Unit

CJ2H-CPUBL-EIP

Unit version 1.0 (Built-in EtherNet/IP section: Unit version 2.0)

Unit version 1.1 (Built-in EtherNet/IP section: Unit version 2.0)

(

(
Unit version 1.2 (Built-in EtherNet/IP section: Unit version 2.0)
Unit version 1.3 (Built-in EtherNet/IP section: Unit version 2.0)

CJ2H-CPUBL]

Unit version 1.1

Unit version 1.2

Unit version 1.3

CJ2M CPU Unit

CJ2M-CPU3L]

Unit version 1.0 (Built-in EtherNet/IP section: Unit version 2.0)
Unit version 2.0 (Built-in EtherNet/IP section: Unit version 2.0)
Unit version 2.0 (Built-in EtherNet/IP section: Unit version 2.1)

CJ2M-CPU1L]

Unit version 1.0
Unit version 2.0
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I Unit Versions and Programming Devices

The following tables show the relationship between unit versions and CX-Programmer versions. Refer

to A-8 Functions Supported for Unit Versions for the functions supported by each unit version.

® Unit Versions and Programming Devices

Required Programming Device

CPU Unit Functions O HH e EI Prog.ram-
Ver. 7.1 Ver. 8.0 Ver. 8.2 Ver. Ver. Ver. 9.12 ming
or lower *®% | orhigher | 9.0 9.1 | orhigher | Console

CJ2H | CJ2H-CPUBL-EIP | Functions for unit version 1.0 --- OK OK OK OK OK .8

Unit version 1.0

CJ2H-CPUBLI-EIP | Functions Using new - -- 0OK™2 OK OK OK

Unit version 1.1 added for unit | functions

version 11 'Notusing | - oK' | OK oK |ok |ok
new functions

CJ2H-CPU6L] Functions Using new - -- 0OK™2 OK OK OK

Unit version 1.1 added for unit | functions

version 1.1 "Not using oK oK oK oK
new functions

CJ2H-CPUS6[I-EIP Functions Using new - - - OK OK OK

Unit version 1.2 added for unit | functions

version 1.2 "Not using ok? | ok oK oK oK
new functions

CJ2H-CPUs[] Functions Using new --- - --- OK OK OK

Unit version 1.2 added for unit | functions

version 1.2 "Not using oK' | oK oK oK oK
new functions

CJ2H-CPUSB[-EIP | Functions Using new --- OK OK

Unit version 1.3 added for unit | functions

version 1.3 " Not using oK't oK' oK OK OK
new functions

CJ2H-CPUs[] Functions Using new - OK OK

Unit version 1.3 added for unit | functions

version 1.3 I'Notusing | - oKl | oKkt ok [ok |ok
new functions
CJ2M | CJ2M-CPULIIUnit | Functions for unit version 1.0 - --- - OK OK

version 1.0

CJ2M-CPUL Unit | Functions Using new --- - --- --- OK

version 2.0 added for unit | functions

version 2.0 Not using oK1 OK
new functions

*1 It is not necessary to upgrade the version of the CX-Programmer if functionality that was enhanced for the
upgrade of the CPU Unit will not be used.
*2 CX-Programmer version 8.2 or higher is required to use the functions added for unit version 1.1. The high-
speed interrupt function and changing the minimum cycle time setting in MONITOR mode, however, are also
supported by CX-Programmer version 8.02.

*3 A Programming Console cannot be used with a CJ2 CPU Unit.

® Pull-down List for PLC Models

Unit versions are not differentiated in the pull-down list for PLC models in the Change PLC Dialog
Box of the CX-Programmer. Select as shown in the following table regardless of the unit version.

PLC model in Change PLC Dialog Box in CX-Programmer ver-

Series CPU Unit Model number sion 9.0 or higher
CJ Series CJ2H CPU Unit CJ2H-CPUBGLI-EIP CJ2H
CJ2H-CPU6[]
CJ2M CPU Unit CJ2M-CPU3[] CJ2M
CJ2M-CPU1[]
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Troubleshooting Problems with Unit Versions on the CX-Programmer

Problem Cause Solution
Cx-Programmer v4.0 x| An attempt was made to down- | Check the program or change to

Unable to download pragramis).
Errars Found during compilation

AN

After the above message is displayed, a compiling
error will be displayed on the Compile Tab Page in the
Output Window.

load a program containing
instructions supported only by
later unit versions or a CPU Unit
to a previous unit version.

a CPU Unit with a later unit ver-
sion.

PLC Setup Error E x|
Unable to transfer the sebtings since they Rclude sebting kems
1Y which are not supported by the camnesting targst CPL urit
Check the version of the Earget CPLI Lnit o the Following PLC Settings, and transfer the ssttings again,

- FINS Protection Settings For FINS write pratection vis netwark

An attempt was to download a
PLC Setup containing settings
supported only by later unit ver-
sions or a CPU Unit to a previous
unit version.

Check the settings in the PLC
Setup or change to a CPU Unit
with a later unit version.

“?7??” is displayed in a program transferred from the
PLC to the CX-Programmer.

An attempt was made to upload
a program containing instruc-
tions supported only by higher
versions of CX-Programmer to a
lower

version.

New instructions cannot be
uploaded to lower versions of
CX-Programmer. Use a higher
version of CX-Programmer.
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Related Manuals

Manuals related to a PLC built using a CJ-series CJ2 CPU Unit are listed in the following table. Use
these manuals for reference.

Manual Cat. No. Model Application Description
CJ-series CJ2 CPU | W473 CJ2H-CPUBL-EIP Software specifications for | Describes the following for CJ2 CPU Units:
Unit Software User’s CJ2H-CPU6L] CJ2 CPU Units « CPU Unit operation
Manual (this man- CJ2M-CPULI]
ual) * Internal memory
* Programming
* Settings
» Functions built into the CPU Unit
Also refer to the Hardware User's Manual
(W472)
CJ-series CJ2 CPU | W472 CJ2H-CPUSBL-EIP Hardware specifications for | Describes the following for CJ2 CPU Units:
Unit Hardware CJ2H-CPUs6L] CJ2 CPU Units « Overview and features
Users Manual CJ2M-CPULH * Basic system configuration
* Part nomenclature and functions
* Mounting and setting procedure
* Remedies for errors
» Also refer to the Software User’s Manual
(W473).
CS/CJ-series Ether- | W465 CJ2H-CPUBL-EIP Using the built-in Ether- Describes the built-in EtherNet/IP port and Eth-
Net/IP Units Opera- CJ2M-CPU3L] Net/IP port of the CJ2 CPU | erNet/IP Units.
tion Manual CS1W-EIP21 Unit Describes basic settings, tag data links, FINS
CJIW-EIP21 communications, and other functions.
CJ-series CJ2M W486 CJ2M-CPULI] Information on using pulse | Provides the following information on the CJ2M
CPU Unit Pulse I/0 + 1/0 on CJ2M CPU Units CPU Units:
Module User's Man- CJ2M-MD21[] « Specifications and wiring methods
ual ¢ |/O functions
* Quick-response inputs
* Interrupt functions
* High-speed counters
¢ Pulse outputs
¢ PWM outputs
When programming, use this manual together
with the Instructions Reference Manual (Cat.
No. W474).
CS/CJ/NSJ-series W474 CJ2H-CPU6LI-EIP Information on instructions | Describes each programming instruction in

Instructions Refer-
ence Manual

CJ2H-CPU6]
CJ2M-CPULID)
CS1G/H-CPUCICH
CS1G/H-CPUCIT-V1
CJ1G/H-CPUCITH
CJ1G-CPUCT]
CJIM-CPUCD
NSJO-C00(B)-G5D
NSJO-0000(B)-M3D

detail.

Also refer to the Software User's Manual (W473)
when you do programming.

CJ2 CPU Unit Software User’s Manual
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Manual Cat. No. Model Application Description
CS/CJ/CP/NSJ- W342 CJ2H-CPUBLI-EIP Information on communi- Describes C-mode commands and FINS com-
series Communica- CJ2H-CPU6L] cations for CS/CJ/CP- mands
tions Command Ref- CJ2M-CPULIT] series CPU Units and NSJ- | Refer to this manual for a detailed description of
erence Manual CS1G/H-CPULIH series Controllers commands for communications with the CPU
CS1G/H-CPULIL-V1 Unit using C mode commands or FINS com-
CS1D-CPULILH mands.
CS1D-CPULILIS ) ) )
CS1W-SCUM-V1 Note ThIS manual describes the communica-
CS1W-SCBI-VA tions cor_nmands that are_adqlressed to
CJ1H-CPUH-R QPU Umts. The communlcatlops path that
CJ1G/H-CPUCH is used is nqt releva.nt and can include any
CJ1G-CPUCTIP of the fO||.0WI.ng: serial ports on CPU Units,
CJIM-CPUCT] cgmmunlcatlpns ports on Serial Commu-
CJ1G-CPUCT] rycatlons. Units/Boards, e}nd .Communlca-
CJ1W-SCUCT-V1 tions Units. For communlcatloqs .
CPAH-XCIOOO-0] commands addressed to Special I/O pnlts
CP1H-XACCIO-01 or CPU Bus Units, refer tq the operation
CP1H-YOOOO-0J manual for the related Unit.
CP1L-M/LOOC-00
CP1E-E/NOICIDC-[]
NSJOI-COO0(B)-G5D
NSJUI-CHOCB)-M3D
CX-One Setup Man- | W463 CXONE-ALLICIC-VLY/ Installing software from the | Provides an overview of the CX-One FA Inte-
ual ALCICID-VO CX-One grated Tool Package and describes the installa-
tion procedure.
CX-Programmer W446 WS02-CXI-v Support Software for Win- | Describes operating procedures for the CX-Pro-
Operation Manual dows computers grammer.
CX-Programmer w447 Also refer to the Software User’s Manual (W473)
Operation Manual CX-Programmer operating | @nd CS/CJ/NSJ-series Instructions Reference
Functions procedure Manual (W474) when you do programming.
Blocks/Structured
Text
CX-Programmer W469
Operation Manual
SFC Programming
CS/CJ/CP/NSJ- W366 WS02-SIMC1-E Operating procedures for Describes the operating procedures for the CX-
series CX-Simulator CX-Simulator Simulation Simulator.
Operation Manual Support Software for Win- | \when you do simulation, also refer to the CX-
dows computers Programmer Operation Manual (W4486), Soft-
Using simulation in the CX- | ware User’s Manual (W473), and CS/CJ/NSJ-
Programmer with CX-Pro- | series Instructions Reference Manual (N474).
grammer version 6.1 or
higher
CS/CJ/CP/NSJ- W464 CXONE-ALLICIC-VL)/ Network setup and moni- Describes the operating procedures for the CX-

series CX-Integrator
Network Configura-
tion Software Opera-
tion Manual

CXONE-ALUOD-VLI

toring

Integrator.
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Overview
]

This section provides an overview of the CJ2 CPU Units.

1-1 Overview of CJ2CPU UNItS . ... .. i ittt ittt ittt et e ennnnens 1-2
1-1-1 OV IV BW . v e e e 1-2
1-1-2 CJ2CPUUnitFeatures . ... e 1-4

1-2 Basic OperatingProcedure . ...........c.coiiiiiiiiirnarnnrnnnnns 1-12
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1 Overview

1-1

Overview of CJ2 CPU Units

1-1-1

1-2

Overview

The SYSMAC CJ2-series CPU Units are multi-functional CPU Units that provide the following features.

® Fast, with Large Memory Capacity

Basic performance is faster and memory capacity has been increased to provide ample capability
for machine control.

Built-in EtherNet/IP Port (CJ2H-CPU6[ I-EIP and CJ2M-CPU3L] Only)

The CJ2 CPU Units support the EtherNet/IP open network as a standard feature. Universal Ethernet
communications, such as data links between PLCs, message communications between PLCs, and
FTP transfers, are all possible from a peripheral device connection.

General-purpose Networks for Support Software Interface

Support Software and devices can be easily connected using commercially available cable to gen-
eral-purpose networks via USB and EtherNet/IP ports. (The EtherNeV/IP port is provided only on the
CJ2H-CPUBLI-EIP and CJ2M-CPU3L].)

Tag Access (CJ2H-CPUG6[LI-EIP and CJ2M-CPU3L] Only)
CJ2 CPU Units have a tag name server to manage tag names and I/O addresses. This enables
access from external devices using tag names, without needing to know the I/O addresses.

Synchronous Unit Operation (CJ2H CPU Units with Unit Version 1.1 or Later)

The timing of processing performed by CPU Bus Units and Special I/0 Units can be synchronized.
This minimizes fluctuations in timing from input and processing to outputs, making it easier to ensure

application performance.

Easier Programming

CJ2 CPU Units offer a highly readable programming environment, including features such as
addressing DM and EM Area bits, setting address offsets, and using array variables.

Improved Debugging

Online editing and data tracing have been improved, greatly increasing the efficiency of debugging.

Increased Pulse /O Capacity (CJ2M CPU Unit with Unit Version 2.0 or Later)

With the CJ2M CPU Units, optional Pulse I/0O Modules can be mounted to enable pulse I/O for up to
four axes.

More Serial Communications Ports (CJ2M-CPU3[ | Only)

With the standard CJ2M CPU Unit (CJ2M-CPUS3L]), you can add an RS-232C or RS-422A/485
Option Board to the standard-feature EtherNet/IP port to increase the number of serial communica-
tions ports.

CJ2 CPU Unit Software User’s Manual



1 Overview

CJ2H CPU Units

Tag access Easier programming

Faster, with
greater capacity

Improved debugging
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1 Overview

1-1-2 CJ2 CPU Unit Features

1-4

I Fast, with Large Memory Capacity

® High-speed Processing

High-speed processing is possible for basic instructions (0.016 pus min. for CJ2H and 0.04 us min.
for CJ2M), special instructions (0.05 pus min. for CJ2H and 0.06 us min. for CJ2M), and immediate
refreshing (0.99 us min. for CJ2H and 1.26 us min. for CJ2M).

Large Program Capacity
The CJ2 CPU Units provide a large program capacity of up to 400 Ksteps.

Special Function Block Definition Area (CJ2M Only)

With a CJ2M CPU Unit, a special area called the FB Program Area is provided to store function
block definitions. (The FB Program Area holds 20K steps.) This allows you to use function blocks to
make program components and structures from previous programs while reducing the usage of the
User Program Area. And any function block definitions that would exceed the FB Program Area are
stored in the User Program Area.

Large Data Memory Capacity
The CJ2 CPU Units provide a large EM Area capacity of up to 800 Kwords (25 banks).

Up to 128 Cyclic Tasks

The user program can be divided into up to 128 tasks. Using smaller task programs makes it easier
to structure programs and contributes to shorter cycle times.

Better Execution Performance for Interrupt Tasks (CJ2H CPU Unit with Unit
Version 1.1 or Later)
With CJ2H CPU Units with unit version 1.1, overhead time for interrupt tasks is approximately 20%

less than for unit version 1.0 even for normal usage. Also, by using High-speed interrupt function, it
is possible to improve execution performance as shown below with certain restrictions.

» Greatly reduce overhead time for interrupt tasks (interrupt task startup time + return time to cyclic
tasks).

Example: For I/O interrupt tasks, the time for normal operation is 37 us but the time is 25 us if
High-speed interrupt function is used.

e Minimum Interval Setting of 0.1 ms for Scheduled Interrupt Tasks
(For unit version 1.0, the minimum interval is 0.2 ms.)
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1 Overview

| Built-in EtherNet/IP Port (CJ2H-CPUGL-EIP and CJ2M-CPU3L] Only)

The CJ2 CPU Units provide as standard equipment a built-in EtherNet/IP port that supports the same
FINS Ethernet functions as an Ethernet Unit (including features such as a FTP server and time coordi-
nation) as well as the EtherNet/IP open network.

SHUN NdOD 2r 40 MIIAIBAQ |-}

® High-speed, High-capacity Data Links with User-set Refresh Cycles

The CJ2 CPU Units provide high-speed, high-capacity data links, and refresh cycles can be set indi-
vidually for each data link area.

EtherNet/IP
CJ2 CPU Unit CJ2 CPU Unit ;
: O
(S
N
o
)
High speed c
: ol c
High capacity T 2.
[T 2
[©]
9
c
@
(7]

The refresh cycle can be set individually for each area.
In addition, using the EtherNet/IP DataLink Tool makes it possible to set the data links using an inter-
face similar to that of the Controller Link automatic data link setup.

I General-purpose Networks for Support Software Interface

® Peripheral USB and EtherNet/IP Ports

A commercially available USB cable can be used to connect to the PLC directly from a USB port on
a personal computer. In addition, with the CJ2H-CPUBLI-EIP or CJ2M-CPU3[], a PLC on the Ether-
Net/IP network can be accessed via USB.

® Prevent Connecting to the Wrong PLC by Using PLC Names from Support
Software

A user-set PLC name can be recorded in a CJ2 CPU Unit. When using Support Software to connect
online to a PLC, verification of the PLC name prevents incorrect connections from the Support Soft-
ware.
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1 Overview

I Tag Access (CJ2H-CPU6[ -EIP and CJ2M-CPU3( | Only)

® Network Symbols (Tags) for Flexible Support of Program Changes

The CJ2 CPU Units support network symbols (tags). They have an internal tag name server that
enables them to store tag names and addresses in advance in symbol tables in the CPU Units. Tags
enable the following features.

Data links can be set using tags.

With data links on an EtherNet/IP network, send and receive areas can be specified using symbols
rather than addresses. This enables flexible support for design changes by allowing the data link
areas set by tags to remain unchanged, while simply changing the symbol tables that contain the tag
names and addresses.

Data links enabled by names

Examples: Inputs from ato b
Inputs from c to d

EtherNet/IP \ @

CJ2 CPU Unit \ CJ2 CPU Unit

Access from host devices is enabled using tags.

Tags can be used for access from host devices, such as touch panel NS-series Programmable Ter-
minals. This makes the creation of host screens and programs at devices such as PTs much more

convenient.
Access is possible using tags. ~ Touch Panel Host application, such as SCADA
Examples: Writing to a NS-series PT
Reading from b
. Middleware
EtherNet/IP / J I Supporting EtherNet/IP
CJ2 CPU Unit oJ2 GPU Unt

Automatic tag allocation makes it unnecessary to know the addresses.

Automatic allocation of tags in the high-capacity EM Area, using automatic address allocation in CX-
Programmer symbol tables, enables data link design and access from host devices without having to
pay attention to addresses.

EtherNet/IP

CJ2 CPU Unit

Tags are allocated in

a high-capacity area.
» !
% C Designing is performed

by using only tags,
with no need to pay
attention to addresses.

Specified by tag a.
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1 Overview

Synchronous Unit Operation (CJ2H CPU Units with Unit Version 1.1
or Later)

® A CJ2 CPU Unit can synchronize the start of the processing performed by
CPU Bus Units and Special I/0 Units to a specified cycle.

Synchronous data refreshing can be used between the CPU Unit and Synchronous Units,* and the
refreshed data can be used in operations in a synchronous interrupt task. This enables multiaxis
control with minimal fluctuations in the timing from inputs and processing to outputs. This provides
support for motion applications that require precise timing, such as electronic cam control.
* Synchronous Units are CPU Bus Units and Special I/0O Units that support the synchronous unit operation func-
tion. Only the CJ1W-NC214, CJ1W-NC234, CJ1W-NC414, and CJ1W-NC434 Position Control Units support
synchronous unit operation as of July 2010.

SHUN NdOD 2r 40 MIIAIBAQ |-}

CJ2 CPU Units (with unit Synchronous Units

. Example:

version 1.1 or later) Position Control Units
Example:
Electronic cam control

Synchronous data
refreshing

Motor drive

=

0]

\E-f##A—~2—— Servomotor
IINEZ

EEEE
=

Several servomotors are controlled synchronously
based on the operation of the encoder.

I Easier Programming

® Address offsets can be specified.

When an address is specified for an instruction operand, an offset can be specified in brackets after
the address to offset it. For example, by setting a word address in brackets to specify the offset, the
address can be dynamically specified according to the contents of that word.

Example
WO0.00[D0]: WO0.00 is the starting address and the contents of DO is the offset. If DO is &3, then
WO0.03 is specified.

® Symbols can be specified for array variable subscripts.

By specifying symbols for array variable subscripts, elements can be dynamically specified accord-
ing to the values of the symbols.

Example
a[b]: The value of symbol b specifies the element for array variable a[ ].
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1 Overview

® Create and Use Data Structures

With CX-Programmer version 9.0 or higher, data structures can be created and used. This enables
easily using I/0 memory in the CPU Unit as a database or for library data.

® Bit addresses can be used in the DM Area and EM Area.

Previously the DM Area and the EM Area could be addressed only by words, and bit addresses
could not be specified. The work area for bits can now be expanded by enabling bit addresses in the
DM and EM Areas.

For example, D10.00 specifies bit 00 of D10.

® The format for timer/counter PV refreshing can be selected individually for
each instruction.

Either BCD or binary can be selected individually for each instruction as the format for timer/counter
PV refreshing. For example, the TIM (BCD) and TIMX (binary) instructions can be used together.

® The optimum languages can be combined for structured programming.

Ladder diagrams, ST, and SFC languages can be freely combined in the user program. Being able
to use the optimum languages for a particular process helps reduce the time involved in program-
ming.

User program

A N
L Ladder diagram
Task -— | H Control of equipment
and external devices
\/__
Task <l The programming language
T—~—|a=a+1; ST > suited to the process can be used.

Math processing
Task

Task \ SFC
Step progression controjl
\_/_

In addition, ladder diagrams and ST language can be freely used for function blocks (FBs) in ladder
diagrams and ST programs, and for transition and action programs in SFC. This feature makes it
possible to optimize structured programming.

Ladder diagram

FB in ladder diagram L 3
— / L
__|
Ll _—" | The programming
L \ language suited to
ST the process can
FB in ST program be used.
FB_(A:=B,C=>D); a=a+1;

Transition and action
programs in SFC

==
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1 Overview

I Improved Debugging

® Reduced Effect on Cycle Time from Online Editing

The additional cycle time due to online editing has been reduced to approx. 1 ms, minimizing the
effects on equipment operation during debugging.

SHUN NdOD 2r 40 MIIAIBAQ |-}

® Fast, High-capacity Data Tracing

Up to 32 Kwords of data can be traced (8 time more than previously), with ample trigger conditions,
and data can be traced continuously for long periods of time.

® 1/O Module Auxiliary Area Selection Function for CX-Programmer Version
9.12 or Later (CJ2M CPU Units Only)

With CX-Programmer version 9.12 or higher, the data to be traced can be easily selected from a list.

® Force-set/Reset Bits in Specified EM Area Banks

With CX-Programmer version 8.3 or higher, a parameter can be set to enable force-setting/resetting
bits in specified EM Area banks. (This function is supported only by CJ2H CPU Units with unit ver-
sion 1.2 or later and CJ2M CPU Units.)

sainjead Hun NdO ¢ro ¢-1-|
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1 Overview

I Add a Serial Option Board (CJ2M-CPU3[ | Only)

With the CJ2M-CPU3L], one Serial Communications Option Board with one RS-232C port or one RS-
422A/485 port can be added.

With the serial port, it is easy to connect to general components, such as barcode readers, and other
components such as PTs, other CJ/CP-series PLCs, and Inverters.

Example: NS-series PT

r “ Serial Option Boards
R -
1
CJ2M-CPU3] : CP1W-CIF01 CP1W-CIF12 CP1W-CIF11 :
1
: Ocomm Ocomm :
RDA- RDB+ SDA- SDB+ FG RDA- RDB+ SDA- SDB+ FG :
RS 2220 ===s == -
[ [ o [ ([Eooog| 1
Y —— /s !
NT Link or / / / :
other protocol RS-232C F_{S—422A/485 port ~  RS-422A/485 port .
(isolated, max. transmission (not isolated, max. f
........ distance: 500 m) _ _ _ _ _ _transmission distance: 50 m) !

RS-232C

Barcode reader or other
general-purpose component

Or RS-422A/485

Example: Serial PLC Links

mEmEEEEE, summmmmmmmEE® sssEEmmEEEE®
' . . g

CJ2M, CP1E, CP1L, or CJ1M
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1 Overview

I Use Pulse I/0 and Interrupt Inputs (CJ2M CPU Units Only)

With the CJ2M CPU Units, up to two Pulse 1/0O Modules can be mounted. This enables input functions,
such as general-purpose inputs, interrupt inputs, high-speed counter inputs, and quick-response inputs,
and output functions, such as general-purpose outputs, pulse outputs, and variable duty factor pulse
outputs. This provides support for many different types of applications.

Pulse 1/0 Module

SHUN NdOD 2r 40 MIIAIBAQ |-}

omron on s
SYSMAC  cam/plly
CJ2M

CPU35 PREHL

PROGRAMMABLE
CONTROLLER

BF
gartery W
— L MCPWR @ @ o.
]
=
[ =
|

BUS)
b
PERIPHERAL
. @ DJ
100BASE-TX
10BASE-T

E
—
g

P
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S
)

o o | —
-
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3
3
3
3

) 7
A

A
i i

v v
o Normal inputs: 20 (10 per Pulse 1/0O Module) o Normal outputs: 12 (6 per Pulse I/O Module)
o Interrupt inputs: 8 (4 per Pulse 1/0 Module) ¢ Pulse outputs: 4 (2 per Pulse I/O Module)

o High-speed counter inputs: 4 (2 per Pulse 1/0 Module) ¢ Variable duty factor pulse outputs: 4

o Quick-response inputs: 8 (4 per Pulse I/O Module) (2 per Pulse /O Module)
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1 Overview

1-2 Basic Operating Procedure

In general, use the following procedure.

— 1. Setting Devices and Hardware N

Mount the Power Supply Unit, the CPU Unit, the other Units, and the End Covers. Set the DIP switch
and rotary switches as required.

Refer to Section 3 Nomenclature and Functions and Section 5 Installation in the CJ2 CPU Unit
Hardware User’s Manual (Cat. No. W472).

. J
. T
— 2. Wiring N

Wire the power supply, I/0, and communications. Refer to the following manuals.

Refer to Section 5 Installation in the CJ2 CPU Unit Hardware User’s Manual (Cat. No. W472).
Refer to Section 11 Programming Devices and Communications in the CJ2 CPU Unit Software
User’s Manual (Cat. No. W473).

Refer to Section 3 I/O Module Specifications and Wiring for Pulse I/O Module in the CJ2M CPU

Unit Pulse I/O Module User's Manual (Cat. No. W486).
. J

T
— 3. Connecting Online to the PLC 2
Connect the personal computer online to the PLC.

Refer to Section 4 Support Software in the CJ2 CPU Unit Hardware User’s Manual (Cat. No.
W472)

—
—4.1/0 Allocations N

Using the CX-Programmer, allocate /0O memory in the CPU Unit to the mounted Units.

Refer to Section 8 I/O Allocations and Unit Settings in the CJ2 CPU Unit Software User’s
Manual (Cat. No. W473)
Refer to Section 2 I/O Application Procedures and Function Allocations in the CJ2M CPU Unit

Pulse I/0O Module User's Manual (Cat. No. W486).
| J

——
— 5. Software Setup 2

Make the PLC software settings.

e CPU Unit initialization: Refer to Section 4 CPU Unit Initialization in the CJ2 CPU Unit
Software User's Manual (Cat. No. W473).

e DM Area Settings for Special I/O Units and CPU Bus Units: Refer to Section 8 I/O Allocations
and Unit Settings in the CJ2 CPU Unit Software User’s Manual (Cat. No. W473).

e PLC Setup: Refer to Section 9 PLC Setup in the CJ2 CPU Unit Software User’s Manual (Cat.
No. W473).

- J

~ 6. Creating the Program N

Create the program using the CX-Programmer.

Refer to Section 5 Understanding Programming in the CJ2 CPU Unit Software User’s Manual
(Cat. No. W473).

. . T
~ 7. Checking Operation N

Check the I/0 wiring and the AR Area settings, and perform trial operation. The CX-Programmer can
be used for monitoring and debugging.

Refer to 10-7 Debugging in the CJ2 CPU Unit Software User's Manual (Cat. No. W473).

. J
. . T
~ 8. Basic Program Operation N
Set the operating mode to RUN mode to start operation.
. J
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Internal Memory in the CPU Unit
]

This section describes the memory areas contained in the CPU Unit.

2-1 OVeIVIBW ..ttt et e it et e et e et a e a e a i a s 2-2
2-1-1 Memory Configuration ... ........ ... e 2-2
2-1-2 Memory Areas and Stored Data . ............. ... ... .. . ... 2-3
2-1-3  Transferring Data from a Programming Device to the CPU Unit ........... 2-4
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2 Internal Memory in the CPU Unit

2-1 Overview

2-1-1  Memory Configuration

As shown in the following diagram, the internal memory in the CPU Unit consists of built-in flash mem-

ory and built-in RAM. The built-in RAM is used as execution memory and the built-in flash memory is
used as backup memory.

CPU Unit
Built-in Flash Memory Built-in RAM
— Backup Memory I— Execution Memory
: --------------------- Automatic backup
+ User Program Area [ TTTN[ User Program Area
| (Backup)
[ y
1 FB Program Area Automatic backup
]
! (Backup) FB Program Area
[ L
. Automatic backup
1 Parameter Area N Parameter Area
: (BaCkU p) Read at startup
____________________ L
Source and
Comment Areas 1/O Memory Areas
r Tag Memory
Network Symbols (Tags)
— A N /)
' ] ~ .
Data is held in these areas Data is backed up in these
without depending on a areas by a battery.

backup battery.

Backup ﬁ

Battery
(CJ1W-BATO1)

I Built-in Flash Memory

The built-in flash memory backs up the user program and parameters, and stores the program source,

comment, and network symbols. Data is held in this area even without depending on a battery. 1/0
memory is not backed up.

] Built-in RAM

The built-in RAM is the execution memory for the CPU Unit. The user program, parameters, and 1/O
memory are stored in the built-in RAM, and the built-in RAM is backed up by battery.
If the battery does not work (e.g., if the battery voltage is low or no battery is installed), the I/O memory

data is lost. The user program and parameters are backed up to the built-in flash memory, so they are
not lost.
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2 Internal Memory in the CPU Unit

|E| Precautions for Correct Use

The following will occur if the battery is low or when no battery is installed.

* Data in the I/O memory areas will be lost or values will become unstable, including values in
the DM, EM, and HR Areas, which are retained by the battery when power is OFF.

¢ The clock will stop, and all clock-related data will become unstable.
e Error logs will not be retained.
e The Output OFF Bit will become unstable.

MOIAIBAQ L-C

2-1-2 Memory Areas and Stored Data

The following table lists the CPU Unit memory areas and the data stored in each area.

»
T o
Memory area and stored Details Bfli';:':n Built-in =
data RAM g
memory 3
User Program Area The User Program Area stores the object code for executing the user program that | Stored. Stored. ;
was created using the CX-Programmer. g
FB Program Area™1 The FB Program Area stores the function block definitions created using the CX- Stored. Stored. 2
Programmer. 3
)
Parameter Area The Parameter Area stores the initial settings for the PLC. Stored. Stored. 8
@
PLC Name The name of the CPU Unit is stored and can be read and verified by the CX-Pro- Q
grammer to prevent the CX-Programmer from connecting to the wrong PLC. g
Q
PLC Setup Various initial settings are made in the PLC Setup using software switches. Refer to
Section 9 PLC Setup.
I/O Tables 1/0 tables provide information on the mounting status of Units specified by the user.
Refer to Section 8 I/O Allocations and Unit Settings.
Routing Tables Routing tables are network parameters for FINS communications. They are speci-
fied using the CX-Integrator. Refer to the CX-Integrator Operation Manual (Cat. No.
W464).
CPU Bus Unit Setup The CPU Bus Unit Setup stores the initial settings for specific CPU Bus Units. It
includes settings such as Ethernet settings for Ethernet Units and data link parame-
ters for Controller Link Units.
1/0 Memory Areas The I/O Memory Areas are used for reading and writing from the user program. ltis | --- Stored
partitioned into the following regions according to purpose.
A region where data is cleared when power to the CPU Unit is reset, and a region
where data is retained.
A region where data is exchanged with other Units, and a region that is used inter-
nally.
Source and Comment The Source and Comment Areas are used for storing the program source code and | Stored -
Areas comments created using the CX-Programmer.
Source Code The source code for programs (in tasks and function blocks, using ladder, ST, and
SFC languages).
Symbol Table The symbol table contains symbols created using the CX-Programmer (symbol
names, addresses, and I/O comments).
Comments Comments are created using the CX-Programmer and include annotations and row
comments.
Program Index The program index provides information on program sections created using the CX-
Programmer, as well as program comments.
Network Symbols (Tags) 2 Data for network symbols in the global symbol table. Stored -

*1  Supported only by the CJ2M CPU Units. With CJ2H CPU Units, function block definitions are stored in the User Program
Area instead of the FB Program Area.

*2 Supported only by the CJ2H-CPU6[I-EIP and CJ2M-CPU3L[.
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2 Internal Memory in the CPU Unit

2-1-3 Transferring Data from a Programming Device to the CPU Unit

Data that has been created using the CX-Programmer or the CX-Integrator is transferred to the internal
memory in the CPU Unit as shown in the following diagram.

f CX-Programmer \ CPU Unit

- - - User-created programs - - - - —User Program Area

[ User program ]_ ;[ User program ]

— FB Program Area*!

n

Ll

1
1
| Function block o
' definitions i
1 1

definitions

Function block ]

[Network symbols*Z}

Symbol table |

»|Network symbols

— Source and Comment Areas —
1777 source
[ Parameters }

[ Symbol table ]

(PLC memory, PLC Setup,
I/0 tables) Comments and
program index

CX-Integrator
Parameter Area
N
[ Routing tables »  Parameters ]
:[ Routing tables ]

CPU Bus Unit System
L Setup Area

program index

| |
[ Comments and ] J

1
1
1
1
1
1
1
1
1
1
1
1
. ~Tag Memory Area™3 —
1
1
1
1
1
1
1
1
1
1
1
1

N

v

[ CPU Bus Unit System Setup™2 Jl

*1: Supported only by the CJ2M CPU Units.
With CJ2H CPU Units, function block
definitions are stored in the User Program

— 1/O Memory Areas

Area instead of the FB Program Area. The CX-Programmer is used
*2: Ethernet settings are made and trans- to set specific I/O memory
ferred from the CX-Programmer. Data link status, and writing to the 1/0

tables are made and transferred from the
CX-Integrator.

*3: Supported only by the CJ2H-CPU6[I-EIP
and CJ2M-CPU3L1.

Memory Area is enabled.
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CPU Unit Operation

This section describes the internal operation of the CPU Unit and the operating modes
that can be set for the CPU Unit.

3-1 CPUUnitInternal Operation ..............iiiiiiiiiinnnnnennrnnn 3-2
3-1-1 OVBIVIBW . .ottt 3-2
3-1-2  Cycle TimMe . .o e 3-4
3-1-3  Processing at Power Interruptions ... ... .. .. 3-7
3-2 CPU UnitOperatingModes ............coiiiiiiiiriirnarnnrnnnnns 3-8
3-2-1 Operating Modes . . .. ... i e 3-8
3-2-2  Checkingthe OperatingMode . ....... ... .. i 3-9
3-2-3  Changingthe OperatingMode . . .......... ... ... 3-10
3-2-4  OperatingMode Details . ........ ... i 3-14
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3 CPU Unit Operation

3-1 CPU Unit Internal Operation

3-1-1 Overview

The CPU Unit writes data to the internal /O memory areas while it cyclically executes user programs.
Data is exchanged externally when 1/O is refreshed and peripherals are serviced. The following figure
shows the internal operation of the CPU Unit.

( Startup initialization )

>

(1) Overseeing processing /\ _/\_
(2) Program execution
Pro-
cessing Cycle
l cycle time
(8) Peripheral servicing
- — | Configuration
(4) 1/O refreshin g
° <4— Units
_V__

I Startup Initialization

The following processes will be performed once each time the power is turned ON to the PLC.
¢ Detecting connected Units (I/O allocation)

e Comparing the registered I/O tables and the connected Units

» Clearing the non-holding areas in I/O memory according to the status of the IOM Hold Bit

¢ Clearing forced status according to the status of the Forced Status Hold Bit

* Autobooting using the autotransfer files in the Memory Card if one is inserted

* Performing self-diagnosis (user memory check)

¢ Restoring the user program

¢ Updating the PLC Setup
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3 CPU Unit Operation

I Processing Cycle

The CPU Unit will repeatedly perform four processes (overseeing, program execution, I/O refreshing,
and peripheral servicing) after startup initialization. The time it takes to complete one cycle is called the
cycle time.
* Overseeing
This process prepares to execute the user program. It checks the hardware and software required for
processing. The time required for overseeing is called the overhead time.

e Program Execution
This process executes the instructions in the user program. The instructions in the user program are
executed when the operating mode is set to RUN or MONITOR mode. I/O processing for the instruc-
tions is performed on bits and words in the I1/O memory areas in the CPU Unit.

* Peripheral Servicing

This process occurs when messages are required from Programming Devices or Units. Data is writ-
ten from the CX-Programmer or performed for instructions for Network Communications Units.

* |/O Refreshing
This process exchanges data with the Units by using the I/O memory areas. This process is always
performed after program execution. I/O refreshing is performed within the current cycle without inter-
ruption (i.e., without time slicing).

CJ2 CPU Unit Software User’s Manual 3-3
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3 CPU Unit Operation

3-1-2 Cycle Time

The cycle time is the total time for overseeing, program execution, peripheral servicing, and I/O refresh-
ing. The cycle time normally fluctuates each cycle depending on the processing that is performed. Each
of these processes is performed within the cycle time. Refer to Section 12 CPU Unit Cycle Time for
information on how to calculate the cycle time.

@ Additional Information

A constant cycle time can be created by setting a minimum cycle time in the PLC Setup. The
minimum cycle time must be longer than any normal cycle time. For information on how to set a
minimum cycle time, refer to 10-2-1 Minimum Cycle Time.

I Overseeing

The overhead time occurs for overseeing each cycle. The following items are checked.
e Battery error

* Memory Card

¢ DIP switch

* |/O bus

e User program memory

I Program Execution

This is the processing time for instructions in the user program.

* The processing time includes instructions in cyclic tasks that are in READY status and instructions in
interrupt tasks for which the interrupt conditions are met. It does not include instructions that are
jumped in the programs.

* The processing time depends on the number of instructions and the specific instructions that are
used. It also depends on the operands that are specified (e.g., on the amount of data to be pro-
cessed).

¢ In RUN or MONITOR mode, internal processing time is required for instructions with OFF execution
conditions. In the following cases, internal processing is not performed and processing time is not
required.

* A cyclic task in WAIT status

¢ Instructions that are jumped for a JMP(004), CJP(510), or CJPN(511) instruction.

@ Additional Information

Consider the following programming if it is necessary to shorten the cycle time.

» Divide programs into cyclic tasks and place tasks into WAIT status when they do not need to
be executed.

¢ Use the JMP(004), CJP(510), and CJPN(511) instructions to jump instructions when they do
not need to be executed.
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I Peripheral Servicing

3 CPU Unit Operation

Peripheral servicing involves servicing non-scheduled events for external devices. This includes both
events from external devices and service requests to external devices.

Most peripheral servicing for CJ-series PLCs involves FINS commands. The amount of time specified
in the system is allocated to each type of servicing and executed every cycle. If all servicing cannot be
completed within the allocated time, the remaining servicing is performed the next cycle. If peripheral
servicing is delayed too much, increase the fixed servicing time in the PLC Setup to a value larger than

10% using the CX-Programmer.

® Peripheral Servicing Time

With the default peripheral servicing time setting, 10% of the preceding cycle time is assigned to the
total peripheral service. Therefore, the peripheral servicing time depends on the preceding cycle

time.

Set a time longer than 10% of the cycle time using Fixed Servicing Time in the PLC Setup from the
CX-Programmer when peripheral servicing is delayed because too many cycles is required to com-
plete it. Keep in mind that increasing the servicing time will also increase the cycle time.

® Types of Peripheral Servicing

Units

Servicing

Event servicing for Special I/0O Units

Event servicing for CPU Bus Units

* Non-scheduled servicing for FINS commands from Special 1/O Units
and CPU Bus Units (e.g., requests to start external interrupt tasks)

* Non-scheduled servicing for FINS commands from the CPU Unit to the
above Units.

Peripheral USB port service

Serial port service

* Non-scheduled servicing for FINS or Host Link commands received via
the peripheral USB or serial ports from Programming Devices, PTs, or
host computers (e.g., requests to transfer programming, monitoring,
forced-set/reset operations, or online editing)

* Non-scheduled servicing from the CPU Unit transmitted from the periph-
eral USB or serial port (non-solicited communications)

Communications port servicing

¢ Servicing to execute network communications, serial communications,
or file memory access for the SEND(090)/SEND2(491),
RECV(098)/RECV2(492), CMND(490)/CMND2(493), or
PMCR(260)/PMCR2(264) instructions using communications ports
(internal logic ports).

* Servicing to execute background execution using communications ports.

File access servicing

File read/write operations for Memory Cards or EM file memory.

Online editing servicing

Servicing to backup contents edited with online editing in the built-in flash
memory when online editing is being processed.

Backup servicing

Servicing to backup changed contents in the built-in flash memory when
there is a change in programming or parameters.

@ Additional Information

Servicing time is allocated to Special I/O Units, CPU Bus Units, the peripheral USB port, serial
ports, file access, and communications ports.

If servicing is separated over many cycles, delaying completion of the servicing, set the same
allocated time (same time for all services) rather than a percentage under execute time settings

in the PLC Setup.

CJ2 CPU Unit Software User’s Manual
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3 CPU Unit Operation

I I/0 Refreshing

The 1/0

Unit processing time depends on the type and number of Configuration Units that are used in

the PLC. The processing time for each Unit is constant.

It is possible to shorten the processing time by stopping cyclic I/O refreshing for Special 1/0 Units. To
stop 1/O refreshing for Special 1/0 Units, set the parameter on the SIOU Refresh Tab Page in the CX-
Programmer. The following table lists the refresh processing for the PLC Units.

Units

Maximum data exchange

Data exchange area

Basic 1/0 Units

Depends on the Unit.

1/0 Bit Area

Spe- Words allocated in CIO Area 10 words/Unit (Depends on the | Special I/0 Unit Area

cial I/0 Unit.)

Units Unit-spe- | CompoBus/S Master Unit | Depends on the Unit. Words set for remote I/O communications
cific data

CPU Words allocated in CIO Area 25 words/Unit CPU Bus Unit Area

Slrjnsts Words allocated in DM Area 100 words/Unit CPU Bus Unit words

Unit-spe- | Built-in EtherNet/IP port” | Depends on the EtherNet/IP Tag Data Link Area

cific data EtherNet/IP Unit functions that are used.

(Refer to

the right.) | Controller Link Unit and Depends on the Unit. Words set for data links (for either fixed or

SYSMAC LINK Unit

user-set allocations)

DeviceNet Unit

Depends on the Unit.

Words set for remote I/O communications
(for either fixed or user-set allocations)

Serial Communications
Unit

Depends on the protocol mac-
ros.

Communications data set for protocol
macros

Ethernet Unit

Depends on the Unit.

Communications data for socket services

initiated by specific control bit operations.

* Supported only by the CJ2H-CPU6BLI-EIP and CJ2M-CPU3[]. The EtherNet/IP port built into the CJ2H-CPUB6[ -
EIP provides the same performance and functions as a CJ1W-EIP21 EtherNeV/IP Unit. The EtherNet/IP port built
into the CJ2M-CPUS3L] provides very different performance. Refer to the EtherNet/IP Unit Operation Manual (Cat.
No. W465) for details.

@ Additional Information

It is possible to exchange data with the Units when instructions are executed rather than during
the normal I/O refresh period. This is called immediate refreshing. Immediate refreshing is possi-
ble by attaching an exclamation mark (!) to some instructions, or by using the IORF(097),
FIORF(225), and DLNK(226) instructions.

The following instructions can be used to increase the speed of data exchange with certain Spe-
cial 1/0 Units or CPU Bus Units by using direct processing. Refer to the Instructions Reference
Manual (Cat. No. W474) for details.

*1

2

ANALOG INPUT DIRECT CONVERSION (AIDC(216)) (for CJ1W-AD042 High-speed Analog
Input Unit)*1

ANALOG OUTPUT DIRECT CONVERSION (AODC(217)) (for CJ1W-DA042V High-speed
Analog Output Unit)*1

DIRECT TRANSMIT VIA SERIAL COMMUNICATIONS UNIT/SERIAL PORT (DTXDU(262))
(CJ1W-SCULI2 only)*1

DIRECT RECEIVE VIA SERIAL COMMUNICATIONS UNIT/SERIAL PORT (DRXDU(261))
(CJ1W-SCULI2 only)™

PCU HIGH-SPEED POSITIONING (NCDMV(218)) (CJ1W-NCLI14 and CJ1W-NCL] only)*2

PCU POSITIONING TRIGGER (NCDTR(219)) (CJ1W-NCLCI81 only)*2

These instructions are supported only by the CJ2H-CPUBLI(-EIP) (unit version 1.1 or later) and CJ2M
CPU Units.

Supported only by the CJ2H-CPUBLI(-EIP) with unit version 1.3 or later and CJ2M CPU Units.
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3 CPU Unit Operation

3-1-3 Processing at Power Interruptions

If power is interrupted and the interruption is confirmed while the CPU Unit is operating, the instruction
currently being executed will be completed and the following power interruption processing will be per-
formed.

Processing at power interruption will be performed according to the settings for power OFF interruption
tasks."1

e If the power OFF interrupt task has been enabled, the task will be executed and then the CPU Unit

will be reset immediately.

* |If the power OFF interrupt task has not been enabled, the CPU Unit will be reset™2 immediately.

*1  The power OFF interrupt task is executed immediately before the CPU Unit is reset due to power interruption.
*2 It is possible to perform power interruption processing after a specified range of instructions is executed when

the power is interrupted during operation.

Operation will always continue for momentary power failures of less than 10 ms for an AC power supply
and less than 2 ms for a DC power supply. It is possible to lengthen the time from which a power inter-
ruption is detected until it is confirmed as a power interruption when the power supply conditions are
poor.

For information on processing at power interruption, refer to A-5 Operation for Power Interruptions.
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3 CPU Unit Operation

3-2 CPU Unit Operating Modes

3-2-1

3-8

Operating Modes

The operating mode can be set to control the operating conditions of the CPU Unit and control whether
settings can be made in the CPU Unit. There are three operating modes.

® RUN mode:

RUN mode is used for actual operation of the system and provides the fastest operation.

The programs are executed.

Bits cannot be force-set/reset, values in I/O memory cannot be changed, and online editing is not
possible.

® MONITOR mode:

MONITOR mode is for trial operation and adjustment.
The programs are executed.
Bits can be force-set/reset, values in /O memory can be changed, and online editing is possible.

® PROGRAM mode:
PROGRAM mode is for transferring programs and the PLC Setup and creating the 1/O tables.

The programs are not executed.

Change the operating mode by using the CX-Programmer connected to the CPU Unit.
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3-2-2 Checking the Operating Mode

I Front-panel Indicator on the CPU Unit

3 CPU Unit Operation

The RUN indicator on the front of the CPU Unit indicates the operating mode as described below.

Operating mode RUN indicator on CPU Unit Remarks
PROGRAM mode OFF
RUN or MONITOR mode | Lit green Use the CX-Programmer to see if the mode is RUN or

MONITOR mode.

I CX-Programmer

You can check the operating mode in the project tree or status bar of the CX-Programmer.

® Project Tree
Offline

Online
=

==l

= f!} MewProject
=|-[ff MewPLC1[CIZH] OFfline
= Symbols

= ﬂfﬁ} MewPraject

A

= E MewPLC1[C12H) S opProgram Mode
= Symbols

sopojy Bunesado Hun NdO 2-€
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§7 10 Table and Unit Setup 97 10 Table and Unit Setup 4
Settings Settings
Gt Memary [E] Memoary card
= ”':;% Programs |}_, Errar log
= Qg MewPrograml {00% PLC Clock The CPU Unit's operating
573 Symbols G Memory mode is displayed.
B sectionl %% Programs
@ EMND = QE MewProgram] {00} Stopped
IF Function Blacks =0 Symbols
E Sectionl
5 EnD

IF Function Blocks

® Status Bar

Far Help, press F1 rung 0 (0, 0) - 100%

MewPLC1 € Manitor Mode 3.56 ms

The average cycle time will be displayed if
the CPU Unit is in RUN or MONITOR mode.

The operating mode is displayed here. |

@ Additional Information

An external RUN output can be achieved by using the CJ1W-PA205R Power Supply. The RUN
output (contact output) on the CJ1W-PA205R will turn ON in RUN or MONITOR mode unless
there is a fatal error.
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3 CPU Unit Operation

3-2-3 Changing the Operating Mode

3-10

I Changing the Operating Mode

The operating mode can be changed from the CX-Programmer.

® Changing the Startup Mode

The default operating mode when the CPU Unit is turned ON is RUN mode. To change the startup
mode to PROGRAM or MONITOR mode, set the desired mode in Startup Setting in PLC Setup from
the CX-Programmer.

73 PLC Settings - NewPLC1 |

Startup ] Settings] Timings] siou Heflesh] UnitSettings] Senal Port PeripheralSewice] FIMS Protection]

Mode
™ Pragram
™ Manitar
* Fun

Startup Hold

™ 10 Hald Bit

E xecution Setting
[T Start runming prograrm whes iniialising UnitAnser board recognition

[T Start peripheral service when Inner board iz being recogrized

=0l =

C1ZH-CPUG4-EIR

Tonitar

® Changing the Operating Mode after Startup

Use one of the following procedures.

* Select PROGRAM, MONITOR, or RUN from the Operating Mode Menu.

* Right-click the PLC in the project tree, and then select PROGRAM, MONITOR, or RUN from the
Operating Mode Menu.
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3 CPU Unit Operation

I Memory Status after Mode Changes and Power Interruptions

Some parts of I/O memory, such as the CIO Area and Work area, will be cleared when the operating
mode is changed between RUN or MONITOR mode and PROGRAM mode. These are called non-hold-
ing areas. To hold the contents of these areas when the operating mode is changed, turn ON the IOM
Hold Bit (A500.12) in the Auxiliary Area

Non-holding areas

Mode change Holding Areas

¢ |/O Area ¢ HR Area
e Data Link Area e DM Area
e CPU Bus Unit Area e EM Area
e Special I/O Unit Area e Counter PV and Completion Flags

(Auxiliary Area bits/words are held or not
held depending on the address.)

* Work Area

¢ Timer PV and Completion Flags
¢ Index Registers

¢ Data Registers

* Task Flags
(Auxiliary Area bits/words are held or not

sopojy Bunesado Hun NdO 2-€

held depending on the address.) w

n

RUN or MONITOR to | Cleared*1 Held &
PROGRAM Q
[V}

PROGRAM to RUN =
or MONITOR a
RUN to MONITOR or | Held Held 3
MONITOR to RUN g
Power interruption | Cleared™3 Held %
*2 «
reset Z
o

&

*1  Memory is cleared on if the IOM Hold Bit is OFF. If it is ON, data will be held as follows:

1/0 Memory Output bits allocated to Output Units
Mode Fatal error Mode Fatal error
I/0 Memory changed changed
Hold Bit sta- between e between _—
atal error atal error
tus (A500.12) | PROGRAM | = 0 han A PROGRAM | iher than S
and FALS executed and FALS executed
RUN/MONI- RUN/MONI-
TOR TOR
OFF Cleared Cleared Held OFF OFF OFF
Held Held Held Held OFF:
Values in the I/O memory in
the CPU Unit will be held when
ON
a fatal error occurs, but the
outputs from Basic Output
Units will turn OFF.

*2 The IOM Hold Bit (A500.12) will be turned OFF when a power interruption is reset. To retain the status, select
the /IOM Hold Bit Check Box in the Startup Hold Settings Tab Page of the PLC Setup using the CX-Program-
mer, and then transfer the PLC Setup.

*3 The Task Flags will be cleared regardless of the status of IOM Hold Bit (A500.12).
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3 CPU Unit Operation

3-12

I Output Status from Basic Output Units after Mode Change

When the operating mode is changed between RUN or MONITOR mode and PROGRAM mode with
the default settings, the outputs from Basic Output Units will be refreshed according to the I1/O memory
status that exists when the mode is changed.

The output status for Basic Output Units will be as follows depending on whether IOM Hold Bit
(A500.12) is ON or OFF.

e If A500.12 is OFF, the output bits will be cleared when the mode is changed to PROGRAM mode,
and so the outputs from the Basic Output Units will turn OFF.

* If A500.12 is ON, the status of the output bits is held when the mode is changed to PROGRAM mode,
and so the status of the outputs from the Basic Output Units will also be held.

|E| Precautions for Correct Use

Precautions for setting the IOM Hold Bit (A500.12) to ON

When the mode is changed from RUN or MONITOR mode to PROGRAM mode, the I/O memory
status of the outputs will not be cleared (i.e., turned OFF), and the status before changing to
PROGRAM mode will be held. Therefore, when changing the mode again from PROGRAM
mode to RUN or MONITOR mode, the I1/0O memory values before changing to PROGRAM mode
will be output.

If operation stops due to a fatal error (including execution of an FALS(007) instruction), however,
all outputs from the Basic Output Units will turn OFF even if the I/O memory status in the CPU
Unit is held.
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3 CPU Unit Operation

I Output Status from Basic Output Units in PROGRAM Mode

Outputs from Basic Output Units will be refreshed with the 1/0O memory output bit status even in PRO-
GRAM mode. Therefore, the status will be output from the Basic Output Units when the output bits in
I/O memory are changed using the CX-Programmer or other Support Software.

/\\ WARNING

The CPU Unit refreshes 1/0 even when the program is stopped (i.e., even in PROGRAM mode). Con-
firm safety thoroughly in advance before changing the status of any part of memory allocated to Basic
I/O Units, Special I/0O Units, or CPU Bus Units. Any changes to the data allocated to any Unit may
result in unexpected operation of the loads connected to the Unit. Any of the following operation may
result in changes to memory status.

sopojy Bunesado Hun NdO 2-€

e Transferring /O memory data to the CPU Unit from a Programming Device

e Changing present values in memory from a Programming Device
e Force-setting/-resetting bits from a Programming Device
¢ Transferring I/O memory files from a Memory Card or EM file memory to the CPU Unit

¢ Transferring I/0 memory from a host computer or from another PLC on a network

To be sure that the outputs from the Basic Output Units remain OFF, turn ON the Output OFF Bit
(A500.15). (See note.) The INH indicator on the front of the CPU Unit will be lit when all outputs are
OFF (i.e., when the Output OFF Bit is ON).

Note The status of the Output OFF Bit (A500.15) is held when the operating mode is changed and the power is
turned OFF and ON, i.e., the outputs will remain OFF.
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3 CPU Unit Operation

3-2-4 Operating Mode Details

The following table shows the status during each operating mode.

Operating mode

PROGRAM

MONITOR

RUN

Purpose Stopping operation and | Testing operation and Main operation
transferring programs making adjustments
Program status Stopped Executed Executed
RUN indicator OFF ON ON
Operation Creating 1/0 Possible Not possible
using CX-Pro- | tables
grammer Transferring
PLC Setup
Downloading
programs
Checking pro-
grams
Online editing | Possible Not possible
Checking wir-
ing by force-
setting/reset-
ting bits
Changing 1/0
memory PVs
Changing
timer/counter
PVs and SVs
Uploading pro- | Possible
grams
Monitoring I/O
memory
Monitoring pro-
grams
I/O refreshing Executed
Cyclic tasks Stopped Tasks set to start when operation starts and tasks
that are started with a TASK ON instruction are
executed. Other tasks are stopped.
Interrupt tasks Stopped Executed when interrupt conditions are satisfied.
Outputs from IOM Hold Bit OFF immediately after | Depends on the pro- Depends on the pro-
Basic Output OFF changing to PRO- gram gram
Units allocated GRAM mode."2
. *1
output bits IOM Hold Bit | Status held after chang-
ON ing to PROGRAM

mode."2

*1  When the Output OFF Bit (A500.15) is ON, the outputs from the Basic Output Units will turn OFF regardless of
the operating mode and 1/0O memory status. The outputs will remain OFF even if the power supply is turned

ON.

*2 The outputs from Output Units will be refreshed if memory status is changed using Support Software or PT,
even in PROGRAM mode.
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CPU Unit Initialization

This section describes the initialization processing that is performed for the CPU Unit at

startup.
4-1 Overview of CPU Unit Initialization ................... ... ... o0t 4-2
4-1-1 CPU Unit Initial Settings .. ...« e 4-2
N I =T =1 1 o 4-8
4-3 Creatingl/OTables ........c.iiiiiiiii i et etnnannnens 4-9
4-3-1 O Tables . . ..o 4-9
4-3-2  Automatic Allocation ............ . .. 4-10
4-3-3 Manual Allocation . ......... ... 4-10
4-4 Setting RoutingTables .............ciiiiiiiiinriirnnrnnrnnnnns 4-11
4-4-1 RoutingTables . ....... ... .. 4-11
4-4-2  Cases in Which Routing Tables Are Required . . ...................... 4-13
4-4-3  Setting and Transferring Routing Tables .. .......... ... ... ... ... .... 4-14
4-5 Setting Allocated DM Area Words for Special I/O Units
and CPUBuUS UNits. ...ttt et e i et e e 4-15
4-5-1 Setting Allocated DM Area Words for Special I/O Units and CPU Bus Units 4-15
4-5-2  Setting Procedure ... ...t 4-15
4-6 CPUBus UnitSetup Area ...........cciiiirinnnrrnnnnnnnnrnnnns 4-16
4-6-1 CPUBuUS Unit Setup Area . ...ttt e 4-16
4-6-2  Setting Procedure . ......... ...t 4-16

CJ2 CPU Unit Software User’s Manual 4-1




4 CPU Unit Initialization

4-1 Overview of CPU Unit Initialization

4-1-1 CPU Unit Initial Settings

Both hardware settings with the DIP switch and rotary switches on the front of the CPU Unit and soft-
ware settings to set parameters with the CX-Programmer or other software must be made to make the
initial settings required for the CPU Unit.

I Hardware Settings

® DIP Switch

Set the DIP switch according to the application.

Location Purpose Setting method
DIP switch on front of | Main purposes: Make the settings with
CPU Unit * Program write protection: Turn ON pin 1. the power supply OFF,
¢ Automatic transfer at startup: Turn ON pin 2. and then turn the
. . , power supply ON.
¢ Toolbus connection with RS-232C: Turn ON pin 5.
¢ User-defined pin: Turn ON pin 6.
¢ Simple backup: Turn ON pin 7.

® Rotary Switches

A unit number and node address are allocated to the built-in EtherNet/IP port on the CJ2H-CPUBLI-EIP
and CJ2M-CPU3L[] in the same way as for a CPU Bus Unit. Words are allocated to the built-in Ether-
Net/IP port in the CPU Bus Unit Areas in the CIO Area and DM Area according to the unit number set-

ting.

For details on hardware settings, refer to 3-1 CPU Units in the CJ2 CPU Unit Hardware User’s Manual
(Cat. No. W472).
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4 CPU Unit Initialization

I Software Settings

The following table gives the software setting applications and setting methods for applicable Units.

File created with Backup
’ . N— . A o
Units Settings Application Setting method Prograr.nmlng destination £
Device o
CPU Unit Param- | PLC name Preventing incorrect CX-Programmer CX-Programmer Built-in flash §
eter connection to CPU project file (.CXP) memory s,
area Units %
PLC Setup Using non-default %
specifications g
Registered 1/0O | Checking for incorrect S
tables connection and auto- =
matic allocation are 5
required or reserving o
words for future alloca- N
tion and other applica- 5
tion-specific settings S
Routing tables | Required when con- CX-Integrator Routing table file
necting more than one (.RTG)
FINS Network Com-
munications Unit (*1)
Ethernet Units CPU Bus Unit | Using Ethernet Units CX-Programmer CX-Programmer Built-in flash ~
Setup Area project file (.CXP) memory -
Controller Link (CPU Bu*s. Unit Using user-set data CX-Integrator Data link tables o
Units (data link Setups)(*2) | jinks for Controller (CL2) 2
tables) Links S
FL-net Units Using FL-net Units CX-FLnet FL-net Support ;
(FL-net Support Software setting file =
Software) (.Csv) "U—’)
Special I/0O Units 1/0 DM Area word | Using Special I/O ¢ CX-Programmer | CX-Programmer Built-in RAM (bat- %_
and CPU Bus Units | memory | allocations (*2) | Units or CPU Bus * User program project file (.CXP) tery backup) §
to Special /0O | Units
Units or CPU
Bus Units

*1  The following are classified as FINS Network Communications Units.

¢ Network Communications Unit Classified as CPU Bus Unit:
Controller Link Units, SYSMAC LINK Units, Ethernet Units, DeviceNet Units, and FL-net Units

¢ Using the CJ2H-CPUBG[J-EIP or CJ2M-CPU3[] built-in EtherNet/IP port for FINS network communications
* Using a serial gateway with a Serial Communications Unit and using routing tables.
Routing tables are not applicable to Network Communications Units for Special 1/0O Units (e.g., CompoNet Master
Units).
*2 The initial settings given above for the Special /0 Units or CPU Bus Units are stored in the CPU Unit. Data and programs

stored in the Special /0O Units and CPU Bus Units are created separately using Support Software specific to the Unit and
then transferred to the Special I/0O Units and CPU Bus Units through the CPU Unit.
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4 CPU Unit Initialization

@ Additional Information

Setting Program Tasks
The initial settings for assigning programs to tasks is set with the following program properties

using the CX-Programmer.

Program Properkies £
—a| General l Protection | Comments |

MHame: |N ewProgram]

Task ype: |E_l,lc|ic Task 00 [Startup) j

W Operation start

Size: 25 Steps

® PLC Name

This is a name that the user sets for the CPU Unit. Make the setting by selecting PLC Info — PLC
Info from the PLC Menu of the CX-Programmer.

The system will check if the name registered in the PLC matches the PLC name in the project when
the CX-Programmer is online.

PLC Setup

The PLC Setup is used to make changes for using the CPU Unit with non-default specifications. The
following settings are examples of the defaults for the CPU Unit.

Startup mode: RUN mode
RS-232C port: Host link
Fixed servicing time: 10% of cycle time

To use specifications other than these defaults, change the PLC Setup using the CX-Programmer,
and transfer the PLC Setup to the CPU Unit.

= Transferring PLC Setup from the CX-Programmer

Transferring from the CX-Programmer

CPU Unit

PLC Setup

]
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4 CPU Unit Initialization

® |/O Tables

Create 1/O tables to detect incorrect Unit connections when manually setting Unit slots or to manu-
ally allocate I/0 in the CPU Unit. By default, CPU Unit I/O is automatically allocated in the order that
the Units are connected each time the power supply is turned ON.

Create the I/O tables by using one of the following operations from the CX-Programmer.

* Online: Perform the procedure for creating the 1/O tables with connected Units.

» Offline: Edit the I/O tables (with or without the Units mounted), and then transfer the tables to the
CPU Unit.

Transferring from the CX-Programmer

LI

£ CPU Unit

Create /O tables or edit and
then transfer 1/O tables.

Registered 1/0 tables

uonez|jeiul HUN NdD JO MIIAIBAQ L-b

i s = BrD
E : = G
i{gﬁn."géﬁfw When the CPU is turned ON, the system N
© % [0005] Rack 03 checks if the contents of the registered 1/0 '
S— tables and the mounting conditions of the -
: Units are the same. -
(@]
&
® Routing Tables c
=3
Routing tables must be created with the CX-Integrator if more than one FINS Network Communica- =
tions Unit (CPU Bus Unit) is mounted to the CPU Unit. In the local network table, a network address 5
is assigned to each FINS Network Communications Unit. o
Set the local network table with the CX-Integrator and transfer it to the CPU Unit. §

Transferring from the CX-Integrator

CPU Unit

Transfer the routing tables.

ol

Ll

Rwwmnant

Network addresses are

} @ assigned.

SAARRARR
N i}
ellululolobe). JRE

L

] Lj;mm

i
i
H
i
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4 CPU Unit Initialization

® CPU Bus Unit Setup Area

If specific CPU Bus Units, such as Ethernet Units, Controller Link Units, or FL-net Units are used,
the particular settings for each of those Units must be made and transferred to the CPU Unit.

Example: Using an Ethernet Unit
Make the Ethernet settings using the CX-Programmer.

To make Ethernet settings, right-click the Ethernet Unit in the I/O tables of the CX-Programmer, and
then select Edit CPU Bus Unit Settings.

Make the settings for the Ethernet Unit in the I/O tables of the CX-Programmer, and then transfer the
I/O tables to the CPU Unit.

Transferring from the CX-Programmer

Ethernet Unit
CPU Unit

Make settings for the Unit
in the 1/O tables and then
transfer the settings to the
Ethernet Unit.

@ Additional Information

If user-set data link tables are to be used with a Controller Link Unit, set the data link tables and
then save them in the CPU Unit.
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4 CPU Unit Initialization

® DM Area Word Allocations for Special I/O Units and CPU Bus Units
If a Special I/O Unit or CPU Bus Unit is used, make the settings for the words allocated in the DM
Area, and then transfer the settings to the CPU Unit.

Use one of the following methods to set the allocated DM Area words with the CX-Programmer.

* Right-click each Special /0 Unit or CPU Bus Unit in the I/O tables, and then select Edit CPU Bus
Unit Settings to set the allocated DM Area words.

* Set the allocated DM Area word in PLC memory.

Set the allocated DM Area words for each Special I/O Unit or CPU Bus Unit with the CX-Program-
mer, and then transfer the settings to the CPU Unit.

Transferring from the CX-Programmer

Special I/O Unit or CPU Bus Unit
CPU Unit

e e
== ——

D: LT CITTTIEi T
©° E E

= (0]
B 00 |[Fe ==
....... Al,

Settings in allocated

uonez|jeiul HUN NdD JO MIIAIBAQ L-b

DM Area words for -
Special I/O Unit or i §
CPU Bus Unit 1
o
Make the settings for the Unit ~
in the I/O tables and then transfer N
the settings to the CPU Unit. N
(@]
U
Or (e
[
=
=)
=
L
w
o
=
«Q
7]
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4 CPU Unit Initialization

4-2 PLC Setup

The PLC Setup contains the basic settings for the CPU Unit. Parameters in the PLC Setup must be

changed if the CJ2 CPU Unit is to be used with specifications that are not the defaults. The parameters
in the PLC Setup are set by using the CX-Programmer.

For details on the PLC Setup, refer to Section 9 PLC Setup.
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4-3 Creating I/0 Tables

You must create I/O tables only in the following cases. I/O tables are created by using the CX-Program-
mer.

¢ To check for incorrect connections
¢ To reserve words

It is not necessary to create I/O tables if checking for incorrect connection is not required and automatic
allocation is acceptable.

b
w
Q
[1]
4-3-1 1/O Tables 2
«Q
The type and location of Units connected to the CPU Unit are registered in the I/O tables. If I/O tables §
are created, the system will check if the types and locations of the Units actually connected to the CPU &
agree with the data registered in the I/O tables when the CPU Unit is tuned ON. ]
The I/O tables can be made based on the actually connected Units when the CX-Programmer is online,
or they can be manually set when the CX-Programmer is offline and then transferred to the CPU Unit.
Units
I/O Tables CPU Unit
CJ2H-CPUBS-EIP - — o o % &
- - == ———————— -
00 0000 CJ1W-ID201 8 == -
01 2000 CJ1W-ADO41-V1 : o
02 1500 CJ1W-CLK21-V1 I
03 0001 Open slot %
04 0001 Open slot ’
L S S

v v v VAN ' 1W-CLK21-V1
Location I/0 memory  Unit type l_ 8éu BSs Unit
(slot number) area address

CJ1W-AD041-V1

Special 1/0 Unit

CJ1W-1D201
Basic I/0 Unit

1/O tables can be made using the
CX-Programmer online for the actual
Units or edited offline as desired and
then transferred to the CPU Unit.

CX-Programmer
The CPU Unit automatically verifies with the connected Units (actual I/O tables) mounted to it according
to this data.

e [f there is a mismatch, an 1/O setting error will occur, and operation will not start.
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4-3-2 Automatic Allocation

With automatic allocation, I/O tables are not created by the user. Every time the power supply is turned
ON, I/0O memory will be allocated to each Unit based on the locations of the Units. The allocated mem-
ory is used for data exchange with the Units.

There are no registered 1/O tables, and the system will not check the Unit configuration.

1/0 Tables )
Units
CJ2H-CPUGS-EIP CPU Unit
00 0000 CJ1W-ID201 00 01 02

01 2000 CJ1W-AD041-V1
02 1500 CJ1W-CLK21-V1

03 0001 Open slot
04 0001 Open slot

r X

A} A} 1
Location 1/O memory Unit type ' i R
(slot number) area address — 8éLWBSs|_ E%Tt v
CJ1W-AD041-V1
Special I/0O Unit

CJ1W-ID201

Automatic allocation \—‘\/_‘/ Basic /O Unit

| Units

< 7

4-3-3 Manual Allocation

With manual allocation, the user creates I/O tables called registered 1/O tables.

You can create I/O tables by using one of the following methods with the CX-Programmer.

* Creating I/O Tables Based on the Actual Unit Configuration
With this method, I/O tables are automatically created based on the configuration of actually mounted
Units with the CX-Programmer connected online.

» Editing I/O Tables Manually and Transferring Them to the CPU Unit

With this method, the I/O tables are manually created offline by registering each Unit in the desired
location using the CX-Programmer, and the completed I/O tables are transferred to the CPU Unit.

Whichever method is used, an I/O Setting Error will occur (A401.10 will turn ON) and operation will not
start if the configuration of connected Units is different from the unit configuration in the 1/0 tables when
the PLC is turned ON.

For details on 1/O allocation methods, refer to 8-1 I/O Allocations. For details on creating 1/O tables,
refer to 8-2 Setting CPU Bus Units and Special I/O Units.
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4 CPU Unit Initialization

4-4 Setting Routing Tables

Settings for routing tables must be made with the CX-Integrator if more than one FINS Network Com-

munications Unit is mounted to the PLC and the following operations are to be performed.

e The network that is being accessed is switched from Support Software or an instruction in a ladder
program.

* Communications are performed across network layers.

4-4-1 Routing Tables

A communications method called FINS is used between OMRON Network Communications Units
(CPU Bus Units). The transmission path, however, is not specified in the FINS protocol. Routing tables
define the network address settings and communications paths required when FINS network communi-
cations are performed.

sajqel bunnoy bumes -

] Applicable Units

Network addresses for the following Units are set in the routing tables.

¢ Network Communications Units for CPU Bus Units:
Controller Link Units, SYSMAC LINK Units, Ethernet Units, EtherNet/IP Units used for FINS network
communications, DeviceNet Units, and FL-net Units

* Built-in EtherNet/IP port on the CJ2H-CPU6[J-EIP and CJ2M-CPU3L] when used for FINS network
communications

» Serial ports on Serial Communications Units when communications are performed across network
layers using serial gateway

Network Communications Units classified as Special 1/0 Units (e.g., CompoNet Master Units) do not
need to be set in the routing tables.

so|qe) Bunoy L-p-p
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4 CPU Unit Initialization

I Tables Comprising Routing Tables

Routing tables consist of the following two tables.

® Local Network Table

Network addresses from 1 to 127 are set for the Network Communications Units (CPU Bus Units)
connected in the local PLC. The local network table is used by the CPU Unit to identify Network
Communications Units mounted to the local PLC and the corresponding communications networks if

more than one Network Communications Unit is mounted to the PLC.

This table shows which Network Communications Unit
connected in the local PLC must be passed through to

reach a specified network.

nit number: A
Unit number: B

Local Network Table

Network address Unit number
a A
b B
c C

Local PLC Unit number: C
ks
Network ¢
Network b
Network a

The local network table gives the unit number of the Network Communications Unit connected in the
local PLC and the corresponding address of the FINS network connected to that Unit for FINS commu-

nications.

® Relay Network Table

A relay network table is set to perform FINS communications across network layers. The relay network
table tells how to relay communications until the message reaches the final destination. The table gives
the network address and node address of the first relay point (i.e. first point to reach) on the route to a

destination network (final network) to which the local PLC is not connected.

The destination network is reached by progressing through the relay points.

Relay Network Table

Relay Network Table

Destination network Relay Destination network Relay
address Network Node ~ address Network Node
(final destination) address address (final destination) address address
a b n b a m
j Node n
Message addressed to network Node m
“a’is received. ______
P N N
N
D D ) Message addressed to
’ network “b” is received.

Network b

I

Network a
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4 CPU Unit Initialization

4-4-2 Cases in Which Routing Tables Are Required

Set the routing tables (local network table and relay network table) in the CPU Unit as required by the

application.

|E| Precautions for Correct Use

Conditions Required for a Local Network Table

A local network table is required if there is more than one Network Communications Unit con-
nected in the PLC even when relaying is not performed.

The following table shows whether routing tables are required or not according to the network usage

conditions.

Network usage
condition

System configuration

Routing tables

Local net-
work table

Relay net-
work table

A Network Communi-
cations Unit is not
connected in the PLC
or only a Network
Communications Unit
classified as a Spe-
cial /0 Unit (e.g.,
CompoNet) is con-
nected.”1

Message
communications

CX-Programmer

()

Only Network Communications Units
classified as Special I/0 Units

Local PLC

v

CompoNet

1 ]

One network = Local network

= Network address = 0

Not required

Not required

paiinbay

sajqel bunnoy bumes -

a1y sajqeL Bulnoy YIUM Ul SISBD Z-b-p

More than one Com- CX-Programmer Required for | Required if
i i i - It is necessary to specify which of the Network i ica-
mgnlcatlons Unit clas D e all PLCs in gommu_mca
sified as CPU Bus the net- tions will be
Units is connected in L works™2 performed
ocal PLC
the PLC. | ) across net-
Message .
commL?nications WOI’k Iayers.
*3
Multiple
networks
= Set more
than one
network

address.

*1 Set the remote network address to 0 if a node in the network will be accessed using a Programming Device.

*2 If there is no local network table and access is made with the network address set to 0 using a Programming
Device or an instruction in a ladder program, the network with the Network Communications Unit with the low-
est unit number will be accessed automatically in FINS communications. In this way, the network can be
accessed by setting the lowest unit number for the Network Communications Unit in the network to be
accessed without setting local network tables.

*3 Relay network tables do not need to be set if communications will not be performed across network layers.
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4 CPU Unit Initialization

4-4-3 Setting and Transferring Routing Tables

1 Start the CX-Integrator.

2 Select Start Routing Table from the Tools Menu.
3 select FINS Local.

Edit the routing tables on the Table View Tab Page.

2 PLC Routing Table - FINS Local g [=] 1]

File Edit Options Window Help

||| @R ] 2| [5] |-

Local Netnork Remote Network

siou emate Netwolk  RelapNetwork  Relay Node

=
H

ululululufululu]

L

R
f
2
3
4
g
B
7
8

- g, Uit 225(Inner Board)
@, Unit 252(PORT)
g Uit 253(PRPHL)

ululululululalu

RRRRARRR

SIS
LbLLLLLL

oK Festore | Carcel |
BELT Wiain Vier | Overview | TabieView

Unkrown Offline

s

5 Connect the CX-Integrator online, and then select Transfer to PLC from the Options Menu to
transfer the routing tables to the CPU Unit.

6 Select Save Local Routing Table File from the File Menu.

m Precautions for Correct Use

Routing Table Data File
The routing tables are stored in an individual file (.rtg) created with the CX-Integrator. It is not
included in the CX-Programmer project file (.cxp).
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4 CPU Unit Initialization

4-5 Setting Allocated DM Area Words for
Special I/0 Units and CPU Bus Units

These settings must be made if Special /O Units or CPU Bus Units are used. Set the DM Area words
allocated to Special I/O Units and CPU Bus Units using the CX-Programmer.

4-5-1 Setting Allocated DM Area Words for Special I/0 Units and CPU
Bus Units

The initial settings for Special I/O Units and CPU Bus Units are made words allocated to the Unit in the
DM Area of the 1/0O memory in the CPU Unit. The settings in the allocated DM Area words are trans-
ferred to the Special I/0 Units and CPU Bus Units from the CPU Unit when the power supply is turned
ON.

The allocated DM Area words are allocated from the following addresses

NdD PUE sHun O/l [e109ds 10} SPIOM BaIY A PaIEO|Y BUleS G-

suun sng

® Initial Settings for Special /0 Units

One hundred words per Unit are allocated from between D20000 and D29599 according to the unit
number set on the rotary switches on the front of the Unit.

@ Initial Settings for CPU Bus Units

One hundred words per Unit are allocated from between D30000 to D31599 according to the unit
number set on the rotary switches on the front of the Unit.

The actual settings and transfer timing for the allocated DM words depend on the type of Special 1/0
Unit and CPU Bus Unit and area. For details, refer to the operation manual for the Special I/O Unit or
CPU Bus Unit.

SHUN SNg NdD PUE sHun O/l [e10ads

10} SpIOA BRIV NQ PoYedO||Y Bumes |-G-

@ Additional Information

Settings for Special 1/0 Units and CPU Bus Units are also contained in the CPU Bus Unit Setup
Area for specific Units, such as Ethernet Units and Controller Link Units, and data and programs
are also stored in Special I/O Units and CPU Bus Units (created using the Support Software for
the specific Unit).

4-5-2 Setting Procedure

Make the settings using one of the following methods.

* Select the Units in the PLC 1/O Table Window of the CX-Programmer, make the settings for the Spe-
cial /0 Units and CPU Bus Units, and then transfer the settings to the CPU Unit.

» Set the data for individual addresses in the allocated DM Area words in the PLC Memory Window of
the CX-Programmer, and then transfer the settings to the CPU Unit.

» Set the data for individual addresses in the allocated DM Area words by using MOV(021) or other
instructions in the user program.

Refer to 8-2 Setting CPU Bus Units and Special I/O Units for the procedure for allocating DM Area
words to CPU Bus Units and Special /0 Units with the CX-Programmer.
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4-6 CPU Bus Unit Setup Area

4-6-1 CPU Bus Unit Setup Area

A setup area stores the settings for specific CPU Bus Units mounted to the CPU Unit. The following
three types of Units and settings use this area.

¢ Ethernet Units: Ethernet settings
¢ Controller Link Units: Data link tables (when user-set tables are used)
¢ FL-net Units: FL-net settings

4-6-2 Setting Procedure

Make the settings using the following Support Software.

Data Support Software
Ethernet Unit settings Make the settings for the Special I/O Unit or CPU Bus Unit in the
I/O tables of the CX-Programmer or make the setting using HTML.
Controller Link Unit data link tables Make the settings using data link tables in the CX-Integrator.
FL-net Unit settings Make the settings using the CX-FLnet FL-net Support Software.

I Memory Used for CPU Bus Unit Setup Area

The maximum amount of memory that can be used for the CPU Bus Unit Setup Area is 10,752 bytes.
Design the system so that the memory used for the CPU Bus Unit Setup Area is within the limit accord-
ing to the combination of CPU Bus Units in the PLC. If the limit is exceeded, some Units may operate
only at the default settings, and some may not operate.

® Memory Used for CPU Bus Unit Setup Area

Unit Model sifo‘;t‘i‘;d

Controller Link Unit CJ1W-CLK23 512

Ethernet Unit CJ1W-ETN11 412
CJ1W-ETN21 994

FL-net Unit CJ1W-FLN22 988

EtherNet/IP Unit CJ1W-EIP21 0

Serial Communications Unit CJ1W-SCU21/31/41-V1
CJ1W-SCU22/32/42

DeviceNet Unit CJ1W-DRM21

Position Control Unit with MECHA- CJ1W-NCF71 (-MA)

TROLINK-II Communications

EtherCAT-compatible Position Control CJ1W-NC281/481/881/F81

Units CJ1W-NC482/882

Motion Control Unit CJ1W-MCH71

Analog Input Unit CJ1W-ADG41

Storage and Processing Unit CJ1W-SPUO01-V2

Units that use 0 bytes do not use the CPU Bus Unit Setup Area.
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Understanding Programming
]

This section describes the basics of programming CJ2 CPU Units.
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5 Understanding Programming

5-1 Programming

5-1-1 Programming Overview

I Structure of User Programs

User programs are created by using the CX-programmer. Programs consist of the following parts.

* Programs
The entire user program consists of multiple programs. Each program ends with an END(001)
instruction.

¢ Tasks (Smallest Executable Unit)
A program is assigned to a task to execute it. (In the CX-Programmer, the task number is specified in
the properties as a program attribute.) Tasks include cyclic tasks (executed with normal cyclic pro-
cessing), interrupt tasks (executed when interrupt conditions have been completed), scheduled inter-
rupt tasks (executed at specified intervals), and the power OFF interrupt task (executed when the
power is interrupted).

CPU Unit

Buiwwesbold |-

The user program consists of
multiple programs. Each program is
allocated to a task. Tasks are
executed in order of task numbers.

Program

User program

e |

Programs are
assigned to tasks
for execution.

Program

mainienQ bulwwelboid |-1-G

* Sections
When creating and displaying programs with the CX-Programmer, the one program can be divided
into any number of parts. Each part is called a section. Sections are generally made to make the pro-
gram easier to understand.

* Subroutines and Function Blocks
In one program, you can create subroutine programs and function blocks.
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I User Program Data

The entire user program is saved in a CX-Programmer project file (.CXP) with other parameters, such

as symbol tables, PLC Setup data, 1/O tables, and I/O memory data.

User program

Symbol tables

PLC Setup

1/0 tables

1/O memory data

.CxXpP

I Programming Languages

CX-Programmer
project file

Programs can be written using any of the following three programming languages.
¢ Ladder diagrams

e Structured text (ST)
¢ Sequential function charts (SFC)
Programs written in ladder diagrams, ST, or SFC assigned to tasks to execute them.

User Program

Task

Task

Task

Task

\/_

Hﬂ

/

a=a+1;

.

\/

Ladder:
Device Control

ST:
Mathematical
Processes

SFC:
Step Progression
Control

N

J

Programming
Language Best
Suited to the
Process is
Selectable

You can use the best language for each process by using different languages for different purposes,
such as ladder programming for the device control or ST for mathematical processing.
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Each language can be used in the following locations.

Location Action programs and transi- Algorithms in function
Tasks ; - A
tion programs in SFCs block definitions
Language
Ladder diagrams Yes Yes Yes
ST Yes Yes Yes
SFC Yes
The following addressing methods can be used for each language.
GEELEEA Ohee Physical addresses Symbols
Language
Ladder programming Yes Yes
ST Depends™1 Yes
SFC Depends”2 Depends”2

*1 Physical addresses can be used by assigning them to symbols.
*2 Physical address and symbols can be used in Boolean actions and transitions in SFC charts.

I Program Capacity

The maximum program capacities of the CJ2 CPU Units for all user programs (i.e., the total capacity for
all tasks) are given in the following table.

Model Program capacity I/O capacity
CJ2H-CPUGS(-EIP) 400K steps 2,560 points
CJ2H-CPU67(-EIP) 250K steps
CJ2H-CPUG6(-EIP) 150K steps
CJ2H-CPUB5(-EIP) 100K steps
CJ2H-CPUB4(-EIP) 50K steps
CJ2M-CPU[I5 60K steps
CJ2M-CPU4 30K steps
CJ2M-CPUCI3 20K steps
CJ2M-CPUL2 10K steps
CJ2M-CPULN 5K steps

It is possible to check the program capacity by selecting View — Memory View in the CX-programmer.

The size of a ladder instruction depends on the specific instruction and operands that are used. For
details, refer to A-2 Instruction Execution Times and Number of Steps.

Refer to 5-4-3 Function Block Specifications for the amount of memory used for function blocks.

CJ2 CPU Unit Software User’s Manual
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5 Understanding Programming

5-1-2 Basic Ladder Diagram Concepts

Ladder diagram logic is a basic language for PLCs that is written in a form that appears similar to elec-
trical circuits. Instructions are executed in the order they are recorded in memory (mnemonic order). It
is important that you correctly understand the basic programming concepts as well as the execution
order.

® General Structure of the Ladder Diagram

A ladder diagram consists of left and right bus bars, connecting lines, input bits, output bits, and spe-
cial instructions. A program consists of one or more program runs. A program rung is a unit that can
be partitioned when the bus is split horizontally. In mnemonic form, a rung is all instructions from a
LD/LD NOT instruction to the output instruction just before the next LD/LD NOT instructions. A pro-
gram rung consists of instruction blocks that begin with an LD/LD NOT instruction indicating a logical
start.

Special
instruction

Input bit Connecting line Output bit
Left bus bar —__ b N [ ~— Right bus bar

. O— i fungs
R

e Instruction blocks

,,,,,,,,,,,,

@ Additional Information

With the CX-Programmer, the rung number and first program address on each rung are dis-
played at the left of each rung.

—_

Program address: 0

0 / /
o | O
Rung number 5 3 4
1 Voo /
2 —| 1|
5 6
2 ¢ J
s O
First program address
on each rung
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® Mnemonics

It has program addresses, and one program address is equivalent to one instruction. Program
addresses contain six digits starting from 0.

Program Instructiqn Operand
Address (Mnemonic)
0.00 0.01 0.02 0.03 0.02 0 LD 0.00
— A 1 AND 0.01
2 LD 0.02
by 1'°|°_ 3 ANDNOT 0.03
4 LDNOT 1.00
5 AND 1.01
END 6 ORLD
7 AND LD
8 ouT 2.00
9 END

Buiwwesbold |-
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5-1-3 ST Language

The ST (Structured Text) language is a high-level language code for industrial controls (mainly PLCs)
defined by the IEC 61131-3 standard. The standard control statements, operators, and functions make
the ST language ideal for mathematical processing that is difficult to write in ladder programming. (The

ST language does not support all of the processing that can be written in ladder diagrams. The ST lan-
guage that conforms to the IEC 61131-3 standard is supported.

@ Additional Information

For details on ST programming specifications, notation, and input procedures, refer to the CX-
Programmer Operation Manual: Function Blocks and Structured Text (Cat. No. W447).

® Features of ST Programming

e There are many control statements available, such as loop statements and IF-THEN-ELSE state-
ments, many operators such as arithmetic operators, comparison operators, and AND/OR opera-
tors, as well as many mathematical functions, string extract and merge functions, Memory Card
processing functions, string transfer functions, and trigonometric functions.

* Programs can be written like high-level languages such as C, and comments can be included to
make the program easy to read.

e ST programs can be uploaded and downloaded just like ordinary programs, but ST program tasks
cannot be uploaded and downloaded in task units.

* Function blocks (ladder or ST language) can be called in ST programs.
* One-dimensional array variables are supported for easier data handling in applications.

® Specifications

ltem Specification

ST program units e Tasks
¢ Algorithms for function block definitions
* Action programs and transition programs in SFCs.

Address specifying procedure Addresses are specified using symbols. Any address can be assigned to the
symbol.

Force-setting and force-resetting | Supported.

Online editing ST program editing
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5-1-4 SFC Overview

The SFC (Sequential Function Chart) language is a graphical programming language developed to
facilitate the description of step progression programs, which mainly control sequential processes.

SFC, with its graphical representation of step flow and with description of the conditions for step pro-
gression and the actions in each step, allows users to program the control of sequential processes.

- Process Flow
|| Step1 ||—| Processing Contents |

—— -=+—— Step Transition Condition

| Step2 |—| Processing Contents |

—— == Step Transition Condition

| Step3 |—| Processing Contents |

—1— ==—Step Transition Condition

o~

Buiwwesbold |-

@ Additional Information

For details on SFC programming specifications, notation, and input procedures, refer to the CX-
programmer Operation Manual: SFC Programming (Cat. No. W469).

® Features of SFC Programming

MBIIBAQ DS ¥-1-G

Ladder Diagrams and ST as Part of SFC Programs

The step actions and transition conditions within an SFC program can be coded in either ladder dia-
grams or ST.

WR Memary
= ‘,'i% Prograris
';'J MewProgrami (00} i
Action Programs (Ladder
= Symbols 9 ( )
—|- 0 Actions
2 actionl Action Programs (ST)
& Action2
B Action3

Act|0n4
. AckionS »
BT actiore Transmon Program (Ladder)
=l-=R Transitions
5 Transitiont
BY Transitionz <« Transition Program (ST)
LT subcharts
TF Function Blocks

Project f
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® Simultaneous Display/Editing of SFC Charts and Action/Transition Programs

Online Editing and Debugging

SFC charts can be edited online. Furthermore, action blocks can be hidden while debugging, and
the step progression status can be checked. The SFC chart editor will display the action programs in
the program view, even while the action blocks are hidden.

® Specifications

Item

Specification

SFC program unit

Tasks (1 task = 1 SFC chart)

Tasks supported for SFC program
allocation

Cyclic or extra cyclic tasks

SFC elements

Steps, transitions, actions, jumps, subcharts
Note: SFC elements are automatically registered to local variables.

Address specifying method

A symbol or a physical address can be specified for a Boolean action or tran-
sition in an SFC. An physical address cannot be specified, however, if ST
programming is used.

Force-setting and force-resetting

Transitions can be force-set/force-reset online, for a step-by-step execution.

Online editing

Enables SFC editing, action addition/deletion, and transition addition/dele-
tion.
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5-2 Tasks

5-2-1 Overview of Tasks

I Concept of Tasks

Tasks are used to divide a program into large units and specify the order in which to execute each unit
or programming. Instructions in any one task can be used to enable or disable the execution of other

tasks.

This means that several program components can be assembled as different tasks, and that only spe-
cific tasks can then be executed as needed for the current product model or process being performed.
This enables switching between different tasks for different processes. Therefore performance (cycle
time) is greatly improved because only required programs will be executed as needed.

Program with no tasks Program divided into tasks
Task 1 z
One continuous ; g
subprogram Allocation — 0 &
— ——O-

It is possible
Task 2 L / to pause any

/ task.

o
(]
-~
w
.

o
- -
1 o
<
Task 2 g
4‘ l:l Task 3 g
o
| e :
(2]
| 1/0 refreshing | | 1/0 refreshing |
\ L

A program without tasks is like reading an entire scroll form the beginning, while a program with tasks is
like reading cards individually. Each card can enable or disable other cards. Reading disabled cards will

be skipped.
Scroll-type program: Card-type Program:
Program with no tasks Program divided into tasks

(@ D) [
[

—O

l_

G )

The entire program is read. Only the required cards are read.

O

<~

END
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There are basically two types of tasks.

Applicable pro-
Type of task Description gramming lan- Execution conditions
guage
Cyclic tasks Executed once per | Ladder diagrams | Executed when one of the following methods is
cycle SFC used to place the task into READY status.

ST * Setting the Activated at the start of operation
property using the CX-Programmer (program
property setting)

* Turning ON the task by using a Task Control
Instruction
Interrupt Executed when a | Ladder diagrams | An interrupt task is placed into READY status when
tasks*1,*2 specific condition | gT the interrupt conditions that is set for it occurs. Con-

occurs. The pro-
cess being exe-
cuted is
interrupted.

ditions can be set for each of the following interrupt
tasks.

¢ Power OFF interrupt tasks

e Scheduled interrupt tasks

¢ |/O interrupt tasks

e External interrupt tasks

¢ Input interrupt tasks (CJ2M CPU Units only)

*1  Cyclic execution (i.e., execution once per cycle) can be performed for an interrupt task just as with cyclic tasks
by using Task Control Instructions to turn ON the interrupt task. (These tasks are called extra cyclic tasks.)

*2 Do not use SFC programs in interrupt tasks. They will not execute normally. SFC programs can be used, how-
ever, if the interrupt tasks are executed as extra cyclic tasks.

Program A

Programs assigned to tasks are
allocated in order.

Interrupt

condition $
_— Assigned

> < to a task.

! When specified conditions are
' met, execution of the other tasks
is interrupted and the program in
the interrupt task is executed

o Program C

Assigned
to a task.

1/0 refreshing

5-12
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I CX-Programmer Operations for Tasks

Set the task numbers for programs as program properties using the CX-Programmer.

® Settings for Task Numbers

Project
PLCA

Global symbols, 1/0
tables, PLC Setup, PLC
memory

— Program 1 ' Task 00

ﬁ? Specify the task number as a program property.

I— Local symbols

sysel ¢-§

[ Program 2 | Task 01

L
' Local symbols

]
1
E _' Function block

Specify the task type and number as attributes for each program.

1 Select View/Properties, or click the right button and select Properties on the popup menu, to
display the program that will be allocated a task.

S)Se]| JO MBIAIBAQ |-2-S

2 Select the General tab, and select the Task Type and Task No. For a cyclic task, select the
Operation start Check Box if you want to start executing the task when operation is started.

Program Properkies |

ﬂ General lF'n:ntectiDn] Eommentsl

Mame: MewFrogram

Task type; |Eyc|ic Task 00 [Startup) j

[v Operation start

Size: 25 Steps
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® Downloading and Uploading Individual Tasks
Individual program tasks can be uploaded and downloaded from the CX-Programmer.

CX-Programmer Individual tasks (programs)

L~

Download individual tasks (programs).

O Cle

CJ-series

® Restrictions to Function Block Use
Individual tasks cannot be downloaded for programs containing function blocks (uploading is possi-
ble).

® Restrictions to Using SFC Programs and ST Programs

Tasks to which SFC programs or ST programs are assigned cannot be uploaded or downloaded
individually.

5-2-2 Cyclic Tasks

I Cyclic Tasks

Cyclic tasks are executed once per cycle in order starting with the lowest task number. Up to 128 tasks
can be used (cyclic task numbers 0 to 127). The tasks can be started by setting the Activated at the
start of operation Property using the CX-Programmer or by using Task Control Instructions. For infor-
mation on Task Control Instructions, refer to A-2 Instruction Execution Times and Number of Steps. If
extra cyclic tasks are used, a maximum of 384 cyclic tasks can be used.

|1’| Precautions for Correct Use

Do not use the Task Control Instructions (TKON(820) and TKOFF(821)) to control tasks contain-
ing SFC programs. Otherwise they will not execute normally.
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17“
Cyclic task 0

Executed in order starting

at the lowest number.

Cyclic task 1

- Interrupt occurs.
<' T N
. < Interrupt task 5

o

N

y

H (7]

x

Cyclic task n 1 @

(END_ | @

N

o

(@]

<

o

&

Y

Peripheral 2

processing )
I/O refresh

]

@ Additional Information

» All Condition Flags (ER, CY, Equals, AER, etc.) and instruction conditions will be cleared at the
beginning of a task. Therefore, Condition Flags cannot be read between two tasks.

* Interlocks (e.g., IL and ILC instructions), jumps (e.g., JMP, CJP, and JME instructions), and
subroutines (e.g., SBS, RET, and SBN instructions) must be completed within each individual
task. For example, jumping cannot be performed from one task to another. If subroutines will
be used by more than one tasks, use global subroutines (GSBS(750), GRET(752), or
GSBN(751) instructions).
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I Cyclic Task Status

® READY Status

Cyclic tasks are executed in order starting with the lowest task number. Tasks for which the Acti-
vated at the start of operation Property is set will be executable when the operating mode is
changed from PROGRAM mode to RUN or MONITOR mode. A TASK ON instruction can be used to
change the status from STANDBY status to READY status. If a TASK OFF instruction is used to stop
the local task, the task will not be executed beyond the TASK OFF instruction.

® STANDBY Status

Instructions will not be executed for tasks in STANDBY status. Using a TASK OFF instruction will
change the status from READY status to STANDBY status. The cycle time can be shortened by
dividing the overall user program into tasks then starting and stopping the tasks with the Task Con-
trol Instructions. The program can be divided into tasks according to when different parts of the over-
all program need to be executed.

A

W [

O

® Status Transitions

JMP

Standby status

JME

Activated at the start of operation

TASK ON instruction

STANDBY status

A

[
>

@ Additional Information

TASK OFF instruction

Jump

READY status

STANDBY status functions exactly the same way as a jump (JMP-JME). Output status from a
STANDBY task will be maintained.
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I Using Cyclic Tasks

® Task Control Instructions

Use the Task Control Instructions to start or stop a cyclic task from a program. The instructions used
to start and stop tasks depend on the programming language as shown in the following list.
e Ladder programming and ST pro-  TKON(820) (TASK ON instruction) and TKOF(821) (TASK OFF
gramming: instruction)

e SFC programming: SFCON(789) (SFC ON instruction) and SFCOFF(790) (SFC OFF
instruction)

¢ TASK ON and TASK OFF Instructions
A task will go to READY status

—] TKON N = Task number  when the execution condition is
N ON. The corresponding Task Flag
will turn ON.
— TKOF N = Task number A task will go to STANDBY status
N when the execution condition is
ON. The corresponding Task Flag
will turn OFF.

sysel ¢-§

The TASK ON and TASK OFF instructions can be used to change any cyclic task between READY
and STANDBY status at any time. A cyclic task that is in READY status will maintain that status in
subsequent cycles, and a cyclic task that is in STANDBY status will maintain that status in subse-
quent cycles. The TASK ON and TASK OFF instructions can be used only in cyclic tasks. They can-

not be used in interrupt tasks.

Note At least one cyclic task must be in READY status in each cycle. If there is no cyclic task in q
READY status, the Task Error Flag (A295.12) will turn ON, and the CPU Unit will stop. ro
s)
Example: Cyclic Task < S
A Cyclic task 0 g
7«{ }7 (Activated at the %
start of operation) [72]
3

B
C
e b =

b Cyclic task 2
—{ TKOF
-
Cyclic task 3
4 4 ] L
1) Task ill go t Cyclic task 0 2) Task 1 willgoto [ Cyclictask 0 3) Task 0 will go to Cyclic task 0
as O 90t - start READY status if A STANDBY status if D
of operation. <+ is ON, and tasks 2 = is ON. -
Cyclic task 1 and 3 will remain In Cyclic task 1 Cyclic task 1
Other tasks will remain in DISABLED status. Other tasks will
DISABLED status. remain in their
- - current status. 3
Cyclic task 2 Cyclic task 2 Cyclic task 2
¥ w -
Cyclic task 3 Cyclic task 3 Cyclic task 3
L L L
|:| : READY status
[ | : STANDBY/DISABLED status
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® Tasks and the Execution Cycle

A cyclic task (including an extra cyclic task) that is in READY status will maintain that status in sub-
sequent cycles.

TASK ON
instruction

Cyclic task 1

A 4

Cyclic task 2

A 4

READY

status at
the start of

Cyclic task 1

operation

READY
status

Cyclic task 2

!

READY
status

READY
status

A cyclic task that is in STANDBY status will maintain that status in subsequent cycles. The task will
have to be turned ON using a TASK ON instruction in order to switch from STANDBY status to

READY status.
>  Cyclic task 1 STANDBY
status
TASK ON
TASK O_FF instruction
instruction READY
Cyclic task 2 status

Cyclic task 1

STANDBY status

Cyclic task 2

READY status

If a TASK OFF instruction is executed for its own task, the task will stop being executed where the
TASK OFF instruction is executed, and the task will change to STANDBY status.

Task 2

} } TKOF 2

\4

Task execution will
stop here and the
task will change to
STANDBY status.

Cyclic Task Numbers and the Execution Cycle

e [f task m turns ON task n and m > n, task n will go to READY status at the next cycle.
Example: If task 5 turns ON task 2, task 2 will go to READY status at the next cycle.

e If task m turns ON task n and m < n, task n will go to READY status in the same cycle.
Example: If task 2 turns ON task 5, task 5 will go to READY status in the same cycle.

¢ [f task m places task n in STANDBY status and m > n, will go to STANDBY status the next cycle.
Example: If task 5 places task 2 in STANDBY status, task 2 will go to STANDBY status the next

cycle.

* If task m places task n in STANDBY status and m < n, task n will go to STANDBY status in the
same cycle.
Exampile: If task 2 places task 5 in STANDBY status, task 5 will go to STANDBY status in the

same cycle.
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I Relationship of Tasks to I/O Memory

¢ 1/O memory other than Index Registers (IR) and Data Registers (DR) is shared by the tasks. For
example, bit CIO 10.00 used in cyclic task 1 and bit CIO 10.00 used in cyclic task 2 refer to the same
bit in memory. If I/O memory other than Index Registers (IR) and Data Registers (DR) accessed by
more than one task, be sure to use sufficient caution when a value changed in one task is used in
another task.
* There are two different ways to use Index Registers (IR) and Data Registers (DR): 1) Independently
by task or 2) Shared by all task.
* With independent registers, IR0 used by cyclic task 1 for example is different from IR0 used by

cyclic task 2.
» With shared registers, IR0 used by cyclic task 1 for example is the same as IR0 used by cyclic
task 2.
The setting that determines if registers are independent or shared is made from the CX-Programmer.

1/0 memory Relationship to tasks

CIO, Auxiliary, Data Memory and all other memory areas except the IR and DR Shared with other tasks.
Areas."1

Used separately for each

Index registers (IR) and data registers (DR)"2
task.

sysel ¢-§

*1  The current EM bank is also shared by tasks. Therefore if the current EM bank number is changed with cyclic
task 1 for example, the new current EM bank number will be valid for cyclic task 2 as well.

*2 IR and DR values are not set when interrupt tasks are started. If IR and DR are used in an interrupt task, these
values must be set by the MOVR/MOVRW (MOVE TO REGISTER and MOVE TIMER/COUNTER PV TO REG-
ISTER) instructions within the interrupt task. After the interrupt task has been executed, IR and DR will return
to their values prior to the interrupt automatically.

sysel 9II9AD 2-2-§
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5-2-3

5-20

Interrupt Tasks

Interrupt tasks can be executed at any time in the cycle if any of the following conditions are in effect.

If an interrupt occurs, the interrupt task will be executed at any point in the cycle regardless of whether
the CPU Unit is currently executing an instruction in a cyclic task, refreshing I/O, or performing periph-
eral servicing.

I Types of Interrupt Tasks

The following types of interrupt tasks can be used.

Power OFF Interrupt Task
The power OFF interrupt task will be executed immediately before the power is turned OFF.

Scheduled Interrupt Tasks
A scheduled interrupt task is used in programs that require scheduling execution of certain parts of
the user program, such as for monitoring the operation status at constant intervals.

I/O Interrupt Tasks
An 1/O interrupt task will be executed when an input to an Interrupt Input Unit connected to the CPU
Unit turns ON.

External Interrupt Tasks
An external interrupt task will be executed when an interrupt is requested by an Special I/O Unit or
CPU Bus Unit.

Input Interrupt Tasks (CJ2M CPU Units Only)
An input interrupt task will be executed when an input to a Pulse 1/0 Module connected to a CJ2M
CPU Unit turns ON.

Extra Cyclic Tasks

Extra cyclic tasks are interrupt tasks treated as cyclic tasks. In this case, the purpose is not interrupt
processing, as is the case for other interrupt tasks, but to increase the number of cyclic tasks. Up to
128 cyclic tasks can be used. If extra cyclic tasks are used, however, up to 384 cyclic tasks can be
used.
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Task Task No. Execution condition Related settings
Power OFF Interrupt | 1 Turing OFF the CPU Unit * OFF interrupt tasks for PLC setup
Task
Scheduled Interrupt | 2and 3 Each lapse of specific time on | ¢ Use the MSKS(690) (SET INTER-
Tasks 0 and 1°1 internal timer of CPU Unit RUPT MASK) instruction to set the
interrupt interval. (1 to 9999)
* See Scheduled Interrupt Time Units
in PLC Setup. (10 ms/1.0 ms/0.1 ms)
I/O Interrupt Tasks 0 | 100 to 131 Input bit from an Interrupt Input | ¢ Use the MSKS(690) (SET INTER-
to 31*2 Unit on the CPU Rack turning RUPT MASK) instruction to assign
ON inputs from Interrupt Input Units on
the CPU Rack.
External Interrupts 0 | 0 to 255 When requested by a Special | None (always valid)
to 2553 I/O Unit or CPU Bus Unit on the
CPU Rack"3
Input Interrupt Tasks | 140 to 147 When an input to a Pulse I/0 ¢ Use the MSKS(690) (SET INTER-
Module connected to a CJ2M RUPT MASK) instruction to unmask
CPU Unit turns ON or OFF or interrupts for the specified inputs.
when an incremental or decre-
mental counter counts out.
Extra Cyclic Tasks 0 | 0 to 255 Every cycle while in the task is | None (always valid)

to 255

in READY status. (Task Con-
trol Instructions must be used.)

*1  The scheduled interrupt tasks cannot be used if synchronous unit operation is being used.

*2 The Interrupt Input Unit must be connected in the CPU Rack. 1/O Interrupt Units connected elsewhere cannot
be used to request execution of I/O interrupt tasks.

*3 The Special /0 Unit or CPU Bus Unit must be connected in the CPU Rack. Units connected elsewhere cannot
be used to generate external interrupts.

|E| Precautions for Correct Use

Do not use SFC programs in interrupt tasks. They will not execute normally. SFC programs can
be used, however, if the interrupt tasks is executed as a extra cyclic task.

ST programs can be used in interrupt tasks.

CJ2 CPU Unit Software User’s Manual
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5-22

I Power OFF Interrupt Task

This task is executed when the power supply is interrupted. When the power supply is interrupted, the
Power Supply Unit will continue supplying 5 V of power to the CPU Unit for 10 ms, and the power OFF
interrupt tasks will be executed during that time. (If a CJ1W-PD022 Power Supply Unit is used, the
power will be supplied for only 1 ms, and so a power OFF interrupt task cannot be used.)

Cyclic task
]

\l /

T~ Power — -
OFF

- N Power OFF interrupt task 1
CPU reset <+— -

O
I

@ Interrupt Overhead Time for Power OFF Interrupt Task

The power OFF interrupt task is executed within 0.1 ms of the power being confirmed as being inter-
rupted.

Settings for Executing Power OFF Interrupt Task

Enable the power OFF interrupt task on the Timings/Synchronous Tab Page in the PLC Settings
Dialog Box of the CX-Programmer.

The power OFF interrupt task is disabled in the default PLC Setup at the start of cyclic task execu-
tion. To enable the power OFF interrupt task, clear the selection of the Power Off Interrupt disabled
Option in the PLC Setup.

In the default PLC Setup, the power OFF interrupt task will be stopped after 10 ms. The power OFF
interrupt task must be executed in less than 10 ms.

If a power OFF detection delay time is set in the PLC Setup, the power OFF interrupt task will be
stopped after 10 ms minus the power OFF detection delay time setting in the PLC Setup. In this
case, the power OFF interrupt task must execute in less than 10 ms minus the power OFF detection
delay time set in the PLC Setup.
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Example: If the power OFF detection delay time is set to 4 ms in PLC Setup, then execution time
must be less than 10 minus 4 ms, or 6 ms.

Power OFF interrupt task

Less than 10 ms minus the
| power OFF detection delay time

The default setting is 10 ms max.

v

Note A power OFF condition is recognized when the power supply falls below 85% of the minimum rated voltage
(80% for DC power supplies), and the time it takes before the power OFF interrupt task actually executes is
the default power OFF detection time (10 to 25 ms for AC power supplies and 2 to 5 ms for DC power sup-
plies) plus the power OFF detection delay time in the PLC Setup (0 to 10 ms). Cyclic tasks will be executed
for this amount of time.

Power supply < 85% of the
minimum rated voltage (80%  Power OFF ((f:g'ger?;%t)
for DC power supplies) recognized
Cyclic task Power OFF interrupt task Stop o
s

< »l »
<« > < »

Default power OFF |10 ms minus the power
detection time plus ' OFF detection delay time

power OFF detection
delay time

® Restrictions on Using the Power OFF Interrupt Task

Execution Not Possible during Online Editing

The power OFF interrupt task will not be executed if power is interrupted during online editing.

Instructions That Cannot Be Used in the Power OFF Interrupt Task

Some instructions cannot be used in the power OFF interrupt task, in addition to the instructions that
cannot be used in any interrupt tasks. For details, refer to 5-2-4 Designing Tasks.
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I Scheduled Interrupt Tasks

Tasks are executed at specified time intervals by using the timer in the CPU Unit. Up to two interrupt
tasks (interrupt tasks 2 and 3) can be used for scheduled interrupts 0 and 1.

Cyclic task

|7

Interrupt number 4 (Scheduled interrupt task 0)
will be executed at an interrupt interval (100 x

10 ms)
| e I~ Scheduled interrupt time unit
in PLC Setup = 10 ms (0.01 s)

l Every second
Scheduled interrupt task
Cyclic task Interrupt (Interrupt task No. 2) is
N executed once per second.
(| =
. Scheduled mterrupt task 2

| E

® Interrupt Task Numbers and Interrupt Numbers

Interrupt number
Interrupt task No. (MSKS(690))

Scheduled interrupt 0

Scheduled interrupt 1 3 5

® Executing Scheduled Interrupt Tasks

Scheduled interrupt tasks are disabled when the CPU Unit operation is started. They can be
enabled by using the MSKS(690) (SET INTERRUPT MASK) instruction. The time interval for sched-
uled interrupt tasks is determined by setting of the scheduled interrupt time unit in the PLC Setup
and setting for the scheduled interrupt time specified with the operand when MSKS(690) is exe-
cuted.

» Setting the Scheduled Interrupt Time Unit
Set the unit for the interrupt time that is set with MSKS(690) using the “Scheduled Interrupt Inter-
val” setting on the Timings/Synchronous Tab Page in the PLC Settings Dialog Box of the CX-
Programmer.

The unit can be set to 10 ms, 1.0 ms, or 0.1 ms. The default is 10 ms.

e Setting the Scheduled Interrupt Time Using MSKS(690)
Set the interval at which the scheduled interrupt task will be executed.

The unit can be set to between &1 and &9999 decimal (#0001 to #270F hex).

Example: If the scheduled interrupt time unit is set to 0.1 ms and the scheduled interrupt time is set
to &5 decimal, the time interval is 0.1 x 5 = 0.5 ms.

The minimum time intervals that can be set for scheduled interrupt tasks are as follows:
e CJ2H CPU Units: 0.2 ms
e CJ2M CPU Units: 0.4 ms
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However, a high-speed interrupt function can be used with CJ2H CPU Units with unit version 1.1 or
later to set an interrupt interval of 0.1 ms for scheduled interrupt O (interrupt task 2). This setting can-
not be used for other interrupts. For details on the high-speed interrupts, refer to 10-2-6 High-speed
Interrupt Function.

El Precautions for Correct Use

* If you shorten the time interval for scheduled interrupts and increase the execution frequency
for scheduled interrupt tasks, be careful because the time until execution of cyclic tasks and
extra cyclic tasks is completed and the overall cycle time will increase.

* The scheduled interrupt tasks cannot be used if synchronous unit operation is being used.

® Interrupt Overhead Time for Scheduled Interrupt Tasks

The time from when the specified time set using MSKS(690) elapses until the interrupt tasks is actu-
ally executed is called the scheduled interrupt task startup time. The time it takes to return to the
processing that was interrupted after the interrupt task program has been executed is called the
cyclic task return time. The combination of the interrupt task startup time and the cyclic task return
time is called the interrupt overhead time.

Time
ltem
CJ2H CPU Units CJ2M CPU Units
Interrupt overhead time for Interrupt task startup time 22 us or 13 us™1 30 us
scheduled interrupt tasks (27 s for unit version 1.0)
Cyclic task return time 11 us or 8 us™1 11 us
(15 ps for unit version 1.0)

*1 Using High-speed interrupt function
Refer to 10-2-6 High-speed Interrupt Function for information on High-speed interrupt function.

® Resetting and Restarting with MSKS(690)

With CJ2M CPU Units, you can specify resetting the internal timer when you start a scheduled inter-
rupt with MSKS(690) (a “reset start”). This enables creating a consistent time until starting the first
interrupt without using CLI(691). When starting a scheduled interrupt, the scheduled interrupt time
(i.e., the interval between one interrupt and the next) is set using MSKS(690). However, the time
until the first time the scheduled interrupt task is started after MSKS(690) is executed depends on
the present value of the internal timer. Therefore, the time to the first interval would be inconsistent if
CLI(691) is not executed as well. For the CJ2M CPU Units, however, the internal timer can be reset
when starting, making the time to the first interrupt consistent even if CLI(691) is not executed.

MSKS(690) Operand for Scheduled Interrupts

Operand Set value
N (interrupt identifier) | 4: Scheduled interrupt 0, normal operation (internal timer not reset, interrupt task 2)
5: Scheduled interrupt 1, normal operation (internal timer not reset, interrupt task 3)
14: Scheduled interrupt 0, reset start (CJ2M CPU Units only, interrupt task 2)
15: Scheduled interrupt 1, reset start (CJ2M CPU Units only, interrupt task 3)

® Reading the PV of Internal Timers with MSKR(692)

With the CJ2M CPU Units, the present value of the internal timer used to measure the scheduled
interrupt time can be read. Either the time that has elapsed until the scheduled interrupt is started or
the time since the previous scheduled interrupt can be read. MSKR(692) is used to read the present
value of the internal timer. The time unit is the same as the unit used for the scheduled interrupt
time, i.e., the Scheduled Interrupt Interval set in the PLC Setup.
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MSKR(692) Operand for Scheduled Interrupts

Operand

Set value

N (interrupt identifier) 4: Read scheduled interrupt time (set value) for interrupt task 0 (interrupt task 2)

5: Read scheduled interrupt time (set value) for interrupt task 1 (interrupt task 3)

14: Read present value of internal timer for interrupt task 0 (CJ2M CPU Unit only,
interrupt task 2)

15: Read present value of internal timer for interrupt task 1 (CJ2M CPU Unit only,
interrupt task 3)

I I/O Interrupt Tasks

An 1/O interrupt task will be executed when an input to an Interrupt Input Unit turns ON. The maximum
number of tasks that you can create is 32 (interrupt task numbers 100 to 131).

® Executing Interrupt Tasks
To enable I/O interrupts, execute the MSKS(690) (SET INTERRUPT MASK) instruction.

Example: The following example shows execution I/O interrupt task 103 when interrupt input No. 3
of Interrupt Input Unit No. 0 (the leftmost of the two Units 0 and 1) is ON.

Cyclic task

}7

I/O interrupt from Interrupt Input Unit No. 0

Interrupt input number:
Only 3 will be enabled.

The specified I/O interrupt will be enabled
when the MSKS instruction is executed.

Interrupt Input Unit No. 0

Cyclic task P Interrupt
~
u—
. 1/0 interrupt task 103
END ]
|
| 7

0 N O~ WOWN-=2O

< I

Interrupt Input Unit Numbers, Input Numbers, and I/O Interrupt Task Numbers

Interrupt Input Unit No.*1 Input No. I/O interrupt task
0 0to 15 100to 115
1 Oto 15 116 to 131

*1  Interrupt Input Unit numbers are in order from 0 to 1 starting from the CPU Unit.

Interrupt Input Unit
CPU Unit 0 1 < Unit No.
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® MSKS(690)

To enable /O interrupt tasks, execute an MSKS(690) (SET INTERRUPT MASK) instruction in the
program of a cyclic task, and enable the interrupt for the specified interrupt number of the specified
Interrupt Unit.

Operand S (the Second Operand) of MSKS(690):

The bits of FFF7 hex correspond to the interrupt inputs of the Interrupt Input Unit. Interrupt input
numbers 0 to 15 correspond to bits 0 to 15.

Example:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Ll bl L s e e [ T [ T 1
F hex F hex F hex 7 hex

Example when the interrupt condition
is the third bit.

El Precautions for Correct Use

Do not enable unneeded I/O interrupt tasks. If the interrupt input is triggered by noise and there
is not a corresponding interrupt task, a fatal error (task error) will cause the program to stop.
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® Interrupt Overhead Time for I/O Interrupt Tasks

The time from when the input bit of the Interrupt Input Unit (CJ1W-INTO1) turns ON (or OFF) until
the CPU Unit receives the interrupt signal depends on the hardware response time. The time from
when the interrupt signal is received until the I/O interrupt task is actually executed is called the
interrupt task startup time in I/O interrupt tasks. The time it takes to return to the processing before

interruption after the interrupt task program has been executed is called the cyclic task return time. Q
The combination of the interrupt task startup time and the cyclic task return time is called the inter- &
rupt overhead time. 3
(0]
. . c
Using an Interrupt Input Unit &
QO
Time 2
Item - - @
CJ2H CPU Units CJ2M CPU Units
Hardware response (CJ1W-INTO1) Upward differentiation: 0.05 ms, Downward differentiation: 0.5
ms
Interrupt over- Interrupt task startup time | 26 ps or 17 ps™? 31 us
head time (30 ps for unit version 1.0)
Cyclic task return time 11 ps or 8 us™! 10 us
(15 s for unit version 1.0)

*1 Using High-speed interrupt function
Refer to 10-2-6 High-speed Interrupt Function for information on High-speed interrupt function.

Note 1/O interrupt tasks can be executed during user program execution, I/O refreshing, peripheral servicing, or
overhead processing. (An I/O interrupt task can also be executed even if an instruction is being executed.
The instruction will be interrupted.) An input interrupt will not be processed immediately if it occurs during
execution of an interrupt task. The current interrupt task will be executed to the end first, and then execution
of the new interrupt will be started after the cyclic task return time and interrupt task startup time have
expired.
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Input f

i~ Input ON delay time

1 ‘,—»
(Interrupt Input Unit retrieval) ﬂ 1 Ready for next
— +tnterrupt Input Unit retrieval

Interrupt task execution | ! }
" 1O interrupt task Ladder program ' Cyclictask !

interrupt response time ~ execution time return time

Cycle execution task execution ’ ‘
(main program)

I External Interrupts

Interrupt processing is performed at the CPU Unit in PLCs containing Special I/O Units or CPU Bus
Units. Settings do not have to be made at the CPU Unit unless the program contains an external inter-
rupt task for a particular task number. The Special I/O Unit or CPU Bus Unit must be connected in the
CPU Rack to enable external interrupts.

Receiving external interrupt tasks is always enabled. The maximum number of tasks is 256 (interrupt
task numbers 0 to 255).

Example: External Interrupt from a CJ1W-CT021 High-speed Counter Unit

. Specifies ~
CPU Unit external interrupt CJTW-CT021
Cvclic task task number and
yclc tas requests Data
interrupt —‘ ‘4——‘ —
< processing.

Interrupt task
[

1/0 memory

VN

To communicate to the CPU Unit the status information for the two external control inputs and 32 out-
puts of this Unit for other than 1/O refreshing, set the external control inputs or outputs so that they trig-
ger the external interrupt task.

m Precautions for Correct Use

Do not use the same number for more than one interrupt task.

If an external interrupt task (0 to 255) has the same number as a power OFF task (task 1),
scheduled interrupt task (task 2 or 3), or I/O interrupt task (100 to 131), the interrupt task will be
executed for either interrupt condition (external interrupt or the other interrupt condition).

® External Interrupts from Pulse I/O Modules

When a Pulse I/0 Module is used with a CJ2M CPU Unit, external interrupt tasks can be executed
based on the results of comparison for high-speed counter inputs. With target comparison, the com-
parison conditions (target values and counting directions) are registered in the CTBL(882) compari-
son table along with the corresponding interrupt task number. The specified interrupt task will be
executed when the high-speed counter PV matches the registered target value.
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With range comparison, the comparison conditions (upper and lower limits and entering or leaving
the range) are registered in the CTBL(882) comparison table along with the corresponding interrupt
task numbers. The specified interrupt task will be executed when a comparison condition is met.

® Overhead Time for External Interrupt Tasks

For external interrupt tasks, the time until the CPU Unit receives the interrupt signal depends on the
type of Unit or Board (i.e., Special I/O Unit or CJ-series CPU Bus Unit) that requests execution of the
external interrupt task from the CPU Unit and the service type of the interrupt request. For details,
refer to the relevant Unit manual.

The interrupt overhead time after the CPU Unit receives the interrupt signal is the same as for I/O
interrupt tasks.

I Input Interrupt Tasks (CJ2M CPU Units Only)

When an input to a Pulse I1/O Module connected to a CJ2M CPU Unit is being used as an interrupt
input, an interrupt task will be executed when the input turns ON or OFF (called Direct Mode) or when
the incremental or decremental counter counts out (called Counter Mode). The interrupt task that is
executed for each input is fixed and cannot be changed (interrupt tasks 140 to 147). The SET INTER-
RUPT MASK instruction (MSKS(690)) is used to enable interrupts and set the operating mode to Direct
Mode or Counter Mode.
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I Extra Cyclic Tasks

An interrupt tasks can be executed every cycle, just like the normal cyclic tasks. Extra cyclic tasks
(interrupt task numbers 0 to 255) are executed starting at the lowest task number after execution of the
normal cyclic tasks (cyclic task numbers 0 to 127) has been completed. The maximum number of extra
cyclic tasks is 256 (Interrupt task numbers: 0 to 255).

El Precautions for Correct Use

syse| 1dnueju| €-g-G

Do not use task numbers assigned to extra cyclic tasks for interrupt tasks. An extra cyclic tasks
with the same task number as a power OFF interrupt task, a scheduled interrupt task, or an 1/O
interrupt task will be executed both as an extra cyclic task and as an interrupt task.

Note 1 TKON(820) and TKOF(821) can be input and executed in an extra cyclic task, but they will not be executed
when the task is executed as an interrupt task.

2 The differences between normal cyclic tasks and extra cyclic tasks are listed in the following table.

Item Extra cyclic tasks Normal cyclic tasks
Activating at startup Setting is not possible. Set from CX-Programmer
Task Flags Not supported. Supported. (Cyclic task numbers 0

to 127 correspond to Task Flags
TKO0O0O0 to TK127.)

Initial Task Execution Flag Not supported. Supported.

(A200.15) and Task Start Flag

(A200.14)

Index (IR) and data (DR) register Not defined when task is started Undefined at the beginning of oper-

values (same as normal interrupt tasks). ation. Values set in the previous
Values at the beginning of each cycle can be read.

cycle are undefined. Always set val-
ues before using them. Values set
in the previous cycle cannot be
read.
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5-2-4 Designing Tasks
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I Guidelines

Task design is important to build a system with a high degree of reliability and easy maintenance. Pay
attention to the following points.

* Divide programming into tasks based on the following.

* Consider specific conditions for execution and non-execution with an understanding of status tran-
sitions.

¢ Consider the presence or absence of external I/0.
* Consider functions and personnel in charge.

* Consider execution in order of priority. Separate processing into cyclic and interrupt tasks. Assign
the lowest number to the task with the highest priority.

Example 1: Designing Tasks by Function and Personnel in Charge.

Error processing Person D

Communications

Person B part 2

Initial processing Machining Person B part 1

Main processing Materials supply Person A

Break down Break down Break down by
by function by process personnel in charge

Example 2: Designing Tasks by Execution Priority
Allocate lower numbers to control tasks than to processing tasks.

Break down by function

A
Interrupts
£ S
S o
5 = Input . Ovetralll ‘Error processing ‘ Output | 2
5 £ process- g ?r%g;o processing > 32
N © in ? 5
8 [N 9 » include ‘Sequence control ‘ | 3
5 I error T
o —p »| processing ‘Analog control ‘ ‘ <
in some 5
cases) ‘Man-machine interfacing ‘

Break down by execution and non-execution conditions

* Break down and design programs to ensure autonomy. Keep the amount of data exchanged between

tasks to an absolute minimum.

Organize the I/O memory used by all tasks and the I/O memory used only in individual tasks. Orga-
nize and allocate a range of I/O memory for use only by each task.
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Used by All Tasks

DO to D19999
WO0.0 to W199.15

Task 0

Task 1

Task 2

D20000 to D24999
W200.0 to W299.15

D25000 to D29999
W300.0 to W399.15

D30000 to D31999
W400.0 to W499.15

DM Area

DO to D19999

Work Area

Used by all tasks.

W0.0 to W199.15

Used by all tasks.

D20000 to D24999 Task 0 W200.0 to W299.15 Task 0
D25000 to D29999 Task 1 W300.0 to W399.15 Task 1
D30000 to D31999 Task 2 W400.0 to W499.15 Task 2
D32000 to D32767 Not used W500.0 to W511.15 Not used

* Use one task to start and stop other tasks and thus control the overall user program.
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Good Example: Define a master-slave relationship between tasks.

Task 1 (slave)

A 4

Task
management
(master)

Task 2 (slave)

A 4

> Task 3 (slave)

Bad Example: Control is difficult if starting and stopping tasks is performed in a disorganized man-
ner.

syse] Bulubiseq v-2-

A
Task 3

Task 0 »| Task 1
4—

Task 2

¢ Allocate lower numbers to high-priority interrupt tasks.

* A task in READY status will be executed in subsequent cycles as long as the task itself or another
task does not change it to STANDBY status. Be sure to insert a TKOF(821) (TASK OFF) instruction
for other tasks if processing is to be branched between tasks.

* Use the Initial Task Execution Flag (A200.15) or the Task Start Flag (A200.14) in the execution condi-
tion to execution instructions to initialize tasks. The Initial Task Execution Flag will be ON during the
first execution of each task. The Task Start Flag each time a task enters READY status.
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@ Additional Information

Global Subroutines

With regular subroutine instructions, it is not possible to call a subroutine in one task from a dif-
ferent task. Global subroutines can be created in interrupt task number 0, and these subroutines

can be called from any cyclic task (including extra cyclic tasks).

The GSBS instruction is used to call a global subroutine. The subroutine number must be
between 0 and 1,023. The global subroutine is defined at the end of interrupt task number 0 (just

before END(001)) between the GSBN and GRET instructions.

Global subroutines can be used to create a library of standard program sections that can be

called whenever necessary.

Cyclic task (including extra
cyclic task)

I

|
Multiple tasks Cyclic task (including extra
cyclic task)

R .

Interrupt task 0

GSBN

Execution

Return

Call

GSBS

— |

n

7

Return

I GRET |

END

n=0to 1,023

Global
subroutine
(shared
subroutine used
for standard
programming)
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I Flags Related to Tasks

® Flags Related to Cyclic Tasks
The following flag work only for normal cyclic tasks. They do not work for extra cyclic tasks.

Task Flags (TK000 to TK127)

Use this flag to check if the task is being presently being executed. A Task Flag is turned ON when a
cyclic task is in READY status and is turned OFF when the task is in DISABLED (INI) or in
STANDBY (WAIT) status. Task numbers 00 to 127 correspond to TK0O0O to TK127.

«——— Cycle > Cycle ———e—7( — Cycle —
Task 3 |DISABLED READY READY STANDBY

Task Flag TKOO3 for task 3

Note Task Flags are used only with cyclic tasks and not with interrupt tasks. For interrupt tasks, use flags related
to the interrupt tasks, such as word A440 (Maximum Interrupt Task Processing Time) or word A441 (Interrupt
Task with Maximum Processing Time). Refer below for information on flags related to interrupt tasks.
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Initial Task Execution Flag (A200.15)

Use this flag to perform initial processing only once during operation. It will turn ON the first time a
task is executed and will turn OFF when execution of the task has been completed.

READY status READY status
DISABLED

STANDBY o
Taskn status status o
...................................... A
O
@
| @,
Initial Task Q
Execution Flag | 5
Q
(A200.15) J
Q
[72])
x
%

Start of operation

Initial Task Execution Flag

A200.15 Initializing

% }7 processing

N

The Initial Task Execution Flag will turn ON when a task is executed the first time. Use this flag to
trigger initializing processing.

Note Even though a STANDBY cyclic task is changed back to READY status using the TKON(820) instruction, this
is not considered an initial execution, and the Initial Task Execution Flag (20015) will not turn ON again. Use
the Task Start Flag (A200.14).
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Task Start Flag (A200.14)

The Task Start Flag turns ON whenever cyclic task status changes from STANDBY status to READY
status (whereas the Initial Task Execution Flag (A200.15) turns ON only once, the Task Start Flag
will turn ON every time the status changes from STANDBY status to READY status).

Ready Ready

Task n Disabled Disabled

Task Start Flag _l _l

Task Start Flag Task Start Flag

A200.14 A200.14
Initialization ’ Initialization

,{ }7 — | processing 7{ }7 ————— processing

The Task Start Flag can be used to perform initialization processing whenever a task goes from

STANDBY to READY status, i.e., when a task on STANDBY is enabled using the TKON(820)
instruction.

Interrupt Task Flags and Words

Maximum Interrupt Task Processing Time (A440)"

The maximum processing time for an interrupt task is stored in binary data in 0.1-ms units and is
cleared at the start of operation.

Interrupt Task with Maximum Processing Time (A441)"

The interrupt task number with maximum processing time is stored in binary data. Here, 8000 to
80FF hex correspond to task numbers 00 to FF Hex.

This data is cleared at the start of operation.

Duplicate Refresh Error Flag (Nonfatal Error) (A402.13)

If Duplicate Refresh Error Detection is enabled in the PLC Setup, the Duplicate Refresh Error Flag
will turn ON if a duplicate refresh error occurs.

* The values in words A440 and A441 will not be valid if High-speed interrupt function is enabled in the PLC Setup.
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Duplicate Refresh Error Cause Flag (A426.15)/Task Number Generating the
Duplicate Refresh Error (A426.00 to 426.11)

A402.13 Interrupt Task Error Description A426.15 A‘fz%‘ﬂ =
Interrupt Task If Duplicate Refresh Error Detection is enabled in 1 (ON) The unit number
Error the PLC Setup, the Duplicate Refresh Error Flag of the Special I/0
(when Interrupt will turn ON if the following conditions occur for the Unit being
Task Error Detec- | $ame Special I/0 Unit. refreshed will be

tion is enabled in
the PLC Setup)

stored in 12 bits of
binary data (unit
No. 0 to 95: 000 to
05F Hex).

¢ There is a conflict between an IORF, FIORF,
IORD, or IOWR instruction executed in the inter-
rupt task and an IORF, FIORF, IORD, or IOWR
instruction executed in the cyclic task.

¢ There is a conflict between an IORF, FIORF,
IORD, or IOWR instruction executed in the inter-
rupt task and the CPU Unit's I/O refreshing (END
refreshing).

When a Special I/0O Unit's Cyclic Refreshing is
enabled in the PLC Setup, and an IORF, FIORF,
IORD, or IOWR instruction is executed for the same
Special I/O Unit, there will be duplicate refreshing
and an Interrupt Task Error will occur.

Task Number when Program Stopped (A294)

The type of task and the current task number when a task stops execution due to a program error
will be stored as follows:

Type

A294

Interrupt task

8000 to 80FF Hex (correspond to interrupt
task numbers 0 to 255)

Cyclic task

0000 to 007F Hex (correspond to task num-
bers 0 to 127)

® Flags Related to All Tasks

Task Error Flag (A295.12)

The Task Error Flag will turn ON if one of the following task errors occurs.
* No cyclic tasks are READY during a cycle.

* The program allocated to a cyclic task (including extra cyclic tasks) does not exist. (This situation
will not occur when using the CX-Programmer.)

* No program is allocated to an activated interrupt task (including extra cyclic tasks).

Task Number When Program Stopped (A294)

The type of task and the current task number when a task stops execution due to a program error
will be stored as follows:

Type

A294

Cyclic task

0000 to 007F Hex (correspond to task num-
bers 0 to 127)

Interrupt task (including 8000 to 80FF Hex (correspond to interrupt

extra cyclic task)

task numbers 0 to 255)

This information makes it easier to determine where the fatal error occurred, and it will be cleared
when the fatal error is cleared. The program address where task operation stopped is stored in A298
(rightmost bits of the program address) and in A299 (leftmost bits of the program address).
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I Precautions

® Instruction Usage Restrictions

Instructions That Must Be in the Same Task

The following instructions must be placed in the same task.

Mnemonic Instruction

JMP/JME JUMP/JUMP END

CJP/UME CONDITIONAL JUMP/JUMP END

CJPN/JME CONDITIONAL JUMP NOT/CONDITIONAL JUMP END

JMPO/JMEO MULTIPLE JUMP/JUMP END

FOR/NEXT FOR/NEXT

IL/ILC INTERLOCK/INTERLOCK CLEAR

SBS/SBN/RET SUBROUTINE CALL/SUBROUTINE ENTRY/SUBROUTINE RETURN
(If the global subroutine instructions (GSBS(750), GSBN(751), and GRET(752))
are used, the subroutine can also be called from another task.)

MCRO/SBN/RET MACRO/SUBROUTINE ENTRY/SUBROUTINE RETURN

BPRG/BEND BLOCK PROGRAM BEGIN/BLOCK PROGRAM END

STEP/STEP STEP DEFINE

Instructions That Are Not Allowed in Interrupt Tasks

The following instructions cannot be placed in interrupt tasks. Any attempt to execute one of these
instructions in an interrupt task will cause the Error Flag (P_ER) to turn ON and the instruction will
not be executed. The following instructions can be used if an interrupt task is being used as an extra

cyclic task.
Mnemonic Instruction

TKON TASK ON
TKOF TASK OFF
STEP STEP DEFINE
SNXT STEP NEXT
STUP CHANGE SERIAL PORT SETUP
DI DISABLE INTERRUPT
El ENABLE INTERRUPT

SFCON, SFCOFF, SFCPR,
SFCPRN

SFC Task Control Instructions

* The operation of the following instructions is unpredictable in an interrupt task: HUNDRED-MS
TIMER: TIM and TIMX(550), TEN-MS TIMER: TIMH(015) and TIMHX(551), ONE-MS TIMER:
TMHH(540) and TMHHX(552), TENTH-MS TIMER: TIMU(541) and TIMUX(556), HUNDREDTH-
MS TIMER TIMUH(544) and TIMUHX(557), ACCUMULATIVE TIMER: TTIM(087) and
TTIMX(555), MULTIPLE OUTPUT TIMER: MTIM(543) and MTIMX(554), LONG TIMER:
TIML(542) and TIMLX(553), TIMER WAIT: TIMW(813) and TIMWX(816), HIGH-SPEED TIMER
WAIT: TMHW(815) and TMHWX(817), PID CONTROL: PID(190), and FAILURE POINT DETEC-

TION: FPD(269).

¢ In addition to the above, the following instruction cannot be used in the power OFF interrupt task.
The Error Flag (P_ER) will not turn ON if these instructions are used in the power OFF interrupt
task. The instruction will not be executed.

READ DATA FILE:

FILE(TWRIT(704)),

NETWORK SEND: SEND(090),

FREAD(700), WRITE DATA FILE: FWRIT(701), WRITE TEXT

NETWORK RECEIVE: RECV(098),
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DELIVER COMMAND: CMND(490), TRANSMIT: TXD(236), RECEIVE: RXD(235), and PROTO-
COL MACRO: PMCR(260), EXPLICIT MESSAGE SEND: EXPLT(270), EXPLICIT GET
ATTRIBUTE: EGATR(271), EXPLICIT SET ATTRIBUTE: ESATR(272), EXPLICIT WORD READ:
ECHRD(273), EXPLICIT WORD WRITE: ECHWR(274), TRANSMIT VIA SERIAL COMMUNICA-
TIONS UNIT: TXDU(256), and RECEIVE VIA SERIAL COMMUNICATIONS UNIT: RXDU(255).

e The following instructions cannot be used in interrupt tasks when high-speed interrupts are
enabled in the PLC Setup of a CJ2H CPU Unit. An error will occur if any of them are executed.

SELECT EM BANK (EMBC(281)), NETWORK SEND (SEND(090)), NETWORK RECEIVE
(RECV(098)), DELIVER COMMAND (CMND(490)), PROTOCOL MACRO (PMCR(260)), TRANS-
MIT VIA SERIAL COMMUNICATIONS UNIT (TXDU(256)), RECEIVE VIA SERIAL COMMUNICA-
TIONS UNIT (RXDU(255)), EXPLICIT MESSAGE SEND (EXPLT(720)), EXPLICIT GET
ATTRIBUTE (EGATR(721)), EXPLICIT SET ATTRIBUTE (ESATR(722)), EXPLICIT WORD READ
(ECHRD(723), and EXPLICIT WORD WRITE (ECHWR(724))

An instruction processing error will also occur for table data processing instructions, character
string processing instructions, or data shift instructions if background processing is specified in
the PLC Setup.

@ Additional Information

Relationship of Tasks to Timer Operation

sysel ¢-§

Timer instructions operate as follows:

* Timer Numbers 0 to 2047
Timer present values will continue to be updated even if the task containing the timer is
changed to STANDBY status or is returned to READY status. If the task containing an active
TIM instruction goes to STANDBY status and the present value is 0 when the task returns to
READY status, the Completion Flag will turn ON as soon as the TIM instruction is executed.
(Completion Flags for timers are updated only when the instruction is executed.) The present
value will continue to be updated.

¢ Timer Numbers 2048 to 4095
The present values of timers that have been started in a task will not be updated while the task
is in STANDBY status. There is a setting in the PLC properties, however, that can be used to
enable the same operation for timers 2048 to 4095 as for timers 0 to 2047.

syse] Bulubiseq v-2-

Relationship of Tasks to Condition Flags

All Condition Flags will be cleared before execution of each task. Therefore Condition Flag status
at the end of task 1 cannot be read in task 2. CCS(282) and CCL(283) can be used to read Con-
dition Flag status from another part of the program, e.g., from another task.

® Precautions on Interrupt Tasks

Interrupt Task Priority

Execution of another interrupt task will be stopped to allow the power OFF interrupt task to execute.
The CPU Unit will be reset, but the stopped interrupt task will not be executed after the execution of
the power OFF interrupt task.

The priority for other interrupt tasks is described in the following sections.

Multiple Interrupts Occurring Simultaneously

Interrupt tasks other than power OFF interrupt tasks will be executed in the following order of priority
whenever multiple interrupts occur simultaneously.

I/O interrupt tasks > External interrupt tasks > Input interrupt tasks* > High-speed counter target
matches* > Scheduled interrupt tasks

Each of the various types of interrupt task will be executed in order starting from the lowest number
if more than one occurs.

* Supported only when a Pulse 1/0 Module is used with a CJ2M CPU Unit.
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Interrupt during Interrupt Task Execution

If an interrupt occurs while another interrupt task is being executed, the task for the interrupt will not
be executed until the original interrupt finishes executing.

@ Additional Information

If you do not want a specific 1/O interrupt task number to be saved and executed for the CPU Unit
when it occurs while another interrupt task is being executed, execute the CLI (CLEAR INTER-
RUPT) instruction from the other interrupt task to CLEAR the interrupt number saved internally.
Scheduled interrupts and external interrupts cannot be cancelled.

Interrupt task 101 will be ignored while

Cyclic task another interrupt task is being executed.
P
O Interrupt task A
Interrupt  I/O interrupt task 101
END during
execution ]
—
@,
END
Interrupt task 101 will not
be executed.

@ Additional Information

Only one interrupt will be recorded in memory for each interrupt task and an interrupt will not be
recorded for an interrupt that is already being executed. Because of the low order of priority of
scheduled interrupts and because that only one interrupt is recorded at a time, it is possible for a
scheduled interrupt to be skipped.

® Application Precautions

Executing IORF(097), FIORF(225), IORD(222), or IOWR(223) for a Special I/0 Unit

If a Special I/0 Unit is being used and IORF(097), FIORF(225), IORD(222), or IOWR(223) will be
executed from an interrupt task, always disable cyclic refreshing for that Special I/O Unit in the PLC
Setup.

If a Special I/0O Unit is being refreshed by cyclic refreshing or an 1/O refreshing instruction, a dupli-
cate refresh error will occur if you try to refresh the same Special I/O Unit with an IORF(097) or
FIORF(225) instruction in an interrupt task or if an attempt is made to read/write data for the same
Special I/O Unit with an IORD(222) or IOWR(223) instruction. In this case, the IORF(097),
FIORF(225), IORD(222), or IOWR(223) instruction will not be executed, but the Error Flag (P_ER)
will not be turned ON. Cyclic refreshing will be performed normally.

If Duplicate Refresh Error Detection is enabled in the PLC Setup when a duplicate refresh error
occurs, A402.13 (Duplicate Refresh Error Flag) will turn ON and the unit number of the Special 1/0
Unit will be stored in A426 (Duplicate Refresh Error Task Number).

Prohibiting Interrupts during Specific Processing with Cyclic Tasks

Processing will be interrupted and the interrupt task will be executed if an interrupt occurs during in
the following.

* While an instruction is being executed

* During Basic I/0 Unit or Special I/O Unit refreshing

¢ During peripheral servicing
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Ensuring Data Concurrency between Cyclic and Interrupt Tasks

Data may not be concurrent if a cyclic task and an interrupt task are reading and writing the same

I/O memory addresses. Use the following procedure to disable interrupts during memory access by

cyclic task instructions.

e Immediately prior to reading or writing by a cyclic task instruction, use a DI(693) (DISABLE
INTERRUPT) instruction to disable execution of interrupt tasks.

e Use an EI(694) (ENABLE INTERRUPT) instruction immediately after processing in order to
enable interrupt task execution.

Cyclic task

e

Disabled
<—+ Interrupt task

Reading and writing I/O
memory common to
interrupt tasks.

sysel ¢-§

Enabled
<€— Interrupt task

Processing with interrupt task
execution enabled

\/\

Problems may occur with data concurrency even if DI(693) and EI(694) are used to disable interrupt
tasks during execution of an instruction that requires response reception and processing (such as a
network instruction or serial communications instruction).

@ Additional Information

Execution of the BIT COUNTER (BCNT), BLOCK SET (BSET), and BLOCK TRANSFER
(XFER) instructions will not be interrupted for execution of interrupt task, i.e., execution of the
instruction will be completed before the interrupt task is executed, delaying the response of the
interrupt. To prevent this, separate data processing for these instructions into more than one
instructions, as shown below for XFER.

syse] Bulubiseq v-2-

XFER Processing XFER
2100 separated. 850
DO DO
D30000 D30000
XFER instruction is Interrupts are
not interrupted. possible as soon as
execution of XFER
has been completed.
XFER
—> 850
D50
D30050
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5-3 Sections

5-3-1 Overview of Sections

Programs can be created and displayed in sections with the CX-Programmer to divide programming
into functional units. Any program in a task can be divided into sections. Using sections improves pro-
gram legibility and simplifies editing.
* Clearer Processing
A section can be given any name to indicate the process or control performed in that section
* Easy Editing
The order of sections can be changed by dragging and dropping them with the mouse, and sections
can be copied and pasted.

¢ Unlimited Use
There is no limit to the number of sections that can be created per program.

™ gamen - CX-Programmer =R

File Edit Wiew Insert PLC Program  Simulation Tools  Window Help

e [[osm® L [RBR|E R EEET 4w
BIEREG |
IEEE R

ERFAROS (G2 PEE| RS (% %82 | |SS (S50 %> 00 Ee» >
= —

-

(=43 MewProject
- MewPLC1[CI2H] Cffline
----- = Symbals
----- ﬁ'ﬂ 1 Table and Unit Setup
----- Settings
G Memory
[—]% Programs
- MAIN (007

SetAdi Destinatic

hove |

MOV (021)

:di MewPLC1.Pressure_Transd

i Data_cCollection
i3 Data_accumulation
----- @ Data_Save

i Troubleshating

fifogordat0oz

el

/ G Data Conversion of Pressure 1
Scale Pressure Deta of ADT Convert into ASCH and sdd to log data
""" P_0On adkenrl
| ' Initial_setting I 11 1
@ Data_Conversion Alwvays OM Flag MO (021) hdae

Troubleshooti
i Troubleshating | T -

¥ New Db.Pressure_Transducing.Troubleshooting [Diagram]

[Program Mame : Pressure_Transducing]

2 [Section Mame : Troubleshoaoting]

\ Detecting Data Errar
AclDataErr
The ladder program in each section can be O—{
displayed by double-clicking the icon. | |

Address or value: | Camment: |

4 |+

Froject £
Far Help, press F1 [ [MewPLCL - Offline [ [ frung o(D, -1) - 100% | HUM

® Number of Sections

There is no limit to the number of sections that you can use. Also, as previously, it is possible to cre-
ated a program with only one section.

® Order of Section Execution

Section are executed in the order they appear in the project tree (i.e., top to bottom). Program
addresses automatically continue consecutively in the order the tasks are executed. The rung num-
ber starts from 0 in each section.
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® Section Names

The section name will be “Section[I” with serial numbers starting from 1 automatically allocated as
the suffix. The names can be changed using user definitions.

® Advantages of Dividing Programs into Sections

Dividing programming into sections offers the following advantages.

* Programming can be uploaded from the CPU Unit one section at a time. If one section of the pro-
gramming is uploaded in advance, the time required to start online editing will be shortened. Only
one section of the program can be downloaded at a time for online editing. It is also not possible to
download sections one at a time.

» Sections can be moved to change the order of execution of the overall program, they can be
moved to other programs, and they can be copied on the project tree.

This enables standardizing programming modules that are smaller than the overall program.

® File Memory Files Related to Sections

Sections are included in the CX-Programmer project file (.CXP). The section names, section com-
ments, and program comments for one CPU Unit are stored in the program index file (PRO-
GRAMS.IDX).

SUONOdS €-G

@ Additional Information

Tasks are used to control whether task program are executed. On the other hand, sections are

divisions created at a lower level in user-defined programs. Sections are created mainly to make

programming easier to understand, as in the following application examples.

* Initial processing and main processing can be divided into different sections in one task when
the same processing is required whenever the task is executed.

* The normal program area and subroutines can be divided into sections.

SUOI}08S JO MBINIBAQ |L-€-G

CJ2 CPU Unit Software User’s Manual 5-41



5 Understanding Programming

5-4

Function Blocks

5-4-1

5-42

Function Blocks

A function block (FB) is a basic program element containing the programming for a standard processing
function that has been defined in advance. Once you have created function blocks and saved them in a
library, you can use them in programming simply by selecting the function blocks that are required for
the system, placing them in the program, and setting I/O parameters. Excellent function blocks can
greatly improve the efficiency of program development.

OMRON function blocks conform to IEC 61131-3.

Once function blocks have been
created, they can be used in a
variety of programs.

Program for Device A

O —
—

Rack B
parameters —

Algorithms do not need to be
verified for function blocks that
are already completed.

Rack A — —
parameters __|

Simply set the parameters for
each of the devices.

® Features of Function Blocks

¢ Reusability
A function block can be saved in a library so that it can be easily reused. Once the programmer
understands the function blocks, the programmer can use them simply by setting parameters. This
greatly improves programming efficiency.

* Reduced Debugging Work
Reusing high-quality function blocks that have already been debugged eliminates the need to debug
them again and thereby reduces debugging work.

* Data Protection
The variables inside a function block cannot be accessed directly from the outside, so the data is pro-
tected. (Data will not be changed unintentionally.)
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5-4-2 Features of Function Blocks

® Entering Addresses for Function Blocks

Addresses in function blocks are generally entered by using variables rather than the actual physical
addresses. The programmer uses these variables to set the parameters (i.e., addresses or values). The
address used for each variable is automatically allocated by the CX-Programmer every time a function
block is placed in the program.

® Nesting

A function block can be nested within another function block. Up to eight nesting levels are possible,
including calling the first function block.

® Smart FB Library

The Smart FB Library is a set of function blocks that improve operation between OMRON PLC Units
and FA components. It is not necessary to create a ladder program to use basic Unit and FA component
functions.

® Online Editing of FB Definitions

FB definitions can be changed during operation, so FB definitions can be edited quickly during debug-
ging. In addition, FBs can be used with confidence even in equipment that must operate 24 hours/day.

S$)%0|g uonoung ¢-g

® Protecting FB Definitions

It is possible to prevent unauthorized manipulation, editing, or misappropriation of the program by set-
ting passwords for the function block definitions allocated in the project file and protecting the definitions
based on their purpose.

(Ajuo
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® FB Generation Function

Existing PLC programming can be reused by easily converting it to FBs.
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5-4-3 Function Block Specifications

Item Specifications
Defining and creat- | Number of function | CJ2H-CPUBL](-EIP) or CJ2M-CPULI5/[14: 2,048 max.
ing function blocks | block definitions CJ2M-CPULI3/12/[11: 256 max.
Function block 64 characters max.
names
Variables Variable names 15,000 characters max.
Variable types Input variables (Inputs), output
variables (Outputs), input-out-
put variables (In Out), internal
variables (Internals), and exter-
nal variables (Externals)
Number of variables used in a Maximum number of variables
function block (not including per function block definition
internal variables, external vari- |, Input-output variables: 16
ables, EN, and ENO) max.
¢ Input variables + input-output
variables: 64 max.
¢ Qutput variables + input-out-
put variables: 64 max.
Allocation of addresses used by | Automatic allocation (The alloca-
variables tion range can be set by the
user.)
Actual address specification Supported
Array specifications Supported (one-dimensional
arrays only and only for internal
variables and input-output vari-
ables)
Language Function blocks can be created in ladder programming language or
structured text.
Creating instances | Number of CJ2H-CPUBLI(-EIP) or CJ2M-CPULI5/[14: 2,048 max.
instances CJ2M-CPULI3/[12/[11: 256 max.
Instance names 15,000 characters max.

FB Program Area

20K steps
Supported only by the CJ2M CPU Units. This area is used to store
function block definitions.

The project file (.cxp/cxt) Includes function block definitions and
instances.

Storing function Project files
blocks as files
Program/network
symbol files

The file memory program file (*.obj) includes function block defini-
tions and instances.

Function block
library files

Each function block definition can be stored as a single file (.cxf) for
reuse in other projects.

I Number of Steps Used by Function Blocks

When function blocks are used, memory is required for the following two items:

1. Function block definitions

2. Instance generation processing when function blocks are pasted into the user program as function

block instances

Therefore, the number of steps used in memory will increase with the number of instances of function

blocks created in the program (item 2).
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I Memory Areas Used for Function Blocks

The area of memory used for function blocks depends on the model of CJ2 CPU Unit that is used, as
described in the following table.

The CJ2M CPU Units have a special area called the FB Program Area to store function block defini-
tions. The CJ2H CPU Units do not have this area.

CPU Unit Models Memory areas used for function blocks
CJ2H CJ2H-CPUBLI-EIP User Program Area
CJ2H-CPU6BL]
CJ2Mm CJ2M-CPU3L] Creating instances of function blocks (i.e., calling function block defini-
CJ2M-CpPU1L] tions and transferring parameters) uses user program memory.

Function block definitions use memory in the FB Program Area, a spe-
cial area for function blocks. If the capacity of the FB Program Area is
exceeded, the user program area is used.

I Checking Function Block Memory Usage

Select View — Memory View from CX-Programmer version 9.0 or higher.

The following Memory View Dialog Box will be displayed.

® When the PLC Model (“Device Type”) Is a CS/CJ-series PLC (Unit Version 3.0
or Later) Other Than the CJ2M

LM
Uszed UM:

1479 Stepz | estinate |

Free UM:

9785 Steps [ estinate |

Tatal:

11264 Steps

Function Block
Used FB:
3134 Steps

Free FB:
1275938 Steps

Tatal:
131072 Steps

Used #:

Free #:

Maw

1020

1024

® When the PLC Model (“Device Type”) Is the CJ2M

Memory View

L4
Used UM:

Free LM:

Tatal:

Function Block
Define #:
703 Steps

Instance #:
E1761 Steps

Uszed FB Progiam &rea:
362/20480 Steps

E24E4 Steps
Uszed FB Source:

963/1043064 Bytes

2 (SFC: 6)/2043

4/2043

@ Additional Information

Refer to the CX-Programmer Operation Manual (Cat. No. W446) for details on the Memory View
Dialog Box.
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I Calculating the Number of Steps Used by Function Blocks

Use the following formula as a guide to the number of steps used by function blocks.

Number of steps used

= Number of instances x (Call part size m + I/O parameter transfer part size n x Number of parameters) + Num-

ber of instruction steps in the function block definition p (See note.)

Note Memory will not be used for the number of instruction steps in the function block definition (p) in the second
and later instances when the same function block definition is created in multiple locations (i.e., for multiple
instances). Therefore, in the above equation, the number of instruction steps in the function block definition
(p) is not multiplied by the number of instances.

part

The data types are
indicated in parenthe-

Items Number of steps
m Call part 57 steps
I/O parameter transfer | 1-bit (BOOL) input symbol or output symbol 6 steps

1-word (INT, UINT, WORD) input symbol or
bol

output sym- | 6 steps

2-word (DINT, UDINT, DWORD, REAL) input symbol or | 6 steps

ses. output symbol
4-word (LINT, ULINT, LWORD, LREAL) input symbol or | 12 steps
output symbol
I/0 symbols 18 steps

p Number of instruction | The total number of instruction steps (same as standard user program) + 27
steps in function block | steps.
definition
Example

Five input symbols with a 1-word (INT) data type, five output symbols with a 1-word (INT) data type, and
a function block definition with 100 steps:

Number of steps for 1 instance = 57 + (5 + 5) x 6 steps + 100 steps + 27 steps = 244 steps

If the function block is written in the standard text language, the actual number of steps cannot be cal-
culated. The number of instruction steps in a function block definition can be checked in the properties

of the function block definition.

@ Additional Information

For function block specifications, notation methods, and input procedures, refer to the CX-Pro-
grammer Operation Manual: Function Blocks and Structured Text (Cat. No. W447).
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5-5 Symbols

5-5-1 Overview

I Symbols

® Symbol Tables

I/O memory area addresses or constants can be specified using character strings by registering the
character strings as symbols. Register the symbols in the symbol tables of the CX-Programmer.
Programming with symbols enables programming with names rather than having to be aware of the

actual addresses.

Symbol tables are saved in a CX-Programmer project file (.CXP) along with other parameters, such
as the user program and 1/O tables.

® Conditions for Using Symbols

Whether using symbols is required or optional depends the programming language as well as
whether the symbol is used inside or outside of a function block, as given in the following table.

s|joquAis G-g

Program element Programming language Specifying symbols
Programming outside function blocks Ladder diagram Optional
ST Required o
SFC Optional hA
Programming inside function blocks (Inside Ladder diagram Required 1%
function blocks, symbols are called “vari- ST g
ables.) 2
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5-5-2 Types of Symbols

The following types of symbols can be used.

I Program Symbols

® Types of Symbols

e Global Symbols
Global symbols can be accessed from any task in the CPU Unit.

* Local Symbols
Local symbols can be accessed from only one task.

* Network Symbols (CJ2H-CPUBLI-EIP or CJ2M-CPU3LI only)

Tags can be used from exterior devices to access the I/O memory of the local CPU Unit through
the network symbols defined in the CPU Unit. Network symbols can also be used in the local CPU
Unit.

® Address Allocation

Addresses are allocated to symbols used in programming based on the following factors.

e User Specifications
» Automatic Allocation using the CX-Programmer

The area of memory used for automatic allocations is set by selecting Memory Allocation —

Automatic Address Allocation from the PLC Menu in the CX-Programmer.

Scope Address
A and I/O
Type of i cecess Access Access comment
Name CX-Programmer project tree i 5 .
symbol J el ;’vi':(gsni:_ from other | from the (without a
b Iy tasks local task symbol
R name)
Program Global sym- | PLC tree Not sup- Supported Supported Supported
symbols bols ! ported
=i MewRLC1[CI2H] Offline
= Symbols
§7 10 Table and Unit Setup
Local sym- Program tree Not sup- Supported Not sup-
bols . ported ported
—1- %% Programs
- Q_‘% MewPrograml {00)
= Symbals
E Sectionl
Network Global variable table in PLC Supported Supported Supported Not sup-
symbols tree ported
=i MewRLC1[CI2H] Offline
= Symbols
§7 10 Table and Unit Setup

Note “Global” and “local” indicate only the scope of application of the symbol. It has nothing to do with the scope of application
for the memory address. Therefore, a warning but not an error will occur in the following cases, and it will be possible to
transfer the user program.

¢ The same addresses is used for two different local symbols
¢ The same addresses is used for a global symbol and a local symbol
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@ Additional Information

In CX-Programmer programs, global symbols, local symbols, and network symbols can be iden-
tified by the following character colors and icons indicating symbols.

Type of symbol Display color Example (default color)
Global symbols Black (fixed) Start
an0
Local symbols Blue (default)
Select Tools — Options, display the

Appearance Tab Page, and select the
local symbols item to change the color.

Network symbols Black (fixed) Gangition 00
An icon ( =1) indicating a network sym- -
bol will be displayed under the symbol
name.

W00

s|joquAis G-g

I Variables in Function Blocks

Variables can be accesses only from the algorithms in function blocks.

Scope Address
and I/O o
CX-programmer Access using . comment &
Name project tree network sym- Access fro_m outside the (without a o
bols function block symbol %i
name) &
]
Variables (i.e., Definitions in function Not supported Not supported Not sup- s
symbols used in | blocks (Network sym- ported 3
. o
function blocks) & END bol§ i:anr;oft be S
3]5 Funickion Blacks registere gr
external vari-
ables.)

Some of the specifications for variables are different from those for symbols used outside of function
blocks. Set the area to be used for variables by selecting Memory Allocation — Function Block/SFC
Memory from the PLC Menu in the CX-Programmer.
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5-5-3 Global Symbols

Global symbols are symbols that are supported for all tasks in the target CPU Unit. For example, there-
fore, a symbol named “AAA” would be the same address in all tasks in the target CPU Unit.

Example: If the symbol named “AAA” is set as a global symbol, the same address will be assigned
(e.g., CIO 3.00) even if the task is different.

Global symbol PLC
N
N\ TaskA
AAA
{ }7 7 The same address will be
3.00 7 assigned (e.g., ClO 3.00)

even if the task is different.

Global symbol
N

\ Task B

AAA i
3.00

5-5-4 Local Symbols

Local symbols can be accessed only from the task they are in defined. Each local symbol is supported
in only one task. Local symbols are specified separately for each task, so identical symbols will be han-
dled as different symbols for different tasks.

For example, if the symbol named “AAA” is set as a local symbol, different addresses (e.g., CIO 0.00
and CIO 3.00) can be allocated for different tasks with the same “AAA” symbol.

PLC

Local symbol Task A
for task A b

— Different addresses
/ (e.g., CIO 0.00 and
CIO 3.00) can be
allocated.

Local symbol |
for task B
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5-5-5 Network Symbols (CJ2H-CPUG6[ I-EIP and CJ2M-CPU3L | Only)

I Overview

Tags can be used from exterior devices to access the I/O memory of the local CPU Unit through the
network symbols defined in the CPU Unit. The CJ2 CPU Units have an internal tag name server that
can convert network symbols to actual I/O addresses, and so it is possible to access the CPU Unit's I/O
memory from the outside by using tags to access network symbols.

Network symbols can be used for the following applications.

¢ Data links with other PLCs on EtherNet/IP

e Tag access from outside with host or PT.
Set the network symbols in the global symbols tables of the CX-Programmer.

CJ2 CPU Unit
o
a
PLC
\ £
@ 3
<3
=
»
. r—-==-==-==-=-
NS-series PT ! Access from i _ Tag name server for network symbols
toutside by Name: aa
>  using tags Y [_Name Address Data type | Network Symbol
1 1 aa D100 WORD Publication
L] ! bb D200 WORD INPUT
Host computer (——/
, ’ Data: &200 8200 T l Address D100 %’_
| |:| ’ ) 1/0 Memory C,_)
E Address Data ©
JA— D100 &200 =
D200 &500 o
T
[
@
)
o
3
<

@ Additional Information

Refer to the EtherNet/IP Units Operation Manual (Cat. No. W465) for the procedures to create
tag data links.
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I Setting Network Symbols

Use the following procedure to set network symbols.

1 Right-click on the global variable table and select Insert Symbol.

Note Network symbols cannot be specified in the local symbol tables.

2 The following New Symbol Dialog Box will be displayed.
Select the Net, Variable Check Box, and then select the Publication, Input, or Output Option, and

then click the OK Button.

x|

Mame: |

Data type: BoOOL -

Address or value: |

Select the Net. Variable

/ Check Box, and then select

either Publication, Input, or

Comment;
Output Option.

(5

* Publication © |nput  © Dutput ]

[ Link the definition to the project's CH-Server file

Advanced Settings. .. | 0k |

Cahicel |

A maximum of 48 characters can be used for a network symbol name. The names are not case sensi-

tive.
Network symbol
Type of symbol Description column in global Description
symbol table
Network symbol Symbols accessible | Publication * Symbols accessible form outside by
from outside by using using CIP message communications.
tags. « Tag data links are not supported.

Input e Symbols accessible from outside by
using CIP message communications or
tag data links.

e Symbols for data input (from other CPU
Unit to local CPU Unit) when tag data
links are used.

Output * Symbols accessible from outside by
using CIP message communications or
tag data links.

e Symbols for data output (from local
CPU Unit to other CPU Unit) when tag
data links are used.

® Network Symbol Column in Global Symbol Table

Make the setting in the Network Symbol Column in the Global Symbol Table.

Mame Data Tvpe Address [ Yalue | Mek, Yariable | Rack Location | Lsage | Comment
FModel _INOL WIORD D100 IMPUT otk
+ Model _oUTOL WIORD Dz QUTPUT otk
+ModeZ_INOZ WIORD D101 IWPUT work,
+ Model _OUTOZ WIORD D201l QUTPUT work,

The symbol that has been set to Publish, Input, or Output will be the network symbol.
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I Network Symbol Usage Conditions and Handling

® Handling Network Symbols from the Outside

Symbols set as network symbols in the CPU Unit are recognized as tags from outside the PLC
(such as by a host, PT, Network Configuration Tool, or other PLCs).

CPU Unit

Outside the CPU Unit
User program (e.g., host, PT, other PLC,
Network Configuration Tool)

Tags |«
y pasll
Z < ey
NS-series Host Another
(network symbols) |:> PT application Lo
Tag access
Symbols table (Access with network symbols using CIP
message communications or EtherNet/IP o
data link communications) o
)
<
3
- . 8‘
I Network Symbol Applications o
® Using Network Symbols as EtherNet/IP Data Link Tags
The data in a remote PLC can be specified with tags by using EtherNet/IP tag data link communica-
tions. Set to the network symbol to Input or Output in the Network Symbol Column in the Global o o
Symbol Table. Sa
oo
Example: Data link from B to A S %
Name:lA< ] Name: B Eg
CJ2 CPU Unit ©J2 CPU Unit E =
Node #1 Node #2 %‘g}
3
oo
39
5(1)
0 m o
N
=
EtherNet/IP o
o)
Cc
[e2)
o
Global symbol table Global symbol table %
}Mme | Address [Data type | Network Symbol] [Name | Address [Data type [ Network Symbol |
A | D100 | WORD | INPUT | [B~ [ D200 [ WORD |OUTPUT |
———

By using tag data link communications, the data in D200 of
the CJ2 CPU Unit at node #2 is copied to D100 of the CJ2
CPU Unit at node #1.
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® Using Tags in Communications with an NS-series PT

The data in a remote PLC can be specified with tags by using objects on the display of the NS-series
PT. Set the network symbol to Publication in the Network Symbol Column in the Global Symbol

Example: Specify “A” for the address of the object on the screen.

[

Table.
NS-series PT
//

;
D'

CJ2 CPU Unit

> Name: A

EtherNet/IP

Global symbol table

[[Name [ Address [ Data type [ Network symbol |

[ A

| wooo [ BooOL  |Publish |

W0.00 can be accessed from an element on the display of the NS-series PT.

® Using Tags in CIP Message Communications from the Host Computer

Data in a remote PLC can be specified with tags from a host computer. Set the network symbol to
Publish in the global symbol table.

Example: Specify with Name from the host computer.

Host computer

[ ]

=

~>Name: A

CJ2 CPU Unit

EtherNet/IP

/

O

/

/Global symbol table

[ Name [ Address [ Data type [Network symbol |

[A

W0.00 | BOOL | Publish |

WO0.00 can be accessed from a host computer.
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5-5-6 Variables in Function Blocks

Programs in function blocks are all written with variables rather than actual addresses. Variables in
function blocks have different variable types and specifications than symbols outside of function blocks.
For details on variables in function blocks, refer to the CX-Programmer Operation Manual: Function
Blocks and Structured Text (Cat. No. W447).

® Function Block Variable Fields

Inside Function Blocks
Ladder Diagram

f e e —m i mm e —mmm————
: Algorithm i

CLOCK PULSE ! !

[ | EN —— : tim_b E
ENO ! —\I\IT—|T|MX tim_a OFF_TIME| ;

I @oou)\ @00y "i !
ON_TIME o tima :

(INT) 1\ I——| TIMX  tim_b ON?TIME| ]

— \ OFF_TIME H i
N i :

1 1

7~ LT QL |

Variables (e.g., input variables, output
variables, and I/O variables) for transferring
data between external programming and
programming in function blocks

Variables used only in function
blocks (internal variables and
external variables)

s|joquAis G-g
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5-5-7 Symbol Data Types

5-56

It is possible to specify the data type for addresses allocated for symbols.

I Data Types That Can Be Set for Symbols

The data types that can be specified inside function blocks may be different from the types that be spec-
ified outside function blocks. The data types that can be used for each are specified in the following

table.
Data type Symbols in programming | Variable in function blocks
BOOL (bit) OK OK
UINT (one-word unsigned binary) OK OK
UDINT (two-word unsigned binary) OK OK
ULINT (four-word unsigned binary) OK OK
INT (one-word signed binary) OK OK
DINT (two-word signed binary) OK OK
LINT (four-word signed binary) OK OK
UINT BCD (one-word unsigned binary)”1 OK No
UDINT BCD (two-word signed binary)”? OK No
ULINT BCD (four-word signed binary)*1 OK No
REAL (two-word floating point) OK OK
LREAL (four-word floating point) OK OK
CHANNEL (word)"1 OK No
NUMBER (constant or number)*2 OK No
WORD (one-word hexadecimal) OK OK
WORD (two-word hexadecimal) OK OK
LWORD (four-word hexadecimal) OK OK
STRING (character string: 1 to 255 ASCII characters) OK OK
TIMER No OK
COUNTER No OK
User-defined data types (data structures) OK OK'3

*1 Data types will be converted as follows in ST programming.

e UINT BCD: WORD
* UDINT BCD: DWORD
e ULINT BCD: LWORD
* CHANNEL: WORD

*2 These data types cannot be used in ST programming. A program error will occur.

*3 Only internal symbols in function blocks written with ladder diagrams.
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I Applications of Data Types

Data types set for symbols can be used for the following functions.

® Application Using Automatic Address Allocation

Addresses can be allocated according to the data type set for the symbol when automatic address
allocation is used with the CX-Programmer.

Example: Setting the ULINT (4-word Unsigned Binary) Data Type

W NewPLC1.NewPrograml [Sy

Marne | Daka Type | Add = | Mk, Yariable | R.

= sBC ULINT W20 [Auto]
=[EF UDINT W24 Aot

If a data type that uses four words is used, the address of the next
allocated symbol will be separated by four words.

I Specifying Arrays
Arrays can be specified as symbol attributes (one-dimensional arrays only). Arrays can be specified for
all data types except for STRING and NUMBER.

Use an array specification if multiple symbols with the same data attribute are managed as one group.
Use the following procedure if array specification is used.

s|joquAis G-g

1 Enter the symbol name in the New Symbol Dialog Box or Edit Symbol Dialog Box, and then click
the Advanced Settings Button. The Advanced Settings Dialog Box will be displayed.

2 Select the Array Symbol Option in the Array Settings Field, and then enter the maximum number
of elements.

sadA] ejeq |oqWAS /-G-G

When writing an array variable, specify a suffix between brackets after the variable name.

Example: If the symbol name is PV and the maximum number of elements is 3, specify array variables
as PV[0], PV[1], and PV[2] in instruction operands.

The suffix of the array is specified with an element number starting from 0. The element number can be
entered directly, or it can also be specified indirectly by inputting a symbol or memory address.

é Caution

specified for the suffix of an array variable in ladder or ST programming to indirectly
specify the element number, be sure that the element number does not exceed the

If a symbol or memory address (only symbols are allowed for ST programming) is 2
maximum memory area range.

Specifying a element number that exceeds the maximum range of the memory
area specified for the symbol will result accessing data in a different memory area,
and may result in unexpected operation.

Array variables with suffixes that are word addresses or symbols cannot be used as operands in the
immediate refresh version of an instruction.
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I User-defined Data Types (Data Structures)

When using CX-Programmer version 9.0 or higher with a CJ2 CPU Unit, you can create data structures
as user-defined data types.

® Data Structures

A data structure is a user-defined data type that groups more than one data type. Names can be
assigned to the data types. The name of the variable that uses a user-defined data type is specified
along with the name of one of the variables within the data structure. The overall data structure is
called a structure variable and the variables within the data structure are called members.

@ Additional Information

¢ Arrays can also be used to handle multiple pieces of data. An array data type, however, is dif-
ferent from a data structure in that it contains data with the same data type that is accessed by
specifying an offset from the beginning of the array. With a data structure, data with the same
or with different data types is accessed using member names. Also, with the CX-Programmer,
structure data types can be assigned names.

» Structure variables can be placed in arrays.
* Also, array variables can be used as members of data structures.

® Ladder Program Notation and Input for Structure Variables
In a Ladder Program, the structure variable name and member name are separated by a period.

Example:
S1. A = Means "member A of S1."

Member name
Period

Structure variable name

® Applications of Data Structures
When you specify data that is grouped, you specify a member of a specific group. In other words,
you can specify data in a hierarchy in the form “main - sub.”
Using Data Structures without Arrays

Example for Structure Variables S1, S2, and S3 Each with Members A, B, and C

A of $1 A of S2 . Aof S3
Structure variable S1 ¢ Structure variable S2 ¢ Structure variable S3 g

Member Member

A A

Member

A

i
i
o
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For example, the same member (e.g., the speed) can be specified for each machine.

Structure Variables Called Machine1, Machine2, and Machine3

Speed of machine 1 Speed of machine 2 . Speed of machine 3
Machine1 Vi Machine2 y Machine3 P

Member variable’ Member variable’ Member variable

Direction I:I Direction I:I Direction
Alarm I:I Alarm I:I Alarm

O

Combining Data Structures with Arrays

Placing Structure Variables in an Array

When there is a large volume of data in the same form, as with recipe data for different products,
structure variables can be placed in an array. This is used to create a database. In this case, the

structure variable becomes one record and each member becomes a field in the database.

Array S(x) of Structure Variables

.
. .

s(2) -

Member kA of S@)
s A = A of S(1)

Member
A
S(0) l:,‘/’ Aof S(0)

Member

o
]
° ]

For example, this can be used to specify the processing results for each production lot.

Example of Structure Variables in an Array: Product Processing Results (x)

.

Product processing regults 2) -~

Member
i 2
Product processing results (1) Lot 0o Product processing results (2) = Temperature
Member for lot 002
108
Product processing results (0) Lot °C Product processing results (1) = Temperature
for lot 001

Member
105 Product processing results (0) = Temperature

Lot °C for lot 000
/

Temperature
Alarm IZI

CJ2 CPU Unit Software User’s Manual
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Using Array Variables as Members of Data Structures

Arrays can be used as members of a data structure when there is a specific overall structure to the
data with members that each contains multiple elements in library fashion. Members can be freely
specified from the arrays. This is used when data is built from libraries.

A(1) of

Structure variable S Array variable that
is a member of

the data structure
Member
A
0

\.1
B(x) 2

\ B(1) of S !
o [ ] |

Example: Communications frames can be created by selecting elements from libraries.

For communications frame address(1)

Structure variable for communications frames Array variable that
is a member of the

data structure
Member
Addresses
0

Address(x) | 0001Hex 0000 hex
e 0001 hex

Command(x)| 0101Hex & 2 000A hex
\ :

)
Data I:I For communications frame command(1)

Commands
0 0001 hex
1 0101 hex
2 1002 hex

For detailed information on data structure specifications and creation procedures, refer to the CX-
Programmer Operation Manual: Function Blocks and Structured Text (Cat. No. W447).
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5-5-8 Automatic Address Allocation to Symbols

When programming, you can automatically allocate addresses to symbols. Select Memory Allocation
— Automatic Address Allocation from the PLC Menu in the CX-Programmer and then set the range
and data type for automatic allocation. With CJ2 CPU Units, addresses in the CIO Area, Auxiliary Area,
Holding Area, Work Area, DM Area, or EM Area can be allocated.

When automatically allocating symbol addresses in the EM Area, we recommend used the required
number of banks starting backward from the highest EM Area bank.

The following example shows the settings to automatically allocate symbol addresses in banks 17 and
18 hex of a CJ2H-CPUGB8-EIP CPU Unit (which has EM Area banks from 00 to 18 hex).

PLC Automatic Memor ﬂ

Automatic allocation allows 'work' spmbols to be automatically aszsigned an address.
The address ranges from which to assign these can be set below;

W Enable automatic allocation for this PLC

FLLC kemony to Reserve
Fanges:

E17_0- 32767
E18_0- 22767

[iata types for range:

s|joquAis G-g

1L

LCancel

Refer to the CX-Programmer Operation Manual (Cat. No. W4486) for details on the area settings for
automatic address allocation.

@ Additional Information

¢ With CJ2H CPU Units, bits in EM Area banks that are set for automatic address allocation can
be force-set/reset. Refer to 6-15 Extended Data Memory Area for the banks in which bits can
be force-set/reset.

¢ Automatic address allocation is not possible for structure variables.

Precautions for Safe Use

Data in the EM Area is backed up when the power supply is turned OFF or the operating mode is
changed. Be careful when using output bits specified as BOOL data. If necessary, including pro-
gramming to clear memory as required.

S|OQWAS 0} UOIEOO||Y SSBIPPY OBWOINY 8-G-G

Example: The following instructions can be used to clear bank 18 hex to all zeros when power is
turned ON when EM Area bank 18 hex is set for automatic address allocation.

First Cycle Flag

I I BSET(071)

#0000

E18_0

E18_32767
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5-6 Instructions

5-6-1 Basic Understanding of Instructions

I Structure of Instructions

Programs consist of instructions. The conceptual structure of the inputs to and outputs from an instruc-
tion is shown in the following diagram.

Power flow (P.F., execution condition) ———» —— Power flow (P.F., execution condition) '

Instruction condition ——» Instruction |——» Instruction condition 2

Flags — — Flag

*1: Input instructions only.
*2: Not output for all instructions.

Operands  Operands
(sources) (destinations)

| y

1/0 memory

® Power Flow

The power flow is the execution condition that is used to control the execute and instructions when
programs are executing normally. In a ladder program, power flow represents the status of the exe-
cution condition.

Input Instructions
¢ Load instructions indicate a logical start and outputs the execution condition.

Outputs the execution
/ condition.

¢ Intermediate instructions input the power flow as an execution condition and output the power flow
to an intermediate or output instruction.

Outputs the execution
/ condition.

DO
#1215

Output Instructions
Output instructions execute all functions, using the power flow as an execution condition.
LD power flow
Z Power flow for
| l/ output instruction
| |
INLL O

Input block Output block
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® Instruction Conditions

Instruction conditions are special conditions related to overall instruction execution that are output by
the following instructions. Instruction conditions have a higher priority than power flow (P.F.) when it
comes to deciding whether or not to execute an instruction. An instruction may not be executed or
may act differently depending on instruction conditions. Instruction conditions are reset (canceled) at
the start of each task, i.e., they are reset when the task changes.

The following instructions are used in pairs to set and cancel certain instruction conditions. These
paired instructions must be in the same task.

Instru_c !lon Description Setting instruction Cancellr_ig instruc-
condition tion
Interlocked An interlock turns OFF part of the program. IL(002) ILC(003)
Special conditions, such as turning OFF output
bits, resetting timers, and holding counters are
in effect.
BREAK(514) Ends a FOR(512) - NEXT(513) loop during exe- | BREAK(514) NEXT(513)
execution cution. (Prevents execution of all instructions )
until to the NEXT(513) instruction.) @
Executes a JMPO(515) to JMEOQ(516) jump. JMPO(515) JMEO(516) E.
Block program | Executes a program block from BPRG(096) to | BPRG(096) BEND(801) §.
execution BEND(801). §
® Flags
In this context, a flag is a bit that serves as an interface between instructions.
Input flags Output flags
Flag Description Flag Description
Carry (CY) Flag | The Carry Flag is used as an | Condition Flags | Condition Flags include the Always
unspecified operand in data ON/OFF Flags, as well as flags that are
shift instructions and addi- updated by results of instruction execu-
tion/subtraction instructions. tion. In user programs, these flags can be

specified by labels, such as P_On, P_Off,
P_ER, P_CY, P_EQ rather than by

addresses.
Flags for Special | These include teaching flags Flags for Special | These include memory card instruction
Instructions for FPD(269) instructions and | Instructions flags and MSG(046) execution com-
network communications pleted flags.

suononisu| jo Buipuelsiepun oiseg 1-9-§

enabled flags.
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® Operands

Operands specify preset instruction parameters (boxes in ladder diagrams) that are used to specify
I/O memory area contents or constants. An instruction can be executed entering an address or con-
stant as the operands. Operands are classified as source, destination, or number operands.

Example

MOV

#0 4~ S (source)

DO 4—D (destination)

JMP

&3 N (number)

Operand .
Operand types symbol Description
Source Specifies the address of the datato | S Source Oper- | Source operand other than con-
be read or a constant. and trol data (C)

C Control data | Compound data in a source
operand that has different mean-
ings depending bit status.

Destination | Specifies the address where data D
(Results) will be written.
Number Specifies a particular number used | N ---
in the instruction, such as a jump
number or subroutine number.

Note Operands are also called the first operand, second operand, and so on, starting from the top of the instruc-

tion.
-] MOV
#0 r-a— First operand
DO |-e— Second operand

I Instruction Location and Execution Conditions

The following table shows the possible locations for instructions. Instructions are grouped into those
that do and those do not require execution conditions. Refer to A-1 Instruction Functions for details on

instructions.

Execution

Instruction Location o Diagram Examples
condition
Input Logical start | Connected directly to | Not pmmsee X LD, LD TST(350), LD >
instruc- | (Load the left bus bar oris | required. ——| I—'— (and other symbol com-
tions instructions) | at the beginning of et ! parison instructions)

an instruction block.

Intermediate | Between a logical Required pmmmoe AND, OR, AND
instructions | start and the output ——| |—| |—'— TEST(350), AND > (and
instruction. et other ADD symbol com-
parison instructions),
UP(521), DOWN(522),
NOT(520), etc.
Output instructions Connected directly to | Required ;--=====-==a| | Most instructions includ-
the right bus bar. — ‘_:_D ing OUT and MOV(021).
Not [mooooooe- 2| | END(001), JME(005),
required. ; |—r; FOR(512), ILC(003),

etc.

5-64

CJ2 CPU Unit Software User’s Manual



5 Understanding Programming

I Instruction Variations

The following variations are available for instructions to differentiate executing conditions and to refresh
data when the instruction is executed (immediate refresh).

Variation Symbol Description
Differentiation ON @ Instruction that differentiates when the execution condition turns ON.
OFF | % Instruction that differentiates when the execution condition turns OFF.

Refreshes data in the I/O area specified by the operands or the Special
I/0 Unit words when the instruction is executed.

Immediate refreshing

O
—D Instruction (mnemonic)
Differentiation variation

— Immediate refresh variation

! @ Mmov

I Execution Conditions

The following two types of basic and special instructions can be used.
¢ Non-differentiated instructions: Executed every cycle
 Differentiated instructions: Executed only once

suononisu| 9-g

® Non-differentiated Instructions

Output instructions (Instructions That Require Input Conditions):
These instructions are executed once every cycle while the execution conditions are satisfied (ON or
OFF).

Example
Non-differentiated _
output instruction *{ |4m—|

Input Instructions (Logical Starts and Intermediate Instructions):
These instructions read bit status, make comparisons, test bits, or perform other types of processing
every cycle. If the results are ON, power flow is output (i.e., the execution condition is turned ON).

‘ Non-differentiated input instruction Example
||
’ |l E—

® Input-differentiated Instructions

suononisu| jo Buipuelsiepun oiseg 1-9-§

Upwardly Differentiated Instructions (Instruction Preceded by @)

Output Instructions:
The instruction is executed only during the cycle in which the execution condition changed from OFF
to ON and are not executed in the following cycles.

Example 1.02
(@) Upwardly differ-
entiated instruction _@ MOV

Executes the MOV instruction once when
CIO 1.02 goes OFF — ON.
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Input Instructions (Logical Starts and Intermediate Instructions):

The instruction reads bit status, makes comparisons, tests bits, or perform other types of processing
every cycle and will output an ON execution condition (power flow) when results switch from OFF to
ON. The execution condition will turn OFF the next cycle.

Upwardly differentiated input instruction Example 1.03
| h —
ON execution condition created for one
cycle only when CIO 1.03 goes from
OFF to ON.
Input Instructions (Logical Starts and Intermediate Instructions):
The instruction reads bit status, makes comparisons, tests bits, or perform other types of processing
every cycle and will output an OFF execution condition (power flow stops) when results switch from
OFF to ON. The execution condition will turn ON the next cycle.

Upwardly differentiated input instruction Example 1.03

| §

OFF execution condition created for one
cycle only when CIO 1.03 goes from
OFF to ON.

Downwardly Differentiated Instructions (Instruction Preceded by %)

Output Instructions:
The instruction is executed only during the cycle in which the execution condition changed from ON
to OFF and is not executed in the following cycles.

@)D o Example 1.02

%) Downwardly

|7 differentiated o
instruction { %SET

Executes the SET instruction once
when CIO 1.02 goes ON to OFF.

Input Instructions (Logical Starts and Intermediate Instructions):

The instruction reads bit status, makes comparisons, tests bits, or perform other types of processing
every cycle and will output the execution condition (power flow) when results switch from ON to OFF.
The execution condition will turn OFF the next cycle.

‘ Downwardly differentiated instruction Example 1.03
[yl
| M b

Will turn ON when the CIO 1.03 switches from

ON — OFF and will turn OFF after one cycle.
Input Instructions (Logical Starts and Intermediate Instructions):
The instruction reads bit status, makes comparisons, tests bits, or perform other types of processing
every cycle and will output an OFF execution condition (power flow stops) when results switch from
ON to OFF. The execution condition will turn ON the next cycle.

Example
Downwardly differentiated input instruction 1.03

| f

OFF execution condition created for one
cycle only when CIO 1.03 goes from ON
to OFF.

CJ2 CPU Unit Software User’s Manual



5 Understanding Programming

I I/0 Instruction Timing

The following timing chart shows different operating timing for individual instructions using a program
comprised of only LD and OUT instructions.

E

i i | | |
i i i Input _

: \ \
1 | |
Y O . B
| O = | read | [ ] | N
B1 | j | A | | | ! | |
A | Input| ‘ \ \ b \
o O B2 ' read ! ! ! o ‘
! ! b — ! 1 !
A B2 | | 3 | i | Input\ | | |
{4 O B3 \ \ b P read | ‘ ‘
: , — L Input . o ;
A B3 Crout — L _read | P o
1 O s _ea [ L
~ ——— T
A B4 ilnput 1 I Lo ro : 3 : 3 :
oy O B5 ' read \ 1 1 1 ! 1 1 b4
B5 | ! ! L : : 5
O w L L
14 ] L | | rea I S I c
B6 ! ! ! | Inputread | | 2
A ! i Input‘ : ; 1 ; p‘ | i i i o
|| @ B7 . read | Lo b : L L @
57 I A T
. npu ‘ bt Lo Co! P
1 () e | wead] i
Bs C Lo Lo b Lo . b
A Do b Do b [ Input : Lo
{ @ B9 Lo Lo w I read b P
A B9 ‘ ‘ ‘ ‘ ! ‘ i
L L ] | | I |
| @ Blo | | L L : L \ L
| | 1 | | ' |
A iy ‘ ‘ | o o
i O e [ SR R N R
— i ——— ———
A B11 - ! I I | ! | I 3 I
{1} @ B2 | | o \ \ o

X
N

‘ | | L \ | |
il | N | O | N | I | I |
processing | | 1 1 1 1 1 1

Instruction 1/0O refresh
executed.
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® Differentiated Instructions

* A differentiated instruction has an internal flag that tells whether the previous value is ON or OFF.
At the start of operation, the previous value flags for upwardly differentiated instruction (DIFU and
@ instructions) are set to ON and the previous value flags for downwardly differentiated instruc-
tions (DIFD and % instructions) are set to OFF. This prevents differentiation outputs from being
output unexpectedly at the start of operation.

¢ An upwardly differentiated instruction (DIFU or @ instruction) will output ON only when the execu-
tion condition is ON and flag for the previous value is OFF.
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Using Differentiated Instructions in Interlocks (IL - ILC Instructions)

In the following example, the previous value flag for the differentiated instruction maintains the previ-
ous interlocked value and will not output a differentiated output at point A because the value will not
be updated while the interlock is in effect.

0.00

o
0.01
|} DIFU
001000
ILC

IL is ILis

000000 executing executing

000001 | | | : | ! | : |

001000 r_] i r_]
®
Using Differentiated Instructions in Jumps (JMP(004) - JME(005) Instructions)
Just as for interlocks, the previous value flag for a differentiated instruction is not changed when the
instruction is jumped, i.e., the previous value is maintained.
¢ With downwardly differentiated instructions (DIFD(014) or instructions with a %), outputs will turn
ON when inputs turn OFF only when the previous value flag is ON.

* With both upwardly and downwardly differentiated instructions, outputs will turn OFF in the next
cycle.

|E| Precautions for Correct Use

Do not use the Always P_On Flag or A200.11 (First Cycle Flag) as the input bit for an upwardly
differentiated instruction. Do not use the Always P_Off Flag as the input bit for a downwardly dif-
ferentiated instruction. If either is used, the instruction will never be executed.
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5-6-2 Specifying Operands

I Addressing I/O Memory Areas

® Bit Addresses

C000.00
—‘—— Bit number (00 to 15)

— Word address
Example: The address of bit 03 in word 1 in the CIO Area would be as shown below.

1. 03
Bit number: 03
Word address: 0001

Bit: CIO 0001.03

Word
\l, 15 14 13 12 11 10 09 08 07 06 05 04 |03 02 01 00

0
1
2
[
With the CJ2 CPU Unit, bit addresses can be specified in the DM and EM Areas.

suononisu| 9-g

Example: DM area

D1001.03
Bit number: 03

——— Word address: D1001

Bit: D1001.03
Word
\l, 15 14 13 12 11 10 09 08 07 06 05 04 |03 02 Of 00

D1000
D1001
D1002

spueladQ BuiAyoads g-9-g
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® Word Addresses
CICICIC]

Indicates the word address
Example: 1/0O Area

10

Word address
DM and EM Areas addresses are given “D” or “E” prefixes, as shown below for the address D200.

Example: DM Area

D200

Word address
Example: EM Area
E200

Word address
Example: EM Area Bank 1

EO01_200

_L Word address
Bank number
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5 Understanding Programming

Operand Description Notation Application examples
Specifying bit The word and bit numbers are specified | { go 1.02
addresses directly to specify a bit (input bits). Bit ber (02) |

It numbper
OO0
. Word number: 1
Bit number
(00 to 15)
Indicates the word address.
*1
Specifying word The word number is specified directlyto | 3 MOV 3 D200
addresses specify the 16-bit word. Word number: 3
0000 D200
Indicates the word address. Word number: 200
Specifying offsets for bit | In brackets, specify the number of bits 1o.ooL2d Number of bits to 10.00[2]

addresses

to offset the specified starting bit
address.

OO00.00[00]

Offset
Constant 0 to 15 or word
address in 1/0O memory

Starting bit address

A symbol can also be specified for the
starting bit address. Only Holding,
Work, DM, and EM Area addresses can
be used regardless of whether a physi-
cal address or symbol is used.

A constant or word address in I/O mem-
ory can be used for the offset. If a word
address is specified, the contents of the
word is used directly as the offset.

offset the address 10.02

Starting bit address

10.00WOINumber of bits to
offset the address
(WO = &2)

Starting bit address

= 10.02

-

Specifying offsets for
word addresses

In brackets, specify the number of bits
to offset the specified starting bit
address.

EEEE. [QE]

Offset
Constant 0 to 15 or word
address in /0 memory

Starting word address

A symbol can also be specified for the
starting word address. Only Holding,
Work, DM, and EM Area addresses can
be used regardless of whether a physi-
cal address or symbol is used.

A constant or word address in I/O mem-
ory can be used for the offset. If a word
address is specified, the contents of the
word is used directly as the offset.

DO|

2]
Number of wordsto _, o
offset address

Starting word address

DO[WO]  Number of words to
offset address - D2

(W0 = &2)
Starting word address

MOV 3 DO[200]

*1 The same addresses are used to access timer/counter Completion Flags and Present Val-
ues. There is also only one address for a Task Flag.

CJ2 CPU Unit Software User’s Manual
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Operand

Description

Notation

Application examples

Specifying indirect
DM/EM addresses in
Binary Mode™2

The offset from the beginning of the
area is specified. The contents of the
address will be treated as binary data
(00000 to 32767) to specify the word
address in DM Area or EM Area. Add
the @ symbol at the front to specify an
indirect address in Binary Mode.

@DLI ]
—

00000 to 32767

Contents |:| (0000 Hex to

7FFF Hex in BIN)

o

DO to D32767 are specified if
@D contains 0000 to 7FFF
hex (0 to 32767 decimal).

@D300

Contents

Hex: #0100
!

Specifies D256.

Add the @ symbol.

MOV #0001 @D300

EO _0to EO _32767 of bank 0 in the EM
Area are specified if @D con-
tains 8000 to FFFF hex (32768 to
65535 decimal).

@D300

&32769 Contents

Hex: #8001

v

Specifies E0_01.

E[]_0 to E[]_32767 in the specified
bank are specified if @ EC]_[ICICICIC]
contains 0000 to 7FFF hex (0 to 32767
decimal).

@E1_200

&257 Contents

Hex: #0101

v

Specifies E1_257.

E(C1+1)_0 to E([1+1)_32767 in the bank
following the specified bank @ are
specified if @ EL]_[IICICIC] contains
8000 to FFFF hex (32768 to 65535 dec-
imal).

@E1_200

&32770 Contents

Hex: #8002

v

Specifies E2_2.

MOV #0001 @E1_200

5-72

*2 When specifying an indirect address in Binary Mode, treat the DM Area and the EM Area
(banks 0 to 18 hex) as one series of addresses. If the contents of an address with the @ sym-
bol exceeds 32767, the address will be assumed to be an address in the EM Area continuing

on from 0 in bank 0.

Example: If the DM Area word contains 32768, E0_O in bank 0 in the EM Area would be

specified.

1)

If the EM Area bank number is specified as “n” and the contents of the word exceeds 32767,
the address will be assumed to be an address in the EM Area continuing on from 0 in bank

n+1.

Example: If bank 2 in the EM Area contains 32768, E3_0 in bank 3 in the EM Area would be

specified.
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Operand Description Notation Application examples
Specifying indirect The offset from the beginning of the *D200 MOV #0001 *D200
DM/EM addresses in area is specified. The contents of the T
BCD Mode address will be treated_as BCD data Contents

(0000 to 9999) to specify the word
address in the DM Area or the EM Area. \l'
Add an asterisk (*) at the front to specify Specifies D100
an indirect address in BCD Mode.
*DOOOHN Add an asterisk (*).
Content 0000 to 9999
ontents (BCD)

suononisu| 9-g
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Operand Description Notation Application examples
Specifying a An index register (IR) or a data register (DR) is IRO MOVR 1.02 IR0
register directly | specified directly by specifying IRL] (L1: 0 to 15) or Stores the PLC memory address for
DRUI (L: 0to 15). CIO 0010 in IRO.
IR1 MOVR 10 IR1
Stores the PLC memory address for
CIO 0010 in IR1.
Specifying an | Indirect The bit or word with the PLC memory | ,IRO LD ,IRO
indirect address address contained in IR@ will be Loads the bit with the PLC memory
address using | (No offset) | specified. address in IRO.
a register Specify ,IR[] to specify bits and words
for instruction operands. A1 MOV #0001 IR1
Stores #0001 in the word with the
PLC memory in IR1.
Constant The bit or word with the PLC memory | +5,IR0 LD +5 ,IR0O
offset address in IRL] + or — the constant is Loads the bit with the PLC memory
specified. address in IR0 + 5.
Specify +/— constant ,IR[C]. Constant
offsets range from —2048 to +2047
(decimal). The offset is converted to | 31 ,IR1 MOV #0001 +?’1 IR .
binary data when the instruction is Stores #0001 in the word with the
executed. PLC memory address in IR1 + 31
DR offset The bit or word with the PLC memory | DRO,IR0 LD DRO,IRO
address in IRL] + the contents of DRL] Loads the bit with the PLC memory
is specified. address in IR0 + the value in DRO.
Specify DRI ,IRL]. DR (data register)
contents are treated as signed-binary
data. The contents of IRC] will be DRo IR1 | MOV #0001 D_RO IR1 .
given a negative offset if the signed Stores #0001 in the word with the
binary value is negative. PLC memory address in IR1 + the
value in DRO.
Auto Incre- | The contents of IR is incremented JRO++ LD ,IRO ++
ment by +1 or +2 after referencing the value Increments the contents of IR0 by 2
as an PLC memory address. after the bit with the PLC memory
+1: Specify ,IRCI+ address in IR0 is loaded.
+2: Specify ,IRL] + +
MOV #0001 ,IR1 +
JR1+
Increments the contents of IR1 by 1
after #0001 is stored in the word with
the PLC memory address in IR1.
Auto Dec- | The contents of IR[J is decremented | ,--IRO LD ,—-IRO
rement by —1 or -2 after referencing the value After decrementing the contents of
as an PLC memory address. IRO by 2, the bit with the PLC memory
—1: Specify ,—IR[] address in IR0 is loaded.
—2: Specify ,— —IR[]
R MOV #0001 ,~IR1

After decrementing the contents of
IR1 by 1, #0001 is stored in the word
with the PLC memory address in IR1.
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Data Operand Data form | Symbol Range Application example
16-bit All binary Unsigned | # #0000 to #FFFF MQV #0100 DO
constant | data oralim- | binary Stores #0100 hex (&256 decimal) in DO.
gfnda;‘;mdg; aof +#0009 #0001 D1
Stores #000A hex (&10 decimal) in D1.
Signed + -32768 to +32767 | MOV —-100 DO
decimal Stores —100 decimal (#FF9C hex) in DO.
+-9-1D1
Stores —10 decimal (#FFF6 hex) in D1.
Unsigned | & &0 to &65535 MOV &256 DO
decimal Stores —256 decimal (#0100 hex) in DO.
+&9 &1 D1
Stores —10 decimal (#000A hex) in D1.
All BCD data | BCD # #0000 to #9999 MOV #0100 DO
or a limited Stores #0100 (BCD) in DO.
e of BCD +B #0009 #0001 D1
Stores #0010 (BCD) in D1.
32-bit All binary Unsigned | # #00000000 to MOVL #12345678 DO
constant | data oralim- | binary #FFFFFFFF Stores #12345678 hex in DO and D1.
ited range of
binary data D1 DO
| 1234 | 5678 |
Signed + —2147483648 to MOVL -12345678 DO
binary +2147483647 Stores —12345678 decimal in DO and D1.
Unsigned | & &0 to MOVL &12345678 DO
decimal 84294967295 Stores &12345678 decimal in DO and D1.
All BCD data | BCD # #00000000 to MOVL #12345678 DO
or a limited #99999999 Stores #12345678 (BCD) in DO and D1
range of BCD
data

CJ2 CPU Unit Software User’s Manual
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Data Description Symbol Examples ---
Text string Text string data is stored in ASCII - | ABCDE MOV$ D100 D200
(one byte except for special char-
acters) in order from the leftmost A’ ‘B’ D100) 41 42
to the rightmost byte and from the Ty D D101| 43 44
rightmost (smallest) to the leftmost Iz NUL D102[ 45 00
word. I
00 hex (NUL code) is stored in the 41 42 D200[ 41 42
rightmost byte of the last word if 43 44 D201 23 44
there is an odd number of charac- 45 00 D202 25 00
ters.
0000 hex (2 NUL codes) is stored ABCD
in the leftmost and rightmost
vacant bytes of the last word + 1 if ‘A ‘B’
there is an even number of charac- ‘C ‘D’
ters. NUL | NUL
|

41 42

43 44

00 00

ASCII characters that can be used in a text string includes alphanumeric characters, Katakana and sym-
bols (except for special characters). The characters are shown in the following table.

Upper four digits
012/ 3/45/6789ABCDIEIF
0 Sp|0j@P| "p -2 \=
1 1'1MAQalq o |77 F s
2 "12IBIR/b|r MY A
3 #/3/C|S|c|s 19T E
4 S|4 D|T|d|t . T
2|5 %|5/E|Uleu A2
5|6 & 6/F|V[flv 7 Al=13
37 " 17/GW|gw 7 * X7
§8 ((8/H/X|h|x 1|72
319 ) 191 1Y]ily Y7/ b
A * 11J\Z2]j |z N\
B + ;K| [[k| { Eaval==!
C , I<ILI¥[1]] Y \>\77
D —=M] |m} 1 RN
E . |>IN| |nj~ Elk 4l
F /1?10|_|o VR
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5-6-3 Data Formats

The following table shows the data formats that the CJ Series can handle.

Sign bit: 0: Positive, 1: Negative

. 4-digit hexa-
Data type Data format Decimal 9 .
decimal
Unsigned 15 14 13 12 11 10 e 8 7 6 5 4 3 2 1 o |&0to #0000 to #FFFF
binary L1 [ | L 1 ] L [ | | [ [ 1|&65535
Binary_) 215 214 213 212 211 210 29 25 27 26 25 24 23 22 21 20
Hex — 23 22 21 20 23 22 21 20 23 22 21 20 23 22 21 20
Decimal — 32768 16384 8192 40962048 1024 512 256 128 64 32 16 8 4 2 1
Signed 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o |0t0-32768 |Negative:
binary | 0to +32767 | #8000 to #FFFF
Binary —» 215 214 218 12 o1t 910 99 98 | o7 96 5 943 22 ol 0 Positive:
Hex — 23 22 21 20 23 22 21 20 23 22 21 20 23 22 21 20 #OOOO ‘tO #7FFF
@
Decimal = -32768 \1638 8192 4096i2048 1024 512 256128 64 32 16: 8 4 2 1 b
2
c
Q
=
=]
(7]

The data is treated as signed binary 16-bit data using the leftmost bit as the
sign bit. The value is expressed in 4-digit hexadecimal.

Positive numbers: If the leftmost bit is OFF, it indicates a non-negative value.
For 4-digit hexadecimal, the value will be 0000 to 7FFF hex.

Negative numbers: If the leftmost bit is ON, it indicates a negative value. For 4-
digit hexadecimal, the value be 8000 to FFFF hex and it will be expressed as
the 2's complement of the absolute value of the negative value (decimal).

Spewo4 Bleq €-9-G
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Data type Data format Decimal Gl UL
decimal
BCD 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 #0 to #9999 | #0000 to #9999
(binary
COded Binary_) 23 22 21 20 23 22 21 20 23 22 21 20 23 22 21 20
decimal) N AL AL AL Y
" v " v
Decimal => 0Oto9 Oto9 Oto9 O0to9
Single- 31 30 29 23 22 21 20 19 \ 2 1 0
precision | / / | | | | |
floating- L& B
point dec- I T ) I
imal Sign of Exponent Binary Mantissa
mantissa
—
Value = (-1)Sign  x 1.[Mantissa] x 2Exponent
Sign (bit 31) 1: negative or 0: positive
Mantissa The 23 bits from bit 00 to bit 22 contain the mantissa,
i.e., the portion below the decimal point in 1.CICICIC].....,
in binary.
Exponent The 8 bits from bit 23 to bit 30 contain the exponent.
The exponent is expressed in binary as 127 plus n in
2",
This format conforms to IEEE754 standards for single-precision floating-point
data and is used only with instructions that convert or calculate floating-point
data. It can be used to set or monitor from the 1/0O memory Edit and Monitor
Screen on the CX-Programmer. As such, users do not need to know this for-
mat although they do need to know that the formatting takes up two words.
Double- 63 62 52 51 0
precision | HEEEERAEEE
floating- \ & B
point dec- I T I
imal Sign of Exponent _ Mantissa
mantissa Binary
fﬁ _\\
Value = (-1)59"x 1.[Mantissa] x 2Exponent
Sign (bit 63) 1: negative or O: positive
Mantissa The 52 bits from bit 00 to bit 51 contain the mantissa,
i.e., the portion below the decimal point in 1.CICICIC.....,
in binary.
Exponent The 11 bits from bit 52 to bit 62 contain the exponent

The exponent is expressed in binary as 1023 plus n
in 2",

This format conforms to IEEE 754 standards for double-precision floating-
point data and is used only with instructions that convert or calculate floating-
point data. It can be used to set or monitor from the 1/0O memory Edit and Mon-
itor Screen on the CX-Programmer. As such, users do not need to know this
format although they do need to know that the formatting takes up four words.
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@ Additional Information

¢ Complements
Generally the complement of base x refers to a number produced when all digits of a given
number are subtracted from x-1 and then 1 is added to the rightmost digit. (Example: The ten's
complement of 7556 is 9999 — 7556 + 1 = 2444.) A complement is used to express a subtrac-
tion and other functions as an addition.

Example: With 8954 — 7556 = 1398, 8954 + (the ten's complement of 7556) = 8954 + 2444
= 11398. If we ignore the leftmost bit, we get a subtraction result of 1398.
e Two's Complements
A two's complement is a base-two complement. Here, we subtract all digits from 1 (2 -1 =1)
and add one.

Example: The two's complement of binary number 1101 is 1111 (F Hex) — 1101 (D Hex) + 1
(1 Hex) = 0011 (3 Hex). The following shows this value expressed in 4-digit hexadecimal.
The two's complement b Hex of a Hex is FFFF Hex — a Hex + 0001 Hex = b Hex. To deter-
mine the two's complement b Hex of “a Hex,” use b Hex = 10000 Hex — a Hex.

Example: to determine the two's complement of 3039 Hex, use 10000 Hex — 3039 Hex =

CFC7 Hex.
Similarly use a Hex = 10000 Hex — b Hex to determine the value a Hex from the two's com-

plement b Hex.

Example: To determine the real value from the two's complement CFC7 Hex use 10000 Hex
— CFC7 Hex = 3039 Hex.

The CJ Series has two instructions: NEG(160)(2'S COMPLEMENT) and NEGL(161) (DOU-
BLE 2'S COMPLEMENT) that can be used to determine the two's complement from the true
number or to determine the true number from the two's complement.

suononisu| 9-g
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® Values Represented in 1-word Data

Binary representation
Value N 3 BCD representation
(Decimal) Decimal representations Hexadecimal representa- (decimal)
Unsigned Signed tion
1 &1 +1 #0001 #0001
2 &2 +2 #0002 #0002
3 &3 +3 #0003 #0003
4 &4 +4 #0004 #0004
5 &5 +5 #0005 #0005
6 &6 +6 #0006 #0006
7 &7 +7 #0007 #0007
8 &8 +8 #0008 #0008
9 &9 +9 #0009 #0009
10 &10 +10 #000A #0010
11 &11 +11 #000B #0011
12 &12 +12 #000C #0012
13 &13 +13 #000D #0013
14 &14 +14 #000E #0014
15 &15 +15 #000F #0015
16 &16 +16 #0010 #0016
9999 &9999 +9999 #270F #9999
10000 &10000 +10000 #2710 Not applicable.
32767 &32767 +32767 #7FFF
32768 &32768 Not applicable. #8000
65535 &65535 #FFFF
-1 Not applicable. -1 #FFFF Not applicable.
-32768 -32768 #8000
-32769 Not applicable. Not applicable.
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5-6-4 1/0 Refresh Timing

The following methods are used to refresh external I/O.

e Cyclic refresh
* Immediate refresh (instruction with the ! specification, IORF(097), FIORF(225), or DLNK(226))

I Cyclic Refresh

With cyclic refreshing, 1/O refreshing is all performed at once after execution of all the cyclic tasks in
READY status has been completed.

Top

LD 1.01

OUT 2.09
;’\fl/_/
Top

MOV 3 4

END
Cyclic refresh
(batch processing) l l l l
—

I/0 refresh All real I/0 data

— N

Execute an IORF(097) instruction for all required words prior to the END(001) instruction if I/O refresh-
ing is required in a task.

suononisu| 9-g
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I Immediate Refresh

With immediate refreshing, refreshing is performed whenever an instruction is executed in the program.

Types of Inmediate Refresh

There are two ways to perform immediate refreshing: using an instruction and specify the immediate
refresh variation (!) or using a special instruction for immediate refreshing.

Instructions with Refresh Variation (!)

Refreshing can be performed when the instruction is executed (i.e., during the cycle) by using the
immediate refresh variation (!) of the instruction.

Special Instructions for Inmediate Refresh

The following three instructions can be used depending on the Unit for which memory is to be
refreshed.

IORF(097) instruction: Basic I/0 Units and Special /0 Units (word allocated in CIO Area only)
FIORF(225) instruction: Special I/O Units

DLNK(226) instruction: CPU Bus Units

The following table shows which Units can be refreshed with which instructions.

Instruction
. with immedi- IORF(097) FIORF(225) DLNK(226)
Unit . . . N . .
ate refresh instruction instruction instruction
variation (!)
Basic /O Units Yes Yes No No
Words allocated in CIO Area
Special I/0 Units No Yes ™2 Yes™2 No
Words allocated in CIO Area
Words allocated in DM Area No
CPU Bus Units No No No YES
Words allocated in CIO Area
Words allocated in DM Area
Unit-specific memory™1
Pulse 1/0 Modules for CJ2M CPU Units | Yes™3 No No No
Words allocated in CIO Area

*1

2

*3

EtherNet/IP Units, Controller Link Units, data links for SYSMAC LINK Units and DeviceNet remote 1/0 commu-
nications.

Words allocated in the CIO Area to Special I/0 Units can be refreshed by using either the IORF(097) instruc-
tion or the FIORF(225) instruction. Instruction execution time is shorter with the FIORF(225) instruction than
with the IORF(097) instruction. It is also easier to use because all that is required is specifying the unit number
of the Special I/O Unit in the operand.

Immediate refreshing is possible only for inputs set as normal inputs or quick-response inputs and for outputs
set as normal outputs.

|E| Precautions for Correct Use

5-82

The execution times for immediate-refreshing variations are longer than the regular variations of
instructions, so be careful because the cycle time will be longer.
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® Instructions with Refresh Variation (!)

Add an exclamation mark (!) in front of the instruction to specify immediate refreshing.
* /O will be refreshed as shown below when an instruction is executing if an real I/O bit is specified as
an operand.

Units Refreshed data

Basic 1/0 Units I/0 will be refreshed for the 16 bits containing the bit.

¢ When a word operand is specified for an instruction, 1/0 will be refreshed for the 16 bits that are spec-
ified.

* Inputs will be refreshed for input or source operand just before an instruction is executed.

¢ Qutputs will be refreshed for outputs or destination (D) operands just after an instruction is execute.

Top Immediate refresh
| 15 0

'LD 1.01 it ey
15 0  16-bit units o
rouT 200 —URUL, o [T &
S
7]
END (=3
c
q_/ 2.:
| iat fresh <)
Top mmediate refres 15 0 9
S »

g 3CH

'MOV 3 4 15 0 16-bit units

D

END
Cyclic refresh | | | |
| (batch processing)
—

[¢)]
| 1/O refresh All real I/0 data ":D
AN
I .
L[] 5
z
® IORF(097): /O REFRESH =
(2]
>
IORF(097) can be used to refresh all data during a cycle for actual I/O in Basic I/O Units and data in -
CIlO Area words allocated to Special 1/0 Units. g
«
1 I0RF D1: Start word
D1 D2: End word
D2 The data in all words from D1 through D2 are
refreshed when IORF(097) is executed.
Example:
- IORF The 7 words from CIO 10 through CIO 16 are
0 refreshed when IORF(097) is executed.
16

When a high-speed response is needed from a calculation that uses input data from a Basic 1/0 Unit
or outputs data to a Basic I/0O Unit, use IORF(097) just before and just after the calculation instruc-
tion.

|E| Precautions for Correct Use

IORF(097) has a relatively long instruction execution time and that execution time increases pro-
portionally with the number of words being refreshed, so it can significantly increase the cycle
time. Be careful not to let the cycle time become too long.
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® FIORF(225): SPECIAL 1/0 UNIT I/O REFRESH

*1

FIORF(225) can be used to refresh the following data in a Special I/O Unit with the specified unit
number, only when necessary.

FIORF N: Special I/0 Unit's unit number
N

Example:

~ | FIORF Refreshes the CIO words and DM words allocated to
220 the Special I/0 Unit with unit number &20.

A Special I/0O Unit's regular cyclic I/O refreshing can be disabled in the PLC Setup (by turning ON
the Unit's Special I/O Unit Cyclic Refresh Disable Bit), and I/O refreshing can be performed with the
Unit only when necessary by executing FIORF(225). This function can prevent the PLC's cycle time
from increasing when a Special I/0 Unit is connected in the PLC.

Using DLNK(226): CPU Bus Unit I/O Refresh

DLNK(226) can be used to increase the refresh frequency for words allocated to a CPU Bus Unit in
the CIO Area and DM Area, and for data that is specific to the CPU Bus Unit."1

Data specific to a CPU Bus Unit would include data links for Controller Link Unit or SYSMAC LINK Units, as
well as remote 1/O for DeviceNet Units.

DLNK N: Unit number of CPU Bus Unit
N
Example:
— DLNK The instruction on the left would refresh
the words allocated to the Unit in the CIO
#1 Area and DM Areglf and data specific to
the CPU Bus Unit' ! with unit number 1.

*1 If the CPU Bus Unit with unit number
1 is a Controller Link Unit, data links
are refreshed.

Application Example: With a long cycle time, the refresh interval for Controller Link data links can
be very long. This interval can be shortened by executing DLNK(226) for the
Controller Link Unit to increase the frequency of data link refreshing.
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@ Additional Information

The following figure shows an example application of a DLNK(226) instruction.

Example: Data Links

|

Cyclic task n
—] DLNK | Data links are refreshed here for the CPU
N Bus Unit with unit number N.
4{ DLNK Data links are refreshed here for the CPU a1
M Bus Unit with unit number M. L
5
78
% O c
Q
=
=]
END @

== Data links are all refreshed here for
VO refresh Controller Link and SYSMAC Link.

b

Peripheral servicing

If DLNK(226) is executed for a CPU Bus Unit that is busy refreshing data, data will not be refreshed
and the Equals Flag will turn OFF. Normally, the Equals Flag should be programmed as shown
below to be sure that refreshing has been completed normally.

Buiwi] ysauey O/ ¥-9-G

Execution condition

DLNK Refreshes data for the CPU Bus
| 20 Unit with unit number 0.
- Flag Bit "a"

| Turns ON bit "a" if data
| refreshing fails, enabling the

problem to be detected.
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5-7 Index Registers

5-7-1 What Are Index Registers?

Index Registers function as pointers to specify PLC memory addresses, which are absolute memory
addresses in /0O memory. After storing a PLC memory address in an Index Register with MOVR(560) or
MOVRW(561), input the Index Register as an operand in other instructions to indirectly address the
stored PLC memory address.

The advantage of Index Registers is that they can specify any bit or word in I/O memory, including timer
and counter PVs.

Pointer All areas of
1/0 Memory

\ 4

\ 4

MOVR(560) ——

1
IR j

Index Register

5-7-2 Using Index Registers

Index Registers can be a powerful tool when combined with loops such as FOR-NEXT loops. The con-
tents of Index Registers can be incremented, decremented, and offset very easily, so a few instructions
in a loop can process tables of consecutive data very efficiently.

Increment IR0 and repeat

instruction execution Table data

——{ Instruction | Indirect _
addressing
IR0

IRO
Basically, Index Registers are used with the following steps:

1 Use MOVR(560) to store the PLC memory address of the desired bit or word in an Index Regis-

ter.

2 Specify the Index Register as the operand in almost any instruction to indirectly address the
desired bit or word.

3 Offset or increment the original PLC memory address (see below) to redirect the pointer to
another address.

4 Continue steps 2 and 3 to execute the instruction on any number of addresses.

Note Use any of the following methods to offset or increment an Index Register.

* Indirect Addressing of Index Registers:
Indirect addressing with auto-incrementing (,IRCl+ or ,IRC]++), indirect addressing with
auto-decrementing (,—IRC] or ,—IRL]), indirect referencing with a constant offset (con-
stant,IRL[]), indirect addressing with a DR offset (DRLI,IRLJ)
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e Instructions for Direct Addressing of Index Registers:
BINARY ADD (+L), BINARY SUBTRACT (-L), DOUBLE INCREMENT BINARY (++L),
DOUBLE DECREMENT BINARY (—L)

Example:

| Instruction A’ m
| Instruction A m+1 |

Stores the PLC memory
| — MOVR(560) m IR0 | address of m in IRO.

Repeats the process
in a loop such as
FOR-NEXT.

_| |—| Instruction A IR0+ |

| Instruction A m+n |

The example given above shows how an Index Register in a program loop can replace a long series of
instructions. In this case, instruction A is repeated n+1 times to perform some operation such as read-
ing and comparing a table of values.

|E| Precautions for Correct Use

The following instructions are executed even when the input conditions are OFF. Therefore, when indi-
rect memory addresses are specified using auto-incrementing or auto-decrementing (,IR+ or ,IR-) in an
operand of any of these instructions, the value in the Index Register (IR) is refreshed each cycle regard-
less of the input condition (increases or decreases one every cycle). This must be considered when

sia)s1bay xapu| 2-G

writing a program.

Classification

Instructions

Sequence input instructions

LD, LD NOT, AND, AND NOT, OR, OR NOT, LD TST(350), LD
TSTN(351), AND TST(350), AND TSTN(351), OR TST(350), OR
TSTN(351)

Sequence output instructions

OUT, OUT NOT, DIFU(013), DIFD(014)

Sequence control instructions

JMP(004), FOR(512)

Timer and counter instructions

TIM/TIMX(550), TIMH(015)/TIMHX(551), TMHH(540)/ TMHHX(552),
TIMU(541)/TIMUX(556), TMUH(544)/ TMUHX(557),
TTIM(087)/TTIMX(555), TIML(542)/TIMLX(553),
MTIM(533)/MTIMX(554), CNT/CNTX(546), CNTR(012)/CNTRX(548)

Comparison instructions

Symbol comparison instructions (LD, AND, OR =, etc.(function codes:
300, 305, 310, 320, and 325))

Single-precision floating-point math
instructions

Single-precision floating-point data comparison (LD, AND, OR = F,
etc.(function codes: 329 to 334))

Double-precision floating-point math
instructions

Double-precision floating-point data comparison (LD, AND, OR = D,
etc.(function codes: 335 to 340))

Block programming instructions

BPPS(811), BPRS(812), EXIT(806), EXIT(806) NOT, IF(802), IF(802)
NOT, WAIT(805), WAIT(805) NOT, TIMW/(813)/TIMWX(816),
CNTW(814)/CNTWX(818), TMHW(815)/TMHWX(817), LEND(810),
LEND(810) NOT

Text string processing instructions

STRING COMPARISON (LD, AND, OR = $, etc. (function codes: 670

to 675))

The following ladder programming examples show how the index registers are treated.

Example 1

Ladder Program:
LD P_Off
OUT, IR0+

Operation: When the PLC memory address CIO 0.13 is stored in IRO.
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The input condition is OFF (P_Off is the Always OFF Flag), so the OUT instruction sets CIO 0.13,
which is indirectly addressed by IR0, to OFF. The OUT instruction is executed, so IR0 is incre-
mented. As a result, the PLC memory address CIO 0.14, which was incremented by +1 in the IR0, is
stored. Therefore, in the following cycle the OUT instruction turns OFF CIO 0.14.

Example 2

Ladder Program:
LD P_Off
SET, IR0+

Operation: When the PLC memory address CIO 0.13 is stored in IRO.

The input condition is OFF (P_Off is the Always OFF Flag), so the SET instruction is not executed.
Therefore, IR0 is not incremented and the value stored in IR0 remains PLC memory address CIO
0.13.

m Precautions for Correct Use

* When Index Registers IR0 to IR15 are used within function blocks, using the same Index Reg-
ister within other function blocks or in the program outside of function blocks will create compe-
tition between the two instances and the program will not execute properly. Therefore, when
using Index Registers (IR0 to IR15), always save the value of the Index Register at the point
when the function block starts (or before the Index Register is used), and when the function
block is completed (or after the Index Register has been used), incorporate processing in the
program to return the Index Register to the saved value.

Example: Starting function block (or before using Index Register):

1. Save the value of IR (e.g., A).

Value A
Value A

P_On
|7[MOVL IR0 Symbol for saving]

Within function block:

2. Use IR.
_ Value B
At start of function block (or before Index Register is used):

3. Return IR to saved value (e.g., A).

T [vaea ]

P_On
Value A
|7[MOVL Symbol for saving IR0]

* Always set the value before using Index Registers. Operation will not be stable if Index Regis-
ters are used without the values being set.
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I Application Example for Index Registers

The data in DO to D99 (augend data) is added to the data in D100 to D199 (addend data) and the addi-
tion results are output to D200 to D299. The operands of a single addition instruction are specified by
index registers and the addition operations are performed by incrementing the index registers and
repeatedly executing the addition instruction.

MOVR(560) sets the PLC memory addresses of DO, D100, and D200 in
index registers IR0, IR1, and IR2.

A4

® The augend data (indirectly addressed by IR0+) is added to the addend
data (indirectly addressed by IR1+) with the SIGNED BINARY ADD
WITHOUT CARRY instruction (+(400)) and the result is output to the word ;
indirectly addressed by IR2+. Repeated 100 times.

® |ndex registers IR0+, IR1+, and IR2+ are automatically incremented after
being referenced in the +(400) instruction.

K
\l
5
o
)
x
3
®
Q
Execution condition 7}
)
a ®
| | MOVR When execution condition "a" goes ON
| | DO (upwardly differentiated condition), the
PLC memory addresses of DO, D100,
IR0 and D200 are set in index registers IR0,
IR1, and IR2.
The following FOR-NEXT loop is not
MOVR executed unIe_ss execution condition "a"
D100 is upwardly differentiated (OFF—ON). o
IR1 3
o
@
MOVR 5
D200 <
IR2 o
<
>
JMP Q
7
&1000 T
@
FOR Start loop.
. » &100
Execution condition
a
| | + If execution condition "a" is ON, the
| | RO+ word indirectly addressed by IRO
] (auto-incremented) and the word
JR1+ indirectly addressed by IR1
IR2+ (auto-incremented) are added as 4-digit

signed hexadecimal values and the
result is output to the word indirectly
addressed by IR2 (auto-incremented).

NEXT | Return to FOR and repeat loop.

JME Jump destination when execution
condition "a" is not upwardly
&1000 differentiated (OFF—ON).

@ Additional Information

Index Registers can be directly addressed only in the instructions shown in the following table.
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® Direct Addressing of Index Registers

The size of an index registers is two words per register for Index Registers IR0 to IR15, so use a
double-word instruction (with an “L” in the mnemonic).

Instruction group Instruction name Mnemonic Primary function

Data Movement Instructions | MOVE TO REGISTER MOVR(560) Stores the PLC memory

MOVE TIMER/COUNTER PV | MOVRW(561) | address of a bit orword in an
TO REGISTER Index Register.
Table Data Processing SET RECORD LOCATION SETR(635)
Instructions GET RECORD NUMBER GETR(636) | Outputs the PLC memory
address stored in an Index
Register.

Tracking Instructions Record Search Instructions RSRCHLUI Outputs the first PLC mem-
(Function ory address of the matching
codes: 360 to | record to an Index Register.
364, 370 to
374, and 380
to 384)

Record Sort Instructions RSORTL] Outputs one higher than the
(Function PLC memory address of the
codes: 203 last address in the sorted
205) range to an Index Register.
Data Movement Instructions | DOUBLE MOVE MOVL(498) Transfers between Index
DOUBLE DATA EXCHANGE | XCGL(562) | Redisters. Used for
exchanges and comparisons.

Comparison Instructions DOUBLE EQUAL =L(301)

DOUBLE NOT EQUAL < >L(306)

DOUBLE LESS THAN <L(311)

DOUBLE LESS THAN OR < =L(316)

EQUAL

DOUBLE GREATER THAN >L(321)

DOUBLE GREATER THAN OR | >=L(326)

EQUAL

DOUBLE COMPARE CMPL(060)
Increment/Decrement DOUBLE INCREMENT BINARY | ++L(591) Changes the PLC memory
Instructions DOUBLE DECREMENT —L(593) address in the Index Register

BINARY by incrementing, decrement-

ing, or offsetting its content.
Symbo| Math Instructions DOUBLE SIGNED BINARY +L(401)
ADD WITHOUT CARRY
DOUBLE SIGNED BINARY -L(411)
SUBTRACT WITHOUT CARRY

Special Instructions CONVERT ADDRESS FROM FRMCV(284) | Convert actual PLC memory
cv addresses between
CONVERT ADDRESSTOCV | TOCV(285) | CVM1/CV-series and CJ-

series addresses.
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5-7-3 Processing Related to Index Registers

The CJ-series CPU Unit's Table Data Processing Instructions complement the functions of the Index
Registers. Table Data Processing Instructions can be broadly divided into stack processing instructions
and table processing instructions.

Processing

Purpose

Instructions

Stack processing

Operate FIFO (first-in
first-out) or LIFO (last-in
first-out) data tables, and
read, write, insert, delete,
or count data entries in
data tables.

SSET(630), PUSH(632), FIFO(633),
LIFO(634), SREAD(639),
SWRIT(640), SINS(641),
SDEL(642), SNUM(638)

Table pro- Tables with

cessing one-word
records
(Range

instructions)

Basic pro- Find integer or floating- MIN(183), MAX(182), MINL(175),
cessing point decimal values MAXL(174), MINF(177),

such as for the maximum | MAXDF(176), MIND(179),

value, minimum value, or | MAXD(178), SRCH(181),

checksum. SUM(184), and FCS(180)
Special pro- Perform various other Combine Index Registers with
cessing table processing such as | instructions such as SRCH(181),

comparisons or sorting.

MAX(182), MIN(183), and compari-
son instructions.

records

Tables with multiple-word

Search and sort records
in a specified area (num-
ber of words and range)

registered by the user.

RSRCH <(360), RSRCH <=(361),
RSRCH =,(362), RSRCH >=(363),
RSRCH >(364), RSRCH2 <(370),
RSRCH2 <=(371), RSRCH2 =(372),
RSRCH2 >=(373), RSRCH2 >(374),
RSRCH4 <(380), RSRCH4 <=(381),
RSRCH4 =(382), RSRCH4 >=(383),
RSRCH4 >(384), RSORT(204),
RSORT2(204), and RSORT4(205)

Perform operations on
records in a specified
area (number of words
and range) registered by
the user.

Combine the following instructions

with Index Registers.

e DIM(631), SETR(635), and
GETR(636) instructions

¢ Other instructions (e.g., compari-
son instructions)
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5-7-4 Monitoring Index Registers

5-92

It is possible to monitor Index Registers as follows:
* To use the CX-Programmer to monitor the final Index Register values for each task.

* To monitor the Index Register values using Host Link commands or FINS commands, write a pro-
gram to store Index Register values from each task to another area (e.g., DM area) at the end of each
task, and to read Index Register values from the storage words (e.g., DM area) at the beginning of
each task. The values stored for each task in other areas (e.g., DM area) can then be edited using

the CX-Programmer, Host Link commands, or FINS commands.

® Example

Note Be sure to use PLC memory addresses in Index Registers.

D01001 and DO1000
stored in IRO

or

Actual memory address of CIO
0000 (0000C000 Hex) stored in
IRO

Contents of IR0 stored in
D01001 and D0O1000

D02001 and D02000
stored in IRO

or

Actual memory address CIO
0005 (0000C005 Hex) stored in
IRO

Contents of IR0 stored in
D02001 and D02000

IR storage words

for task 1

D¢1000

l D¢1001

IRO

or

‘7 0000C000Hex

IR0

‘ D¢1000{ C 0 0 O
D¢1001| 0

IRO

—

IR storage words

for task 2

D$2000

l D¢2001

IRO

or

‘7 0000C005Hex

IRO

‘ D¢$2000| C
D¢$2001 | 0

IRO

—

Task 1
a
4 MOVL
D¢1000
IRO
a
|| MOVR
0000
IRO
[ MOVL
IRO
D¢1000
Task 2
a
————{movL
D¢2000
IRO
a
—— ——movr
0005
IRO
[ MOVL
IRO
D62000
Peripheral servicing

Read D01001
and D01000

Read D02001
and D02000
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5-7-5 Sharing Index and Data Registers between Tasks

Index and Data Registers (IR/DR) can be shared between tasks. The normal setting is for separate reg-
isters for each task. The current setting can be confirmed in A99.14.

® Setting Method

Use the CX-Programmer to set shared index and data registers. This setting cannot be made from a
Programming Console.

1 Select a PLC in the CX-Programmer project tree and click the right mouse button.

G Memory
=% Programs 8 Start PLC-PT Tntegrated Simulation

= C‘.E MewProg % wWork Online Simulator

9 | ptitled - CX-Programmer - [NewPLC1.NewProgrami [Sy: =10 x|
= T - . =
File Edit Wew Insert PLC Program Simulation Tools Window Help ‘H’cHW'O'o ﬁ_] E"{ ra% C‘F:‘i".' Eo'rceo;g WeRE RG] FITABE | rormatio .= J
- , an + + -+
=2 o & & [ R R A LJAd (G5 WorkOning Moritar | ForceOn ForoeCancelPrev. une Conmerit shou/ Hide
IS0 CtHHW CeHi+2 CtH+J | G+l B L Ctri+Shift+l

pecxilbd e a

3|3 [ 7

- ~

B e s o = E s

=l ‘ Marne ‘ Data Type | Address [ Yalue | Rack Location | Usage | Comment %

= f% MewProject ‘ ]

‘=2 Symbols Change... %

§7 10 Tableand  Insert Program 3 &

&) Settings (7]

. A Work Onling a

=

"]

= Symb

5 sectic

= EnD
1F Function Bloc R '
Memary Allocation r

\ﬂ Zompile All PLZ Programs

o

## validate Symbols{ALL) '('_D'_
=

Transfer L4 [0

]

B@ Compate Progeam. .. >
)

& cut [
Copy &

Delete

v Allow Docking
Hide

Float In Main Window

Properties
Project
Opens the selecked item for editing MewPLC1{Met:0,Mode: 0} - Offline runig 00, 0) - 100%: CAP [N

sig)sibey ereq pue xepu| buleys G-/-g

2 Select Properties. The following PLC Properties Dialog Box will be displayed.

PLC Properties |

ﬂ General lF'ru:uteu:tion] Funtion Blu:uc:k]

Mame: MewPLC1 I:il:nde

Type: |[CJ2H CPUE4-EIF =
| 7

[v LUze comment instructions ~

[v Use section markers
[ Dizplay dialog to show PLC Memary Backup Status
V¥ Usze |R/DRs independently per tazk

[v Check the connecting PLC name when gaing onlir

Leave the check mark for using IR/DR independently per task if separate index and data registers
are required for each task. Remove the check mark to use shared index and data registers for all
tasks.
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5-94

® Auxiliary Area Flags and Words

Name

Address

Description

IR/DR Operation
between Tasks

A99.14

Indicates whether or not index and data registers are shared between tasks.
0: Separate registers for each task (default)
1: Shared registers for all tasks

@ Additional Information

¢ Shared Index and Data Registers can be used to eliminate the need to store and load register
contents between tasks when the same contents is needed in two or more tasks. Refer to 6-19
Index Registers for information on storing and loading index register contents.

e The switching time between tasks will be somewhat faster when index and data registers are
shared. It is recommended to set shared registers if the registers are not being used or if there
is no particular need for separate registers in each task.
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5-8 Specifying Address Offsets

5-8-1 Overview

When an address is specified in an instruction operand, it is possible to change the specified address
by specifying an offset for in brackets after the specified address.

booo [IWD]

H

MOV}
EAFET ]

When the start address is E les of Specifvi
D0.0 and WO is &2, 2 is xamples of specitying When the start address is
added, resulting in DO.2. Bit Address Offsets D000 Jle— D100 and W1 is &3, 3 is

added, resulting in D103.
1000041
2 | 1
MOVDZ1) Examples of Specifying
FAPET ) Word Address Offsets

An offset of 4 is added to
the start address of 10.0, An offset of 12 is added
nikal l«— to start address of D100,
resulting in D112.

resulting in 10.4.

S1as}0 ssaippy BuiAyoads g-g

® Bit Addresses

The bit address is offset by the amount specified by n (hnumber of bits) from A (start bit address).

Aln
Offset (number of bits)¢——————

Start bit address <

|, Offset (number of bits): n

o ——

Bit 15 14 13 12 11 10 9 8 76 5 43 10

Wod [T T T T70T T T T T T T T 707 T 1]
AN N N N A N N N N N I A

I
|
— Start bit address: A

MBIAIBAQ |-8-G

Start Bit Address

It is possible to specify the start bit address with a bit address or with a symbol (except for STRING
or NUMBER data types). Offsetting is possible only for addresses in the H, W, DM, and EM Areas.
I/0 comments indicate the I/O comments for this start bit address.

Offset

The offset can be specified as a decimal constant, word address (but CIO Area addresses cannot
be specified), or one-word symbol (i.e., symbols with the following data types: INT, UINT, WORD,
CHANNEL). If a word address is specified, the contents of the specified word is used as the offset.

If the offset exceeds bit 15 in the specified word, offsetting will continue from bit 00 in the next word.
If the offset is specified indirectly, make sure that the final bit address does not exceed the upper
limit by using input comparison or other instruction.

If the number of offset bits exceeds the memory area of the start bit address, the final bit address will
be in the next memory area in the order determined by the actual PLC memory addresses. (For
information on the arrangement of area in the memory map, refer to A-4 Memory Map of PLC Mem-
ory Addresses.
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Examples:
100[2] — 10.02 al2] — 10.02
Offset (decimal value) Offset (decimal value)
. Start bit address; symbol a = 10.0 (bit
— Start bit address symbol named a)

(bit address in 1/0O memory)

10.0WO] - 10.02
alb] = 10.02
Offset when WO = &2
(word address in 1/0 memory) Offset; symbol b = &2

—— Start bit address
(bit address in I/O memory)

® Word Addresses

The word address is offset by the amount specified by n (number of offset words) from A (start word
address).

Start bit address; symbol a = 10.0

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
A[n_] Word -

— Start word address A

Number of offset words +n

Start Word Address

It is possible to specify the start words address with a word address or with a symbol (except for
STRING or NUMBER data types). Offsetting is possible only for addresses in the H, W, DM, and EM
Areas. /0 comments indicate the /0O comments for this start word address.

Offset

The offset can be specified as a decimal constant, word address (but CIO Area addresses cannot
be specified), or one-word symbol (i.e., symbols with the following data types: INT, UINT, WORD,
CHANNEL). If a word address is specified, the contents of the specified word is used as the offset.

If the offset is specified indirectly, make sure that the final bit address does not exceed the upper
limit by using input comparison or other instruction.

If the number of offset words exceeds the memory area of the start word address, the final word
address will be in the next memory area in the order determined by the actual PLC memory
addresses. (For information on the arrangement of area in the memory map, refer to A-4 Memory
Map of PLC Memory Addresses.

Examples:
DO[2] - D2 al2] - D2
L oOffset (decimal value) Offset (decimal value)
Start word address —— Start word address; symbol a (one-word
(word address in I/O memory) symbol) = DO
DO[WO] - D2 afb] - D2
Offset; WO = &2 (word address in I/O L Offset; variable b (one-word symbol) = &2
memory)
Start word address Start word address; symbol a (one-word symbol) = DO

& Caution

Program so that the memory area of the start address is not exceeded when a symbol or
address is used to specify the offset directly in a ladder program.

If an indirect specification causes the address to exceed the memory area of the start
address, the system will access data in the next area, and unexpected operation may occur.
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5-8-2 Examples of Address Offset Application

It is possible to dynamically specify the offset by specifying a word address in I/O memory for the offset
in the brackets. The contents of the specified word address will be used as the offset. For example, exe-
cution can be performed by increasing the address by incrementing the value in the brackets and using
only one instruction.

® Example of Ladder Programming

In this example, two areas of consecutive data are used: DO to D99 and D100 to D199. The contents
of corresponding words are added starting from the specified starting point, WO, to the end of the
areas and the sums are output to D200 to D299 starting from the specified offset from D200. For
example, if WO is 30, the corresponding words from D30 to D99 and D130 to D199 are added, and
output the sums are output to D230 to D299.

The offset, W1, is set to the value of WO using a MOV instruction.

" Execution is performed by specifying DO[W1] + D100[W1] = D200[W1]

using an ADD instruction. 100 repetitions max.
= The offset (W1) is incremented.

S1as}0 ssaippy BuiAyoads g-g

Each process is performed with an input comparison instruction (<) as the execution condition so
that W1 does not exceed &100 to make sure that the upper limit of the indirect addressing range is
not exceeded.

Execution condition

<.IT|
@
N
m
x
3 3
en execution condition a o

| MOV Wh t diti
| WO (upwardly differentiated) turns &
W1 ON, the value of WO is set to W1. o,
2
Qo
@
[}
(2]
o]
FOR 1
2100 Starts FOR loop cﬁ
Execution condition >
@ =
execution condition a is an Q
| | - " i jon condition a is ON and g
| Wi DO[W] the value of W1 is less than &100, =
the data from the start position until S

&100 D100(W1] | pgg and the data until D199 is

D200[W1] added, and the sum for each is
output until D299.

++ While execution condition a is ON,
W1 WO is incremented.

i NEXT Return from FOR loop
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5-9 Checking Programs

5-9-1

CJ-series programs can be checked at the following four stages.
¢ Input check during CX-Programmer input operations

* Program check by CX-Programmer

¢ Instruction check during execution

» Fatal error check (program errors) during execution

Errors during CX-Programmer Input

The program will be automatically checked by the CX-Programmer at the following times.

Timing Checked

When inputting ladder diagrams | Instruction inputs, operand inputs, programming patterns

When loading files All operands for all instructions and all programming patterns
When downloading files Models supported by the CJ Series and all operands for all instructions
During online editing Capacity, etc.

The results of checking are output to the text tab of the Output Window. Also, the left bus bar of illegal
program sections will be displayed in red in ladder view.

5-9-2 Program Checks with the CX-Programmer

5-98

The user program can be checked in the CX-Programmer. When the program is checked, the user can
specify program check in any of four levels: A, B, or C (in order of the seriousness of the errors) or a
custom check level.

The CX-Programmer does not check range errors for indirectly addressed operands in instructions. If
an instruction's operand data is invalid, the ER Flag will be turned ON during the program execution
check, which is described in the next section. For details, refer to the CS/CJ/NSJ-series Instructions
Reference Manual (Cat. No. W474).

For details on the CX-Programmer's checks, refer to the CX-Programmer Operation Manual (Cat. No.
W4486).
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5-9-3 Debugging with the Simulator

Programming can be debugged without connecting to the actual PLC by simulating CPU Unit operation
on a computer.

I Checking Ladder Program Operation

Programming that has been created can be checked and debugged with a virtual PLC by starting the
simulator in the CX-Simulator from the CX-Programmer.

\ CX-Programmer
Simulation
Simulator online connection ]

sweiboid Bupjoayo 6-§

I Download

=1
i Virtual PLC
I (simulator)

In addition to transferring programs and monitoring, the following functions can be used with the simula-
tor. For details on the debugging procedure, refer to the CX-Programmer Operation Manual (Cat. No.
W446).

* Executing Step Run, Continuous Step Run, or Scan Run.

* Specifying break points, start points, and I/O break conditions.

» Checking the number of executions and execution time for each task.

» Simulating execution of interrupt tasks.

* Force-setting and force-resetting bits.

Joreinwis syl yum buibbngeq €-6-G
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Debugging with Operation between PT and Ladder Programming:
Integrated Simulation

With PLC-PT integrated simulation, it is possible to debug operation between screen data of an NS-
series PT and a CJ-series PLC program. This is achieved by linking the simulator function of the CX-
programmer and the offline test function of the CX-Designer PT screen design software. This enables
debugging screens and screen controls from ladder programming using only a computer rather than
connecting a computer and a PT with a cable. PLC-PT integrated simulation can also be started from
the CX-Programmer. For information on the debugging procedure, refer to the CX-Programmer Opera-
tion Manual (Cat. No. W446).

Inside the computer It is possible to check by linking operation
of the CX-Programmer programming and
the NS-series PT screens.

R | | CX-Designer test function
Simulation Virtual NS-series PT

Start of PLC-PT integrated simulation [m========7

___________

Virtual internal
communications

Simulator online connection
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I Error Simulation Function

With the CX-Programmer, it is possible to generate system errors in the virtual PLC during ladder pro-
gramming simulation. It is easy to check operation of the ladder programming an the NS-series PT
when a PLC system error occurs by generating the desired fatal or non-fatal system error using a spe-
cial operation window. For information on the debugging procedure, refer to the CX-Programmer Oper-
ation Manual (Cat. No. W446).

Simulation 1. Start | Error List

EEeleliorgens atonlsmAlion I Example: Turn ON battery error (A402.04).
Turn ON the Cycle Time Exceeded Flag (A401.08).

Turn ON the Memory Error Flag (A401.15).

o
©
(2]
=
8
2. Error generation indication g
@
Simulation in progress LY
8
Q
I aTtge T T . 7
Q150 s Virtual PLC
I
Iy [N 1 1 1 1
el R Ry I S )
3. Error generation is simulated.

Note Unlike with an actual error, ladder execution will not stop even if a fatal error is generated using the PLC error
generation simulation function.

@ Additional Information
System errors can also be generated in the PLC by using a FAL(006) or FALS(007) instruction.

Joreinwis syl yum buibbngeq €-6-G
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5-9-4 Program Execution Check

The following checks can be performed using the CX-Programmer when programming is being exe-

cuted.

The following four checks are performed during instruction execution.

Type of error

Flag that turns ON for error

Stop/Continue operation

Instruction Processing
Error

ER Flag

The Instruction Processing Error
Flag (A295.08) will also turn ON

A setting in the PLC Setup can be used to spec-
ify whether to stop or continue operation for
instruction processing errors. The default is to

if Stop Operation is specified continue operation.

when an error occurs. A program error will be generated and operation

will stop only if Stop Operation is specified.

Access Error AER Flag

The Access Error Flag (A295.10)
will turn ON if Stop Operation is
specified when an error occurs.

A setting in the PLC Setup can be used to spec-
ify whether to stop or continue operation for
instruction processing errors. The default is to
continue operation.

A program error will be generated and operation
will stop only if Stop Operation is specified.

lllegal Instruction Error lllegal Instruction Error Flag

(A295.14)

User Program Area Overflow
Error Flag (A295.15)

Fatal (program error)

User Program Area Over-
flow Error

Fatal (program error)

I Instruction Processing Errors (P_ER Flag ON Errors)

¢ An instruction processing error will occur if incorrect data was provided when executing an instruction
or an attempt was made to execute an instruction outside of a task. Here, data required at the begin-
ning of instruction processing was checked and as a result, the instruction was not executed, the
P_ER Flag (Error Flag) will be turned ON and the P_EQ and P_N Flags may be retained or turned
OFF depending upon the instruction.
The P_ER Flag (error Flag) will turn OFF if the instruction (excluding input instructions) ends nor-
mally. Conditions that turn ON the P_ER Flag will vary with individual instructions. See descriptions of
individual instructions in the CS/CJ/NSJ-series Instructions Reference Manual (Cat. No. W474) for
more details.

¢ If Instruction Errors are set to Stop Operation in the PLC Setup, then operation will stop (fatal error)
and the Instruction Processing Error Flag (A295.08) will turn ON if an instruction processing error
occurs and the P_ER Flag turns ON.

I lllegal Access Errors (P_AER Flag ON Errors)

¢ lllegal access errors indicate that the wrong area was accessed in one of the following ways when the
address specifying the instruction operand was accessed.

¢ A read or write was executed for a parameter area.

A write was executed to a memory area that is not mounted”1
* A write was executed to an EM Area bank specified as EM File Memory.
A write was executed to a read-only area.

* The value specified in an indirect DM/EM address in BCD mode was not BCD (e.g., *D1 contains
#A000).

¢ Instruction processing will continue and the Error Flag (ER Flag) will not turn ON if an access error
occurs, but the Access Error Flag (P_AER Flag) will turn ON.

*1  An access error will occur for the following:
¢ When a specified EM address exceeds 32767 (example: E32768) for the current bank.
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* The final bank is specified for an indirect EM address in BIN mode and the specified word contains 8000 to
FFFF Hex (example: @EC_00001 contains #8000).
* The current bank is specified for an indirect EM address in BIN mode and the specified words contains 8000
to FFFF Hex (example: @ EC_00001 contains #8000)
* An IR register containing the internal memory address of a bit is used as a word address or an IR containing
the internal memory address of a word is used as a bit address.
* If Instruction Errors are set to Stop Operation in the PLC Setup, then operation will stop (fatal error)
and the “lllegal Access Error Flag” (A295.10) will turn ON if an illegal access error occurs and the
AER Flag turns ON.

@ Additional Information

The Access Error Flag (P_AER Flag) will not be cleared after a task is executed. If Instruction
Errors are set to Continue Operation, this Flag can be monitored until just before the END(001)
instruction to see if an illegal access error has occurred in the task program. (The status of the
final P_AER Flag after the entire user program has been executed will be monitored if the AER
Flag is monitored on the CX-Programmer.)

I Other Errors

sweliboid Bunoayy 6-g

® lllegal Instruction Errors

lllegal instruction errors indicate that an attempt was made to execute instruction data other than
that defined in the system. This error will normally not occur as long as the program is created with
CX-Programmer.

In the rare even that this error does occur, it will be treated as a program error, operation will stop
(fatal error), and the lllegal Instruction Flag (A295.14) will turn ON.

® User Program Area Overflow Errors

User program area overflow errors indicate that an attempt was made to execute instruction data
stored beyond the last address in the user program area defined as program storage area. This
error will normally not occur as long as the program is created with CX-Programmer.

In the rare even that this error does occur, it will be treated as a program error, operation will stop
(fatal error), and the UM Overflow Flag (A295.15) will turn ON.

3oey) uonnoexy welboid v-6-G

@ Additional Information

If the Error Flag (P_ER) or lllegal Access Error Flag (P_AER) turns ON, it will be treated as a
program error and it can be used to stop the CPU Unit from running. Specify operation for pro-
gram errors in the PLC Setup.
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® Program Errors

Program error

Description

Related flags

No END Instruction

An END instruction is not present in the pro-
gram.

The No END Flag (A295.11) turns
ON.

Error During Task Execu-
tion

No task is ready in the cycle.
No program is allocated to a task.

The corresponding interrupt task number is
not present even though the execution condi-
tion for the interrupt task was met.

The Task Error Flag (295.12) turns
ON.

Instruction Processing
Error (P_ER Flag ON) and
Stop Operation set for
Instruction Errors in PLC
Setup

The wrong data values were provided in the
operand when an attempt was made to exe-
cute an instruction.

The ER Flag turns ON and the
Instruction Processing Error Flag
(A295.08) turns ON if Stop Opera-
tion set for Instruction Errors in
PLC Setup.

lllegal Access Error
(P_AER Flag ON) and Stop
Operation set for Instruc-
tion Errors in PLC Setup

A read or write was executed for a parameter
area.

A read or write was executed for a memory
area that is not mounted.

A read or write was executed for an EM Area
Bank specified as EM File Memory.

A write was executed to a read-only area.

The value specified in an indirect DM/EM
address in BCD mode was not BCD.

AER Flag turns ON and the lllegal
Access Error Flag (A295.10) turns
ON if Stop Operation set for
Instruction Errors in PLC Setup

Indirect DM/EM BCD Error
and Stop Operation set for
Instruction Errors in PLC
Setup

The value specified in an indirect DM/EM
address in BCD mode is not BCD.

The Access Error Flag will turn
ON. If the Stop CPU on Instruction
Error Check Box is selected in the
PLC Setup, then the Indirect
DM/EM BCD Error Flag (A295.09)
will also turn ON.

Differentiation Address
Overflow Error

During online editing, more than 131,071 dif-
ferentiated instructions have been inserted or
deleted.

The Differentiation Overflow Error
Flag (A295.13) turns ON.

lllegal Instruction Error

An attempt was made to execute an instruc-
tion that cannot be executed.

The UM (User Memory) Overflow
Flag (A295.14) turns ON.

UM (User Memory) Over-
flow Error

An attempt was made to execute instruction
data stored beyond the last address in user
memory (UM) defined as program storage
area.

The UM (User Memory) Overflow
Flag (A295.15) turns ON.
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5-10 Precautions

5-10-1 Condition Flags

I Using Condition Flags

Conditions flags are shared by all instructions, and will change during a cycle depending on results of
executing individual instructions. Therefore, be sure to use Condition Flags on a branched output with
the same execution condition immediately after an instruction to reflect the results of instruction execu-
tion. Never connect a Condition Flag directly to the bus bar because this will cause it to reflect execution
results for other instructions.

Example: Using Instruction A Execution Results

Mnemonic

Correct Use

suonnesaid 01-§

Instruction A

[ J Reflects instruction A

execution results.
Condition Flag

P_EQ (Equals Flag)
—‘ }7 Instruction B

The same execution condition (a) is used for instructions A and B to execute instruction B based on the
execution results of instruction A. In this case, instruction B will be executed according to the Condition
Flag only if instruction A is executed.

sbe|4 uompuod L-0L-G

Incorrect Use

Preceding rung

I Instruction A

Reflects the execution results of

the preceding rung if instruction

Condition Flag A is not executed.

P_EQ (Equals Flag)
‘\ ‘\ Instruction B

If the Condition Flag is connected directly to the left bus bar, instruction B will be executed based on the
execution results of a previous rung if instruction A is not executed.

When interrupt tasks are being used, an interrupt task will operate when its start conditions are met,
even during execution of a cyclic task. In this case, the Condition Flags are returned to their original sta-
tus when processing switches back from the interrupt task to the cyclic task, even if those flags were
turned ON/OFF in the interrupt task.
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® Using Execution Results in N.C. and N.O. Inputs

The Condition Flags will pick up instruction B execution results as shown in the example below even
though the N.C. and N.O. input bits are executed from the same output branch.

} } Instruction A

; Reflects instruction A

execution results.

Condition Flag
P_EQ (Iﬂuals Flag)
||

Instruction B

‘ Reflects instruction B

Condition Flag execution results.
P_EQ (Equals Flag)

4
Make sure each of the results is picked up once by an OUTPUT instruction to ensure that execution
results for instruction B will be not be picked up.

[ Reflects instruction A Instruction A
execution results.
‘_ —1
Condition Flag C

P_EQ (Equals Flag)
i O
[
Reflects instruction A

execution results.
Condition Flag D
P_EQ (Equals Flag)

| O

Instruction B

Example: The following example will move #0200 to D200 if D100 contains #0010 and move #0300
to D300 if D100 does not contain #0010.

} } CMP

#0010
D100

‘_, Reflects CMP execution results.

Mov | - (1)

#0200
D200

Reflects MOV execution results.

P_EQ Mov. | @)

348 #0300

D300
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The Equals Flag will turn ON if D100 in the rung above contains #0010. #0200 will be moved to
D200 for instruction (1), but then the Equals Flag will be turned OFF because the #0200 source data
is not 0000 Hex. The MOV instruction at (2) will then be executed and #0300 will be moved to D300.
A rung will therefore have to be inserted as shown below to prevent execution results for the first
MOV instruction from being picked up.

O } } CMP
#0010

D100
r_J Reflects CMP execution results.

P_EQ A
|

A
\ \ MOV o
#0200 °
ke
D200 g
=
2
=]
(7]
A MOV
|
/\V #0300
D300

® Using Execution Results from Differentiated Instructions

With differentiated instructions, execution results for instructions are reflected in Condition Flags
only when execution condition is met, and results for a previous rung (rather than execution results
for the differentiated instruction) will be reflected in Condition Flags in the next cycle. You must there-
fore be aware of what Condition Flags will do in the next cycle if execution results for differentiated
instructions to be used.

In the following for example, instructions A and B will execute only if execution condition C is met, but
the following problem will occur when instruction B picks up execution results from instruction A. If
execution condition C remains ON in the next cycle after instruction A was executed, then instruction
B will unexpectedly execute (by the execution condition) when the Condition Flag goes from OFF to
ON because of results reflected from a previous rung.

sbe|4 uompuod L-0L-G

Previous rung

C
} @Instruction A

Reflects execution results for instruction A

when execution condition is met.
Reflects execution results for a previous
rung in the next cycle.

Condition Flag
P_EQ (Equals Flag)

“ “ @Instruction B
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In this case then, instructions A and B are not differentiated instructions, the DIFU (of DIFD) instruc-
tion is used instead as shown below and instructions A and B are both upwardly (or downwardly) dif-
ferentiated and executed for one cycle only.

Previous rung

C
| DIFU
D
D
‘\ ‘\ Instruction A

I Reflects instruction A execution results.

Condition Flag
P_EQ (Equals Flag)

“ “ Instruction B

@ Additional Information

The CONDITION FLAG SAVE and CONDITION FLAG LOAD (CCS(282) and CCL(283)) instruc-
tions can be used to save and load the Condition Flag status. These can be used to access the
status of the Condition Flags at other locations in a task or in a different task.

I Main Conditions Turning ON Condition Flags

® Error Flag (P_ER)

The Error Flag will turn ON under special conditions, such as when operand data for an instruction is
incorrect. The instruction will not be executed when the Error Flag turns ON.

When the Error Flag is ON, the status of other Condition Flags, such as the <, >, OF, and UF Flags,
will not change and status of the = and N Flags will vary from instruction to instruction.

Refer to the descriptions of individual instructions in the CS/CJ/NSJ-series Instructions Reference
Manual (Cat. No. W474) for the conditions that will cause the Error Flag to turn ON. Caution is
required because some instructions will turn OFF the Error Flag regardless of conditions.

@ Additional Information

The PLC Setup Settings for when an instruction error occurs determines whether operation will
stop when the Error Flag turns ON. In the default setting, operation will continue when the Error
Flag turns ON. If Stop Operation is specified when the Error Flag turns ON and operation stops
(treated as a program error), the program address at the point where operation stopped will be
stored at in A298 to A299. At the same time, A295.08 will turn ON.

® Equals Flag (P_EQ)

The Equals Flag is a temporary flag for all instructions except when comparison results are equal
(=)- It is set automatically by the system, and it will change. The Equals Flag can be turned OFF
(ON) by an instruction after a previous instruction has turned it ON (OFF). The Equals Flag will turn
ON, for example, when MQV or another move instruction moves 0000 Hex as source data and will
be OFF at all other times. Even if an instruction turns the Equals Flag ON, the move instruction will
execute immediately and the Equals Flag will turn ON or OFF depending on whether the source
data for the move instruction is 0000 Hex or not.
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® Carry Flag (P_CY)

The CY Flag is used in shift instructions, addition and subtraction instructions with carry input, addi-
tion and subtraction instruction borrows and carries, as well as with Special 1/0 Unit instructions,
PID instructions, and FPD instructions. Note the following precautions.

e The CY Flag is used in shift instructions, addition and subtraction instructions with carry input,
addition and subtraction instruction borrows and carries, as well as with Special 1/0 Unit instruc-
tions, PID instructions, and FPD instructions. Note the following precautions.

* The CY Flag can be turned ON (OFF) by the execution results for a certain instruction and be
turned OFF (ON) by another instruction. Be sure the proper results are reflected in the Carry Flag
when using it.

® Less Than and Greater Than Flags (P_LT, P_GT)

The > and < Flags are used in comparison instruction, as well as in the LMT, BAND, ZONE, PID and
other instructions.

The > or < Flag can be turned OFF (ON) by another instruction even if it is turned ON (OFF) by exe-
cution results for a certain instruction.

® Negative Flag (P_N)

The N Flag is turned OFF when the leftmost bit of the instruction execution results word is “1” for
certain instructions and it is turned OFF unconditionally for other instruction.

suonnesaid 01-§

® Specifying Operands for Multiple Words

An instruction will be executed as written even if an operand requiring multiple words is specified so
that all of the words for the operand are not in the same area. In this case, words will be taken in
order of the PLC memory addresses. The Error Flag will not turn ON.

As an example, consider the results of executing a block transfer with XFER(070) if 20 words are
specified for transfer beginning with W500. Here, the Work Area, which ends at W511, will be
exceeded, but the instruction will be executed without turning ON the Error Flag. In the PLC memory
addresses, the present values for timers are held in memory after the Work Area, and thus for the
following instruction, W500 to W511 will be transferred to DO to D11 and the present values for TO to
T7 will be transferred to D12 to D19.

sbe|4 uompuod L-0L-G

Note Refer to the appendix Memory Map of PLC Memory Addresses for specific PLC memory addresses.

W500 Do
i i XFER to to Trans- | 4o to
ferred
&20| Number of words W511 —p < D11
T To D12
WS500( First source word to o to o
DO| First destination word T7 D19
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5-10-2 Special Program Sections

CJ-series programs have special program sections that will control instruction conditions. The following
special program sections are available

Program section Instructions Instruction condition Status

Subroutine SBS, SBN, and RET instructions | Subroutine programis | The subroutine program sec-
GSBS, GSBN, and GRET executed. tion between SBN and RET
instructions instructions is executed.

IL - ILC section IL and ILC instructions Section is interlocked | The output bits are turned OFF

Step Ladder sec- | STEP instructions and timers are reset. Other

tion instructions will not be exe-

cuted and previous status will
be maintained.

FOR-NEXT loop FOR instructions and NEXT Break in progress. Looping
instructions
JMPO - JMEO sec- | JMPO instructions and JMEOQ Jump

tion instructions

Block program sec- | BPRG instructions and BEND
tion instructions

Block program is exe-
cuting.

The block program listed in
mnemonics between the BPRG
and BEND instructions is exe-
cuted.

I Instruction Combinations

The following table shows which of the special instructions can be used inside other program sections.

| IL-ILC sec- | Step ladder | FOR - NEXT | JMP0-JMEQ | SloCk Pro-
Subroutine . . . gram sec-
tion section loop section .
tion

Subroutine Not possible. | Not possible. | Not possible. | Not possible. | Not possible. | Not possible.
IL-ILC OK Not possible. | Not possible. | OK OK Not possible.
Step ladder section Not possible. | OK Not possible. | Not possible. | OK Not possible.
FOR - NEXT loop OK OK Not possible. | OK OK Not possible.
JMPO - JMEO OK OK Not possible. | Not possible. | Not possible. | Not possible.
Block program section OK OK OK Not possible. | OK Not possible.

Note Instructions that specify program areas cannot be used for programs in other tasks. Refer to 5-2-4 Designing
Tasks for details.
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Place all the subroutines together just before the END(001) instruction in all programs but after pro-
gramming other than subroutines. (Therefore, a subroutine cannot be placed in a step ladder, block pro-
gram, FOR - NEXT, or JMPO - JMEO section.) If a program other than a subroutine program is placed
after a subroutine program (SBN to RET), that program will not be executed.

Program

Subroutine

Program

Subroutine

I Instructions Not Available in Subroutines

The following instructions cannot be placed in a subroutine.

Function Mnemonic Instruction
Process Step Control STEP(008) Define step ladder section
SNXT(009) Step through the step ladder

Note A subroutine can include a block program section. If, however, the block program is in WAIT status when
execution returns from the subroutine to the main program, the block program section will remain in WAIT
status the next time it is called.

CJ2 CPU Unit Software User’s Manual

5-111

suonnesaid 01-§

suonoeg welbold [eeds z-01-G




5 Understanding Programming
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I Instructions Not Available in Step Ladder Program Sections

The following instructions cannot be used in step ladder program sections.

Function

Mnemonic

Instruction

Sequence Con-
trol

FOR(512), NEXT(513), and
BREAK(514)

FOR, NEXT, and BREAK LOOP

END(001)

END

IL(002) and ILC(003)

INTERLOCK and INTERLOCK CLEAR

JMP(004) and JME(005)

JUMP and JUMP END

CJP(510) and CJPN(511)

CONDITIONAL JUMP and CONDITIONAL JUMP NOT

JMPO(515) and JMEO(516)

MULTIPLE JUMP and MULTIPLE JUMP END

Subroutines

SBN(092), RET(093), GSBN (751)
and GRET(752)

SUBROUTINE ENTRY and SUBROUTINE RETURN

Block Programs

IF(802) (NOT), ELSE(803), and
IEND(804)

CONDITIONAL BLOCK BRANCHING (NOT), CONDI-
TIONAL BLOCK BRANCHING ELSE, and CONDI-
TIONAL BLOCK BRANCHING END

BPRG(096) and BEND(801)

BLOCK PROGRAM BEGIN/END

EXIT(806) (NOT)

CONDITIONAL BLOCK EXIT (NOT)

LOOP(809) and LEND(810) (NOT)

LOOP BLOCK and LOOP BLOCK END (NOT)

WAIT(805) (NOT)

ONE CYCLE WAIT (NOT)

TIMW(813) TIMER WAIT
TMHW(815) HIGH-SPEED TIMER WAIT
CNTW(814) COUNTER WAIT

BPPS(811) and BPRS(812)

BLOCK PROGRAM PAUSE and RESTART

Note 1 A step ladder program section can be used in an interlock section (between IL and ILC). The step ladder
section will be completely reset when the interlock is ON.

2 A step ladder program section can be used between MULTIPLE JUMP (JMPO0) and MULTIPLE JUMP END

(JMEO).

CJ2 CPU Unit Software User’s Manual



5 Understanding Programming

I Instructions Not Supported in Block Program Sections

The following instructions cannot be placed in block program sections

Classification by Func-
tion

Mnemonic

Instruction

Sequence Control

FOR(512), NEXT(513),
and BREAK(514)

FOR, NEXT, and BREAK LOOP

IL(002) and ILC(003)

INTERLOCK and INTERLOCK CLEAR

JMPO(515) and

MULTIPLE JUMP and MULTIPLE JUMP END

JMEO(516)
END(001) END
Sequence Input UP(521) CONDITION ON
DOWN(522) CONDITION OFF
Sequence Output DIFU DIFFERENTIATE UP o
DIFD DIFFERENTIATE DOWN o
KEEP KEEP 3
ouT OUTPUT 8
OUT NOT OUTPUT NOT §'
Timer/Counter TIM HUNDRED-MS TIMER ®
TIMH TEN-MS TIMER
TMHH(540) ONE-MS TIMER
TIMU TENTH-MS TIMER
TMUH HUNDREDTH-MS TIMER g
TTIM(087) ACCUMULATIVE TIMER N
TIML(542) LONG TIMER %’
MTIM(543) MULTI-OUTPUT TIMER %
CNT COUNTER 8
CNTR REVERSIBLE COUNTER g
Subroutines SBN(092) and RET(093) | SUBROUTINE ENTRY and SUBROUTINE RETURN §
Data Shift SFT SHIFT g
Ladder Step Control STEP(008) and STEP DEFINE and STEP START
SNXT(009)
Data Control PID PID CONTROL
Block Program BPRG(096) BLOCK PROGRAM BEGIN
Damage Diagnosis FPD(269) FAILURE POINT DETECTION

Note 1 Block programs can be used in a step ladder program section.

2 A block program can be used in an interlock section (between IL and ILC). The block program section will
not be executed when the interlock is ON.

3 A block program section can be used between MULTIPLE JUMP (JMPO) and MULTIPLE JUMP END
(JMEO).

4 A JUMP instruction (JMP) and CONDITIONAL JUMP instruction (CJP/CJPN) can be used in a block pro-
gram section. JUMP (JMP) and JUMP END (JME) instructions, as well as CONDITIONAL JUMP
(CJP/CJPN) and JUMP END (JME) instructions cannot be used in the block program section unless they
are used in pairs. The program will not execute properly unless these instructions are paired.
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I/0 Memory Areas
]

This section describes the 1/0 memory areas in the CPU Unit. I/O memory is one type
of memory built into the CPU Unit.
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6 1/0 Memory Areas

6-1 1/O Memory Areas

6-1-1 I/O Memory Area Overview

I/O memory areas can be accessed using instruction operands. The following table lists the areas in 1/0
Memory.

Area name Description Reference

CIO Area (Core I/0O Area) | Words in the CIO Area are used for data exchanges such as I/O refreshing with | ---
various Units. Words that are not allocated to Units may be used as work words
and work bits in the program. It is not necessary to input the “CIO” prefix when
specifying an address in the CIO Area.

I/0O Area Words in the I/O Area are allocated to external I/O terminals on Basic I/0 Units. | 6-8

Data Link Area Words in the Data Link Area are used for data links with other PLC Units on a 6-13
network through a Controller Link Unit.

Synchronous Data Words in the Synchronous Data Refresh Area are allocated as synchronous 6-14

Refresh Area refresh data when synchronous unit operation is used.

CPU Bus Unit Area Words in the CPU Bus Unit Area are allocated to CPU Bus Units to transfer sta- | 6-15

tus information.

Special I/O Unit Area Words in the Special I/0O Unit Area are allocated to Special I/O Units to transfer | 6-16
status information.

Pulse 1/0 Area Words in the Pulse 1/O Area are allocated to pulse 1/O functions when a Pulse | 6-17
I/O Module is connected. This area is supported only by CJ2M CPU Units.

Serial PLC Link Area This area is used for Serial PLC Links. Data is exchanged between CPU Units | 6-18
using serial ports without communications programming. This area is supported
only by CJ2M CPU Units.

DeviceNet Area Words in the DeviceNet Area are allocated to slaves for DeviceNet remote 1/0O 6-19
communications. Allocations in this area are fixed and cannot be changed.

Internal I/O Area *1 These words can be used only in the program. They cannot be used for /O
exchange with external I/0 terminals.
Work Area (W) *1 Words in the Work Area can be used only in the program. 6-20
Holding Area (H) Words in the Holding Area can be used only in the program. These words retain | 6-21

their content when the PLC is turned ON or the operating mode is switched
between PROGRAM mode and RUN or MONITOR mode.

Aucxiliary Area (A) The Auxiliary Area contains flags and control bits used to monitor and control 6-23
PLC operation.

Temporary Relay Area The TR Area contains bits that record the ON/OFF status of program branches. | 6-24
(TR) (TR Area) The TR bits are used with mnemonics only.

Data Memory Area (D) The DM Area is a multi-purpose data area. With CJ2 PLCs, the DM Area can be | 6-25
(DM Area) read and written in either word units or bit units.

Words in the DM Area retain their contents when the PLC is turned ON or the
operating mode is switched between PROGRAM mode and RUN or MONITOR
mode.

Some words in the DM Area are used to store initial settings for Special 1/0
Units and CPU Bus Units.

Extended Data Memory The EM Area is a multi-purpose data area. With CJ2 PLCs, the EM Area can be | 6-28
Area (E) read and written in either word units or bit units.

(EM Area) Words in the EM Area retain their content when the PLC is turned ON or the

operating mode is switched between PROGRAM mode and RUN or MONITOR
mode. The EM Area is divided into banks.
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6 1/0O Memory Areas

Area nhame Description Reference
Timer Timer Comple- | A Completion Flag is turned ON when the set time of the timer elapses. 6-32
Areas tion Flag Area
(T)
Timer PV Area The PV of a timer increases or decreases as the timer operates.
(T)
Counter | Counter Com- A Completion Flag is turned ON when the set value is reached or counted down | 6-34
Areas pletion Flag Area | to zero.
(C)
Counter PV Area | The PVs of a counter is incremented or decremented as the counter operates.
(C)
Task Flag Area (TK) A Task Flag is ON when the corresponding cyclic task is in READY status. 6-35
Index Registers (IR) Index registers are used to store PLC memory addresses (absolute memory 6-36
addresses in RAM) to indirectly address I/O memory words.
Data Registers (DR) Data registers are used to offset the PLC memory addresses in Index Registers | 6-41
when addressing words indirectly.
Condition Flags Condition Flags are special flags, such as the Error Flag and Carry Flag, that 6-43
show the results of executing instructions.
Clock Pulses The clock pulses are special flags that turn ON and OFF at regular intervals. 6-45

*1  There are two areas that provide work bits: The Internal I/O Area in the CIO Area and the Work Area. Use word bits in the
Work Area first.
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6 1/0 Memory Areas

6-1-2 1/0 Memory Area Structure
Access Change Status at Eorey
A External I/O Bit Word from Pro- startup . . Refer-
Area Size Range . . ing bit
allocation access | access | Read | Write | 9ramming | or mode ence
. status
Device change
1/0 Area 2,560 bits ClO0to Basic I/O Units | OK OK OK OK OK Cleared™? | OK 6-8
(160 words) ClO 159*1
Data Link 3,200 bits CIO 1000 to Data links or OK OK OK OK OK OK 6-13
Area (200 words) CIlO 1199 PLC links
(conditional)
Synchronous | 1,536 bits CIO 1200 to Synchronous OK OK OK OK OK OK 6-14
Data Refresh | (96 words) CIlO 1295 Units™3
Area
CPU Bus Unit | 6,400 bits CIO 1500 to CPU Bus OK OK OK OK OK OK 6-15
Area (400 words) CIlO 1899 Units (condi-
tional)
< | Special I/O 15,360 bits CIO 2000 to Special /0 OK OK OK OK OK OK 6-16
g Unit Area (960 words) CIO 2959 Units (condi-
o tional)
© | puse /0 32 bits (4 ClO 2960 to Pulse I/0 OK OK OK OK OK OK 6-17
Area words) CIO 2963 Modules*4
Serial PLC 1,440 bits (90 | CIO 3100 to Linked PLC*4 | OK OK OK OK OK OK 6-18
Link Area words) CIO 3189
DeviceNet 9,600 bits CIO 3200 to DeviceNet OK OK OK OK OK OK 6-19
Area (600 words) CIO 3799 Master (fixed
allocations)
(conditional)
Internal 1/0 3,200 bits CIO 1300 to OK OK OK OK OK OK
Area (200 words) CIlO 1499
87,504 bits 1 ¢10 3800 to
(2,344 words) | 510 6143
Work Area 8,192 bits WO000 to W511 == OK OK OK OK OK Cleared OK 6-20
(512 words) 2
Holding Area’d 8,192 bits HO00 to H511 - OK OK OK OK OK Main- OK 6-21
(512 words) tained
Auxiliary Area 48,128 bits A000 to A447 OK OK OK No No Depends | No 6-23
(3,008 words) ["A448 10 A959 oK oK oK |oK |oK on the
address
A960 to OK OK OK OK OK
A147176
A10000 to OK OK OK No No
A11535"6

*1

*2

*3

*4

*5
*6

6-4

The 1/0O Area can be expanded to include CIO 0160 to CIO 0999 by changing the first words allocated to specified Units.
Settings for the first words can be made using the CX-Programmer to set the first words in the I/O tables. The setting
range for the first words is CIO 0 to CIO 900.

If the I/O Memory Hold Flag (A500.12) is ON, the memory values will be maintained when the operating mode is
changed. If, in addition, the PLC Setup is set to hold the status of the /O Memory Hold Flag at startup (IOM Hold Bit
parameter), the memory values will be maintained when the power supply is turned ON.

This area is supported only by CJ2H CPU Units. “Synchronous Units” are CPU Bus Units and Special I/0 Units that sup-
port synchronous unit operation.

This area is supported only by CJ2M CPU Units.

H512 to H1535 can be set for use only as function block memory or SFC memory.

A960 to A1471 and A10000 to A11535 were added to expand the Auxiliary Area in CJ2 CPU Units. These words cannot
be accessed by CPU Bus Units, Special I/0 Units, PTs, and Support Software that do not specifically support the CJ2
CPU Units.

Only the following CPU Bus Units and Special I/O Units specifically support the CJ2 CPU Units.

* EtherNet/IP Unit: CJ1W-EIP21

¢ Position Control Units: CJ1W-NC214, CJ1W-NC234, CJ1W-NC281, CJ1IW-NC414, CJ1W-NC434, CJ1W-NC481,
and CJ1W-NC881

CJ1W-AD042
CJ1W-DA042V

¢ Analog Input Unit:
* Analog Output Unit:
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6 1/0O Memory Areas

¢ Serial Communications Units: CJ1W-SCU22, CJ1W-SCU32, and CJ1W-SCU42

External Access Change Status at
) Bit Word from Pro- startup Forcing | Refer-
Area Size Range 1/0 allo- . 5
n access | access | Read | Write | 9ramming | or mode | bit status | ence
cation .
Device change
TR Area 16 bits TRO to TR15 OK --- OK OK No Cleared No 6-24
DM Area 32,768 words | DO000O to --- OK'8 OK OK OK OK Main- No 6-25
D32767 tained
EM Area 32,768 words | EO0_O to - OK™8 OK OK OK OK Main- Can be 6-28
per bank, 25 E18_32767"8 tained enabled
banks max. (0 with a set-
to 18 hex) ting."®
Timer Completion | 4,096 bits TO to T4095 OK - OK OK OK Cleared OK 6-32
Flags
Counter Comple- | 4,096 bits CO0 to C4095 OK - OK OK OK Main- OK 6-34
tion Flags tained
Timer PVs 4,096 words TO to T4095 - OK OK OK OK Cleared No*10 6-32
Counter PVs 4,096 words CO0 to C4095 OK OK OK OK Main- No*11 6-34
tained
-]
Task Flag Area 128 bits TKO000 to TK127 | --- OK OK No No Cleared No 6-35 4
Index Registers™” | 16 registers IR0 to IR15 OK OK Indi- Spe- No Cleared No 6-36 8
rect cific =
addre | instruct g
ssing | ions o
only only <
Data Registers™” 16 registers DRO to DR15 No OK OK OK No Cleared No 6-41 ;']:
[
Condition Flags Example: System symbols | --- OK OK No No Cleared No 6-43 o
Always ON in the global sym-
Flag bols table of the
CX-Programmer
(e.g., P_On)
Pulse bits Example: 1s | System symbols | --- OK OK No No Cleared No 6-45
Clock Pulse in the global sym-
bols table of the
CX-Programmer
(e.g., P_1s)

*7 Index registers and data registers can be used either individually by task or they can be shared by all the tasks.

*8 Banks D to 18 hex of the EM Area were added to expand the EM Area in CJ2 CPU Units. Also, the ability to address bits
in the DM Area and EM Area was also added as a new feature to the CJ2 CPU Units.
Banks D to 18 hex of the EM Area cannot be accessed and bit addresses in the DM Area and EM Area cannot be used by
CPU Bus Units, Special I/O Units, PTs, and Support Software that do not specifically support the CJ2 CPU Units.
Only the following CPU Bus Units and Special I/0O Units specifically support the CJ2 CPU Units.

ainonug ealy Alowe O/l 2-1-9

e EtherNeV/IP Unit: CJ1W-EIP21

¢ Position Control Units: CJ1W-NC214, CJ1W-NC234, CJ1W-/NC281, CJ1W-NC414, CJ1W-NC434,
CJ1W-NC481, and CJ1W-NC881

¢ Analog Input Unit: CJ1W-AD042

¢ Analog Output Unit: CJ1W-DA042V

¢ Serial Communications Units: CJ1W-SCU22, CJ1W-SCU32, and CJ1W-SCU42

*9 Bits in the specified bank and all banks after it can be force-set/reset. (This is called the EM Area force-set/reset function.)
With CJ2H CPU Units, bits in following EM Area banks that are set for automatic address allocation can be force-
set/reset.

CJ2H-CPU64/65(-EIP): E03_0 to E03_32767
CJ2H-CPU65(-EIP): EO6_0 to E09_32767
CJ2H-CPU67(-EIP): E07_0 to EOE_32767
CJ2H-CPUG8(-EIP): E11_0 to E18_32767

*10 Timer PVs can be refreshed indirectly by force-setting/resetting Timer Completion Flags.
*11 Counter PVs can be refreshed indirectly by force-setting/resetting Counter Completion Flags.
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6 1/0 Memory Areas

6-1-3 Holding I/O Memory Values

6-6

I Clearing I/0 Memory for CPU Unit Operating Status Changes

I/O memory values (except for some I/O memory areas) are cleared when the operating status of the
CPU Unit changes.

® Changes for Which I/O Memory Is Cleared

* Changing the operating mode between PROGRAM mode and RUN or MONITOR Mode

e Stopping operation due to a fatal error (except for stopping operation due to executing a
FALS(007) instruction

* Resetting the power supply (turning the power OFF and then back ON)

@ Settings to Hold I/O Memory

You can make settings to hold I/O memory even if the operating status of the CPU Unit changes.
* Holding I/O Memory for Operating Mode Changes and Fatal Errors:
Turn ON the IOM Hold Bit in the Auxiliary Area (A500.12).

¢ Holding I/0O Memory When Resetting Power
Turn ON the IOM Hold Bit in the Auxiliary Area (A500.12) and select the /IOM Hold Bit Check Box
in the Startup Hold Area on the Startup Tab Page in the PLC Setup.

Precautions for Safe Use

Making Settings to Hold the 1/O Area

Output bits in I/0O memory will not be cleared (i.e., will not turn OFF) when the CPU Unit's operat-
ing mode changes from RUN or MONITOR mode to PROGRAM mode. The status before chang-
ing to PROGRAM mode will be held. When the mode is then changed from PROGRAM mode to
RUN or MONITOR mode, the previous I/O memory values will be output.

When operation stops due to a fatal error (including execution of the FALS(007) instruction), the
I/0 memory values in the CPU Unit will be held, but the outputs from the Output Units will all turn
OFF.

CJ2 CPU Unit Software User’s Manual



6 1/0O Memory Areas

® |/O Memory Hold Status According to /0 Memory Area

The following table gives the hold status for each I/O memory area.

Area

CPU Unit operat-
ing mode
changes

Fatal errors

FALS(007) exe-
cuted

Other fatal errors

Power supply
turned ON

ClO Area I/0O Area

(Core I/O Area) Data Link Area

Refresh Area”

Synchronous Data

CPU Bus Unit
Area

Special /0O Unit
Area

Pulse 1/O Area”™

Serial PLC Link
Area*4

DeviceNet Area

Internal I/O Area

Possible to hold™2
(Depends on set-
tings.)

Held

Possible to hold™2
(Depends on set-
tings.)

Possible to hold™3
(Depends on set-
tings.)

Work Area (W)

Possible to hold"2
(Depends on set-
tings.)

Held

Possible to hold"2
(Depends on set-
tings.)

Possible to hold"3
(Depends on set-
tings.)

Holding Area (H)

Held

Auxiliary Area (A)

Held or cleared depending on the address.

Data Memory Area (D)

Held

Extended Data Memory Area (E)

Held

Timer Completion Flags (T) Possible to hold™2 | Held Possible to hold"2 | Possible to hold"3
(Depends on set- (Depends on set- | (Depends on set-
tings.) tings.) tings.)

Timer PVs (T) Possible to hold2 | Held Possible to hold™2 | Possible to hold*3
(Depends on set- (Depends on set- | (Depends on set-
tings.) tings.) tings.)

Counter Completion Flags (C) Held

Counter PVs (C) Held

Task Flag Area (TK) Cleared Held Cleared Cleared

Index Registers (IR) Cleared Held Cleared Cleared

Data Registers (DR) Cleared Held Cleared Cleared

*1 This area is supported only by CJ2H CPU Units.

*2  Turn ON the IOM Hold Bit (A500.12) in the Auxiliary Area to hold these areas.

*3 Turn ON the IOM Hold Bit in the Auxiliary Area (A500.12) and select the IOM Hold Bit Check Box in the Startup Hold Area
on the Startup Tab Page in the PLC Setup.

*4  This area is supported only by CJ2M CPU Units.

CJ2 CPU Unit Software User’s Manual
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6 1/0 Memory Areas

6-2 1/0 Area

I/O Area addresses range from CIO 0 to CIO 159 for words and CIO 0.00 to CIO 159.15 for bits.

Words in the I/O Area are allocated to I/O terminals on Basic I/0O Units. Words are allocated to Basic 1/0
Units based on the slot position (left to right) and number of words required. The words are allocated
consecutively and empty slots are skipped. Words in the I/O Area that aren't allocated to Basic I/O Units
can be used only in the program.

Bits in the I/O Area can be force-set and force-reset.

Note The area can be expanded to CIO 0000 to CIO 0999 by changing the first word allocated to a specific Unit.
The maximum number of bits that can be allocated for external I/0 will still be 2,560 (160 words) even if the

1/0 Area is expanded.

6-2-1 Input Bits

A bit in the I/O Area is called an input bit when it is allocated to an Input Unit. Input bits reflect the
ON/OFF status of devices such as pushbutton switches, limit switches, and photoelectric switches.

There are three ways for the status of input points to be refreshed in the PLC: normal 1/O refreshing,
immediate refreshing, and IORF(097) refreshing.

I Normal I/O Refreshing

The status of input points on external devices is read once each cycle after program execution. In
the following example, CIO 1.01 is allocated to switch 1, an external switch connected to the input
terminal of an Input Unit. The ON/OFF status of switch 1 is stored in CIO 1.01 once each cycle.

Ladder symbol Mnemonic
1.01 LD 1.01
CPU Unit
Input Unit Bit a!location
Switch 1 | \_
— ]K E\:j ...........

Once

each

cycle

ClO 1.01
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6 1/0O Memory Areas

I Immediate Refreshing

When the immediate refreshing variation of an instruction is specified by inputting an exclamation
point just before the instruction and the instruction’s operand is an input bit or word, refreshing is
performed as described below. This immediate refreshing is performed in addition to the normal I/O
refreshing performed once each cycle.

® Bit Operands

Just before the instruction is executed, the ON/OFF status of the 16 1/O points allocated to the word
containing the specified bit will be read to the PLC.

® Word Operands

Just before the instruction is executed, the ON/OFF status of the 16 I/O points allocated to the spec-
ified word will be read to the PLC.

® Example

In the following example, CIO 1.01 is allocated to switch 1, an external switch connected to the input
terminal of an Input Unit. The ON/OFF status of switch 1 is read and reflected in CIO 1.01 just
before ILD 1.01 is executed.

2]
Ladder symbol Mnemonic 0
1.01 ILD 1.01 o
! >
o
o
Input Unit CPU Unit
..-ClO 1.01
Switch 0 ——
o o] Q
Switch 1 ’ Ii;;] »
°. 0 g
: =1
Switch 7 T 3
[0 O] Read -
“Tjust =
| ’————— before
in-
struc-
tion
execu-
tion.

] 10RF(097) Refreshing

When the IORF(097) (I/O REFRESH) instruction is executed, the input bits in the specified range of
words are refreshed. This I/O refreshing is performed in addition to the normal I/O refreshing per-
formed once each cycle.

The following IORF(097) instruction refreshes the status of all I/O points in I/O Area words CIO 0 to
CIO 3. The status of input points is read from the Input Units and the status of output bits is written
to the Output Units.

— IORF

0
3
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6 1/0 Memory Areas

In the following example, the status of input points allocated to CIO 0 and CIO 1 are read from the
Input Unit. (CIO 2 and CIO 3 are allocated to Output Units.)

Input Unit CPU Unit
Sufeno i 0
gvomw ]\ ¥
[ NSRS
Switch 1 0 ‘|
Switch 17 e ] 7 N
-, O_k_] 4
P Swichis ]J Read
Switch 31 ] when
B — IORF
/ (097)
is
execu-
ted.

I Restrictions on Input Bits

There is no limit on the number of times that input bits can be used as normally open and normally
closed conditions in the program. The addresses can be programmed in any order.

An input bit cannot be used as an operand in an OUTPUT instruction.

0.01 1.00

l l @/ Not allowed if CIO 1.00 is an input bit.

6-2-2 Output Bits

A bit in the I/O Area is called an output bit when it is allocated to an Output Unit. The ON/OFF status of
output bits are output to devices such as actuators. There are three ways for the status of output bits to
be refreshed to an Output Unit: normal I/O refreshing, immediate refreshing, and IORF(097) refreshing.

I Normal I/O Refreshing

The status of output bits are output to external devices once each cycle after program execution.

In the following example, CIO 2.01 is allocated to an actuator, an external device connected to an
output terminal of an Output Unit. The ON/OFF status of CIO 2.01 is output to that actuator once

each cycle.
Ladder symbol Mnemonic
2.01 OUT 2.01
ESPLIJI unit 102,01
it a oca;tlon ,.,-’"’ Output Unit
\&—I’ 4 [ Actuator
Once
each
cycle
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6 1/0O Memory Areas

I Immediate Refreshing

When the immediate refreshing variation of an instruction is specified by inputting an exclamation
point just before the instruction, and the instruction’s operand is an output bit or word, refreshing is
performed as described below. This immediate refreshing is performed in addition to the normal I/O
refreshing performed once each cycle.

® Bit Operands

Just after the instruction is executed, the ON/OFF status of the 16 I/O points allocated to the word
containing the specified bit will be output to the output devices.

® Word Operands

Just after the instruction is executed, the ON/OFF status of the 16 1/O points allocated to the speci-
fied word will be output to the output devices.

® Example

In the following example, CIO 2.01 is allocated to an actuator, an external device connected to the
output terminal of an Output Unit. The ON/OFF status of CIO 2.01 is output to the actuator just after
IOUT 2.01 is executed.

2]
0
Ladder symbol Mnemonic =
2.01 o
C ! OUT 2.01 5
o
CPU Untt Cl0 2,01
Bit allocation - .
\ & Output Unit
\&_' y e Actuator g
E ‘ > [ DT ©
o
C
‘ 5
> [—1 =
Output @
just after 7}
instruc- J  —
tion ‘
execu-

tion.

] |0RF(097) Refreshing

When IORF(097) (/O REFRESH) is executed, the ON/OFF status of output bits in the specified
range of words is output to their external devices. This I/O refreshing is performed in addition to the
normal I/O refreshing performed once each cycle.

The following IORF(097) instruction refreshes the status of all I/O points in I/O Area words CIO 0 to
CIO 3. The status of input points is read from the Input Units and the status of output bits is written
to the Output Units.

— 10RF
0
3
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6 1/0 Memory Areas

In this example, the status of input points allocated to CIO 2 and CIO 3 are output to the Output Unit.
(CIO 0 and CIO 1 are allocated to Input Units.)

BGtPlIJI U”;f - clo2
ita o?a ion - Output Unit
L ’,,' \
Actuator
=las Ny
.| clos
[
W‘J -
T
Output when
IORF (097)
is executed.

|E| Precautions for Correct Use

All outputs on Basic 1/0 Units and Special 1/0 Units can be turned OFF by turning ON the Output
OFF Bit (A500.15). The status of the output bits will not be affected even though the actual out-
puts are turned OFF.

I Restrictions on Output Bits

Output bits can be programmed in any order. Output bits can be used as operands in input instruc-
tions. There is no limit on the number of times that output bit can be used as a normally open and
normally closed conditions in the program.

An output bit can be used in only one instruction that controls its status. If the status of an output bit
is controlled by two or more instructions, only the last instruction will be effective.

CIO 0.00 is
o|'(|)2 0.00 controlled by CIO
11 O 0000.10.
0.10 0.00 Only this instruction
{ E O is effective.
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6-3 Data Link Area

Data Link Area addresses range from CIO 1000 to CIO 1199 for words and CIO 1000.00 to
CIO 1199.15 for bits. Words in the Data Link Area are used for data links when LR is set as the data
link area for Controller Link Networks.

A data link automatically (independently of the program) shares data with Data Link Areas in other CPU
Units in the network through Controller Link Units mounted to the PLCs.

Data links can be generated automatically (using the same number of words for each node) or manu-
ally. When a user defines the data links manually, any number of words can be assigned to each node
and nodes can be made receive-only or send-only. Refer to the Controller Link Units Operation Manual
(Cat. No. W309) for details.

Words in the Data Link Area can be used in the program when LR is not set as the data link area for
Controller Link Networks are not used.

Link Areas
Controller Controller
. ) Controller . _
Link Unit Link Unit Link Unit

I

- | >
E‘ L] >
CPU Unit /\ CPU Unit /\ CPU Unit /\

Controller Link Network
Bits in the Data Link Area can be force-set and force-reset.

ealy juij ejeq €-9
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6 1/0 Memory Areas

6-4 Synchronous Data Refresh Area

6-14

Synchronous Data Refresh Area addresses range from CIO 1200 to CIO 1295 for words and CIO
1200.00 to CIO 1295.15 for bits.

The Synchronous Data Refresh Area is used to exchange data between the CPU Unit and Synchro-
nous Units when synchronous unit operation is used for CJ2H CPU Units. This area is supported only
by CJ2H CPU Units. Refer to 10-8-4 Synchronous Data Refresh for details.
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6-5 CPU Bus Unit Area

The CPU Bus Unit Area addresses range from CIO 1500 to CIO 1899 for words and CIO 1500.00 to
CIO 1899.15 for bits.

Words in the CPU Bus Unit Area are allocated to CPU Bus Units to transfer data, such as the operating
status of the Unit. Each Unit is allocated 25 words based on the Unit’s unit number setting.

Data is exchanged with CPU Bus Units at the following times.
* During the I/O refresh period
¢ When DLNK(226)) is executed

CPU Bus Unit
CPU Unit

CPU Bus Unit Area

(25 words/Unit)
refresh

ing

Each CPU Bus Unit is allocated 25 words based on its unit number, as shown in the following table.

Unit number Allocated words
CIlO 1500 to CIO 1524
CIO 1525 to CIO 1549
ClO 1550 to CIO 1574
CIlO 1575 to CIO 1599
CIlO 1600 to CIO 1624
CIO 1625 to CIO 1649
ClO 1650 to CIO 1674
CIO 1675 to CIO 1699
ClO 1700 to CIO 1724
CIO 1725 to CIO 1749
ClO 1750 to CIO 1774
CIO 1775 to CIO 1799
CIlO 1800 to CIO 1824
CIO 1825 to CIO 1849
ClO 1850 to CIO 1874
ClO 1875 to CIO 1899

ealy Hun sng Nd9 S-9
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The function of the 25 words depends on the CPU Bus Unit being used. For details, refer to the Unit’s
operation manual.

Words in the CPU Bus Unit Area that are not allocated to CPU Bus Units can be used only in the pro-
gram.
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6-6 Special I/0 Unit Area

The Special I/O Unit Area addresses range from CIO 2000 to CIO 2959 for words and CIO 2000.00 to
CIO 2959.15 for bits.

Words in the Special I/0 Unit Area are allocated to Special I/O Units for data, such as the operating sta-
tus of each Unit. Each Unit is allocated 10 words based on its Unit’s unit number setting. Up to 96 Units
can be used with unit numbers 0 to 95.

Words in the Special I/O Unit Area are refreshed at the following times:
* Normal I/O refreshing

¢ When IORF (097) is executed
* When FIORF (225) is executed

Special I/0 Unit Area

(10 words/Unit)

CPU Unit

Special I/0 Unit

E:

Normal
/10
refresh-
ing, IORF|
(097), or
FIORF
(225)

Each Special I/0 Unit is allocated 25 words based on its unit number, as shown in the following table.

Unit number Allocated words
0 CIO 2000 to CIO 2009
1 CIlO 2010 to CIO 2019
2 CIlO 2020 to CIO 2029
3 CIO 2030 to CIO 2039
4 CIlO 2040 to CIO 2049
5 CIO 2050 to CIO 2059
6 CIO 2060 to CIO 2069
7 CIO 2070 to CIO 2079
8 CIO 2080 to CIO 2089
9 CIO 2090 to CIO 2099
10 (A) ClO 2100 to CIO 2109
11 (B) Cl0 2110 to CIO 2119
12 (C) ClO 2120 to CIO 2129
13 (D) ClO 2130 to CIO 2139
14 (E) ClO 2140 to CIO 2149
15 (F) ClO 2150 to CIO 2159
16 ClO 2160 to CIO 2169
17 ClO 2170 to CIO 2179
95 CIO 2950 to CIO 2959

The function of the 10 words allocated to a Unit depends on the Special I1/0 Unit being used. For

details, refer to the Unit’s operation manual.

Words in the Special I1/0 Unit Area that are not allocated to Special I/O Units can be used only in the

program.
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6-7 Pulsel/O Area

Pulse 1/0O Area addresses range from CIO 2960 to CIO 2963 for words and CIO 2960.00 to CIO
2963.15 for bits.

Words in the Pulse 1/0O Area are allocated to pulse 1/O functions when a Pulse I/O Module is connected
to a CJ2M CPU Unit. Each Pulse 1/0 Module is allocated 2 words based on its module number. A total
of 4 words can be allocated (Pulse 1/0 Module 0 and Pulse 1/0O Module 1).

CJ2M-MD21[]
=/ =
/
B
] =
& O
. .o 000000
(KX R I coooo0
-
\::j\\ﬂj o e e

Pulse /0 Pulse I/O
Module 1 Module 0 Pulse /0, 2 words/Module

Allocations are as follows:

Word address Module number
CIlO 2960 and CIO 2961 0
ClO 2962 and CIO 2963

Refer to the CJ2M CPU Unit Pulse I/O Module User's Manual (Cat. No. W486) for details on the words
allocated to Pulse I/O Modules.
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6 1/0 Memory Areas

6-8 Serial PLC Link Area

Serial PLC Link Area addresses range from CIO 3100 to CIO 3189 for words and CIO 3100.00 to CIO
3189.15 for bits.

The Serial PLC Link Area is used for Serial PLC Links. They can be used for data links to other PLCs.
For Serial PLC Links, data is exchanged between CPU Units using serial ports without communications
programming.

The words in the Serial PLC Link Area are allocated automatically according to the settings made in the
PLC Setup of the polling PLC.

¢ Serial PLC Link mode

e Serial PLC Link number of send words

¢ Serial PLC Link maximum unit number

CJ2M CPU Unit CJ2M CPU Unit CJ2M CPU Unit
]
< Serial PLC Link Area
’:‘ Serial p‘on ’___| Serial p‘on ’_—_‘ Serial p‘on

Serial PLC Links
Words in the Serial PLC Link Area that are not allocated to Serial PLC Links can be used only in the
program as work bits. Bits in the Serial PLC Link Area can be force-set and force-reset.
The contents of this area will be cleared in the following cases:
* The operating mode is changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.
e When the PLC power is reset
* When the area is cleared from the CX-Programmer
* When operation stops due to a fatal error (except that the area is not cleared when stopping opera-

tion due to execution of a FALS(007) instruction)

® Setting the IOM Hold Bit (A500.12) to ON

If the IOM Hold Bit (A500.12) is ON, the contents of this area will be retained when a fatal error
occurs or the operating mode is changed from PROGRAM mode to RUN or MONITOR mode or
vice-versa. However, the contents will be cleared when power is cycled.

@ Setting the IOM Hold Bit (A500.12) to ON and Protecting the IOM Hold Bit
itself in the PLC Setup

The contents of this area will be maintained even when the power is cycled.
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6-9 DeviceNet Area

The DeviceNet Area address range from CIO 3200 to CIO 3799 for words and CIO 3200.00 to CIO
3799.15 for bits.

Words in the DeviceNet Area are allocated to Slaves for DeviceNet remote I/O communications. Data is
exchanged regularly with slaves in the network (independent of the program) through the DeviceNet
Unit.

Words are allocated to slaves using fixed allocations according to fixed allocation settings 1, 2, and 3.
One of these fixed areas is selected.

Area Output Area (master to slaves) Input Area (slaves to master)
Fixed Allocation Area 1 CI0 3200 to CIO 3263 CIO 3300 to CIO 3363
Fixed Allocation Area 2 CIO 3400 to CIO 3463 ClO 3500 to CIO 3563
Fixed Allocation Area 3 CIO 3600 to CIO 3663 ClO 3700 to CIO 3763

The following words are allocated to the DeviceNet Unit when the remote I/O slave function is used with
fixed allocations.

2]

Area Output Area (master to slaves) Input Area (slaves to master) Ig

Fixed Allocation Area 1 CIO 3370 CIO 3270 2_
Fixed Allocation Area 2 ClO 3570 ClO 3470 i
Fixed Allocation Area 3 CIO 3770 CIO 3670 %
o

o

@ Additional Information

There are two ways to allocate 1/0O in DeviceNet networks: Fixed allocations according to node
addresses and user-set allocations.

* With fixed allocations, words are automatically allocated to the slaves in the specified fixed
allocation area (1 to 3) according to the node addresses.

* With user-set allocations, the user can allocate words to Slaves from the following words.
CIO0to CIO 6143
WO to W511
HO to H511
DO to D32767
EO00_0 to EOC_32767, Banks: 0 to 18 hex
(You cannot specify an EM bank that is higher than C.)

For details on word allocations, refer to the DeviceNet Operation Manual (Cat. No. W267).

DeviceNet
CPU Unit Master Unit

| DeviceNet Area

R s

DeviceNet ’ ‘ ’ ‘

Slaves T ----- T T _____ T l _____ l l ..... l

With fixed allocation, words are assigned according to node
numbers. (If a Slave requires two or more words, it will occupy
as many node numbers as required to obtain enough words.)
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6-10 Work Area

6-20

The Work Area contains 512 words with addresses ranging from WO to W511 for words and W0.00 to
W511.15 for bits. Words in this area cannot be used for I/O with external I/O terminals. They can be
used internally in the program.

There are also unused words in the Internal I/O Area in the CIO Area (CIO 1300 to CIO 1499 and CIO
3800 to CIO 6143) that can also be used in the program. The unused words in the CIO Area, however,
may be allocated to new functions in future versions of the CPU Units. Always use any available words
in the Work Area first, before using words in the Internal I/O Area.
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6-11 Holding Area

The Holding Area addresses range from HO00 to H511 for words and H000.00 to H511.15 for bits.
These words can be used only in the program. Bits in this area will maintain the status when power is
turned OFF or when the operating mode is changed from PROGRAM mode to RUN or MONITOR
mode or vice-versa.

Holding Area bits can be used in any order in the program and can be used as normally open or nor-
mally closed conditions as often as necessary.

® Holding Area Initialization

Data in the Holding Area is not cleared when the PLC’s power supply is cycled or the CPU Unit
operating mode is changed from PROGRAM mode to RUN or MONITOR mode or vice-versa.

A Holding Area bit will be cleared if it is programmed between 1L(002) and ILC(003) and the execu-
tion condition for IL(002) is OFF. To keep a bit ON even when the execution condition for IL(002) is
OFF, turn ON the bit with the SET instruction just before IL(002).

® Self-maintaining Bits

When a self-maintaining bit is programmed with a Holding Area bit, the self-maintaining bit won’t be
cleared even when the power is reset.

HO0.00

———()

S
5
o

If a Holding Area bit is not used for the self-maintaining bit, the bit will be turned OFF and the self-
maintaining bit will be cleared when the power is reset.

If a Holding Area bit is used but not programmed as a self-maintaining bit as in the following dia-
gram, the bit will be turned OFF by execution condition A when the power is reset.

| A H0.00

— H—()
The Holding Area words from H512 to H1535 can be set for use with function blocks or SFC pro-
grams.These words cannot be specified as instruction operands in the user program.

® Precautions

When a Holding Area bit is used in a KEEP(011) instruction, never use a normally closed condition
for the reset input if the input device uses an AC power supply. When the power supply goes OFF or
is temporarily interrupted, the input will go OFF before the PLC’s internal power supply and the Hold-
ing Area bit will be reset.

— @

Set input KEEP

Input HO0.00
Unit Reset input

—_ >

CJ2 CPU Unit Software User’s Manual 6-21

ealy BuIp|oH L1-9




6 1/0 Memory Areas

6-22

Instead, use a configuration like the one shown below.

Input
Unit

I Set input

B
|
[

| Reset input

KEEP

HO0.00

A
|
[

There are no restrictions in the order of using bit address or in the number of N.C. or N.O. conditions

that can be programmed.
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6-12 Auxiliary Area

The Auxiliary Area addresses range from AO to A1471 and A1000 to A11535 for words, and A0.00 to
A1471.15 and A1000.00 to A11535.15 for bits. These words are preassigned as flags and control bits
to monitor and control operation.

Some words or bits are set automatically by the system and others are set and manipulated by the user.
The Auxiliary Area includes error flags set by self-diagnosis, initial settings, control bits, and status data.
(For information the functions of Auxiliary Area bits and words, refer to the A-3 Auxiliary Area.)

AO through A447 and A10000 through A11535 are read-only, but A448 through A1471 can be read or
written from the program or the CX-Programmer.

A960 to A1471 and A10000 to A11535 were added to expand the Auxiliary Area in CJ2 CPU Units.
These words cannot be accessed by CPU Bus Units, Special I/O Units, PTs, and Support Software that
do not specifically support the CJ2 CPU Units.

Only the following CPU Bus Units and Special I/O Units specifically support the CJ2 CPU Units.

* EtherNet/IP Unit: CJ1W-EIP21
* Position Control Units: ~ CJ1W-NC214, CJ1W-NC234, CJ1W-NC281, CJTW-NC414,

CJ1W-NC434, CJ1W-NC481, and CJ1W-NC881 2
N
e Analog Input Unit: CJ1W-ADO042 >
* Analog Output Unit: CJ1W-DAO42V z
Q
e Serial Communications Units: CJ1W-SCU22, CJ1W-SCU32, and CJ1W-SCU42 i
Bit 15 0 Bit 15 0 8
Word A0 Word A10000
Read-only
area
A447
A448 Read-only
area
Read/write
area
A1a71 A11535

The following operations can be performed from the CX-Programmer to write data in the Auxiliary Area:
Changing present values when monitoring programming addresses (set values dialog box), or transfer-
ring data to the PLC after editing the PLC data tables. Also the online set/reset operation cannot be
used for bits in the Auxiliary Area. Refer to the CX-Programmer Operation Manual (Cat. No. W414).

El Precautions for Correct Use

There is a possibility that a function will be assigned to any undefined Auxiliary Area word or bit
in a future upgrade of the CPU Unit. Do not use undefined words or bits in the Auxiliary Area as
work words or bits in the user program.
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6-13 Temporary Relay Area

6-24

The TR Area contains 16 bits with addresses ranging from TRO to TR15. TR bits are useful when there

are several output branches and interlocks cannot be used.

The TR bits can be used as many times as required and in any order required as long as the same TR
bit is not used twice in the same instruction block.

TR bits can be used only with the OUT and LD instructions. OUT instructions (OUT TRO to OUT TR15)
store the ON OFF status of a branch point and LD instructions recall the stored ON OFF status of the

branch point.

TR bit status cannot be changed using the CX-Programmer.

® Application Examples

In this example, a TR bit is used when two outputs have been directly connected to a branch point.

In this example, a TR bit is used when an output is connected to a branch point without a separate exe-

cution condition.

A TR bit is not required when there are no execution conditions after the branch point or there is an exe-

0.00 0.02 0.03 .

|l =

N | Q
0.04 0.05

Instruction Operand
LD 0.00
OR 0.01
ouT TR O
AND 0.02
ouT 0.03
LD TR O
AND 0.04
ouT 0.05

Instruction Operand
LD 0.00
ouT TRO
AND 0.01
ouT 0.02
LD TRO
ouT 0.03

cution condition only in the last line of the instruction block.

0

|
i

.(?O
{

Lo

—0

0.02

Instruction Operand
LD 0.00
ouT 0.01
ouT 0.02
Instruction Operand
LD 0.00
ouT 0.01
AND 0.02
ouT 0.03
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6-14 Data Memory Area

The DM Area addresses range from DO to D32767 for words. This data area is used for general data
storage and manipulation and is accessible by word or bit.

Data in the DM Area is retained when the PLC's power is cycled or the CPU Unit operating mode is
changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.

Bits in the DM Area cannot be force-set or force-reset.

I Indirect Addressing

Words in the DM Area can be indirectly addressed in two ways: binary-mode and BCD-mode.

® Binary-mode Addressing (@D)

When a “@” character is input before a DM address, the content of that DM word is treated as binary
and the instruction will operate on the DM word at that binary address. The entire DM Area (DO to
D32767) can be indirectly addressed with hexadecimal values 0 to 7FFF.

@D100 0100 hex D256

Address actually used

® BCD-mode Addressing (xD)

When a “Xx” character is input before a DM address, the content of that DM word is treated as BCD
and the instruction will operate on the DM word at that BCD address. Only part of the DM Area (DO
to D09999) can be indirectly addressed with BCD values 0 to 9999.

Example: [ MOV #1234 xD100 ]

*D100 0100 hex D100 [1234 hex

Address actually used
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I DM Area Allocations to Special I/0O Units and CPU Bus Units

Parts of the DM Area are allocated to Special I/0 Units and CPU Bus Units for functions, such as initial
Unit settings. These words can be used for general data storage if the corresponding Unit is not used in
the PLC.

The timing for data transfers is different for these Units, but may occur at any of the three following
times.

* Transferring data when the PLC’s power is turned ON or the Unit is restarted

¢ Transferring data once each cycle

e Transferring data when required

Refer to the Unit's operation manual for details on data transfer timing.

Word

DO

D20000
DM Area words for Special I/0 Units
100 words/Unit

D29599

D30000
DM Area words for CPU Bus Units
100 words/Unit

D31599

D32767
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® Special I/0 Units (D20000 to D29599)
Each Special 1/0 Unit is allocated 100 words (based on unit numbers 0 to 95). Refer to the Unit’s
operation manual for details on the function of these words.
Special I/O Unit
CPU Unit

Data trans-
ferred to the
Special I/0
. . Unit when the
DM Area for Special I/O Units PLC is turned

(100 words/Unit) ON or the Unit
is restarted.

Data trans-
ferred to the
CPU Unit at
cyclic refresh-
ing or when
necessary.

® CPU Bus Units (D30000 to D31599) ?
-y
Each CPU Bus Unit is allocated 100 words (based on unit numbers 0 to F). Refer to the Unit’s oper- o
ation manual for details on the function of these words. With some CPU Bus Units, such as Ethernet g
Units, initial settings must also be registered in the CPU Unit's Parameter Area; this data can be reg- =
istered with a Programming Device. 3
<
CPU Bus Unit 5
o
CPU Unit
Data trans-
ferred to the
Unit when the
PLC is turned
DM Area for CPU Bus Units (100 ON or the
words/Unit) unitis
Uoziaians ™ |
ferred to the
CPU Unit at
cyclic refresh-
ing or when

necessary.
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6-15 Extended Data Memory Area

The EM Area addresses range from EO_0 to E18_32767 for words. The EM Area is divided into 24
banks (0 to 18 hex). The hexadecimal number after “E” in the address indicates the bank.

The EM Area is used for general data storage and manipulation and is accessible by word or bit.

Data in the EM Area is retained when the PLC's power is cycled or the CPU Unit operating mode is
changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.

In addition to a general data area, settings can be made to use the EM Area for automatic address
allocation, trace memory, and file memory.

Banks D to 18 hex of the EM Area (EOD_O to E18_32767) were added to expand the EM Area in
CJ2 CPU Units. These banks cannot be accessed by CPU Bus Units, Special I1/0 Units, PTs, and
Support Software that do not specifically support the CJ2 CPU Units.

Only the following CPU Bus Units and Special I/0 Units specifically support the CJ2 CPU Units.

* EtherNet/IP Unit: CJ1W-EIP21

* Position Control Units: CJ1W-NC214, CJ1W-NC234, CJTW-NC281, CJ1W-NC414,
CJ1W-NC434, CJ1W-NC481, and CJ1W-NC881

¢ Analog Input Unit: CJ1W-ADO042

* Analog Output Unit: CJ1W-DAO42V

Serial Communications Units: CJ1W-SCU22, CJ1W-SCU32, and CJ1W-SCU42

I Automatic Address Allocation

We recommend that you use the EM Area to automatically allocate addresses to symbols. With
CJ2H CPU Units, you can force-set/reset bits in the following EM Area banks if you use automatic

address allocation for them.

Model

Words in which bits can be force-set/reset when
using automatic address allocation

CJ2H-CPUB4(-EIP)

E03_0 to E03_32767

CJ2H-CPUB5(-EIP)

E06_0 to E09_32767

CJ2H-CPU67(-EIP)

E07_0 to EOE_32767

(-
(-
CJ2H-CPUG6(-EIP)
(-
(-

CJ2H-CPUBS(-EIP)

E11_0to E18_32767

Refer to 5-5-8 Automatic Address Allocation to Symbols for the procedure to use automatic address

allocation.

@ Additional Information

Bits in all EM Area banks can be force-set or force-reset for CPU Units with unit version 1.2 or

later.

With the CJ2M CPU Units, force-setting/resetting bits in the EM Area is possible only for banks
specified for the EM Area force-set/reset function without using automatic address allocation.

Models Force-set/reset enabled banks
CJ2M-CPULNH EO
CJ2M-CPU[12
CJ2M-CPULI3
CJ2M-CPU4 EO to E3
CJ2M-CPUL5

6-28
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I EM Area Force-set/reset Function

A parameter can be set from the CX-Programmer to enable force-setting/resetting bits in specified EM
Area bank and all following EM Area banks. (This function is disabled in the default settings.)

This enables force-setting/resetting bits in the EM Area even if automatic address allocation areas are
not used. This function can be set for all EM Area banks.

® Setting Procedure

1. Select PLC - Memory Allocate - EM Memory Settings from the CX-Programmer.*
The EM Memory Settings Dialog Box will be displayed.

2. Select the check box to enable the EM Area force-set/reset function and set the first EM Area
bank.

Et Memory allocation

I Use EM banks as tracedfile memony area

=

~ EM Start File Mo,

Etd Farce OnA0FF

Iv Enables the Force On/DfF setting of EM banks

Wwhen this setting is enabled, the current EM bank

cannot be used.
EM Start File Na. :l'
2]

E1

o | |

3. Connect online to the CPU Unit and transfer the user program.
* CX-Programmer version 8.3 or higher is required to use the EM Area force-set/reset function.

m Precautions for Correct Use

* When the EM Area force-set/reset function is enabled, the banks specified for the EM Area
force-set/reset function cannot be used as the current EM Area bank.

e The EM Area force-set/reset function cannot be used for EM Area banks that are being used
as trace memory or file memory.

* Force-setting and force-resetting are possible in MONITOR or PROGRAM mode. They cannot

be executed in RUN mode.
Refer to 10-7-1 Forced Set/Reset for the procedure to use to force-set/reset bits.

I File Memory

File memory can be used to store files used by the CPU Unit. Refer to Section 7 File Operations for
details.

I Trace Memory

Trace memory is used to data sampled for data tracing. Refer to 10-7-6 Tracing Data for details.
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I Directly Specifying EM Addresses

There are two ways to specify an EM address: the bank and address can be specified at the same time
or an address in the current bank can be specified. In general, we recommend specifying both the bank
and address at the same time.

® Bank and Address Specification

With this method, the bank number is specified just before the address. For example, E2_10 speci-
fies address E10 in bank 2.

® Current Bank Address Specification
With this method, just the address is specified. For example, E10 specifies address E10 in the cur-
rent bank.

e The current bank will be reset to 0 when the operating mode is changed from PROGRAM mode to
RUN/MONITOR mode, unless the IOM Hold Bit (A500.12) is ON.

* The current bank can be changed with EMBC(281) to access data in another bank.
¢ A301 contains the current EM bank number.

e The current bank is not changed as the program proceeds through cyclic tasks. For example, if
the current EM bank is changed to bank 2 in task 1, the current EM bank will still be bank 2 in task
2. The current bank will return to its original value (in the source cyclic task) if it has been changed
in an interrupt task.
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I Indirectly Specifying EM Addresses

Words in the EM Area can be indirectly addressed in two ways: binary-mode and BCD-mode.

® Binary-mode Addressing (@E)

When a “@” character is input before an EM address, the content of that EM word is treated as a
binary value indicating another EM Area address. The instruction will operate on the EM word at that
binary address in the same bank or the next bank. All of the words in the same EM bank (EO to
E32767) can be indirectly addressed with hexadecimal values 0 to 7FFF and words in the next EM
bank (EO to E32767) can be addressed with hexadecimal values 8000 to FFFF.

@E01_100 0200 E01_512

Address actually used

@E00_100 | 0200 Eoost2 [

i

Address actually used

@E00_100 8200 EO01_512

Address actually used

!

® BCD-mode Addressing (XE)

When a “x” character is input before an EM address, the content of that EM word is treated as a
BCD value indicating another EM address.

If the BCD value is between 0 and 9999, the final address will be in the same bank.

xE01_100 | _ 0200 Eot200 [ |

j

ealy Alows|y eleg papualx3 SL-9

Address actually used

*E00_100 0200 E00_200

Address actually used

j

® Converting EM Area to File Memory or Trace Memory

You can specify a bank in the EM Area using the CX-Programmer to convert all banks from the
specified bank to the end of EM Area to file memory or trace memory.

File Memory:
File memory can be used to store files, like storing files in a Memory Card. A maximum of 13 banks
can be converted to file memory.

Trace Memory:
The results of a data trace can be saved in trace memory, increasing the quantity of results that can
be stored for one trace.

Once EM Area banks have been converted to file memory or trace memory, those banks cannot be

accessed from instructions in the user program. An lllegal Access Error will occur if you attempt to
do so.

EM bank number Starting Bank set to 1 in the PLC Setup

0

}» EM file memory or trace memory

> (Cannot be accessed from instructions.)
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6-16 Timer Areas

6-32

Up to 4,096 timers with timer numbers TO to T4095 can be used. There are two timer data areas: the
Timer Completion Flag Area and the Timer Present Value (PV) Area.

e Timer Completion Flags (T)
Timer numbers are used to access Completion Flags. A Completion Flag is turned ON when the set
time of the timer elapses.

e Timer PVs (T)

Timer numbers are also used to read and write the present values of timers (16-bit words). The PV
increases or decreases as the timer operates.

When a timer number is used in an operand that requires bit data, the timer number accesses the Com-
pletion Flag. When a timer number is used in an operand that requires word data, the timer number
accesses the PV.

The same timer numbers are used by all of the following instructions: HUNDRED-MS TIMER
(TIM/TIMX(550)), TEN-MS TIMER (TIMH(015)/TIMHX(551)), ONE-MS TIMER
(TMHH(540)/TMHHX(552)), TENTH-MS TIMER (TIMU(541)/TIMUX(556)), HUNDREDTH-MS TIMER
(TMUH(544)/TMUHX(557)), ACCUMULATIVE TIMER (TTIM(087)/TTIMX(555)), TIMER WAIT
(TIMW(813)/TIMWX(816)), and HIGH-SPEED TIMER WAIT (TMHW(815)/TMHWX(817)).

m Precautions for Correct Use

It is not recommended to use the same timer number in two timer instructions because the tim-
ers will not operate correctly if they are timing simultaneously. (If two or more timer instructions
use the same timer number, an error will be generated during the program check, but the timers
will operate as long as the instructions are not executed in the same cycle.)
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The following table shows when timer PVs and Completion Flags will be reset.

. Operation in
Effect on PV and Completion Flag Jumps and Interlocks
Mode change Jumps
Instruction name*1 (PROGRAM to
MP-JME) or
R aECE TR TRSET(549) t(:sks ;jn Wz\(I)T II}:EE:E:':';S
TOR or vice- .
*o status™4
versa)

HUNDRED-MS TIMER: PV -0 PV -0 PV — Maintained | PVsrefreshed | PV — SV
TIM/TIMX(550) Flag — OFF Flag — OFF Flag — OFF in operating (Reset to SV.)
TEN-MS TIMER: timers. Flag — OFF
TIMH(015)/TIMHX(551)
ONE-MS TIMER:
TMHH(540)/TMHHX(552)
TENTH-MS TIMER:
TIMU(541)/TIMUX(556)"1
HUNDERDTH-MS TIMER:
TMUH(544)/TMUHX(557)"1
ACCUMULATIVE TIMER: PV main- PV main- .
TTIM(087)/TTIMX(555) tained. tained. >
TIMER WAIT: PVs refreshed | --- 5‘
TIMW(813)TIMWX(816) in operating o
HIGH-SPEED TIMER WAIT: timers. z
TMHW(815)/TMHWX(817) ]

*1  The TIML(542), TIMLX(553), MTIM(543), and MTIMX(554) instructions do not use timer numbers, and they
are reset under different conditions. (TIML(542) and TIMLX(553) are reset to their set values, and MTIM(543)
and MTIMX(554) are reset to 0.) Refer to the descriptions of these instructions for details.

*2  If the IOM Hold Bit (A500.12) is ON, the PV and Completion Flag will be retained when a fatal error occurs or
the operating mode is changed from PROGRAM mode to RUN or MONITOR mode or vice-versa. The PV and
Completion Flag will be cleared when power is cycled. Refer to the CS/CJ/NSJ-series Instructions Refer-
ence Manual (Cat. No. W474) for details.

*3 If the IOM Hold Bit (A500.12) is ON and the IOM Hold Bit Check Box is selected in the Startup Hold Area on
the Startup Tab Page in the PLC Setup, the PV and Completion Flag will be retained when the PLC’s power is
cycled.

*4  The present values of HUNDRED-MS TIMER (TIM/TIMX(550)), TEN-MS TIMER (TIMH(015)/TIMHX(551)),
ONE-MS TIMER (TMHH(540)/TMHHX(552)), TIMER WAIT (TIMW(813)/TIMWX(816), and HIGH-SPEED
TIMER WAIT (TMHW(815)/TMHWX(817)) timers programmed with timer numbers TO to T2047 will be updated
even when jumped between JMP and JME instructions or when in a task that is in WAIT status. The present
value of timers programmed with timer numbers T2048 to T4095 will be held when jumped or when in a task
that is in WAIT status.

» Timer Completion Flags can be force-set and force-reset.
* There are no restrictions in the order of using timer numbers or in the number of N.C. or N.O. condi-
tions that can be programmed.

* The present data of all timers except for TENTH-MS TIMER (TIMU(541)/TIMUX(556)) and HUNDER-
DTH-MS TIMER (TMUH(544)/TMUHX(557)) can be read as word data.

CJ2 CPU Unit Software User’s Manual 6-33



6 1/0 Memory Areas

6-17 Counter Areas

Up to 4,096 counters with counter numbers CO to C4095 can be used. There are two counter data
areas: the Counter Completion Flag Area and the Counter Present Value (PV) Area.
¢ Counter Completion Flags (C)

Counter numbers are used to access Completion Flags. A Completion Flag is turned ON when the

set

value of the counter is reached.

¢ Counter PVs (C)
Counter numbers are also used to read and write the present values of counters (16 bits). The PVs
count up or down as the counter operates.

When a counter number is used in an operand that requires bit data, the counter number accesses the
Completion Flag of the counter. When a counter number is used in an operand that requires word data,
the counter number accesses the PV of the counter.

The same timer number are used by all of the following instructions CNT, CNTX(546), CNTR(012),
CNTRX(548), CNTW(814), and CNTWX(818).

L4

Precautions for Correct Use

It is not recommended to use the same counter number in two counter instructions because the
counters will not operate correctly if they are counting simultaneously. If two or more counter
instructions use the same counter number, an error will be generated during the program check,
but the counters will operate as long as the instructions are not executed in the same cycle.

The following table shows when counter PVs and Completion Flags will be reset.

Effect on PV and Completion Flag

Instruction name Mode CNR(545)/CN | Interlocks
Reset change PLC startup | Reset Input RX(547) (IL-ILC)
COUNTER: PV — 0000 Maintained Maintained Reset Reset Maintained
CNT/CNTX(546) Flag — OFF

REVERSIBLE COUNTER:
CNTR(012)/CNTRX(548)

COUNTER WAIT:
CNTW(814)/CNTWX(818)

6-34

Counter Completion Flags can be force-set and force-reset.

There are no restrictions in the order of using counter numbers or in the number of N.C. or N.O.
conditions that can be programmed.

Counter PVs can be read as word data and used in programming.
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6-18 Task Flags

Task Flags range from TKO to TK127 and correspond to cyclic tasks 0 to 127.

A Task Flag will be ON when the corresponding cyclic task is in READY or RUN status and OFF when

the cyclic task is in INI or WAIT status.

Note These flags indicate the status of cyclic tasks only, they do not reflect the status of extra cyclic
tasks or interrupt tasks.

The Task Flags will be cleared in the following cases, regardless of the status of the IOM Hold Bit
(A500.12).
* The operating mode is changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.

e The PLC’s power supply is cycled.
The Task Flags cannot be force-set or force-reset.

sbejq ysel g1-9
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6-19 Index Registers

6-36

The sixteen Index Registers (IR0 to IR15) are used for indirect addressing. Each Index Register can
hold a single PLC memory address, which is the absolute memory address of a word in /O memory.
These are different from the I/O memory area addresses in the CIO Area, DM Area, etc. They are the
continuous RAM addresses.

Index Registers can be used either independently in each task or shared by all the tasks.

The user cannot directly input PLC memory addresses in the Index Registers. Use MOVR(560) to con-
vert a regular data area address to its equivalent PLC memory address and write that value to the spec-
ified Index Register. (Use MOVRW(561) to set the PLC memory address of a timer/counter PV in an
Index Register.)

@ Additional Information

Refer to A-4 Memory Map of PLC Memory Addresses for more details on PLC memory
addresses.

® Indirect Addressing

When an Index Register is used as an operand with a “” prefix, the instruction will operate on the
word indicated by the PLC memory address in the Index Register, not the Index Register itself. Basi-
cally, the Index Registers are /0O memory pointers.

¢ All addresses in I/O memory (except Index Registers, Data Registers, and Condition Flags) can
be specified seamlessly with PLC memory addresses. It isn’t necessary to specify the data area.

¢ In addition to basic indirect addressing, the PLC memory address in an Index Register can be off-
set with a constant or Data Register, auto-incremented, or auto-decremented. These functions
can be used in loops to read or write data while incrementing or decrementing the address by one
each time that the instruction is executed.

With the offset and increment/decrement variations, the Index Registers can be set to base values
with MOVR(560) or MOVRW(561) and then modified as pointers with each instruction execution.

For pointer operation, either special instructions that can directly specify Index Registers
(MOVR(560), MOVRW(561), increment instructions, decrement instructions, or math instructions)
are used, or indirect offsets, auto-incrementing, or auto-decremented is used.

1/O Memory

Set to a base value Pointer
with MOVR(560) or
MOVRW(561).

IRO

You can set the PLC to use index registers independently in each task or to share them between all
tasks.

Index registers are cleared at the following times:

* When the operating mode is changed between PROGRAM or MONITOR mode and RUN mode
* When the power supply to the PLC is turned ON

¢ When a fatal error occurs (except for fatal errors created with FALS(007)
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6 1/0O Memory Areas

It is possible to specify regions outside of I/O memory and generate an lllegal Access Error when
indirectly addressing memory with Index Registers. Refer to A-4 Memory Map of PLC Memory
Addresses for details on the limits of PLC memory addresses.

The following table shows the variations available when indirectly addressing I/O memory with Index

Registers.
Variation Function Syntax Example
Indirect addressing | The content of IRL] is treated as the IR LD, IRO Loads the bit at the PLC memory
PLC memory address of a bit or word. address contained in IRO.
Indirect addressing | The constant prefix is added to the Constant ,IRL] LD +5, IRO Adds 5 to the contents of IRO and
with constant offset | content of IR[]and the result is treated | (Include a + or —in loads the bit at that PLC memory
as the PLC memory address of a bit or | the constant.) address.
word.
The constant may be any integer from
—2,048 to 2,047.
Indirect addressing | The content of the Data Register is DRL!, IR LD DRO, IR0 | Adds the contents of DRO to the
with DR offset added to the content of IR[] and the contents of IR0 and loads the bit at o
result is treated as the PLC memory that PLC memory address. °
address of a bit or word. 5
Indirect addressing | After referencing the content of IRC]as | Increment by 1: LD, IRO++ Loads the bit at the PLC memory 5
with auto-increment | the PLC memory address of a bit or , IRCl+ address contained in IR0 and then -
word, the content is incremented by 1 | |1crement by 2: increments the content of IR0 by 2. fé’_
or2. RO+ 5
Indirect addressing | The content of IR[]is decremented by | Decrement by 1: LD, - -IRO Decrements the content of IR0 by 2 @
with auto-decrement | 1 or 2 and the result is treated as the | ,— IRLJ and then loads the bit at that PLC
PLC memory address of a bit or word. | pecrement by 2: memory address.
——IRO

Note IRL] represents an Index Register from IR0 to IR15.

® Example

This example shows how to store the PLC memory address of a word (CIO 2) in an Index Register
(IR0), use the Index Register in an instruction, and use the auto-increment variation.

MOVR(560) 2 IR0
MOV(021) #1 ,IRO

Stores PLC memory address of CIO 2 in IRO.
Writes #1 to PLC memory address contained in IR0, i.e., to CIO 2.

MOV(021) #20 +1, IR0 Reads IR0, adds 1, and writes #20 to that PLC memory address, i.e., to
ClO 3.
MOV #01 IR0
Regular Pé-dC memory
data area adacress MOVE TO REGISTER instruction
address /O memory v MOVR(560) 2 IR0
0 0C000 hex
1 , 0C001 hex  pointer  IRO
2 #0001 0C002 hex «——— 0CO0O02Hex
3 #0020 0C003 hex
6655 OD7FF hex
Ho 0D800 hex
Hs 11 ODYFF hex
W000 ODEOO hex
W511 ODFFF hex

CJ2 CPU Unit Software User’s Manual

6-37



6 1/0 Memory Areas

Note The PLC memory addresses are listed in the diagram above, but it isn’t necessary to know the PLC memory
addresses when using Index Registers.

Some operands are treated as word data and others are treated as bit data, so the meaning of the
data in an Index Register will differ depending on the operand in which it is used.

¢ Word Operand:
MOVR(560) 0 IR2
MQOV(021) DO , IR2

When the operand is treated as a word, the contents of the Index Register are used “as is” as the
PLC memory address of a word. In this example MOVR(560) sets the PLC memory address of
CIO 2 in IR2 and the MOV(021) instruction copies the contents of DO to CIO 2.

* Bit Operand:
MOVR(560) 0.13 ,IR2
SET +5 ,IR2

Index registers can also be used to specify bits, like in the SET instruction above. In this example,
MOVR(560) sets the PLC memory bit address of CIO 0.13 in IR2. The SET instruction adds +5 from
bit 13 to this PLC memory address, so it turns ON bit CIO 1.02.

@ Additional Information

When MOVR(560) is used to set a word address in an index register, the address is stored as
follows:

31 0
Index register PLC memory address

When MOVR(560) is used to set a bit address in an index register, the address is stored as fol-
lows:

31 4 3 0
Index register PLC memory address | Bit number

|-_l7| Precautions for Correct Use

* Always set the value of an index register (IR) before using the index register. Operation will not
be dependable if an index register is used without first setting its value.

e The value of an index register will not be dependable after an interrupt task is started. When
using an index register in an interrupt task, set the value using MOVR(560) or MOVRW(561)
before using the index register. (MOVRW(561) is used for timer/counter PVs and MOVR(560)
is used for other values.)

@ Additional Information

¢ When an Index Register is used as an operand without a "," prefix, the instruction will operate
on the contents of the Index Register itself (a two-word or "double" value). Index Registers can
be directly addressed only in the instructions shown in the following table. Use these instruc-
tions to operate on the Index Registers as pointers.

¢ The Index Registers cannot be directly addressed in any other instructions, although they can
usually be used for indirect addressing.
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® Direct Addressing

I/O Memory Areas

Instruction group Instruction name Mnemonic
Data Movement Instruc- MOVE TO REGISTER MOVR(560)
tions MOVE TIMER/COUNTER PV TO REGISTER MOVRW(561)
DOUBLE MOVE MOVL(498)
DOUBLE DATA EXCHANGE XCGL(562)
Table Data Processing SET RECORD LOCATION SETR(635)
Instructions GET RECORD NUMBER GETR(636)
Tracking Instructions Unsigned One-word Record Search Instructions RSRCH
(360 to 364)
UNSIGNED ONE-WORD RECORD SORT RSORT(203)
Increment/Decrement DOUBLE INCREMENT BINARY ++L(591)
Instructions DOUBLE DECREMENT BINARY —L(593)
Comparison Instructions DOUBLE EQUAL =L(301)
DOUBLE NOT EQUAL < >L(306)
DOUBLE LESS THAN <L(311) ?
DOUBLE LESS THAN OR EQUAL <=L(316) ;
DOUBLE GREATER THAN > L(321) §
DOUBLE GREATER THAN OR EQUAL > =L(326) 3
DOUBLE COMPARE CMPL(060) E.
Symbol Math Instructions | DOUBLE SIGNED BINARY ADD WITHOUT CARRY +L(401) 8
DOUBLE SIGNED BINARY SUBTRACT WITHOUT —-L(411)
CARRY

The SRCH(181), MAX(182), and MIN(183) instructions can output the PLC memory address of the
word with the desired value (search value, maximum, or minimum) to IRO. In this case, IR0 can be
used in later instructions to access the contents of that word.

® Precautions

* Do not use Index Registers until a PLC memory address has been set in the register. The pointer
operation will be unreliable if the registers are used without setting their values.

* The values in Index Registers are unpredictable at the start of an interrupt task. When an Index
Register will be used in an interrupt task, always set a PLC memory address in the Index Register
with MOVR(560) or MOVRW(561) before using the register in that task.

* Index Registers are processed independently in each task, so they do not affect each other. For
example, IR0 used in Task 1 and IR0 used in Task 2 are different. Consequently, each Index Reg-
ister task has 16 Index Registers.

* |t is possible to read the Index Register for only the last task executed within the cycle from the
CX-Programmer. If using Index Registers with the same number to perform multiple tasks, it is
only possible with the CX-Programmer to read the Index Register value for the last task performed
within the cycle from the multiple tasks. Nor is it possible to write the Index Register value from the
CX-Programmer.

® Sharing Index Registers

The following setting can be made from the PLC Properties Dialog Box in the CX-Programmer to
control sharing index and data registers between tasks.

To share index registers between all tasks, clear the selection of the Use IR/DRs independently per
task Check Box in the PLC Properties Dialog Box.
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FLC

e

of 25 ﬂ
ﬁl General I Protection |
Mode
o MewPLCA

Name:  [New =) Broeratm
Type:  CJIG-H CFU42 Werity | ) Debue

) ) ) [Wonitor
W Usze comment instructions o Fun
¥ Usze zection markers —
[V Display dialog to show PLG Memory Backup Status
[T Use IR/DRs independently per task

@ Additional Information

The contents of an index register used inside a function block may be corrupted when the func-
tion block is called. Always save the contents of the index register before calling the function

block and then restore the contents after leaving the function block. Set the required contents in
the index register inside the function block.

. . . Save
Instructions using the index P_On
register —— ——[MOVL IR0 Temporary internal address]
|
i ) Set the required contents in the
— Function  +— index register inside the function
| block block definition.
P_On Restore
—F—IMOVL Temporary internal address IR0
Instructions using the index porary !

register
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6-20 Data Registers

The sixteen Data Registers (DRO to DR15) are used to offset the PLC memory addresses in Index Reg-
isters when addressing words indirectly. The Data Registers can be used to specify an offset to add to
an Index Register when addressing words indirectly.

Data registers can be used independently for each task or shared between tasks.

The value in a Data Register can be added to the PLC memory address in an Index Register to specify
the absolute memory address of a bit or word in I/O memory. Data Registers contain signed binary
data, so the content of an Index Register can be offset to a lower or higher address.

Normal instructions can be use to store data in Data Registers.
Data Registers cannot be force-set or force-reset.
I/O Memory

Set to a base value
with MOVR(560) or Point
MOVRW(561). omer

A 4

IRO j +

Set with a
regular
instruction.

DRO

® Examples

The following examples show how Data Registers are used to offset the PLC memory addresses in
Index Registers.

LD DRO IR0
Adds the contents of DRO to the contents of IR0 and loads the bit at that PLC memory address.

MOV(021) #1 DRO ,IR1
Adds the contents of DRO to the contents of IR1 and writes #1 to that PLC memory address.

® Range of Values

The contents of data registers are treated as signed binary data and thus have a range of —32,768 to
32,767. (Negative values are given as the two’s complement.)

Hexadecimal content Decimal equivalent
8000 to FFFF -32,768 to —1
0000 to 7FFF 0to 32,767

® Data Register Initialization

The Data Registers will be cleared in the following cases:

* The operating mode is changed from PROGRAM mode to RUN/MONITOR mode or vice-versa
and the IOM Hold Bit is OFF.

* The PLC’s power supply is cycled and the IOM Hold Bit is OFF or not set to be held in the PLC
Setup.

A fatal error occurs (except for one created with FALS(007)).
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® |OM Hold Bit Operation

If the IOM Hold Bit (A500.12) is ON, the Data Registers won'’t be cleared when a FALS error occurs
or the operating mode is changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.

If the IOM Hold Bit (A500.12) is ON and the IOM Hold Bit Check Box is selected in the Startup Hold

Area on the Startup Tab Page in the PLC Setup, the Data Registers won’'t be cleared when the
PLC’s power supply is cycled.

® Sharing Data Registers

The following setting can be made from the PLC Properties Dialog Box in the CX-Programmer to
control sharing index and data registers between tasks.

PLC Properties x|
ﬂ Gereral I Protection |
Mame:  [MewPLCT h:'?d;rogram
Twpe: p.J‘IG—H CPU42 Werity | ) Debue
. . € Monitor
[ Usze comment instructions B
¥ Use zection markers -

[¥ Dizplay dialog to show PLC Memory Backup Status
[~ Use IR/DRs independently per task

@ Additional Information

We recommend setting the PLC properties to share index and data registers between tasks
whenever index and data registers are not used in the program.
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6-21 Condition Flags

The Condition Flags include the Error Flag, Carry Flag, and other flags that indicate the results of
instruction execution, as well as Always ON and Always OFF Flags. In earlier PLCs, these flags were in
the Auxiliary Area.

The Condition Flags are specified with global symbols, such as P_CY and P_ER, rather than
addresses. These flags cannot be written directly from instructions or CX-Programmer.

All Condition Flags are cleared when the program switches tasks, so the status of the Error Flag,
Access Error Flag, and other flags are maintained only in the task in which the error occurred.

The Condition Flags cannot be force-set and force-reset.

® Summary of the Condition Flags

The following table summarizes the functions of the Condition Flags.

Name Symbol Label Function

Error Flag P_ER ER Turned ON when the operand data in an instruction is incorrect (an instruction
processing error) to indicate that an instruction ended because of an error.

When the PLC Setup is set to stop operation for an instruction error (Instruction
Error Operation), program execution will be stopped and the Instruction Process-
ing Error Flag (A295.08) will be turned ON when the Error Flag is turned ON.

Access Error Flag | P_AER AER Turned ON when an lllegal Access Error occurs. The lllegal Access Error indi-
cates that an instruction attempted to access an area of memory that should not
be accessed.

sbe|4 uonipuod 1z-9

When the PLC Setup is set to stop operation for an instruction error (Instruction
Error Operation), program execution will be stopped and the Instruction Process-
ing Error Flag (A295.10) will be turned ON when the Access Error Flag is turned

ON.
Carry Flag P_CY CY Turned ON when there is a carry in the result of an arithmetic operation ora “1” is o
shifted to the Carry Flag by a Data Shift instruction. o
The Carry Flag is part of the result of some Data Shift and Symbol Math instruc- g
tions. c
o
Greater Than P_GT > Turned ON when the first operand of a Comparison Instruction is greater than s
Flag the second or a value exceeds a specified range. %
Equals Flag P_EQ = Turned ON when the two operands of a Comparison Instruction are equal the
result of a calculation is 0.
Less Than Flag P_LT < Turned ON when the first operand of a Comparison Instruction is less than the
second or a value is below a specified range.
Negative Flag P_N N Turned ON when the most significant bit (sign bit) of a result is ON.
Overflow Flag P_OF OF Turned ON when the result of calculation overflows the capacity of the result
word(s).
Underflow Flag P_UF UF Turned ON when the result of calculation underflows the capacity of the result
word(s).
Greater Than or P_GE >= Turned ON when the first operand of a Comparison Instruction is greater than or
Equals Flag equal to the second.
Not Equal Flag P_NE <> Turned ON when the two operands of a Comparison Instruction are not equal.
Less Than or P_LE <= Turned ON when the first operand of a Comparison Instruction is less than or
Equals Flag equal to the second.
Always ON Flag P_On ON Always ON.
Always OFF Flag | P_Off OFF Always OFF.
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6-44

® Using the Condition Flags

The Condition Flags are shared by all of the instructions, so their status may change often in a sin-
gle cycle. Be sure to read the Condition Flags immediately after the execution of instruction, prefera-
bly in a branch from the same execution condition.

i

1

Instruction A
‘ The result from instruction A is AND P_EQ

Condition Flag
Example: P_EQ

Instruction Operand
LD

Instruction A

reflected in the Equals Flag. Instruction B

Instruction B

|-_l7| Precautions for Correct Use

* Because the Condition Flags are shared by all of the instructions, program operation can be
changed from its expected course by interruption of a single task. Be sure to consider the

effects of interrupts when writing the program.

e The Condition Flags are cleared when the program switches tasks, so the status of a Condi-

tion Flag cannot be passed to another task. For example the status of a flag in task 1 cannot
be read in task 2.

® Saving and Loading Condition Flag Status

The Condition Flag status instructions (CCS(282) and CCL(283)) can be used to save and load the
status of the Condition Flags between different locations within a task (program) or between different
tasks or cycles.

The following example shows how the Equals Flag is used at a different location in the same task.

= —L

P_EQ

HI

f

CMP

- -Stores result of comparison in the Condition Flags.

This will enable loading the results to use with

Instruction B.

ccs

- -Saves status of Condition Flags.

Instruction A

CCL

- Loads the statuses of the Conditions Flags that
were stored.

Instruction Bf

- - The result of the comparison instruction in the

P_EQ Flag can be used by Instruction B without

interference from Instruction A.
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The Clock Pulses are flags that are turned ON and OFF at regular intervals by the system.

The Clock Pulses are read-only; they cannot be overwritten from instructions or the CX-Programmer.
They are cleared at the start of operation.

Clock Pulses are specified using global symbols, such as P_0_1ms and P_1ms.

Name on Pro-

Name Symbol gramming Con- Operation
sole
0.1 ms Clock Pulse | P_0_1ms 0.1 ms 0.05 ms ON for 0.05 ms
) |0
OFF for 0.05 ms
BN . 0.05 ms
1 ms Clock Pulse P_1ms 1ms 0.5 ms ON for 0.5 ms
> |
OFF for 0.5 ms
> 0.5 ms
0.01 s Clock Pulse | P_0_01s 0.01s 5ms ON for 5 ms
> S
OFF for 5 ms
> 5 ms
0.02 s Clock Pulse | P_0_02_s 0.02 s = k0015 ON for 0.01 s
M OFF for 0.01 s
0.01s
0.1 s Clock Pulse P_0_1s 0.1s 4 - 005s ON for 0.05 s
’_I l—) OFF for 0.05 s
-l *0.05s
0.2 s Clock Pulse P_0_2s 02s —  }=01s ON for 0.1s
OFF for 0.1 s
— —0.1s
1 s Clock Pulse P_1s 1s . 055 ON for0.5s
OFF for0.5 s
— - *=0.5s
1 min Clock Pulse | P_1min 1 min . l 30 ON for 30 s
OFF for 30 s
o - —30s
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® Using the Clock Pulses
The following example turns CIO 0.00 ON and OFF at 0.5 s intervals.

|

P_1s 0.00
|
I

_l Instruction Operand
[ Q LD P_1s

ouT 0.00
— —0.5s
0.00 '

- — 0.5s

® Clock Pulse Refreshing

The clock pulses are refreshed even during program execution. ON/OFF status may not be the
same at the beginning and end of a program.

® Clock Pulse Error

The maximum error in the clock pulses is 0.01% (at 25°C). For long-term, time-based control, we
recommend you use the internal clock instead of the clock pulses. Be sure to allow for the error in
the internal clock.
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]

This section describes the file operations that can be performed with CJ2 CPU Units.

7-1 Fille Memory . ...t iiie ittt annnna s esnnnnnnnsssnns 7-2
7-1-1 Types of File Memory .. ... . 7-2
7-1-2  Initializing File Memory . ... . 7-3
7-1-3  Memory Card Precautions . . ...t 7-5

7-2 Types of Files StoredinFileMemory ............... ..o, 7-7
7-2-1 File Types . . .. e 7-7
7-2-2  Creating and Saving Files for File Memory .......... ... ... ... ... .... 7-10

7-3 FileMemoryOperations .............cciiiiiiiiiiiiinarnnnnnns 7-11
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7-3-2  File Memory Operating Procedures and File Memory Files ............. 7-13
7-3-3  Restrictionson FileUse ......... .. .. . 7-19
7-3-4  FilleSizes ... ..o 7-20
7-3-5 Relation between Support Software and File Memory Files ............. 7-21
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7 File Operations

7-1

File Memory

7-1-1

Types of File Memory

File memory can be used to store files in CJ-series PLCs. The two following types of file memory are

used.
¢ Memory Cards

¢ A specified range in the EM Area called EM file memory

CPU Unit
Memory
Card
EM Area
A/
— EM file memory —

File

With the CJ-series PLCs, Memory Cards and a specified range of the EM Area can be used as memory
to store files. Either can be used to save the entire user program, I/O memory, and parameter areas as

files.
Category Memory type Memory capacity Storable file types
Memory Card Flash memory HMC-EF183: 128 Mbytes * Program files
HMC-EF283: 256 Mbytes e Comment files
HMC-EF583: 512 Mbytes * Program index files
Built-in RAM RAM EM Area capacity up to 13 banks from | * Symbol table files

(EM File Memory)

bank specified in EM Area to last bank | * Parameter files

in EM Area

* Unit and Board backup files
(Memory Card only)
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7-1-2  Initializing File Memory

I Memory Cards

Use the Memory Card Dialog Box in the CX-Programmer to initialize Memory Cards. The HMC-
EFLICIC] Memory Card, however, does not need to be initialized when it is first used, because it is
already initialized by default.

I EM File Memory

Use the following procedure to specify the first bank in the EM file memory to be used as file memory
and to perform initialization the EM file memory.

1 Select PLC — Memory Allocate — EM Memory Settings in the CX-Programmer.

2 Select File Memory in the EM Memory Settings Dialog Box, and then set the EM start File No.

EM memony settings

Et Memory allocation

v Use EM banks as tracedfile memony area

" Trace mermory
. EM Start File No. |E2_ -

Etd Farce OnA0FF

Kowapy a4 1-2

| Enables the Force On/DfF setting of EM banks

Wwhen this setting is enabled, the current EM bank

cannot be used.
EM Start File Mo, :l

ak. | Cahicel |

~l

@ Additional Information

e The EM Area cannot be used for both file memory and trace memory at the same time. Use
only one of these functions.
» Force-setting/resetting is not possible for EM banks that are used as trace/file memory.

Kows\ aji4 Buizienuy z-1-2

3 Connect online to the CPU Unit and transfer the user program. It will then be possible to use the
EM file memory.
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® Changing EM File Memory Settings

The following figures shows converting the EM Area from a specified bank to the last back to file

memory.
Bank 0 Bank 0
' 1 1. Set n as the first EM file memory bank in the PLC Setup.
. , 2. Transfer the program from the CX-Programmer.
Bank n — Bank n
i : Converted to file memory
Bank C Bank C

The following figures shows restoring EM Area banks used for file memory restored to ordinary EM
Area memory.

Bank 0 Bank O

1. Disable file memory conversion in the PLC Setup.
2. Transfer the program from the CX-Programmer.
! ' The contents of EM Area after bank n will not be predictable.

— Barl1k n T
]

' Converted to The contents is not predictable.
' ordinary memory

Bankc | | Bank C 1
The start bank number for file memory can be changed.

Bank 0 Bank 0 1. Change n to m as the first EM file memory bank in the PLC Setup.
H 1 2. Transfer the program from the CX-Programmer.
! ! The contents of EM Area for banks n to m will not be predictable.
Bank n Bank n t
: - ' The contents is not predictable.
Converted to ' l
Bank m -
file memory Bank m K3
' [
. ! Converted to
Bank C - file memory
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7-1-3 Memory Card Precautions

Confirm the following items before using a Memory Card.

I Format

Memory Cards are formatted before shipping. There is no need to format them after purchase. To for-
mat them once they have been used, always do so in the CPU Unit using the CX-Programmer. If a
Memory Card is formatted directly in a notebook computer or other computer, the CPU Unit may not
recognize the Memory Card. If this occurs, you will not be able to use the Memory Card even if it is
reformatted in the CPU Unit.

I Number of Files in Root Directory

There is a limit to the number of files that can be placed in the root directory of a Memory Card (just as
there is a limit for a hard disk). Although the limit depends on the type and format of the Memory Card,
it will be between 128 and 512 files. When using applications that write log files or other files at a spe-
cific interval, write the files to a subdirectory rather than to the root directory. Subdirectories can be cre-
ated on a computer or by using the CMND(490) instruction.

I Number of Writes

Generally speaking, there is a limit to the number of write operations that can be performed for a flash
memory. For the Memory Cards, a limit of 100,000 write operations has been set for warranty purposes.
For example, if the Memory Card is written to every 10 minutes, over 100,000 write operations will be
performed within 2 years.

| Minimum File Size

If many small files, such as ones containing only a few words of DM Area data, are stored on the Mem-
ory Card, it will not be possible to use the complete capacity of the Memory Card. For example, if a
Memory Card with an allocation unit size of 4,096 bytes is used, at least 4,096 bytes of memory will be
used for each file regardless of how small the file is. If you save 10 words of DM Area data to the Mem-
ory Card, 4,096 bytes of memory will be used even though the actual file size is only 68 bytes. Using
files of such a small size greatly reduces the utility rate of the Memory Card. If the allocation unit size is
reduced to increase the utility rate, however, the access speed will be reduced.

The allocation unit size of the Memory Card can be checked from a DOS prompt using CHKDSK. The
specific procedure is omitted here. Refer to general computer references for more information on allo-
cation unit sizes.

I Memory Card Recognition Time

Several seconds is normally required for the CPU Unit to recognize the Memory Card after it is inserted.
The required time depends on the PLC's cycle time, the Memory Card Capacity, the number of files
stored on the Memory Card, and other factors. For example, the recognition time for an HMC-EF183
Memory Card will be roughly 8 s if the cycle time is 0.4 ms and all PLC Setup parameters are set to the
default values

CJ2 CPU Unit Software User’s Manual 7-5
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7 File Operations

I Accessing the Memory Card

* Never turn OFF the power supply to the CPU Unit when the BUSY indicator is lit (i.e., indicator show-
ing that the Memory Card is being accessed). The Memory Card may become unusable if this is
done.

* Never remove the Memory Card from the CPU Unit when the BUSY indicator is lit. Press the Memory
Card power OFF button and wait for the BUSY indicator to go out before removing the Memory Card.
The Memory Card may become unusable if this is not done.

¢ A few seconds will be required for the CPU Unit to recognize the Memory Card after it is inserted.
When accessing a Memory Card immediately after turning ON the power supply or inserting the
Memory Card, program an NC condition for the Memory Card Recognized Flag (A343.15) as an input
condition, as shown below.

Execution

condition A343.15 A343.13
I 1l v(x FREAD
Memory  File Memory C
Card Operation
Detected  Flag S1
Flag
S2
D

I Power Interruptions While Accessing File Memory

If a power interruption occurs while the CPU is accessing file memory (the Memory Card or EM file
memory) the contents of the Memory Card may not be accurate. The file being updated may not be
overwritten correctly and, in some cases, the Memory Card itself may be damaged.

The affected file will be deleted automatically by the system the next time that power is turned ON. The
corresponding File Deletion Notification Flag (A395.06 for the Memory Card, A395.07 for EM file mem-
ory) will be turned ON. The flag will be turned OFF the next time that the power is turned OFF.

When a file is deleted, a deletion log file (DELETE.TMP) will be created in the root directory of the
Memory Card or EM file memory. The deletion log file can be read with a binary editor to check the fol-
lowing information: The date that the file was deleted, the type of file memory (media) that existed, the
subdirectory, file name, and extension. When necessary, recreate or recopy the deleted file.

The following diagram shows the structure of the deletion log file.

File size: 86 bytes

T T T T T T T T T
Year [Month| Day | Extension |Media 00
! I | I f I T N B
T
Date of file Deleted file's L Deleted file's
deletion extension subdirectory and file
(6 bytes) (4 bytes) name (73 bytes)

Media type (2 bytes)
0000 hex: Memory Card
0001 hex: EM file memory
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7-2 Types of Files Stored in File Memory

File memory can be used for the following:

* Program/network symbol files

* Parameter files

* Data files

e Symbol table files (except network symbols)
e Comment files

e Program index files

¢ Unit backup files

7-2-1  File Types

I Program/Network Symbol File

The program/network symbol file contains the CPU Unit's user program (the programs in the cyclic
tasks and interrupt tasks) and network symbols (i.e., network symbols in global symbol tables)".

This file also contains each program's properties.
* Supported only by the CJ2H-CPU6[-EIP and CJ2M-CPUS3L1.

1=l

= MewProject
=1 [ MewpLC1[C12H] Offline
= Symbols
§7 10 Table and Unit Setup

Aiowapy 3|14 ul paJols saji4 Jo sodAl z-2

l Entire program

= ”‘i;i;; Programs
= ‘;‘.5, MewProgram1 (00}
= Symbals

~l

=145 MewProgramz (01) B
‘= Symbals H e}
I sectiont
= enn / H—O I:‘J
=l Q MewProgram3 (02) H }—E N
' Symbals
B section1 o
& e HF————o0 )
= ‘;‘.5, MewProgram4 (03) —
=2 Symbols HHFF——O =<
e Sectionl 8
& enn L/_‘ %)
TF Funchin Blacks

Project
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I Parameter Fi

le

The parameter file contains the CPU Unit's internal Parameter Area data. The Parameter Area data
includes the PLC name, PLC Setup, I/0 tables, CPU Bus Unit settings (including the data link parame-

ters), and routing t

| PLC Setup |

ables.

I/O tables |

©§ PLC IO Table - NewPLEL

-lolx

Fie Edt_View Optons telp

7-8

e
o
St | Stinge| Tining | SI0U Rfech| Usit Stige| Sl Pt | Perphral Sovce | FING Potooion]

St Hold— bt

™ Fince Sl B  Pogan

I I Hed R i
© Aun
o

Sl ER  pontor

2] lnll s[ele] =|o] 2ol /] Bl

e e e [offine

CPU Bus Unit Settings |

| Routing tables

[C31w-ETN21 (ETN21Mode) [Edit Parameters

Setig | INS/TCR| DN | SMITP | FOP | Malladdess | Wil Serd| i Reosive | lck uto Adsimc L2

Broadoast HINSAIDF Port— (HINS/ILF Foit 1P Keepaive
©EM{EEE0] | | © Defaul(3600) || @ Defak(9600) | [0 min (0-defouk (120]
C AN0(Z85D) || Userdefined || € User cefned
1P Address o Boud Rate—| -FINS/UDP Opiion
[T o 0.0 ||e & A & Dastingion IP i changed dymanicaly
 10BASET || € Destin  changed dynamicaly
Subrnet Mask Combi € ETN11 compatible mode
[0 000 || inoddessate
FIP 1P Address Toble IF Rouier Teble
Login
Posaword]
PotNo. [
10 Defoudi211) Ins

21|

N || W | || S| e |
sesote =

| Data File

. PLC Routing Toble_FINS Local

e e Oprons wedow b

~loix

L] e e T e

Ferad 3

e[ H e d | [ F

S F o [ [ -

[ [ 3 [ F

S wo [T s =2

s w2 | s

el | F

T s | o
Resios cavsl
TebkoView ]

Wain Voo | Dvvien

The data file contains the data of one I/O memory data area, in word (16-bit) units. It is possible to store
all of the data in the data area or just a specified range of addresses. Any one of the following 6 data
areas can be stored: the CIO, Holding, Work, Auxiliary, DM, or EM Area.

} Specified range

Entire data area
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I Symbols Table File (Except Network Symbols)

The symbol table file (except network symbols) contains the symbol table information used in the CX-
Programmer as well as the automatically allocated PLC addresses.

’ Global Symbols Table

‘ ’Symbol Address  Data Type /O Comment ‘

1zl
. Mame [Datatype | Address| value | Met, variable | RackLocation | Usage | Comment
= % HewProject = BOOL cFoo4 wark | Carr
& 'y (C¥) Flag
= A2H] OFfline * P_Cycle_Time Error BOOL A401.08 Work | Cyele Time Error Flag
=P Cyde_Time Value UDINT Azed Wark  Present Scan Time

—FoM WORD AdE0 work | DM Area Parameter

& and Unit Setup —FEm WORD adet Work | EMO Area Parameter

----- . —FE WORD g6z work | EML Area Parameter
Settings —F_EM2 WORD Ad83 ‘Work | EMZ Area Parsmeter
G Memory —PE WORD ) work | EM3 Area Parameter
g —pEM WORD ades Work | EM4 Area Parameter
=% Programs —pEMS WORD nd6E Wrork | EMS Area Parameter
" —FPEs WORD ad67 Work | EMG Area Parameter
il NewProdraml {00 —FEW WORD Aded Wark | M Area Parameter
—FPE WORD Adeg work | EMS Area Parameter
—FE WORD 470 Work | EMS Area Parameter
—FEmW WORD 471 work | EMA Area Paramicter
—FEE WORD 472 Work | EMB Area Parameter
—FENC WORD 473 wark | EMC Area Parameter

*PEQ BOOL CFO06 Work | Equals (EQ) Flag

‘ s o R e Wik Tnetctin Fertin B

l Local Symbols Table

I Comment File

The comment file contains the comment information used in the CX-Programmer.

Rung for Initizlizing

Start_Operation
Pressure_|nterlock
Sytstem_Error
Condition for setting

Start @ Lirmit @ Error @ Setting @ Condition for setting
| | |
| |

Aiowapy 3|14 ul paJols saji4 Jo sodAl z-2

Annotation

~l

I Program Index File

The program index file contains the section information used in the CX-Programmer.

Section Name:
Section Comment

sedAL a|i4 1-2-2

[Program Mame : MeAwProgrami ]

Zection Mame ; Section_Comment

Fung Comment

I Unit Backup File

The Unit backup file contains the internal data of a PLC Unit, which is used by the simple backup func-
tion. These files are created when the simple backup operation is executed. Internal data is stored for
each Unit.

Example:
DeviceNet Units: Device parameters
Serial Communications Units: Protocol macro data
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7-2-2 Creating and Saving Files for File Memory

I User Program, I/O Memory, and Parameter Area Data

Transfer the data using the PLC Memory Card Dialog Box in the CX-Programmer.

1 Install a Memory Card that has already been initialized into the CPU Unit or initialize the EM file
memory. For information on initializing the EM file memory, refer to 7-1-2 Initializing File Memory.

2 Place the CX-Programmer online with the CPU Unit.

3 Select the transfer destination (i.e., Memory Card or EM file memory) in the PLC Memory Card

Dialog Box, and then select Transfer from the File Menu.
The data in the CPU Unit (i.e., user program, /O memory, and parameter areas) will be saved as
a file in the Memory Card or EM file memory.

-jl PLC Memory Card - Machine00 =|C
File Edit WYiew Options Help
EEEEEREEE
- 0 Omron PLC File: Marne | Size | Tvpe | Modified at
ESR B 1 1=y Card i BUTOEXECG BOJ 16045 PLC Parameter Area 41612004 01:42:36

e Program Area i PROGTIOE 65584 PLC Parameter Area 41512004 01:42:32
-

s 10 Memory Area

i Parameter frea

Program Files Transferred Automatically at Startup

I Symbol Tables, Comments, and Program Index

Transfer the data using the CX-Programmer.

1 Insert a formatted Memory Card into the CPU Unit or format EM file memory. For information on
initializing EM file memory, refer to 7-1-2 Initializing File Memory.

2 Place the CX-Programmer online with the CPU Unit.
3 Select Transfer and then To PLC or From PLC from the PLC Menu.

4 Select either Symbols or Comments as the data to transfer.

Note If a Memory Card is installed in the CPU Unit, data can be transferred only with the Memory Card. (It will not
be possible with EM file memory.)
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7-3 File Memory Operations

7-3-1 Types of File Memory Operations

The following can be performed to use file memory:

* Procedures from the CX-Programmer

¢ Automatic transfer at startup

» Simple backup function

e FREAD(700) and FWRIT(701) instructions

* Replacement of the entire program using Auxiliary Area control bits
* FINS commands

I Procedures from the CX-Programmer

Refer to the CX-Programmer operation manual for details on the following procedures.

N

® Transferring Data in the Memory Card Dialog Box of the CX-Programmer :-;':
The following files can be created, read, and written. §

* Files automatically transferred at startup (program/network symbol files, data files, parameter 3
files) [

* General-purpose files (program/network symbol files, data files, parameter files) g

* CX-Programmer files (symbol tables, comment files, program index files) g

® Transferring Data Online/Offline .

General-purpose files (i.e., program/network symbol files, data files, and parameter files) can be
transferred online to the PLC or offline to a computer memory device.

I Files Transferred Automatically at Startup

Changeover programs, parameters, and 1/0 memory can be stored in a Memory Card and read from
the Memory Card at startup. (Refer to Section 10 CPU Unit Functions for details.)

I:' AUTOEXEC I:' AUTOEXEC I:' AUTOEXEC
{A OBAJ/ o

suonesadQ Alowsyy oji4 jo sedAL |-g-7

I Simple Backup Operation

The simple backup operation enables backing up and restoring all PLC data, including data in the CPU
Unit, Special 1/0 Units, and CPU Bus Units, to and from a Memory Card without requiring a Program-
ming Device. (Refer to the CJ2 CPU Unit Hardware User’'s Manual (Cat. No. W472) for details.)
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7-12

Backup Restore Operation

All PLC data, including data in the CPU Unit, Special I/0O Units, and CPU Bus Units, can be backed up
and restored on a computer by using PLC Backup Tool. (Refer to the CJ2 CPU Unit Hardware User’s
Manual (Cat. No. W472) for details.)

FWRIT(701)/FREAD(700) Instructions

I/O memory data can be saved on the Memory Card or in EM file memory in the text or CSV format by
using the FWRIT(701) instruction in the user program. It can then be transferred to a computer via a
Memory Card Adapter and edited with a spreadsheet program.

1/0 memory data stored in
TXT or CSV format Spreadsheet
WR'T Via Memory Card program
_1 Adapter
— N
Memory Card

Conversely, data such as Special I/O Unit settings can be created with a spreadsheet program in text or
CSV format, stored on a Memory Card, and read to the CPU Unit by using the FREAD(700) instruction.
Refer to the CS/CJ/NSJ-series Instructions Reference Manual (Cat. No. W474) for details

Replacing the User Program during Operation Using an Auxiliary
Area Control Bit

The entire user program can be replaced during operation from the program itself (without a Program-
ming Device) using an Auxiliary Area control bit. (Refer to Section 10 CPU Unit Functions for details.)

During operation/l:' .OBJ

‘/ Replace program.

FINS Commands

File memory can be manipulated by using a FINS command for file memory. A FINS command can be
sent from a computer connected using the Host Link protocol. Another PLC on a network can send a
FINS command using CMND(490) or the local PLC can send a FINS command using CMND(490) in
the user program. (Refer to the Communications Command Reference Manual (Cat. No. W474) for
details.)
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7-3-2  File Memory Operating Procedures and File Memory Files

The following table summarizes the file memory files that can be manipulated for each type of file mem-
ory operation.

Read: Transfers files from file memory to the CPU Unit.

Write: Transfers files from the CPU Unit to file memory.

OK: Possible; ---: Not possible

File types
o Pro Symbol
perating Medi - - tables, com- .
edium Description 5 ’
procedure Y gram/net Data files Parameter ment files, Unit Packup
work Area data program files
Y ECliIeS index files

Procedures | Memory Create OK (general-purpose files) OK (CX-Pro- | ---
from CX-Pro- | Card, EMfile goqq OK (files transferred automatically at startup) | 9rammer
grammer memory, or - files)

computer Write

memory Other opera-

device tions
Automatic Memory Read OK (files transferred automatically at startup) | ---
transfer at Card Write
startup
Simple Memory Read OK (simple backup files)
backup func- | Card Write
tion
Backup or Computer Read OK (PLC backup files)
restore using | memory Write
PLC Backup | device only
Tool
FREAD(700) | Memory Read data OK (general- | ---
and Card or EM | from one file. purpose files)
FWRIT(701) | file memory Write data to
instructions one file.
Auxiliary Memory Read OK (general- | ---
Area control | Card purpose files)
bit operation
replaces the
entire pro-
gram during
operation.
FINS com- Memory Read OK (general-purpose files)
mand Card or EM Write

file memory

Other opera-
tions

I Files Automatically Transferred at Startup

These files are for batch-reading user program/network symbols, parameter data, and /0O memory at
startup. The file name is fixed as AUTOEXEC or REPLACE. For details, refer to 10-3-5 Automatic

Transfer at Startup.

CJ2 CPU Unit Software User’s Manual
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7 File Operations

I Backup Files

These files are saved in the Memory Card and back up all PLC data by using the DIP switch on the front
of the CPU Unit or the Memory Card's power supply switch. The file name is fixed as BACKUPLILI. For
details, refer to information on the 8-3 Simple Backup in the CJ2 CPU Unit Hardware User's Manual
(Cat. No. W472).

] PLC Backup Tool Files

These files back up all PLC data and are created using backup and restore operations with the PLC
Backup Tool. For details, refer to 8-2 Using a Computer to Back Up Data in the CJ2 CPU Unit Hardware
User's Manual (Cat. No. W472).

I CX-Programmer Files

These files are created by the CX-Programmer. The file names created in file memory are fixed. When
a project is transferred, any one of the following memory options can be selected as the transfer desti-
nation for these CX-Programmer files.

e Comment memory (in the CPU Unit's flash memory)
* Memory Card
e EM file memory

Type Name Description Explanation
Symbol table files | SYMBOLS.SYM Global symbol * Includes the variables in the CX-Program-
(except network tables (except net- mer's global/local symbol tables, addresses,
symbols) work symbols) and data types, and I/O comment information.
local symbol tables Network symbols are not included.
¢ Also includes the data set in the CX-Program-
mer's automatic PLC address allocation.
Comment files COMMENTS.CMT | Rung comments Contains the CX-Programmer's rung comment
and comments and comment information.
(annotations)
Program index files | PROGRAM.IDX Section names, Contains the CX-Programmer's section delim-
section comments | iter information, although the delimiter locations
depend on the section delimiter instructions in
the program.

Note With the CX-Programmer, the symbol table files and comment files in the above table (except network sym-
bols) can be transferred online between the CX-Programmer and personal computer RAM and between the
personal computer RAM and the memory storage device.

When a project is transferred from the CX-Programmer to the CPU Unit, symbol tables, comment files,
and program index files can be stored in the flash memory built into the CPU Unit. When the simple
backup operation is performed, symbol tables, comment files, and program index files stored in the
comment memory will be automatically created as backup files and stored in the Memory Card.
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I General-purpose Files

7 File Operations

Read, write and other operations can be performed on these files using the CX-Programmer, FINS
commands, instructions, and Auxiliary Area bits.

The file names are user-defined.

Exten-

File type File name*1 sion Content Description
Program/network ko .0BJ ¢ User program Programs and network symbols in cyclic tasks
symbol file + Network symbols™ and interrupt tasks of the CPU Unit.
Parameter file i .STD * PLC Setup * Parameter area data in the CPU Unit

* Registered I/0 * The user does not need to differentiate the
tables data in the file.
* Routing tables
e CPU Bus Unit Setup
Area
Data file i .IOM Specified range of I/O | Data in word (16-bit) | Binary data format
TIXT memory increments in one Text format (no delim-
area from the start | . *3
word to the end iter or tabs)
.CSV word. CSV format (comma

e The area can be
CIO, HR (Holding
Area), WR (Work
Area), AR (Auxiliary
Area), DM (Data
Memory), or EM
(Extended Memory).

delimited)

*1  For ******* get eight ASCII characters or less.

*2 Supported only by the CJ2H-CPU6[I-EIP and CJ2M-CPU3L[.
*3 The text and CSV data files can be read and written only by using FWRIT(701) and FREAD(700) instructions. They can-

not be read or written from the CX-Programmer.
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7-16

® General-purpose Data Files

Types of Data File
There are three kinds of general-purpose data files, with flename extensions IOM, TXT, and CSV.

Extension Contents Purpose
.1I0M Binary format 1/0 memory backup
CS/CJ-series data format
TXT In these data formats, 1-word or 2-word fields in I/O memory are | Exchanging data with
csv converted to ASCII data. Records can be delimited with carriage | spreadsheet software

returns.

*1 Reading and Writing TXT and CSV Data Files:
TXT and CSV data files can be read and written with FREAD(700) and FWRIT(701) only.

The following six data formats are used in text and CSV files.

Contents
Extension Data format - - =
1/0 memory size per field Delimiter

TXT Non-delimited words 1 word None
Non-delimited double words | 2 words None
Tab-delimited words 1 word Tab code
Tab-delimited double words | 2 words Tab code

csv' Comma-delimited words 1 word Comma
Comma-delimited double 2 words Comma
words

*1  Precautions on Characters:
Data cannot be written to I/O memory properly if the TXT or CSV file contains characters other than hexadeci-
mal characters (0to 9, Ato F oratof)

Precautions on Field Size:

When words are being used, data cannot be written to 1/0O memory properly if the TXT or CSV file con-
tains fields that are not 4-digit hexadecimal. Likewise, when double words are being used, data cannot be
written properly if the file contains fields that are not 8-digit hexadecimal.

Storage Order:

When words are being used, I/O memory data is converted to ASCII and stored in one-word fields in
order from the lowest to the highest I/O memory address.

When double words are being used, /0O memory data is converted to ASCII and stored in two-word fields
in order from the lowest to the highest I/O memory address. (Within the two-word fields, the higher-
address word is stored first and the lower-address word is stored second.)

Delimiters:

When there are no delimiters, the fields are packed consecutively and then stored. When delimited by
commas, commas are inserted between fields before they are stored. When delimited by tabs, tab codes
are inserted between fields before they are stored.

When delimiters (commas or tabs) are specified in FREAD(700), the data is read as delimited data with
one-word delimiters (commas or tabs).

Carriage Returns:

Data is packed consecutively when carriage returns are not used.

When carriage returns are used, a carriage return code is inserted after the specified number of fields.
An offset from the beginning of the file (starting read word or starting write word) cannot be specified in
the FREAD(700)/FWRIT(701) instructions if carriage returns are used in the file.

Number of Fields:

The overall amount of data in the file depends upon the number fields (hnumber of write items) specified in
the FWRIT(701) instruction and the number of words/field.

The size is specified with the number of fields.

With word data, 1 word in I/O memory = 1 field

With long word data, 2 words in I/O memory = 1 field.
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Data File Names

Data files do not contain information indicating what data is stored, i.e., what memory area is stored. Be
sure to give file names that indicate the contents, as shown in the examples below, to aid in file man-
agement.

Examples: D00100.10M, CIO0020.I0M

Data from the beginning of the file will be written starting at the address specified in I/O memory even if
the data originally written to the data file (IOM, TXT, or CSV) is not from the same area. For example, if
CIO data in a file is written to the DM Area from a Programming Device, the data will be read to the DM
Area of the CPU Unit without any indication that the area is different.

@ Additional Information

Data files with the TXT and CSV format contain hexadecimal (0 to 9, A to F) data that allows the
I/O memory numerical data to be exchanged with spreadsheet programs.

ASCII data in I/O memory can be saved as a text file by using the TWRIT(704) (WRITE TEXT
FILE) ladder programming instruction or the Memory Card processing function WRITE_TEXT ( )
in ST language.

@ Additional Information

N
(]
The following illustration shows the binary data structure of a data file (ABC.IOM) containing four :;:
words from I/O memory: 1234 hex, 5678 hex, 9ABC hex, and DEFO hex. The user, however, =
does not have to consider the data format in normal operations. 3
<
XX ) o
XX 2
1/0 memory 1234 0 > 48 bytes (used by system) %.
5678 ?
orBC | —p [ XX])
DEFO 12])
34 7
56
78
9A 8 bytes -
BC o
DE
Fo|)

Contents of ABC.IOM
* Structure of CSV and TXT Data Files with Single-word Fields

The following illustration shows the data structure of a CSV data file (ABC.CSV) with single-word
fields containing four words from I/O memory: 1234 hex, 5678 hex, 9ABC hex, and DEFO0 hex.

Klows| 8|14 pue sainpesoid Buneiedo Alows 8|4 2-g-/

31 1
32| 2
1 4 bytes
/o 1234 | Converted |33 38 y
memory m.;g | to ASCIl  [34] 4
9ABC _} 2C| , Delimiter 1234,5678,9ABC,DEF0
DEFO0 18515
36| 6
37| 7 (4bytes The file displayed as text.
38| 8
12C| » 7 Delimiter
to
Contents of ABC.CSV
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7 File Operations

e Structure of CSV and TXT Data Files with Double-word Fields

The following illustration shows the data structure of a CSV data file (ABC.CSV) with double-
word fields containing four words from 1/0O memory: 1234 Hex, 5678 Hex, 9ABC Hex, and DEFO
Hex.

Converted to

ASCII
1234
VO memory 5678 |(Upper word first)

9ABC | —)

DEFO

8 bytes 56781234, DEFO9ABC

The file displayed as text.

- AR WON=2 00N O

Delimiter

= Nl w|w|w|w|w|w|w|ew
o O|B[R N[0 oo

Contents of ABC.CSV

Additional Information

Creating Data Files with Spreadsheet Software

Use the following procedure to create TXT and CSV data files with spreadsheet software such
as Microsoft Excel.

¢ Set the cell contents to characters.

¢ Input 4 characters in each cell if single-word fields are being used or 8 characters if double-
word fields are being used. For example, if single-word fields are being used input 000A, not
just A.

¢ Be sure to input only hexadecimal characters (0 to 9, A to F, or a to f) in the cells. Other char-
acters and codes cannot be used.

When you want to store hexadecimal digits in /O memory, it is helpful to convert the spread-
sheet's decimal inputs to hexadecimal. Use the following procedure to convert to hexadecimal.

(1) Select Add-Ins... from the Tools Menu.

(2) Select Analysis ToolPak in the Add-Ins Menu.

(3) Select Function from the Insert Menu at the cell where the function will be used.
(4) Select DEC2HEX (number, digits) from Engineering in the Category Field.

(5) When converting to 4-digit hexadecimal, input the following at the number variable:
IF(0<=cell location,cell location,65535+cell location)
When converting to 8-digit hexadecimal, input the following at the number variable:
IF(0<=cell location,cell location,4294967296+cell location)

Example 1: Inputting Non-negative Decimal Values

Converting unsigned decimal to 4-digit hexa- Converting unsigned decimal to 8-digit hexa-

e decimal decimal
Function | DEC2HEX(cell_location,4) DEC2HEX(cell_location,8)
used
Example | Input 10 in decimal and convert to 000A in 4-digit | Input 10 in decimal and convert to 0000000A in 8-

hexadecimal.

| B2 | =| =DECZHEXET 4

A B ©
1 |Mon-negative source decimal: 10
2 |Converted 4-digit hexadecimal I DDDA!
3
4

digit hexadecimal.

| B2 | =| =DECZHEX(B1 8)

A B c
1 |Mon-negative source decimal 10
2 |Converted 8-digit hexadecimal: I DDDDDDDA!
5
4
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Example 2: Inputting Signed Decimal Values
ltem Converting unsigned decimal to 4-digit hexa- Converting unsigned decimal to 8-digit hexa-
decimal decimal
Function | DEC2HEX(IF(O<=cell_location,cell_location,6553 | DEC2HEX(IF(0O<=cell_location,cell_location,
used 6+cell_location),4) 4294967296+cell_location),8)
Example | Input -10 in decimal and convert to FFF6 in 4-digit | Input -10 in decimal and convert to FFFFFFF6 in

hexadecimal.

\ B2 | =[(=DECZHEX(F(0<B1 B1 £5536+B11 4)

8-digit hexadecimal.

\ B2 | = K=DEC2HEX(F(1<Fi1 F1 4294367 296+61) 5)

A B c
Signed source decimal: -10

Converted 4-digit hexadecimal I FFFE!

FUI P

A B [ D

Signed source decimal -10
FFFFFFFEL

Corverted S-digit hexadecimal:

L —

7-3-3 Restrictions on File Use

Files are formatted in DOS format, and therefore can be used as regular files on a Windows computer.

® File Names

Files are identified by file names and extensions, as shown in the following table. A file name is written &
using the following characters: Letters ato z, Ato Z, numbers 0t0 9, !, &, $, #,, {, }, -, (, ), and _ o
(]
The following characters cannot be used in file names: ,, ., /,\, 2, *, ", 1, ;, <, >, =, +, space, and 2-byte =
characters. 3
: : : . 3
The filename extensions depend upon the type of file being stored. 9
(]
® Directories L
=)
The CS/CJ-series CPU Units can access files located in subdirectories. Specify the directory location in ®
file memory where the file is stored. Directories can be specified up to 5 subdirectories deep (counting
the root directory), unless a Programming Console is being used. The maximum length of a directory i
path is 65 characters. When creating a Memory Card subdirectory with an operating system such as
Windows, do not exceed the maximum subdirectory depth (5 subdirectories).
&
w
o)
a
a
g
(72}
S
!
3
[
3
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7-3-4 File Sizes

The size of files in bytes can be calculated with the equations in the following table.

File type File size
Data files (.IOM) (Number of words x 2) + 48 bytes
Example: Entire DM Area (DO to D32767)
(32,768 words x 2) + 48 = 65,584 bytes

Data files (.TXT or .CSV) The file size depends upon the number of delimiters and carriage returns
being used. The delimiter code is one byte and the carriage return code is
two bytes.

Example 1: Non-delimited words, no carriage return
123456789ABCDEF012345678 occupies 24 bytes.

Example 2: Delimited words, carriage return every 2 fields
1234,5678.J

9ABC,DEF0.

1234,5678.1 occupies 33 bytes.

Example 3: Delimited double words, carriage return every 2 fields
56781234,DEF01234 .1

56781234.1 occupies 29 bytes.

Program files (.OBJ) (Number of steps used x 4) + 48 bytes™?
Parameter files (.STD) 16,048 bytes

*1 Calculate the number of steps in the program file by subtracting the available UM steps from the total UM
steps. These values are shown in the CX-Programmer's Cross-Reference Report. Refer to the CX-Program-
mer Operation Manual for details.
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7-3-5 Relation between Support Software and File Memory Files

7 File Operations

The following table gives the relation between the files for each Support Software package and the file

memory file.
Support Support.Software Contents File memory file Storage
Software file area
CX-Program- | CX-Programmer User program/network symbols Program/network sym- CPU Unit
mer project file (exten-  "Ection blocks bol file (extension: OBJ)
sion:.cxp) - -
Symbol tables (including symbol | Symbol tables (except
names and address correspon- network symbols) (SYM-
dence, 1/0O comments) BOLS.SYM)
Note: Excluding network symbols.
Comments (row comments and Comment files (COM-
annotations except for I/O com- MENTS.CMT)
ments)
PLC name Parameter files (exten-
PLC Setup sion: STD)"
Registered 1/O tables -
Ethernet Unit settings :
Data link table files | Controller Link data link tables 3
(.cl2) 5
3
CX-Programmer PLC memory (/O memory) (Allo- | Data files (extension: °
project file (exten- | cated I/O memory and allocated | IOM) 'S
sion: .cxp) DM Area words follow.) B
Unit settings (XML | Allocated I/O memory and allo- %‘
file): CPS contents | cated DM Area words ]
CX-Integrator | Routing table files | Routing tables Parameter files (exten-
(extension: .rtg) sion: STD)"1 7
FL-net Sup- | Specific files (.csv) | FL-net settings
port Software
Support Soft- | Files created by Data not included in the above Unit backup files Special I/0 23
ware for spe- | the specific Sup- files (BACKUPLIC1.PRM) Units and 8 &
cific Special | port Software for CPU Bus Py
I/0O Unit or Special I/O Units Units )
CPU Bus Unit | and CPU Bus Units S
o
[0]
*1 Files created using a Support Software application will be created as one file in the file memory. z
(0]
7
C
3
s}
»
S,
3
)
(0]
g
o
o
o
=
[]
3
=
<
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CX-Programmer

CPU Unit
; - ~User programming - - - - - - -~ ! — User Program Area
[ | o
User program ]. SN ey e e »|  User program ]

1
' — FB Program Area’
1| Function block ’ | *1 R 9
' |_definitions : " | Function block

! definitions

Symbol table ]

Comments and !
program index :
1

»| Network symbols

— Source and comment areas —

1--- -P[Program source ]
[ Parameters ]

[ Symbol table ]
(PLC memory, PLC Setup,
I/O tables) Comments and
program index

CX-Integrator
[ Routing tables Q

[ CPU Bus Unit Setup™ Jl

1
1
1
1
1
1
1
1
1
1
1
1
. — Tag Memory Area™
1
1
1
1
1
1
1
1
1
1
1
1

Parameter Area

Parameters ]

[
»
[
»

Routing tables ]

v

(
L
(
(
f CPU Bus Unit J
L Setup Area

*1: Supported only by the CJ2M CPU Units.
With CJ2H CPU Units, function block
definitions are stored in the User Program —1/O Memory Areas
Area instead of the FB Program Area. R .

*2: Ethernet settings are made and ThedQ[X-Pr;)gram;nelr/bs
transferred from the CX-Programmer. Data usedto Sbe. spegl Ic 1/
link tables are made and transferred from memory bits and writing to
the CX-Integrator. words in the 1/O Memory

*3: Supported only by the CJ2H-CPUBL-EIP Area.
and CJ2M-CPU3[].

Support Software for specific Special I/0O Units and CPU Bus Units
Special 1/0 Units or CPU Bus Units W

[Settings for Special I/0 . [Settings for Special I/0

Units and CPU Bus Unit ) 4 Units and CPU Bus Units
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I/0 Allocations and Unit Settings
]

The section describes how memory is allocated to Basic 1/0O Units, Special I/O Units,
and CPU Bus Units and how to set the Special I/O Units and CPU Bus Units.

8-1 IO Allocations ...........iiiiiiiiiiiiiiieeae e nnnnnnnnnaeennn 8-2
8-1-1 /O Allocations . . ... i e e 8-2
8-1-2 Automatic Allocation ........... .. . .. 8-5
8-1-3 Manual Allocation . ... ... e 8-9
8-1-4 I/O Table Errors and Precautions . . ............ ... .. 8-17

8-2 Setting CPU Bus Units and Special /O Units ...................... 8-20
8-2-1 Setting Parameters . ... ... ... 8-20
8-2-2 Data Exchange ... ....... .. e 8-24
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8 1/O Allocations and Unit Settings

8-1 1/0 Allocations

8-1-1 1/0 Allocations

Allocating words in I/O memory in the CPU Unit for exchanging data between the CPU Unit and other
Units is called I/O allocation. Memory is allocated differently to Basic 1/O Units, Special I/O Units, and

CPU Bus Units.

Allocations _ -

/0 Memory Areas in CPU Unit

Basic /O Units _ _ - — 7 Cio0000

1/0O Area

CIO 0159
The words that are allocated

are determined by the position
of the Unit.

Memory is allocated in units of 16 bits CIO 1000

-

_ — — Tlo 1500
CPU Bus Units _ -

The words that are allocated
- are determined by the unit number.

CPU Bus Unit Area

T T — — _ _ ClO1899
25 words allocated per Unit

-

Special I/0 Units _ — — 7 Clo 2000

The words that are allocated
are determined by the unit number.

Special I/0 Unit Area

10 words allocated per Unit T == ~C|9 2959

*1  The first word on each Rack can be set from the CX-Programmer to an address

between CIO 0000 and CIO 0999 (default setting: consecutive allocation from

CIO 0000).

8-2
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8 I/O Allocations and Unit Settings

I I/O Allocation Methods

Use one of the following two methods to allocate I/O.

e Automatic Allocation (Default)
When the Unit power supply is turned ON, I/O will be allocated according to the status of the con-

nected Units (e.g., the slot positions and unit numbers).
e Manual Allocation (/O Table Creation)
You can create I/O tables using the CX-Programmer to specify the desired allocations. If I/O tables
are created, an error will occur if the 1/O tables do not match the status of connected Units when the
CPU Unit Power Supply is turned ON.

The following table shows the differences between these two methods. Select the method according to
the purpose and needs of the system.

Allocation method

Automatic allocation

Manual allocation

Creating I/O tables with
Units connected

Creating I/O tables with
user-set allocations

Item
¢ Use this method when Use this method to check | e Use this method to cre-
checking for incorrect for incorrect Units. ate user-set allocations
Units is not required. (including reserving
. i unused words).
e Use this method when : )
user-set allocations are ¢ Use this method to allo-

not required (including
reserving unused
words).

cate I/0O without the
actual 1/0 Units (i.e.,
offline).

Creating I/O tables

Not required.

Required.

Verifying the connected | Unit not verified. Unit verified. (Operation cannot be started if the con- 2
Units against the I/O nected Units do not agree with the I/O tables.) =
tables g
Operation used to allo- | Allocated automatically. Allocated manually. §
cate I/O 8

o
CX-Programmer Not required. Required 2
Connected Units Required. Required Not required.

required to create 1/0
tables

Automatic allocation (in order from the CPU Unit)

Manual allocation (The

Allocation method first address can be speci- o
fied for each group.) I
. . S
® Checking the I/0 Allocation Method >
o
You can use the I/O Allocation Status Word (A260) to check whether the 1/O allocations have been 8
set manually or automatically. §
Address Name Contents
A260 1/0O Allocation Status | 0000 hex Automatic I/O allocation
BBBB hex Manual allocation
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8 1/O Allocations and Unit Settings

® |/O Allocation Status Transitions
The 1/O allocation method will change in the following manner.

Default setting

Automatic allocation

1/0O Allocation Status (A260): 0000 hex

Delete 1/O tables using
the CX-Programmer.

Create or transfer 1/O tables
using the CX-Programmer.

Manual allocation

1/0 Allocation Status (A260): BBBB hex
When 1/O tables are deleted using the CX-Programmer, the first word for each rack will be cleared at
the same time that the 1/O allocation status returns to automatic allocation. Also, the CPU Unit’s Sys-

tem Setup Area will be initialized.
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8 I/O Allocations and Unit Settings

8-1-2 Automatic Allocation

I Automatic Allocation (Default)
Use this method to allocate I/O according to the status of the connected Units. 1/0 are allocated auto-
matically, so operations from a Programming Device is not required.

When automatic allocation is used, the 1/O allocations will be updated every time the power supply to
the PLC is turned ON.

To change from manual allocation to automatic allocation, delete the 1/O tables using a Programming
Device.

The /O are allocated to the Units
connected when the power supply is turned ON.

T —

Power turned ON ==

@ Additional information

Unlike with manual allocation, 1/O tables are not created with automatic allocation, and so the
connected Units are not verified.

I Allocation Method

[ -]

With automatic allocations, 1/O will be allocated for the connected Units as described in the following =

table. No user operation is required. g

Unit classification Allocation method g

Basic 1/0 Units Allocated in order according to location. §'

Special /0O Units Allocated according to front-panel rotary switch settings (i.e., unit ?
CPU Bus Units numbers).

@

o

>

c

3

3

2

=

=

g

8

5
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8 1/O Allocations and Unit Settings

I I/0 Allocation Method for Each Unit Classification

This section describes the I/O allocation method for each Unit classification (Basic I/O Units, Special
I/0 Units, and CPU Bus Units).

® |/O Allocation to Basic I/O Units

CJ-series Basic I/O Units are allocated words in the 1/0 Area (CIO 0000 to CIO 0159). They can be
connected to the CPU Rack or Expansion Racks. The following method is used.

Basic 1/0 Units in the CPU Rack

Basic I/0O Units on the CPU Rack are allocated words from left to right starting with the Unit clos-
est to the CPU Unit. Each Unit is allocated as many words as it requires.

Note Units that have 1 to 16 I/O points are allocated16 bits and Units that have 17 to 32 I/O points are
allocated 32 bits.

| Connected Units S|
b CPU Rack
% Q |clo |, m
= /) Q
o | S 0000 |, o
3|2 5
< =
c
=)
Example
From the left— 1 2 3 4 5
CPU Rack

IN IN IN |OUT | OUT
16 pt| 16 pt| 32 pt| 32 pt| 64 pt
0002 | 0004 | 0006
0000 [ 0001 0003 |0005 | to
0009

Hun Ndo

nun Alddng Jemod
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8 I/O Allocations and Unit Settings

Basic 1/0 Units in Expansion Racks

I/0 allocation to Basic I/0 Units continues from the CPU Rack to the Expansion Rack connected
directly to the CPU Rack. Words are allocated from left to right and each Unit is allocated as
many words as it requires, just like Units in the CPU Rack.

Example
From the left> 1 2 3 4 5

CPU Rack

=
s o IN | IN | IN |ouT|ouT
o e 16 pt|32 pt|64 pt| 16 pt|32 pt
5 | €
S |2 0000 |0001{0003|0007|0008
pal 0002| to 0009
2 0006
From the eft«k 1 2 3
3 Expansion Rack
: IN | IN [OUT
('/‘, 16 pt| 32 pt| 8 pt
S
= 0010{0011{0013
c 0012
=)
From the left 1 2 3

Expansion Rack
IN | IN [OUT
16 pt |32 pt |16 pt

0014|0015|0017
0016

nun Alddng Jemod

suonedo|ly O/l 1-8

® |/O Allocation to Special I/O Units

Each CJ-series Special I/O Unit is allocated ten words in the Special I/O Unit Area (CIO 2000 to
CIO 2959) according the unit number set on the Unit. Special I/O Units can be mounted to the CPU
Rack or Expansion Racks. The following table shows which words in the Special I/O Unit Area are
allocated to each Unit.

o]
Unit number Number of words Words allocated ;
0 10 CI10O 2000 to CIO 2009 >
10 ClO 2010 to CIO 2019 g
Q0
2 10 CIlO 2020 to CIO 2029 &
>
15 10 ClO 2150 to CIO 2159 =z
>

95 10 CIlO 2950 to CIO 2959

Special I/0 Units are ignored during 1/O allocation to Basic I/O Units. Positions containing Special
I/O Units are not allocated any words in the 1/O Area.

CJ2 CPU Unit Software User’s Manual 8-7



8 1/O Allocations and Unit Settings

® |/O Allocation to CPU Bus Units

Each CJ-series CPU Bus Unit is allocated 25 words in the CPU Bus Unit Area (CIO 1500 to
CIO 1899) according the unit number set on the Unit. CPU Bus Units can be mounted to the CPU
Rack or Expansion Racks. The following table shows which words in the CPU Bus Unit Area are
allocated to each Unit.

Unit number Number of words Words allocated

0 25 CIO 1500 to CIO 1524
25 CIO 1525 to CIO 1549

2 25 CIO 1550 to CIO 1574
15 25 CIO 1875 to CIO 1899

CPU Bus Units are ignored during 1/0O allocation to Basic I/0O Units. Positions containing CPU Bus
Units are not allocated any words in the 1/0 Area. The unit numbers of CPU Bus Units are different
from the unit numbers of Special I/O Units. Using the same unit number for both a CPU Bus Unit and

a Special 1/0 Unit will not result in duplicate use of unit numbers.

Example
0o 1 2 3 4
el
g S ImN Bpecil %ﬁg out %Eg
g) g 16 pt| Uni 8% 16 pt glnét
= = |0000|2000|1500|0001|1525
c to | to to
£ 2009 (1524 1549
Slot Unit Model Wor_ds OLEES i Group
required allocated number
0 16-point DC Input Unit | CJ1W-ID211 1 CIO 0000 --- Basic 1/0 Unit
Analog Input Unit CJ1W-ADO081 10 CIO 2000 to 0 Special I/0 Unit
ClO 2009
2 Serial Communica- CJ1W-SCU41 | 25 CIO 1525 to 1 CPU Bus Unit
tions Unit CIO 1549
3 16-point Transistor CJ1W-0OD211 1 CIO 0001 --- Basic I/0O Unit
Output Unit
4 Controller Link Unit CJ1IW-CLK21 |25 CIO 1550 to 2 CPU Bus Unit
CIO 1574
Built-in EtherNet/IP CJ2H-CPUBS- | 25 CIO 1500 to 0 CPU Unit (The port
port on CPU Unit *1 E1P CIO 1524 is treated as a CPU
Bus Unit.)

*1

With the CJ2H-CPUBGLI-EIP and CJ2M-CPU3L], words are allocated to the built-in EtherNet/IP port as a CPU Bus Unit.
These words are used to store the network communications status of the port. In the same way as with other CPU Bus
Units, the words are allocated according to the unit number set with the rotary switches on the front of the CJ2H-CPU6[ -
EIP or CJ2M-CPU3LL
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8-1-3 Manual Allocation

I Manual Allocation

Use manual allocation to allocate I/O based on user-created I/O tables. If 1/O tables are created, the
connected Units will be verified against the 1/O tables when the power supply is turned ON.

® Creating I/O Tables
Use one of the following methods to create the I/O tables.

Creating I/O tables with Units connected Creating I/O tables with User-set Allocations
Create the 1/0 tables with the Units connected and the | Create the I/O tables as required using the CX-Pro-
CX-Programmer connected online. grammer with the CX-Programmer offline, and transfer

them to the CPU Unit.

CX-Programmer

1/0 tables . 1. Create or edit the 1/O tables.

1. Perform the operation to
create the I/O tables.

CX-Programmer

_ 4 ! 2. Transfer the I/O tables.
2. 1/0 tables will be created for the connected Units when the Registered /O tables
I/O table creation operation is performed.
@
@ Additional information 1S
=
The PLC can be set to automatically transfer 1/O tables saved in a Memory Card to the CPU Unit g
when the power supply is turned ON. %
3
File memory (e.g., Memory Card) o
HIA\ The 1/O tables in a parameter file
Ly \~—  (.STD) are written to the CPU Unit. ®
&
5
@ Unit Verification 2
If I/O tables are created, the registered 1/O tables are compared with the actual I/O at startup. If they (’3:’
do not match, A401.10 will turn ON to indicate an 1/O setting error and operation will not be possible. 8
=
]
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I Creating I/O Tables with Units Connected

® Allocation Method

I/O is allocated in the same way as for automatic allocation. Refer to 8-1-2 Automatic Allocation for
information on the allocation method.

® |/O Allocation Procedure

With the CX-Programmer online, use the following procedure to create 1/O tables for the connected
Units.

1 Double-click 10 Table in the project tree in the main window. The I/O Table Window will be dis-
played.

2 Select Options and then Create. The models and positions of the Units mounted to the Racks
will be written to the CPU Unit as the registered 1/O tables.

® Procedure for Comparing I/O Tables

Use the following procedure to compare the 1/O tables with the physically connected Units while the
CX-Programmer is online.

1 Double-click 10 Table in the project tree in the main window. The 1/0O Table Window will be dis-
played.

2 Select Options and then Verify. The models and positions of Units mounted to the Racks will be
compared with the registered I/O tables. Check the results when they are displayed.

I Creating I/0 Tables with User-specified Allocations

® Allocation Method
Rather than allocating I/0O automatically for the connected Units, 1/O can be allocated manually
using the following methods to create the desired /O tables.
¢ Allocating words to Units at any positions on the Racks
* Reserving words
* Specifying first words on Racks
* Allocating I/O without the physical Units

Words are allocated as follows:

Unit classification Allocation method

Basic I/O Units There are some restrictions on settings, but the following are possible:

The word that is allocated to any Unit on any Rack can be specified. Consecu-
tive words will be allocated to following Unit in the order they are connected.
This can be done to create 63 user-set allocation groups.

Special I/O Units Words are allocated according to front-panel rotary switch settings (i.e., unit
CPU Bus Units numbers).
Pulse 1/0 Module The Pulse I/0 Module closest to the CPU Unit is Pulse 1/0 Module 0 and the

other one is Pulse 1/0O Module 1.
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® 1/O Allocation Procedure

Create the 1/O tables using the CX-Programmer, and then transfer them to the PLC. Create the I/O
tables offline and then transfer them to the PLC online.

1 Double-click 10 Table in the project tree in the main window. The I/O Table Window will be dis-
played.

2 Double-click the Rack to be edited. The slots for the selected Rack will be displayed.
3 Right-click the slot to which a Unit is to be assigned and select the Unit from the pull-down menu.

4 After editing the I/O tables, transfer them to the CPU Unit by selecting Options - Transfer to
PLC.

® Allocating First Words to Rack Positions and Reserving Unused Words

You can use the CX-Programmer to set the first word for a Unit at any position in any Rack. Thereaf-
ter, consecutive words after the specified first word will be allocated to the next Unit in the order the
Units are connected. It is possible to make up to 63 groups by setting the first word for the first Unit
in each group.

Allocation Method

When setting the first words for Rack positions (called “slots”), the first word must be set for slot 00
on the CPU Rack. The first word can then be set for any slot on any Rack for up to 63 other slots.

» Each first word set for a slot creates a group starting with that slot.

[ -]

* Words are allocated starting from the specified word to the first Unit in the group and continuing -

left to right allocating consecutive words to each Unit until the next group (i.e., until the next Unit o

for which a first slot word is set). The next group can start on the same Rack or on a following ::’

Rack. 8

» For group 00, the first word is set for slot 00 of the CPU Rack. For groups 01 to 63, you can set the g
first word for any slot on any Rack.

@

@

=

g

c

S

>

5

8

g
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8 1/O Allocations and Unit Settings

For example, a first slot word has been set in the middle of each Rack. Only 16-point Units have

been used.

Group 00: First slot word
is set to CIO 0000.

0 1

2

Group 01: First slot word

is set to CIO 0100.

3

4

CPU Rack
o ~|clo [cio |cio [cio |cio
(Rack 0) g 8 | £3 | o000 | 0001 0002 | 0100 | o101
] o
° 5 El
: : § 1 l ’
< ’ ’ } ,1'}
c /| . lr
EA S s J
Group 02: First slgtrw;)’rd is set to CIO 0200.
0 1 E e
- V.-
Rack 1 d |53 |cio |cio e |cClO
§ |~z |ot02 010370200 |0201
2 & -
3
Z L %
<:: * ” * ’ I' !
Group 03: First slot,wlord is set to CIO 0300.
0 1 /I 2 3 4
4 \J
Rack 2 o S5 |clo [cg |cio |clo | clo
g == |0202 [p203 | 0300 |0301 | 0302
ol T /
< 2 4 4
c /| ’
2 S S S
First Slot Word Settings
Group Rack Slot Word
00~ CPU Rack 00 CIO 0000
01 CPU Rack 03 ClO 0100
02 Rack 1 02 CIO 0200
03 Rack 2 02 CIO 0300

* Group 00 must start at slot 00 on the CPU Rack. Any word can be set. Any slot can be set on any Rack for

groups 01 to 63.
Setting First Slot Words from the CX-Programmer

Use the following procedure to set the first rack words.

1 Select the Rack/Slot Start Addresses from the Option Menu on the I/O Table Window. The fol-
lowing dialog box will be displayed.

2 Select the Slot Start Addresses Settings Option and click the OK Button.

itart Gddr

Start Addreszes Setttings

" Rack Start Addresses Settings

¥ Slot Start Addrezzes Settings:

o]

Ciahce|
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8 I/O Allocations and Unit Settings

3 In the dialog box that will appear, set the first word for slot 00 on the CPU Rack.

i lot Start Address
lot LU

Add Edit |

Slat (] 4:
Start Address 0 J;I
oK | Cancel |

5 Set the desired word and click the OK Button.

suonedo|ly O/l 1-8

6 To set slot first words for other groups, click the Add Button and make the appropriate settings
for the Rack, slot, and word.

Setting Setting range Default Remarks
Group 00 to 63 00 Groups numbers are allocated automatically f
in the order the groups are displayed and @
set. §
Rack CPU Rack (“Main Rack”) | CPU Rack Group 00 always starts at slot 00 on the 5
Racks 1to 7 CPU Rack. %
Slot 00 to 03 8
o
First word 0 to 999 0 --- >
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8 1/O Allocations and Unit Settings

I Allocating First Words to Racks

In the CJ-series PLCs, the first word allocated to each Rack can be set with the CX-Programmer’s 1/O
table edit operation. For example, the CPU Rack can be set to be allocated words starting with CIO
0000; the next Rack, words starting with CIO 0100; the next Rack, words starting with CIO 0200; etc.
This can make it easier to check word allocations to Units without calculating all the way from the CPU

Rack.

® Word Allocations

For Racks in which the first word address has been set, words are allocated to Units in the order that
the Units are mounted (from left to right) beginning with the specified first word. Words are not allo-
cated to empty slots.

For Racks in which the first word address has not been set, words are allocated in rack-number
order (lowest to highest) continuing from the last word allocated to the previous rack and starting

with CIO 0000 on the first Rack for which the first word is not set.

Example: Setting the First Words for Racks

First Rack word set to CIO 0100.

CPU Rack
(Rack 0)

Rack 1

Rack 2

Rack 3

0

1

3 % 8 Clo Clo Clo Clo Clo
= c o 0100 0101 0102 0103 0104
] c °
@ 2 =
é S S
s c
< 2 B I R B R
3 vl e v e
- 7| 7| 7 q
g / / y
First Rack word set to CIO 0120.
0 ‘ 1 2 3
o = Clo ClO Clo Clo
2 O | o120 | o121 | o122 | o123
@ =1
o T
2 :
e} o
2 : /
/
c S /
S =
= /
/
/
First Rack word not set * * (automatic allocation from CIO 0000).
0 1 2 3 4
g 5
[} = Clo Clo Clo Clo Cio
» g 0000 0001 0002 0003 0004
5 ]
=3 @
<
c
= 3. % % 2 s
S = . / / /
= S e s e
/, // // //
/ / / ,
% . . /
First Rack word set to CIO 0140.
0 1 2 3 4
v
3 3 Clo clo clo clo Clo
<Sn 5 0140 0141 0142 0143 0144
o g
Y
3 8 , ; , y
< c S S /s /s
- S / / . g
3 = e e e /
-~ ’ 7 7 7
/ g g g
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8 I/O Allocations and Unit Settings

Rack First Word Settings

Rack First word
CPU Rack ClO 0100
Rack 1 CIO 0120
Rack 2 0000
Rack 3 0140

Note Rack numbers (0 to 3) are fixed according to the order that the Racks are physically connected with cable.
The CPU Rack is always Rack 0 and the other Racks are, in order, Racks 1 to 3. These numbers cannot be
changed.

Setting First Rack Words from the CX-Programmer

Use the following procedure to set the first rack words.

1 Select the Rack/Slot Start Addresses from the Option Menu on the I/O Table Window. The fol-
lowing dialog box will be displayed.

Start Addresses Setttinegs
{v Rack Start Addreszes Settines
™ Slot Start Addresses Settings

2 Select the Rack Start Addresses Settings Option and click the OK Button.

@
3 In the dialog box that will appear, remove the check marks from the settings disabling the first é
rack word settings and set the address of the first words for the CPU Rack and Expansion Racks =
(1t0 7). §_
Rack Start Addresses x| g
Main Rack 3

Rack 1 [ = hwald
Rack 2 I =3 7 bwald ©
Rack 3 [ = W hwald ;
Rack 4 I 3 bwalid g
Rack 5 I 3 W wald =
Rack 6 I 3 walid %
Rack 7 = ¥ hvalid >

[ ok | Carcel |

Setting Setting range Default Remarks
Rack Start Address 0 to 900 0 Same for all Racks
Invalid Selected or cleared Selected (invalid)

Note 1 Up to 3 Racks can be set for any CPU Unit model.
2 Although the CX-Programmer window will display 7 Racks, only 3 Racks can be set for the CJ2 CPU Unit.
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8 1/O Allocations and Unit Settings

|E| Precautions for Correct Use

¢ Be sure to make the first word settings so that allocated words do not overlap. The first word

setting for a Rack can be any address from CIO 0000 to CIO 0900. If the same word is allo-
cated to two Racks or if the first word set for the two Racks is CIO 0901 or higher, the 1/0
tables cannot be created and the Expansion Rack Number Duplication Flags (A409.00 to
A409.03: Rack numbers 0 to 3) will turn ON. The Duplication Error Flag (fatal error) (A401.13)
will also turn ON.

Always register the /O tables after setting the first word allocation for a Rack. To register the
I/O tables, select Options and then Create in the 1/0 Table Window of the CX-Programmer.
The I/O Table Registration operation registers the 1/0 words allocated to the Racks.

If the actual system configuration is changed after registering the 1/O tables so that the number
of words or Unit models does not match those in the I/O tables, an I/O Verification Error
(A402.09) or I/O Setting Error (A401.10) will occur. A CPU Bus Unit Setting Error (A402.03) or
Special I/0 Unit Setting Error (A402.02) may occur as well. If a Unit is removed, words can be
reserved for the missing Unit using the I/O Table Change Operation. If a Unit is changed or
added, all of the words in the program following that Unit’s allocated words will be changed
and the 1/0 Table Registration Operation will have to be performed again.

If the 1/O tables are deleted using the CX-Programmer, the first word settings for the Racks will
also be deleted.
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I /O Table Errors

8 I/O Allocations and Unit Settings

I/O Table Errors and Precautions

® |/O Setting Errors and Number Duplication Errors

I/0 tables cannot be created in the following cases when the procedures to create, edit, or transfer
I/0 tables (i.e., using user-set I/O allocations) have been performed.

Problem

Error

Description

Correction

Verification error
between con-
nected Units and
1/O tables

I/0O SET ERR
(fatal error)

The 1/O Setting Error Flag (fatal error)
(A401.10) will turn ON if there is a ver-
ification error, that is, if the registered
I/O tables do not match the models
and positions of the Units actually
connected in the basic system (i.e.,
CPU Racks and Expansion Racks).

Operation will not be possible.

The RUN indicator on the front of the
CPU Unit will turn OFF, and the
ERR/ALARM indicator will flash red.

e |f the number of Units is not correct,
turn OFF the power supply and cor-
rectly connect the proper Units.

¢ |f the number of Units is correct, confirm
the Unit discrepancy by comparing 1/O
tables with the CX-Programmer, turn
OFF the power supply, and then correct
the Unit connections.

e |f there is a mistake in the I/O tables,
recreate or edit them using the CX-Pro-
grammer to correct the mistake.

The same unit
number for Special
1/0 Units or CPU
Bus Units has
been set twice.

Duplication Error
(fatal error)

The Duplication Error Flag (A401.13)

will turn ON in any of the following

cases.

¢ The same unit number is set for
more than one CPU Bus Unit.

¢ The same unit number is set for
more than one Special I/0O Unit

¢ The same word is allocated to more
than one Basic I/O Unit.

¢ The same rack number is set for
more than one Expansion Rack.

Operation will not be possible.

The RUN indicator on the front of the
CPU Unit will turn OFF, and the
ERR/ALARM indicator will flash red.

Check the unit numbers of the CPU Bus
Units or Special I/0 Units, eliminate the
duplications, and turn the Rack's power
supply OFF and then ON again.

Check allocations to Units on the rack
number whose bit in ON in A409.00 to
A409.03. Correct the allocations so that
no words are allocated more than once,
including to Units on other Racks, and
turn the Rack's power supply OFF and
then ON again.

Check the first word setting for the Rack
indicated in A409.00 to A409.03 and
change the setting to a valid word address
below CIO 0900 with the CX-Programmer.

In addition, I/O tables cannot be used when the Too Many 1/O Points Flag (fatal error) (A401.11) is
ON or the I/O Bus Error Flag (fatal error) (A401.14).

CJ2 CPU Unit Software User’s Manual
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8 1/O Allocations and Unit Settings

® Detailed Information on I/O Table Creation Errors

The contents of A261 (I/O Table Creation Error Details) provides information on the Unit causing the
error whenever one occurs when creating the 1/0O tables from the CX-Programmer. This information
will make it easier to find the Unit causing the problem with troubleshooting 1/O tables.

Address
Name - Contents
Word | Bit
Detailed | CPU Bus Unit Setup Area A261 |00 | ON: Error in CPU Bus Unit Setup
Informa- | Initialization Error Flag Turns OFF when I/O tables are generated normally.
Ell-gglgncll/,g_ I/0O Overflow Flag 02 | ON: Overflow in maximum number of I/O points.
ation Turns OFF when /O tables are generated normally.
Errors Duplication Error Flag 03 | ON: The same unit number was used more than once.
Turns OFF when /O tables are generated normally.
I/0O Bus Error Flag 04 | ON: I/O bus error
Turns OFF when /O tables are generated normally.
Special I/O Unit Error Flag 07 | ON: Error in a Special I/0 Unit
Turns OFF when /O tables are generated normally.
I/0 Unconfirmed Error Flag 09 | ON: I/O detection has not been completed.
Turns OFF when /O tables are generated normally.

I Precautions in Setting I/0 Tables

After setting I/O tables, check for any duplications in word allocations if Units are to be changed. It is
conceivable, however, that duplications in word allocations could occur after the I/O tables have been
registered, e.g., as the result of replacing a 1-word Unit with a 2-word Unit. In this case, the extra word
needed by the new Unit would still also be allocated to the next Unit.

When the PLC is turned ON after Units have been changed, the CPU Unit checks the registered 1/0
tables against the actual Units connected in the PLC. If there are any duplications, an error will occur
and it will be no longer possible to edit the I/0 tables. If this happens, it will be necessary to edit the I/0
tables and transfer them again.

When 1/O tables are edited, the CX-Programmer checks for any duplication in first word settings and
setting range errors to help eliminate problems.
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8 I/O Allocations and Unit Settings

I Precautions when Using a Memory Card

The I/O allocation method used to create the CPU Unit's I/O table (automatic I/O allocation at startup or
user-set I/O allocation) is recorded in the parameter file for automatic transfers at startup
(AUTOEXEC.STD). When automatic transfer at startup is executed from the Memory Card, the
recorded method is automatically detected and used to allocate I/O automatically at startup or verify the
I/O table.

The descriptions below explain the two different methods used to create the 1/O tables in the CPU Unit
by creating a parameter file for automatic transfer at power startup (AUTOEXEC.STD).

* Automatic Allocation
The 1/O tables in the parameter file for automatic transfer at startup in the Memory Card are disabled
and I/O is allocated using automatic I/O allocation at startup based on the Units actually connected in
the PLC.
*1  With automatic I/O allocation at startup, 1/O tables are not created in advance and I/O allocations are automat-
ically made to the Basic I/O Units that are actually connected each time the power supply is turned ON.

* Manual Allocation
The 1/O tables in the parameter file for automatic transfer at startup in the Memory Card are enabled,

and the CPU Unit verifies the 1/O tables against the Units actually connected in the PLC.

) Remote site
Office Units mounted.

Create program files for automatic transfer } 71 1/Ois allocated according to settings in mounted Units.

;;f;?;ggfﬁgl%féﬁgﬁgﬁg t?ggsfe, CJ2 CPU Unit Automatic I/O Allocation at Startup
at startup (AUTOEXEC.STD). B/tPr;?gr];z;r:gtiI:t;c;tru%utomatic 4
CX-Programmer (AUTOEXEC.OBJ)
B Match' Parameter file for automatic
bansor o sty

Records allocation method in

Program file for automatic parameter file for automatic

suonedo|ly O/l 1-8

transfer at startup CJ2 CPU Unit transfer at startup

(AUTOEXEC.OBJ) ) ) (AUTOEXEC.STD)
Parameter file for automatic Automatic Allocation
transfer at startup Units not mounted. “1The parameter file for automatic transfer at startup
(AUTOEXEC.STD) (AUTOEXEC.STD) is present, but I/O is allocated by the 1/0

allocations in the mounted Units.

suonnesald pue siolg 8|gel O/ v-1-8
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8 1/O Allocations and Unit Settings

8-2

Setting CPU Bus Units and Special
I/O0 Units

8-2-1

8-20

Setting Parameters

The CX-Programmer can be used to set parameters in the DM Area and CIO Area words allocated to
CJ-series CPU Bus Units and Special I/0 Units and to set the CPU Bus Unit Setup for EtherNet Units.
The 1/0 Table Window is used in the CX-Programmer.

The settings can be made either online or offline. If they are made offline, you must go online to transfer
them.

This section describes an example of editing the 1/O tables and making settings for CPU Bus Units and
Special I/0 Units after creating the I/O tables and transferring them from the CPU Unit to the 1/0 Table
Window. The procedure is the same as when registering CPU Bus Units and Special /0O Units to the
I/O tables offline and then editing the settings for CPU Bus Units and Special I/0 Units.

1 Connect the CX-Programmer online and open the 1/0 Table Window.

4 PLC 10 Table - NewPLC1
File Edit Wiew Options Help

& BlR|w| 4|56 5|5 B4R
% CI2H-CPUGS-EIP

+ _::_ Built-in Port/Inner Board

—| -, [0000] Main Rack
w00 [0000] Empty Slat

01 [0000] Emply Slot

0z [0000] Empty Slot

03 [0000] Emply Slot

04 [0000] Empty Slot

05 [0000] Emply Slot

06 [0000] Emply Slot

07 [0000] Empty Slot

03 [0000] Empty Slot
w09 [0000] Empty Slat

+- 4z, [0D00] Rack 01

+-gz, [0D00] Rack 02

+-4z, [0D00] Rack 03

CI2H-CPLIGS-EIR Fun

2 Select Options — Transfer from the PLC from the 1/O Table Window menu. The Transfer from the
PLC Dialog Box will be displayed as shown in the following figure.

Transfer from PLC

Select the tranzfer target data and prezs the [Tranzfer]
buttan.
Comment information is deleted if [0 T able is transfemed.

[ 10 Table

v 510 Unit Parameters

Cancel

At this point, the I/O Table and SIO Unit Parameters Options can be selected.
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8 1/0 Allocations and Unit Settings

3 Select the options (check the boxes) for the data that you want to transfer and click the Transfer

Button. In this case, both options have been selected. The I/O table and Unit parameters data
will be transferred from the PLC and the transfer results will be displayed.

Transfen Resulis

<10 Table:
Transfer Success

<Special Units zettingss

CPU Bug UnitQ0: Transfer Unsuccessfulldn eror occurred durit
SI0OUTE: Transter Success

CPU Bus Unitd1: Transfer Success

Transfer Success: 2 Unit Transfer Unsuccessful: 1 Unit

< >

4 Check the transfer results and click the OK Button. The 1/O table transferred from the PLC will be
displayed.

il PLC 10 Table - NewPLC1
File Edit Wiew ©Options Help

& gltlw| [ole] 0] bldlelx
% C12H-CPUGS-EIP
+ Q Built-in Port/Inner Board
=47 [0000] Main Rack
?’ 00 [2160] C11W-AD051-Y1{Analog Inpuk Unit & points) {J
ﬂ 01 [2170] C11W-TCO01 Temperature Contral unit (4 LOO)
7] 02[1525] CI1w-CLkz3(Contraller Link Unit) (Unit : 1)
5/ 03[0000] CI1W-1D262{DC Input Unit)
7/ 04 [0004] CI1W-ID261(DC Input Unit)
ﬂ 05 [0003] C11W-0D26 1 Transistor Qutput Unit)
7/ 06 [0012] Empty Slot
7/ 07 [0012] Empty Slot
7/ 08[0012] Empty Slot
7/ 09[0012] Empty Slot
+ ¢, [0012] Rack 01
+ ¢, [0012] Rack 02
+ ¢, [0012] Rack 03

suun o/l [e1vads pue syun sng Ndo Bumes z-g

-
Sl

CJ2H-CPUGS-EIP Program

sisjoweled bumes |-z-8
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8-22

Parameters Dialog Box will be displayed.

5 To edit the parameters of a Special /0 Unit or CPU Bus Unit, select the Unit and either double-
click the Unit or select Edit — SIO Unit Parameters from the menu. The selected Unit's Edit

* In this case, a Controller Link Unit’s Edit Parameters Dialog Box has been displayed to edit the
Unit's CPU Bus Unit Allocation DM Settings.

CJ1W-CLK23 [View Parameters] X

Displayed Pararmeter |50 = e

Wired Metwork 62 M

Folling nodefpolled

Area 1 type

Area 2 type

Help

Transfer[lUnit to PC] |

ode Enabled Bit

CPLU Bus Unit PLC Setup Initialization

node hit

Area 1 data link startword

Murmber of send words per node of Are
Area 2 data link startward

Mumber of send words per node of Are
First data link status word
Data link pardicipating node 01

Transfer[PC to Unit] |

Max 32 nodes
Do not initialize
Folling node

0

Area 1 notused
0

0

Area 2 notused
0

0

Mot padicipate

Compare |

Set Defaults

=]

| Itern | Setwalue | unit |
Data link start Stop

Data link mode Manual setting

Data Link Status Bit 8-bit format

Restart

Cancel |

CJ1W-ETN11 [Edit Parameters]

Setting | I ail Setupl

¢ In this case, an EtherNet Unit’s Edit Parameters Dialog Box has been displayed to edit the CPU
Bus Unit Settings in the words allocated in the DM Area.

2

— Broadoast — FINS/UDP Port
& Default (3500)
= All0(4.2B5D)  User defined
ID
~ IP Address — Conversion
o.o0.0.0
@ Aubo [Static)
— Sub-net Mask 0 Camiies)
o.o0o.o0.0 = |P address table
~FTP IP Address Table IP Router Table
Login I
F'asswordl
Iz | Del | Ing el |

TransterfUnitto PC) ||

ransfer]PL ta Lnit] |

Lompare |

sofiswl |

Eiestart |

Set Defaults |

o]

Cancel |
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6 Edit the parameters and, if necessary, click the Compare Button. If the Compare Button is

clicked while the PLC is online, the software immediately checks whether the 1/O table settings
match the Unit settings (e.g., in the words allocated in the DM Area and CIO Area) in the CPU
Unit. If the contents do not match, the settings read from the actual Unit will be displayed in
orange.

The following example shows the results of comparing settings for a Controller Link Unit.

Dizplayed ParamelerlAll parameters j
Iterm SetValue Read o s
lData Tk start | ™ lsmp The Unit settings that do not match
Data link made automatic setiing (5)<@ramed thOSE in the computer will be
Data Link Status Bit T TMtForre s-vitr] displayed in orange
Wired Network 62 Mode Enabled Bit Max 32 nodes hiax 3Tio0e
CPU Bug Unit PLC Setup Initialization | Do not initialize Do natinitialize
Palling node/polled node hit Faolling node Folling node
Area 1 data link start word 0 0
Area 1 type Area 1 notuged Area 1 notused
Number of send words per node of Are |0 0
Area 7 data link start word i i The parameters are read from
Area 2 type Area 2 notused #rea 2 notus | the actual Unit and compared
Nurnber of send words per node of Are |0 i with the settings in the
First data link status word 0 0 computer_
= = T ———
Help
<DefaultsMax 32 nodes
<AddressrWord:D20100, Bit:11
<TypexList
— _ Click the Compare Button.
Transfer[Unit to PC] | TrarsterPC to Unit] ;| Compare: ™
Set Defaults oK Cancel

7 If you want to download the parameters set for each Unit to the CPU Unit, click the Download to
Unit Button.

sHun o/l [e1dads pue syun sng Nd9d Bumes z-g

EI Precautions for Correct Use

When Special I/0 Unit or CPU Bus Unit settings are edited in the 1/0O Table Window, the parame-
ters allocated in the DM Area or CPU Bus Unit Setup Area for the Unit are only transferred to the
actual PLC when the Transfer PC to Unit Button is clicked in the Edit Parameters Dialog Box.
They are not automatically enabled and will not be used unless you enable them. Click the Reset
Button to enable the parameter settings that have been transferred.

@ Additional information

Storing the Parameter Settings Data File

e The data set in the Edit Parameters Dialog Box can be saved in a parameter settings file with
an xml filename extension. To save the parameter settings, right-click the desired Special I/0
Unit or CPU Bus Unit in the I/O table and select Save Parameters from the pop-up menu.

* The saved parameter settings can also be read from a parameter settings file (xml filename
extension), but the settings must be for the same model Special I/O Unit or CPU Bus Unit.

sisjoweled bumes |-z-8
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8-24

8-2-2 Data Exchange

This section describes how data can be exchanged between Special I/O Units or CPU Bus Units, and
the CPU Unit.

I Special I/0 Units

Special I/0 Unit Area (I/O Refreshing)

Data is exchanged each cycle during I/O refreshing of the Special I/0 Unit Area. Basically, 10 words
are allocated to each Special I/O Unit based on its unit number setting. Refer to the operation man-
uals for individual Special I/0O Units for details.

The Special I/O Unit Area ranges from CIO 2000 to CIO 2959 (10 words x 96 Units).

Special I/0 Unit
CPU Unit /J

Special I/0 Unit Area
10 words/Unit

& >

Transferred in
1/0 refreshing

Transfer of Words Allocated in DM Area

There are three times that data may be transferred through the words allocated to each Unit. The
timing of data transfers depends on the model being used.

¢ Data transferred when the PLC is turned ON.
¢ Data transferred when the Unit is restarted.
* Data transferred when necessary.

Some models transfer data in both directions, from the DM Area to the Unit and from the Unit to the
DM Area. See the Unit's Operation Manual for details on data transfers.

Special I/0 Unit Words in the DM Area: D20000 to D29599 (100 Words x 96 Units)

Data is transferred to these words in the DM Area for initial settings for Special I1/0 Units. When the
contents of this allocated words are changed from the program to change the system, the Special
1/0 Unit Restart Bit (A502.00 to A507.15) must be turned ON to restart the Unit.

Special 1/0 Unit
CPU Unit
Transferred
DM Area for Special I/O Units when power is
100 words/Unit turned on or the

Unit is restarted.

g

Transferred
each cycle
and when
necessary.

CJ2 CPU Unit Software User’s Manual



8 I/O Allocations and Unit Settings

® FINS Commands

The CMND(490) instruction can be added to the ladder program to send a FINS command to the
Special 1/0 Unit.

Special I/0 Unit

CPU Unit
CMND
The FINS command is trans- . [Tms >
mitted when CMND(490) has gommand
been executed in the program. sion

Note FINS commands can be transmitted to Special I/O Units in other PLCs in the network, not just the local PLC.

. Serial Communications Unit Special /O Unit  geia) Gommunications Unit
CPU Unit CPU Unit
The FINS
command is

transmitted when
CMND(490) has
been executed in
the program.

FINS command transmission

® Special I/O Unit Initialization

Special I/O Units are initialized when the PLC's power is turned ON or the Unit's Restart Bit
(A502.00 to A507.15) is turned ON. The Unit's Special 1/0O Unit Initialization Flag (A330.00 to
A335.15) will be ON while the Unit is initializing.

I/O refreshing (cyclic I/O refreshing or refreshing by IORF(097) or FIORF(225) will not be performed
for a Special I/O Unit while its Initialization Flag is ON.

@ Disabling Special I/0 Unit Cyclic Refreshing

Ten words are allocated to each Special /0O Unit in the Special I/O Unit Area (CIO 2000 to CIO
2959) based on the unit number set on the front of each Unit. The data in the Special I/O Unit Area
is refreshed in the CPU Unit every cycle during 1/O refreshing (just after execution of the END(001)
instruction).

sHun o/l [e1dads pue syun sng Nd9d Bumes z-g

I/0 refreshing may take too long if too many Special I/0 Units are installed. If I/O refreshing is taking
too much time, the PLC Setup can be set to disable cyclic refreshing for particular Special 1/0 Units.
(The Special I/0 Unit Cyclic Refreshing Disable Bits are in PLC Setup addresses 226 to 231.)

If the I/O refreshing time is too short, the Unit's internal processing will not be able to keep pace, the
Special I/0 Unit Error Flag (A402.06) will be turned ON, and the Special I/O Unit may not operate
properly. In this case, the cycle time can be extended by setting a minimum cycle time in the PLC
Setup or cyclic 1/O refreshing with the Special I/O Unit can be disabled.

sbueyoxg eleq z-z2-8

Then cyclic refreshing has been disabled, the Special I/O Unit's data can be refreshed during pro-
gram execution with IORF(097) or FIORF(225).
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8 1/O Allocations and Unit Settings

|E| Precautions for Correct Use

IORF(097), FIORF(225), IORD (222), and IOWR(223) can be executed for Special /0 Units
from interrupt tasks. When doing so, always disable the Special I/O Unit's cyclic refreshing in the
PLC Setup. If cyclic refreshing is not disabled and either of the following processes is executed in
an interrupt task, a non-fatal error will occur and the Duplicate Refresh Error Flag (A402.13) will
turn ON.

¢ /O refreshing is executed using IORF(097) or FIORF(225) for the same Special I/O Unit.

¢ Data is read or written to or from the memory area using IORD (222) or IOWR(223) for the
same Special I/0O Unit.

Whenever disabling a Special 1/0 Unit's cyclic refreshing, be sure that the 1/O for that Unit is
refreshed with IORF(097) or FIORF(225) in the program at least every 11 seconds during opera-
tion. A CPU Unit service monitoring error will occur in the Special I/O Unit if it is not refreshed
every 11 seconds.

I CPU Bus Units

® CPU Bus Unit Area (I/O Refreshing)

Data is exchanged each cycle during I/O refreshing of the CPU Bus Unit Area. Basically, 25 words
are allocated to each CPU Bus Unit based on its unit number setting. The number of words actually
used by the CPU Bus Unit varies.

The Special I/O Unit Area ranges from CIO 1500 to CIO 1899 (25 words x 16 Units).

CPU Bus Unit
CPU Unit
CPU Bus Unit Area
25 words/Unit
b Trans- i
ferred in
110
refreshing

Note The CPU BUS I/O REFRESH instruction (DLNK(226)) can be executed in the ladder program to refresh the
CIO Area words allocated to the CPU Bus Unit of a specified unit number.

® Transfer of Words Allocated in the DM Area

One hundred words are allocated to each Unit according to the unit number.

Note These words are not used for all models of CPU Bus Unit.

DM Area Words for the CPU Bus Units: D30000 to D31599 (100 words x 16 Units)

The contents of these words are transferred at the following times. Which transfers actually take
place depends on the model of the Unit.

* Data transferred when the PLC is turned ON.

¢ Data transferred each cycle.

» Data transferred when necessary.

Note The CPU BUS I/O REFRESH instruction (DLNK(226)) can be executed in the ladder program to refresh the
DM Area words allocated to the CPU Bus Unit of a specified unit number.

Some models transfer data in both directions, from the DM Area to the Unit and from the Unit to the
DM Area. Refer to the Unit's operation manual for details on data transfers.
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8 I/O Allocations and Unit Settings

These 100 words are generally used to hold initial settings for the CPU Bus Unit. When the contents
of this area are changed from the program to reflect a change in the system, the Restart Bits
(A501.00 to A501.15) for affected Units must be turned ON to restart the Units.

CPU Bus Unit
CPU Unit
DM Area for CPU Bus Units L’ﬁe”ﬁ'ﬁéﬁé’,
100 words/Unit is turned ON]|
or the Unit is}

restarted.
»

Transferred
each cycle
and when
necessary.

@ Additional information

The built-in EtherNet/IP port of the CJ2H-CPUG6LI-EIP or CJ2M-CPUS3L is treated as a CPU Bus
Unit according to the rotary switch setting. Use the following procedure to set the communica-
tions parameters.

(1) Select CJ2B-EIP21 (built-in EtherNet/IP port for CJ2H) or CJ2M-EIP21 (built-in Ether-
Net/IP port for CJ2M) under Built-in Port/Inner Board in the I/O tables of the PLC.
Right-click and select Unit Setup.

T i PLC IO Table - NewPLC1 -1ol x|

File Edit Wiew OQptions Help

& slfw| ilsle| oz B8] ] &

" CI2H-CPUG4-EIP
= :: Built-in Port/Inner Board

¥ [1200]Inner Board unmounted Chﬁnge it Mo
&, [00DD] Main Rack it Carmnnent
iy [oD0D0] Rack 01
iy [nn] Rack 02
i [0000] Rack 03

Unit Setup

o[ [ [

Save Parameters
Load Parameters

sHun o/l [e1dads pue syun sng Nd9d Bumes z-g

Skart Special Application 4

CIEH-CPUS4-EIP Cffline

sbueyoxg eleq z-z2-8
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8-28

(2) Set the parameters.

C1ZB-EIP21 [Edit Parameters]

TCPAP | Ethernet | FINS/UDP | FINS/TCR | FTP | Auto Adiust Time | Status drea | SNMP | SHMP Trap |

IP Address

&+ se the following address

f* Mot use DNS
" Usze DNS

Primary DMNS Server |

Secondary DMS Server |

P Address [0 .0 . 0.0
SubnetMask | O . 0 .0 .0
Drefault Gateway | 0 1] o .0

" Get IP address from the BOOTR server
The BOOTF zetting iz walid only far nest unit

restart [power restaration).

Then, the BOOTP setting will be cleared.

The ohtained IP addrezz will be automatically

saved as spatem setting in the unit,

Broadcast
f« All1[4.3B5D]
" All0[4.2B5D)

Darnait M anme |

IF Router Table

IP Address Gateway Address Ingert

[o--

Set Defaults

_ Bt |
K | Carcel ‘

For information on parameters of the built-in EtherNeV/IP port, refer to the EtherNet/IP Units
Operation Manual (Cat. No. W465).

® FINS Commands

The CMND(490) instruction can be added to the ladder program to issue a FINS command to the

CPU Bus Unit.

The FINS command is transmitted when
CMND(490) has been executed in the
program.

CPU Unit

CPU Bus Unit

»

]
—

FINS
command
transmis-
sion

Note FINS commands can be transmitted to CPU Bus Units in other PLCs in the network, not just the local PLC.

Serial Communications Unit

CPU Unit

owo |

The FINS command
is transmitted when

v

CMND(490) has
been executed in
the program.

CPUBus Uit gerial Communications Unit

CPU Unit

® CPU Bus Unit Initialization

Command transmission

CPU Bus Units are initialized when the PLC's power is turned on or the Unit's Restart Bit (A501.00
to A501.15) is turned ON. The Unit's CPU Bus Unit Initialization Flag (A302.00 to A302.15) will be

ON while the Unit is initializing.

Cyclic I/0 refreshing will not be performed for a CPU Bus Unit while its Initialization Flag is ON.
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PLC Setup

This section describes the parameters in the PLC Setup, which are used to set options
for PLC operation.

9-1 Overviewofthe PLCSetup ........ ...ttt iiiinaeeeeenns 9-2
9-2 PLCSetupSettings ........ ..ottt iina e 9-4
9-3 PLCSetupSettings ........ ..ottt e tniaraneens 9-5
9-3-1 Startup Operation Settings . ......... ... i 9-5
9-3-2  CPUUNIitSettings ... .o ot e 9-8
9-3-3  Timings/Synchronous Settings ... ........ ... i 9-14
9-3-4  Special I/O Unit Cyclic Refreshing . .. ........ .. ... .. .. 9-19
9-3-5  Basic I/O Unit Rack Response Times . ............ ..., 9-21
9-3-6  Serial Port Settings . ... . 9-23
9-3-7  Peripheral SErvice . ... ... ...t 9-30
9-3-8  FINS Protection ........ ... . e 9-31
9-3-9 /O ModUIe . ..o 9-32
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9 PLC Setup

Overview of the PLC Setup

The PLC Setup contains basic CPU Unit software parameter settings that the user can change to cus-
tomize PLC operation. These settings can be changed from a Programming Console or other Program-
ming Device. Change the PLC Setup in the following cases.

Application

Parameter

The input response time settings for CJ-series Basic 1/0
Units must be changed in the following cases:

 Chattering or noise occur in Basic 1/0 Units.

¢ Short pulse inputs are being received for intervals longer
than the cycle time.

Basic 1/0 Unit Rack Response Time

Data in all regions of I/O Memory (including the CIO Area,
Work Areas, Timer Flags and PVs, Task Flags, Index Regis-
ters, and Data Registers) must be retained when the PLC's
power is turned on.

IOM Hold Bit Status at Startup

The status of bits that are force-set or force-reset from a Pro-
gramming Device must be retained when the PLC's power is
turned ON.

Forced Status Hold Bit Status at Startup

* Debugging the PLC,

* Changing the Startup Mode to PROGRAM or MONITOR
mode.

Startup Mode

Detection of low-battery errors is not required when using
battery-free operation.

Detect Low Battery

Disabling detection of duplicate refreshing.

Detect Duplicate Refresh Errors

The RS-232C port will not be used with the Programming
Console or CX-Programmer (peripheral bus) communica-
tions speed auto-detection and will not use the default host

link communications settings such as 9,600 bps."1

RS-232C Port Settings

You want to speed up communications with a PT via an NT
Link.

Set the peripheral port or the RS-232C port com-
munications port baud rate to “high-speed NT
Link”

You want the intervals for scheduled interrupt function to be
set in units of 1 ms (or 0.1 ms) rather than 10 ms.

Scheduled Interrupt Time Units

You want to use high-speed interrupt function for an 1/O inter-
rupt task or scheduled interrupt task.

Enable High-speed Interrupt Function

You want to use the synchronous unit operation function.

Use Synchronous Operation

Finding instruction errors when debugging.

Stop CPU on Instruction Error

You want a minimum cycle time setting to create a consistent
I/O refresh cycle.

Minimum Cycle Time

You want to set a maximum cycle time other than 1 second
(10 ms to 40,000 ms).

Watch Cycle Time

Performing special processing when power is interrupted.

Power OFF Interrupt Task™2

You want to delay the detection of a power interruption.

Power OFF Detection Delay Time"

* You want to execute IORF or FIORF in an interrupt task.

* You want to shorten the average cycle time when a lot of
Special I/0 Units are being used.

* You want to extend the 1/O refreshing interval for Special
I/O Units.

Special I/0 Unit Cyclic Refreshing
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9 PLC Setup

Application Parameter

You do not want to record user-defined errors for FAL(006) FAL Error Log Registration
and FPD(269) in the error log.

You want to reduce fluctuation in the cycle time caused by Background Execution for Table Data, Text String,
text string processing and Data Shift Instructions

* There are Units that take time to start when the power sup- | Execution Setting
ply is turned ON.

¢ You do not want to wait for Units to complete startup pro-
cessing to start CPU Unit operation.

*1  Pin 5 of the DIP switch on the front of the CPU Unit must be OFF to change the PLC Setup settings.
*2 These settings cannot be used if the CJ1W-PD022 is mounted.

® Related Bits and Words in the Auxiliary Area

Name Address Description Access

PLC Setup Error A40210 ON when there is a setting error in the PLC Setup. Read-only
Flag

(Non-fatal error)

dnjas 91d 8Ul JO MaIAIBAD |6
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9 PLC Setup

9-2 PLC Setup Settings

The following table gives the default settings in the PLC Setup. To change the settings, edit the PLC
Setup with the CX-Programmer, and then transfer the PLC Setup to the CPU Unit.

cx-Program_ Applicable CPU Units
mer PLC i CJ2H CJ2m
Setup Tab Setting name e . Default Page
Page Units Units
Startup Hold Set- Forced Status Hold | Yes Yes Not retained when 9-5
tings Bit power is turned ON.
IOM Hold Bit Yes Yes Not retained when 9-6
power is turned ON.
Startup Operating Mode Yes Yes RUN mode 9-7
Execution Setting Start running pro- Yes Yes Do not start. 9-7
gram before initializ-
ing Unit/Inner board
recognition
Execute Process Do not detect Low Yes Yes Detect. 9-8
Settings Battery
Detect Duplicated Yes Yes Detect. 9-10
Refreshing Error
Stop CPU on Yes Yes Do not stop. 9-10
CPU Unit Set- Instruction Error
tings FAL Error Log Reg- | Yes Yes Register to error log. 9-11
istration
Background Execution Settings Yes Yes Not executed in back- | 9-12
ground.
Comms Instructions | Retry Counts Yes Yes 0 times 9-13
Settings in FB Response Timeout | Yes Yes 2s 9-13
Watch Cycle Time Yes Yes 1,000 ms (1's) 9-14
Constant Cycle Time (Minimum Cycle Yes Yes Not Constant 9-15
Time)
Timings/Syn- | Scheduled Interrupt Interval Yes Yes 10 ms 9-16
fi::;m”s Set- I"bower Off Detection Time Yes Yes oms 917
Power Off Interrupt Yes Yes Do not use. 9-18
Enable High-speed Interrupt Function Yes No Do not enable. 9-18
Use Synchronous Operation Yes No Do not use. 9-18
Special /10 Disable SIOU Cycle Refresh Yes Yes Not disabled. 9-19
Unit Cyclic
Refreshing
Unit Settings Input response times for Basic I/O Units Yes Yes 8 ms 9-19
Mode (Pin 5 on the DIP switch on the CPU | Yes Yes* Host Link 9-23
Serial Port Unit must be OFF (default) to set the
mode.)
Peripheral Ser- | Execution Mode Yes Yes Normal 9-30
vice Set Time to All Events Yes Yes 10% of cycle time 9-30
FINS Protec- Settings for FINS write protection via net- Yes Yes FINS write protection | 9-31
tion work disabled.
Function allocations and detailed settings No Yes - 9-32
ol for Pulse /O Modules.

* Cannot be selected for Serial PLC Links.
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9 PLC Setup

9-3 PLC Setup Settings

9-3-1 Startup Operation Settings
=1aix]

File Cptions Help

Startup lSetting&] Timing&] SI0U Refresh | Unit Setings | Serial F'ort] Penpheral Service | FINS F'ru:uteu:tinn]

tode

" Program
[ 10M Hold Bit T Monitor

* Fun
~

Execution Setting
[ Start running program when intializing Unit/lnner board recogrition

[ Start peripheral service when lnner board is being recogrized

CJ1ZH-CPUG4-EIP IMaonitor

I Startup Hold Settings

® Forced Status Hold Bit Startup Hold Setting

Use this parameter to set whether to retain the Forced Status Hold Bit (A500.13) in the Auxiliary
Area at startup.

sbumes dnies 91d £-6

Parameter Settings Default Function AT i
and words
Forced Sta- OFF: Cleared | OFF This setting determines whether the status of | A500.13
tus Hold Bit | ON: Retained the Forced Status Hold Bit (A500.13) is (Forced Sta-
Startup Hold retained at startup. tus Hold Bit)
Setting

* Relation between Forced Status Hold Bit at Startup and this Parameter

The Forced Status Hold Bit (A500.13) can be turned ON to retain the forced status of all bits that
have been force-set or force-reset when the CPU Unit's operating mode is switched between PRO-
GRAM mode and MONITOR mode. When the PLC is turned ON, the Forced Status Hold Bit itself
will be turned OFF unless it is protected with this PLC Setup parameter setting.

If the Forced Status Hold Bit Startup Hold parameter is set to ON, the status of the Forced Status
Hold Bit will be protected when the PLC is turned ON. If this parameter is set to ON and the Forced
Status Hold Blt itself is ON, all force-set and force-reset bits will retain their forced status when the
PLC is turned ON.

If the memory is not retained because the battery voltage is low, the Forced Status Hold Bit will be
cleared whether this parameter is set to ON or OFF.

sBumeg uoneledp dnueis 1-¢-6
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9 PLC Setup

OFF: Forced Status Hold Bit cleared at startup

Forced bit status

|:>Power
OFF

Mode switch ] Retained

Forced Status
Hold Bit: ON

(F;c,’\lwer Forced bit status

Power ON | Not retained

Forced Status
Hold Bit: OFF

Not retained
when power is
turned ON.

ON: Forced Status Hold Bit protected at startup

Forced bit status

Power
OFF

Mode switch ]Retained

Forced Status
Hold Bit: ON

Power
ON Forced bit status

Power ON | Retained

< Retained when
power is turned
ON.

Forced Status
Hold Bit: ON

® |OM Hold Bit Startup Hold Setting

Use this parameter to set whether to retain the status of the IOM Hold Bit in the Auxiliary Area at

startup.
Parameter Settings Default Function Helgtediiges
and words
IOM Hold Bit | OFF: Cleared | OFF This setting determines whether the status of the | A500.12 (IOM
Startup Hold | oN: Retained IOM Hold Bit (A500.12) is retained at startup. Hold Bit)

Setting

When you want all of the data in I/O Memory to
be retained when the power is turned on, turn ON
the IOM Hold Bit and set this setting to ON.

¢ Relation between IOM Hold Bit and this Parameter

The IOM Hold Bit (A500.12) can be turned ON to retain all of the data in I/O memory when the CPU
Unit's operating mode is switched from PROGRAM mode to RUN or MONITOR mode, and vice
versa. When the PLC is turned ON, the IOM Hold Bit itself will be turned OFF unless it is protected
with this PLC Setup setting.

If the IOM Hold Bit Status at Startup setting is ON, the status of the IOM Hold Bit will be protected
when the PLC is turned ON. If this parameter is set to ON and the IOM Hold Bit itself is ON, all data
in 1/0 memory will be retained when the PLC is turned ON.

If the memory is not retained because the battery voltage is low, the IOM Hold Bit will be cleared
whether this parameter is set to ON or OFF.
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OFF: IOM Hold Bit cleared at startup

Non-retained parts

Non-retained parts Power |:>Power '
OFF ON of I/O memory:
of /0 memory Cleared

Mode switch 1 Retained Power on | Not retained
IOM Hold Bit: IOM Hold Bit: | +Not retained when
OFF power is turned ON.

ON: IOM Hold Bit protected at startup

Non-retained parts I:>p0wer Power |Non-retained parts

of 1/0 memory OFF ON of 1/0 memory:
Retained
Mode switch ]Retained Power on | Retained
IOM Hold Bit: ON IOM Hold Bit: ON | *Retained when

power is turned ON.

I Mode
® PROGRAM, MONITOR, or RUN

Set the operating mode to be used at startup.

©

w

Related T

Parameter Settings Default Function flags and o
words ®

Mode ¢ Program: PROGRAM mode RUN mode Sets the CPU Unit's 5
* Monitor: MONITOR mode operating mode at star- g

* Run: RUN mode tup. 2

»

I Execution Setting

® Start Running Program when Initializing Unit/Inner Board Recognition

Set whether to wait for startup processing of specific Units at startup.

©

@

Related 2

Parameter Settings Default Function flags and g

words S

Start running OFF: Wait | OFF To start the CPU Unit in RUN or MONITOR mode %

program when | for Units. even if there is one or more Units™1 that has not 5

|n|t!al|zmg ON: Do not completed startup processing, set this setting to ON 7

Unit/Inner | \yait, (Don't wait for Units). =2

tt?oard recogni- To wait for all Units to finish startup processing, set @
lon this setting to OFF (Wait for Units).

*1 This setting applies only to specific Units. If “do not wait” is set, the CPU Unit will not wait only for those specific
Units, i.e., it will still wait for all other Units to start.
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9-3-2 CPU Unit Settings

=3 PLC Settings - NewPLC1

File Cptions

Startup  Settings lTimings] S0 Hehesh] UnitSettings] Senal Port F'eripheraISewice] FIMS F'mtectian]

Help

Execute Process

[ Do nat detect Low B attent

[v Detect Duplicated Fefreshing Ermraor

[ Stop CPU on Instaction Ermar

[ Don't register FAL to emar log

Background Execution
[~ Table data process instructions

[ Shing data process instiictions

[ Data shift process instructions

1] 3: Com Port number

Caommz [nstructions Settings in FB

Fietry Counts
Responze Timeout [default 2z)

Cornms Instructions in FB

il El:
1] 3: 01z

DeviceMet Comms Instructions in FE |0 3: 01z

=101 x|

CJzZH-CPUG4-EIR

Offline

I Execute Process

® Do not Detect Low Battery (Operating without a Battery)

Set whether to detect battery errors (default: Detect). Use the Do not detect setting to operate with-
out a battery. For details, refer to information in the CJ2 CPU Unit Hardware User’s Manual (Cat. No.

W472).
Parameter Settings Default Function Relatediiaes
and words
Do not OFF: OFF This setting determines whether the CPU Unit bat- A402.04
detect Low | Detect tery errors are detected. If this setting is set to OFF | (Battery Error
Battery ON: Do not (detect) and a battery error is detected, the Flag)
detect ERR/ALM indicator on the CPU Unit will flash and
the Battery Error Flag (A402.04) will be turned ON,
but CPU Unit operation will continue.
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@ Additional Information

Battery-free Operation

¢ Operating without a Battery

The following data can be held when the PLC operates without a battery.
¢ User program and network symbols

e Parameters (e.g., PLC Setup, registered I/O tables, routing tables, CPU Bus Unit settings,
PLC names)

¢ Data saved in the non-volatile memory in the CPU Bus Units and Special I/O Units
(e.g., protocol macro data in Serial Communications Units)

The following data is not held. The values will not be stable.
* /O memory (including the Holding, DM, EM, and Auxiliary Areas)
* The clock built into the CPU Unit

e Setting Operation without a Battery
e PLC Setup
Set the PLC Setup as described below.

(1) The I/O memory will be unstable when there is no battery, so clear the IOM Hold Bit
Check Box so that the IOM Hold Bit is cleared at startup.

(2) Forced status will be unstable when there is no battery, so clear the Forced Status Hold
Bit Check Box so that Forced Status Hold Bit is cleared at startup.

(3) Select the Do not detect Low Battery Check Box.
* Programming

The operation of the Output OFF Bit will be unstable when there is no battery, so insert the
following instructions so that the Output OFF Bit does not turn ON.

LD P_Off
OUT A500.15

sbumes dnies 91d £-6

* Precautions for Operation without a Battery
Be careful of the following points when you operate without a battery.
e |nitializing Data

Values in the DM Area, EM Area, and other 1/0O memory areas will be unstable. Be sure to
set the initial values from the program.

Example:
LD A200.11
MOV #0918 DO // Initialization of DO values at start of operation

sbumes 1un NdO 2-€-6

¢ Unstable Clock

The clock built into the CPU Unit will not operate and the values will be unstable. Therefore, the
data on dates and times recorded in the error log will not be displayed correctly. Also, if files are
saved on a Memory Card, the date and time that the file was created will not be stable.
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|E| Precautions for Correct Use

The contents of the DM, EM, HR, and AR Areas in the CPU Unit are not backed up to internal
flash memory. The contents of the DM, EM, HR, and AR Areas are retained by the battery when
the power is turned OFF or interrupted. This data may be lost if there is a battery error. Provide
measures in the program using the Battery Error Flag (A402.04) to re-initialize data.

® Detect Duplicated Refreshing Error (Setting Whether to Detect Duplicate
Refresh Errors)

This setting determines whether duplicate refresh errors are detected (default: detect). Duplicate
refresh errors will be detected in the following cases if this parameter is set to the default (ON:

detect).
Related
Parameter Settings Default Function flags and
words
Detect Dupli- | OFF: Do not | ON This setting determines whether duplicate refresh A402.13
cated detect errors are detected. If this setting is set to ON (Duplicate
Refreshing ON: Detect (detect) and an error is detected, the ERR/ALM indi- | Refresh
Error cator on the CPU Unit will flash and the Duplicate Error Flag)
Refresh Error Flag (A402.13) will be turned ON.
CPU Unit operation will continue.

® Stop CPU on Instruction Error

This setting determines whether operation will be stopped if an instruction execution error occurs
(default: Do not stop). Stopping the CPU Unit for instruction errors is used when debugging the pro-
gram. A program error will be generated as an instruction error if any of the following flags is turned
ON if Stop CPU on Instruction Error is set to stop the CPU Unit.

Instruction error flag | Address Cause OFF: Do not stop | ON: Stop
N Instruction Processing | A295.08 The ER Flag was turned
Instruction Error Flag ON. . _
error Indirect DM/EM BCD | A295.09 | The contents of a DM/EM Operation Operation
Error Flag word was not BCD when —| continues. | stops.
BCD was required for
indirect addressing.
\ lllegal Access Error A295.10 |Attempted to access part
Flag of memory that is off-limits
from the program.
Parameter Settings Default Function Related flags and words
Stop CPU OFF: Continue | OFF This setting determines whether A295.08 (Instruction Process-
on Instruc- | oN: Stop instruction errors (instruction pro- | ing Error Flag), A295.09 (Indi-
tion Error cessing errors (ER) and illegal rect DM/EM BCD Error Flag,

access errors (AER)) are treated
as non-fatal or fatal errors.

A295.10 (lllegal Access Error
Flag) (If this setting is set to
OFF, these flags won't be turned
ON even if an instruction error
occurs.)

CJ2 CPU Unit Software User’s Manual



® Don’t Register FAL to Error Log

This parameter determines whether to register the error to the error log when a user-programmed
FAL error occurs.

9 PLC Setup

Parameter Settings Default Function Related flags and words
Don't regis- | OFF: Record OFF This setting determines if user- -

ter FAL to user-defined defined FAL errors created with

error log FAL errors in FAL(006) and time monitoring for

error log.

ON: Don't
record user-
defined FAL
errors in error
log.

FPD(269) will be recorded in the
error log (A100 to A199). Set it to
ON to prevent these errors from
being recorded.

CJ2 CPU Unit Software User’s Manual
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I Background Execution Settings

The following instruction will have a large affect on the cycle time, depending on the amount of data
handled by the instruction. The background execution settings can be used to divide processing of the
instructions over more than one cycle, to reduce the affect on the cycle time. Refer to 10-2-5 Back-
ground Execution for detalils.

® Table Data Process Instructions

This parameter determines whether to process Table Data Instructions in the background.

Related
Parameter Settings Default Function flags and
words
Table data | OFF: Not executed | OFF This setting determines if Table Data Instruc-
process in background. tions will be processed over multiple cycle
instructions | oN: Executed in times (i.e., processed in the background).
background.
® String Data Process Instructions
This parameter determines whether to process String Data Instructions in the background.
Related
Parameter Settings Default Function flags and
words
String data | OFF: Not executed | OFF This setting determines if String Data Instruc- | ---
process in background. tions will be processed over multiple cycle
instructions | ON: Executed in times (i.e., processed in the background).
background.
® Data Shift Process Instructions
This parameter determines whether to process Data Shift Instructions in the background.
Related
Parameter Settings Default Function flags and
words
Data shift OFF: Not executed | OFF This setting determines if Data Shift Instruc- -
process in background. tions will be processed over multiple cycle times
instructions | ON: Executed in (i.e., processed in the background).
background.
® Com Port Number
This parameter sets the communications port number used in background processing.
Related
Parameter Settings Default Function flags and
words
Com Port 0 to 7: Communica- | 0 (No. 0) The communications port number (internal log- | ---

number

tions ports 0 to 7
(internal logical
ports)

ical port) that will be used for background exe-
cution.

EI Precautions for Correct Use

Background processing cannot be used in interrupt tasks if high-speed interrupt function is
enabled in the PLC Setup. An instruction processing error will occur.
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I Comms Instructions Settings in FB (for FB Library)

The following parameters are used only for OMRON function blocks. They are not used for any other
application.

The number of resends and response monitoring time must be set by the user in the FB communica-
tions instructions settings in the PLC Setup, particularly when using function blocks from the OMRON
FB Library to execute FINS messages or DeviceNet explicit messages communications. The values set
in this PLC Setup for OMRON FB Library will be automatically stored in the related Auxiliary Area words
A580 to A582 and used by the function blocks from the OMRON FB Library.

® Retry Counts

This parameter determines the number of retries for executing communications instructions within
function blocks.

Related
Parameter Settings Default Function flags and
words
Retry Oto 15 0 Set the number of retries for sending commands when | A580.00 to
Counts executing DeviceNet explicit messages or FINS mes- | A580.03
sages within function blocks.

® Response Timeout for Comms Instructions in FB

This parameter determines the response monitoring time for executing communications instructions
in function blocks.

® Response Timeout for DeviceNet Comms Instructions in FB

This parameter determines the response monitoring time for executing DeviceNet communications
instructions in function blocks.

Related

Parameter Settings Default Function flags and
words ©
w
Comms 0001 to 65535 0000:2 s A response timeout occurs when no A581 -
Instructions | (Unit: 0.1 s, 0.1 to 6553.5) response is returned within the time set ()
Settingsin | 0oo0: 2 5 here for FINS commands executed @
FB within a function block. 5
»
o
g‘.
«Q
»

Related

Parameter Settings Default Function flags and
words b
DeviceNet | 0001 to FFFF 0000: 2 s A response timeout occurs when no A582 o
Comms (Unit: 0.1 s, 0.1 to 6553.5) response is returned within the time set 9
Instructions | ggoo: 2 s here for explicit messages commands g
in FB executed within a function block. 2
g
g
(7]
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9-3-3 Timings/Synchronous Settings

9-14

=3 PLC Settings - NewPLC1

File Options Help

=10]x]

Startupl Settings  TimingsSynchronous I Slau Hefleshl UnitSettingsI Serial Portl Peripheral Service | FINS Protectionl

—Cycle Time Settin

Constant Cpcle

Wwhatch Cycle Time (10 - 40000ms)
£ 1000ms [default)

~ ManualSettingI D_q s

gg———— 1~ Synchronous Unit Operation Setting:

[~ Use Spnchronous Operation

Synchronous Cycle Time [default 2rs)

0= s (0.5 - 10.0 ms]

— Synchronous Data Refresh Area Allocation
Start Address SizelArea)

£ Nat Constant [default
¥ Caonstant (0.2 - 32000me)

I 2 _lj ms
Fower Off Detection Time [0 - 10ms)

I D_l; iz [default:0ms)

Output : |

Input : |

| Canfigure. . |

Syhchronauz Unit [Unit Mo

| Output Size | InpLit Size:

[" Enable high speed interrupt function

Scheduled Intermupt Interval
I‘I 1] Vl s [default:10ms)

FPower OFff Interrupt
& Do not use [default]
 Use

—Intermupt Settings———————————————————

[zt | Deletel

Special Uit Setup |

Set default values to 8 words for each output/input size [synchronous data refresh
area) of the synchronous unit. Each size can be changed if neceszary.

CIZH-CPUG4  |Offline

® Watch Cycle Time

This parameter is used to set the Watch Cycle Time to settings other than the default (1000 ms).

Parameter Settings Default Function el
and words
Watch ON: Default ON (1,000 | Setto OFF to set any watch cycle time other | A401.08 (Cycle
Cycle Time | (1,000 ms: 1 s) ms: 1) than the default value of 1 s. Time Exceeded
OFF: Manual Flag)
Setting

(10-ms units)

10to 40,000 ms |0

This setting is valid only when the above
parameter is set to OFF (manual setting). If
the cycle time exceeds the value set for the
watch cycle time, A401.08 (Cycle Time Too
Long Flag) will turn ON.

A264 and A265

(Present Cycle
Time)

CJ2 CPU Unit Software User’s Manual
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* When to Change the Watch Cycle Time

If the cycle time exceeds the watch (maximum) cycle time setting, the Cycle Time Exceeded Flag
(A401.08) will turn ON and PLC operation will be stopped. This parameter must be changed if the
normal cycle time exceeds the default watch cycle time setting of 1 s.

‘Watch Cycle | watch Cycle ! L
Time Time ! Watch Cycle | |
Time o
Watch - A o j
Time Actual Cycle Actual Cycle  Actual Cycle
| Time Time Time
)
OVER
Cycle Time ON |
Exceeded Flag
A401.08 !

CPU Unit operation is
stopped.

Note The default value for the watch cycle time is 1 s (1,000 ms).

® Cycle Time

This parameter sets the minimum cycle time when the minimum cycle time function is used (default:
variable cycle time).

Related
Parameter Settings Default Function flags and
words
Constant OFF: Minimum ON (vari- Set this setting to OFF to use a minimum cycle ---
Cycle Time | cycle time able) time. If a minimum cycle time is to be used, the
ON: Variable cycle time must be set.

Set to 0.2 to 32000.0 to specify a minimum cycle | ---
time. If the cycle time is less than this setting, it will
be extended until this time passes. Leave this set-
ting at O for a variable cycle time.

0.2 t0 32,000 ms
(0.1-ms units)

sbumes dnies 91d £-6

@ Additional Information

The minimum cycle time can be changed from the CX-Programmer display to monitor the cycle
time when the CPU Unit is in MONITOR mode (unit version 1.1 or later only).

|E| Precautions for Correct Use

If a longer cycle time is set, the service interval for Support Software will also increase, which
may result in poor responsive of online operations and difficulty in connecting online.

-103 snouoayouAg/sbuiwi] g-6-6
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* Conditions for Enabling a Minimum Cycle Time

Set the minimum cycle time to a non-zero value to eliminate inconsistencies in 1/O responses. This
parameter is effective only when the actual cycle time is shorter than the minimum cycle time set-
ting. If the actual cycle time is longer than the minimum cycle time setting, the actual cycle time will

remain unchanged.

Minimum Cycle Time Not Set

Actual processing
time

Refresh

Actual processing
time

Refresh

Actual processing
time

Refresh

The refresh intervals
are not constant.

® Scheduled Interrupt Interval

1st cycle time

Adjustment according

to the wait time

> 2nd cycle time

3rd cycle time

Minimum Cycle Time Set

Actual processing
time

>  Waittime

Refresh

AN

Actual processing
time

Wait time

Refresh

time

Wait time

Refresh
eires J

N A

Actual processing -< """"""""" )

Value set for minimum cycle time

y--

The I/0 will be refreshed within the time set for the minimum cycle time.

This parameter sets the time unit used in scheduled interrupt intervals to 1 ms, 0.1, or the default of

10 ms.
Related
Parameter | Settings Default Function flags and
words
Scheduled | 10 ms 10 ms This setting determines the time units used in sched-
Interrupt e 1.0ms uled interrupt interval settings.
Interval e 0.1ms

¢ Scheduled Interrupt Time Unit

This parameter sets the time unit for the scheduled interrupt interval settings. Set the scheduled
interrupt interval from the program with MSKS(690).

Scheduled Interrupt Time Units
e p

Interval

Scheduled interrupt task

]
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® Power OFF Detection Delay Time

This parameter is used to set the power OFF detection delay time to a value other than 0 ms.

Related
Parameter Settings Default Function flags and
words
Power Off Oto10ms |Oms This setting determines how much of a delay there will | ---
detection (1-ms units) be from the detection of a power interruption (approxi-
time mately 10 to 25 ms for AC power and 2 to 5 ms for DC

power after the power supply voltage drops below 85%
of the rated value) to the confirmation of a power inter-
ruption. The default setting is 0 ms.

When the power OFF interrupt task is enabled, it will be
executed when the power interruption is confirmed. If
the power OFF interrupt task is disabled, the CPU will
be reset and operation will be stopped.

Note This parameter is not supported when the CJ1W-PD022 Power Supply Unit is mounted.

Power OFF Detection Delay Time

This parameter determines how much of a delay there will be from the detection of a power interrup-
tion until a power interruption is established and the regular program is stopped. The setting can be
between 0 and 10 ms.

Extend the time until detection of a power interruption when momentary interruptions in a bad power
supply are causing PLC operation to stop. It takes a maximum of 10 ms for the internal 5-VDC
power supply to drop to 0 VDC after the initial power interrupt detection time. This 10 ms is the power
supply holding time. It is equal to the power OFF detection time plus the processing time required to confirm the
power interruption. The power OFF delay time is 10 to 25 ms (not consistent) for AC power supplies, 2 to 5 ms
for CJ1W-PD025 DC Power Supply Units, and 2 to 10 ms for CJ1W-PD022 DC Power Supply Units.

Note This parameter is not supported when the CJ1W-PD022 Power Supply Unit is mounted. (Refer to A-5 Oper-
ation for Power Interruptions.)

100% of rated power supply voltage

AC: 85%
(DC: 80%)

Time

sbumes dnies 91d £-6

'Default power OFF!
detection time: ;Power OFF:

! AC:10to25ms | detection ;
DC:2to5ms . delay time:

- 10to 10 ms !

' (not consistent) L

Power OFF s
Regular program interrupt task top

Note The execution time of the program in the power OFF interrupt task must be less than 10 ms minus the power
OFF detection delay time. For information on power OFF interrupt tasks, refer to 5-2-3 Interrupt Tasks. For
information on operation at power OFF, refer to A-5 Operation for Power Interruptions.

-103 snouoayouAg/sbuiwi] g-6-6
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® Power OFF Interrupt Disabled

This parameter determines whether the power OFF interrupt task is enabled.

Related
Parameter Settings Default Function flags and
words
Power Off Inter- ON: Disabled ON When this setting is set to OFF (enabled), the | ---
rupt disabled OFF: Enabled power OFF interrupt task will be executed
when power is interrupted.

Note This parameter is not supported when the CJ1W-PD022 Power Supply Unit is mounted.

® Power OFF Interrupt Task

This parameter determines whether a power OFF interrupt task will be executed when a power inter-
ruption is detected. (When this parameter is set to ON, the regular program will just stop when a
power interruption is detected.)

The power OFF interrupt task will be stopped when the power hold time (processing time after
power interrupt + power OFF detection delay time) has elapsed. The maximum power hold time is
10 ms.

When a power OFF detection delay time has to be set, be sure that the power OFF interrupt task
can be executed in the available time (10 ms minus the power OFF detection delay time).

Note This parameter is not supported when the CJ1W-PD022 Power Supply Unit is mounted. (Refer to A-5 Oper-
ation for Power Interruptions.)

® Enable High-speed Interrupt Function (CJ2H CPU Units Only)

This parameter is used to enable or disable high-speed interrupt function.

Related
Parameter Settings Default Function flags and
words
Enable high- OFF: Disable high- OFF (Disable high- | High-speed interrupt function | ---
speed interrupt speed interrupt func- speed interrupts.) is enabled when the Enable
function tion. high-speed interrupt function
ON: Enable high-speed Option is selected.
interrupt function.

High-speed interrupt function improve execution of interrupt tasks under certain restrictions. For
details, refer to 10-2-6 High-speed Interrupt Function.

If the Use Synchronous Operation Check Box is selected in the PLC Setup, the Enable high-speed
interrupt function Check Box will be selected automatically.

® Synchronous Unit Operation Settings (CJ2H CPU Units Only)

These settings are required to use the synchronous unit operation function. Refer to 10-8-7 PLC
Setup for details.
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9-3-4 Special I/0 Unit Cyclic Refreshing
|7 PLC Settings - NewPLCL =10l x|

File Cptions Help

Startup] Settingsl Timingz 510U Refresh lUnitSettings Serial F'Dlt] Penpheral Service | FINS F'n:ntectiunl

Dizable SIOL Cyclic Refresh

=
camim

CJ1ZH-CPUG4-EIP CFFline

] Disable SIOU Cyclic Refresh

These parameters specify whether to disable cyclic refreshing for Special I/O Units (SIOU).

Parameter/ Settings Default Function

Related flags
and words

Cyclic Refreshing for | OFF: Enabled OFF (disabled) | These settings determine whether data will be
Units 0 to 95 ON: Disabled exchanged between the specified Unit and the
There is a parameter Special I/0O Unit's allocated words (10 words/Unit)
for each group of 15 during cyclic refreshing for Special I/O Units.

Units

CJ2 CPU Unit Software User’s Manual
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® Prohibiting Cyclic Refreshing of Special I/O Units:

Always disable cyclic refreshing of the Special /0 Units if an IORF(097), FIORF(225), IORD(222),
or IOWR(223) instruction is to be used to refresh the Special /0 Units in an interrupt task. If any of
the following is executed in an interrupt task when cyclic refreshing is enabled for the Special I/0
Units a duplicated refreshing error (non-fatal) will occur, and the Duplicate Error Refresh Flag
(A402.13) will turn ON.

* Refreshing I/O for the same Special I/O Unit with an IORF(097)/FIORF(225) instruction

* Reading or writing data for memory areas in the same Special /0 Unit with an
IORD(222)/I0WR(223) instruction

Special 1/0 Unit CPU Unit

The settings in the CPU Unit determine
whether data will exchange data with the
Special specified Special I/O Units for the 10

/O Unit words allocated to each Special /0O Unit
in the CPU Unit (between CIO 2000 to
CIO 2959) during cyclic I/O refreshing.

Area

|-_l7| Precautions for Correct Use

Whenever disabling a Special 1/0 Unit's cyclic refreshing, be sure that the 1/0O for that Unit is
refreshed with IORF(097) or FIORF(225) in the program at least every 11 seconds during opera-
tion. A CPU Unit service monitoring error will occur in the Special /0 Unit if it is not refreshed
every 11 seconds. (The ERH indicator and the RUN indicator on the Special /0 Unit will light.)
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9-3-5 Basic I/0 Unit Rack Response Times
| 7 PLC Settings - NewPLC1

File Cptions Help

=101 %]

Startup] Settingsl Timingsl S10U Refresh  Unit Settings lSeriaI F'Dlt] Penpheral Service | FINS F'n:ntectiunl

Rack 0 Responze Time

Rack 1 Responze Time

EI0TE ~ | [Detaun (Bms) |

Rack 2 Responze Time

SlotD =] |Default (8ms] |

Rack 3 Responze Time

Fack 4 Rezponze Time

[slotn = | |Default Ems) = |

Rack 5 Responze Time

Siotn =] |Default (8ms] |

Rack & Responze Time

[slotd = [Defaul (gms) > |

Rack 7 Responze Time

Slot0 =] |Default (8ms) |

[slotd = [Default (Bms) > |

[Slot0 =] |Default Bms) x|

CJ1ZH-CPUG4-EIP CFFline

I Rack 0 to 7 Rack Response Times

These parameters are used to set the input response times for Basic 1/0 Units to settings other than the

default of 8 ms. e
The power supply to the PLC must be turned OFF and then ON after transferring the PLC Setup to the E
CPU Unit. »
]
[=
Parameter Settings Default Function ge il Cav=and o
words @
Rack 0, Slots 0 to 9 Default: 8 ms 8 ms Sets the input response time (ON response | A220 to A259: §
Rack 1, Slots 0 t0 9 No filter timg =OFF rgsponse time) for CJ-series Actual input Q
Rack 2 Slots 010 9 0.5ms Basic I/O Units. response times for
’ 1ms If no filter is set (0 ms), there will be a delay | Basic I/O Units
Rack 3, Slots 0 to 9 in the ON or OFF response time based on
Rack 4. Slots 0 to 9 2ms delays in the Unit's internal elements. For
4 ms details on delays in ON/OFF response time
Rack 5, Slots 0 to 9 8 ms for each Unit, refer to the CJ2 CPU Unit
Rack 6, Slots 0 to 9 16 ms Hardware User's Manual (Cat. No. W472).
Rack 7, Slots 0 to 9 32 ms

3oey 1un O/l diseg G-€-6
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9-22

® Changing the Basic I/O Unit Rack Response Time

The Rack response time can be set for Basic I/O Units by Rack and slot. Increasing a setting
reduces the effects of chattering and noise. Decreasing a setting allows reception of shorter input
pulses. Do not set the ON response time or OFF response time to less than the cycle time.

Pulses shorter than the input
response time are not received.
Input such as a
proximity sensor

Input bit

— —>
Input response time  Input response time
The Rack response time settings are transferred to the Basic 1/0O Units when the PLC is turned ON.

When the Unit's settings are changed, they are stored in A220 to A259 (Actual Input Response
Times for Basic 1/0 Units). When the settings in the PLC Setup have been changed with the PLC in
PROGRAM mode, the PLC Setup settings will differ from the actual settings in the Units. In this
case, the values in A220 to A259 can be checked to see the input response times actually set in the
Units.
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9-3-6 Serial Port Settings

=2 PLC Settings - NewPLC1 EEX

File Options Help

Startup] Settings] Timings] siau Hefresh] Uit Settings  Serial Port l PeripheraIService] FIMNS Protection]

Communications Settings Link “wfords
* Standard (3500 :1.7.2E]
" Custom  Baud Farmat
Start Code End Code
¢ ¢ = ¢
S = -
- e =
Fiesponze Timeout Uit Murnber Drelay MT/PLC Link bax FL Link Unit Mo,

[default 5000ms)

CIZM-CPU3S  Offline

The following parameters are valid when pin 5 on the DIP switch on the CPU Unit is OFF (default).

I Communications Settings

©

&

)

Related flags and o

Parameter Settings Default Function 9 7
words o

Communica- | * Standard (9600: 1, 7, 2, E): | Standard The standard settings (9600: 1, 7, 2, E) | A619.02 5
tions Settings Standard settings are for Host Link Mode, 1 start bit, 7 (Serial Port Settings Q
e Custom: Any setting data bits, even parity, 2 stop bits, and a Changing Flag) =

baud rate of 9,600 bps. a

Set custom settings to use any other
communications settings.

* Serial Port Settings

Set the serial port settings in the PLC Setup when you need to change these settings from the
defaults. Specify the frame format when no-protocol mode is selected.

The port settings can also be changed with STUP(237). The Serial Port Settings Changing Flag
(A619.02) is turned ON when STUP(237) is executed and it is turned OFF when the port settings
have been changed.

When pin 5 of the DIP switch on the front of the CPU Unit is ON, the CPU Unit automatically detects
the communications parameters of a Programming Device (including a Programming Console) con-
nected to the RS-232C port. Those automatically detected parameters are not stored in the PLC
Setup.

sbumes 1od [eles 9-€-6
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=
OmRrON
SYSMAC
CJ2H
CPUB4-EIP
gensraee-- IR .
w1 ©"
[ ©. @
- EtherNet/IP
PERIPHERAL
—+—— Serial port communications settings when DIP switch pin 5
is OFF:
PORT .
100BASE-TX Default settings:
10BASE-T . . . .
O Host link mode, 1 start bit, 7 data bits, even parity,
80 2 stop bits, and a baud rate of 9,600 bps
[e)
39 .
o) Custom settings:
(@) Set the communications mode (host link, NT Link,
o no-protocol*, or peripheral bus) and other settings,
= N = such as the baud rate.
A send delay can be set in no-protocol mode. The operation of this delay is shown in the following
diagram.
Send delay Delay
- ~| Transmission
} Time

TXD(236)
The following table shows the message formats that can be set for transmissions and receptions in

no-protocol mode.

End code setting

None Yes

Start code | None | DATA [CR+LF|

setting
Yes [sT| oata [ep| |[sT| pata [cReF]

No. of bytes received Data: 1 to 256 bytes

CR+LF
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Selecting Standard (9600: 1,7,2,E)

If Standard (9600: 1,7,2,E) is selected, the following communications settings will be used uncondition-
ally.

e Baud rate: 9,600 bps

* Start bits: 1 bit

e Data length: 7 bits

* Stop bits: 2 bits

* Parity: Even

* Mode (serial communications mode): Host link

Note The mode and other settings will be disabled.

Use the following procedure to set the communications to custom settings.

1 Select the Custom Option for the communications settings.

2 Select the serial communications mode in the Mode Field.

3 Make other settings.

Selecting Custom

If custom settings is selected, the following baud rates, parameters, and modes can be selected.

I Baud Rate (When Custom Settings Is Selected)

©

&

Setting Meaning Setting Meaning Relati;lofrlsgs e E

115200 11,5200 bps 4800 4,800 bps A619.02 (Serial Port g

57600 57,600 bps 2400 2400 bps Ele;;‘)“gs Changing E,

38400 38,400 bps 1200 1,200 bps =

19200 19,200 bps 600 600 bps @
9600 (default) 9,600 bps 300 300 bps

® Format (When Custom Settings Is Selected)

Selected data Data length Stop bits Parity Related flags and words §
7,1,E 1 bit Even A619.02 (Serial Port Settings @
71,0 Odd Changing Flag) =
7,1,N None éj
7,2,E (default) 2 bits Even g
72,0 Odd 3
7,2,N None
8,1,E 1 bit Even
8,1,0 Odd
8,1,N None
8,2,E 2 bits Even
82,0 Odd
8,2,N None

CJ2 CPU Unit Software User’s Manual
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I Mode (When Custom Settings Is Selected)

Select the serial communications mode for the built-in RS-232C port.

Related flags and

Parameter Settings Default Function
words
Mode ¢ Host link Host link*1 This setting determines whether A619.02
« NT link (1:N) the serial port will operat.e in host (Serial Port Settings
+ RS-232C (no-protocol) link '_“Od_e or anoth?; serial com- | Ghanging Flag)
 Peripheral Bus (Toolbus) munications mode.
¢ Serial gateway
¢ Serial PLC Link (Polling
Unit)
 Serial PLC Link (Polled
Unit)
*1  The host link (SYSMAC WAY) is the communications mode for connection with a general host computer.

*2 Communications will not be possible with PTs set for 1:1 NT Links.

® Related Settings for Each Selection Mode

Mode

Related settings

Host link (default)

Baud rate, parameter, unit number

NT link (1:N)

Baud rate, NT/PC link max.

RS-232C (No-protocol)

Baud rate, parameter, start code, end code, delay

Peripheral Bus (Tool Bus)

Baud rate

Serial gateway

Baud rate, parameter, response monitoring time

Serial PLC Link (Polling Unit)

Communications settings, mode, number of link words, link method,
maximum unit number in NT Link or Serial PLC Link (No. NT/PC Link

Max.)

Serial PLC Link (Polled Unit)

Communications settings, mode, Serial PLC Link Polled Unit unit

number

® Host Link Settings

Use the Host Link Mode to perform communications using Host Link with a computer or other host
device and also when a baud rate other than 9,600 bps will be used.

* Unit Number (for CPU Unit in Host Link Mode)
Set the unit number for a PLC slave.

Parameter

Settings Default

Function

Related flags and words

Update timing in
CPU Unit

Unit Number

0 to 31 0

This setting determines the
CPU Unit's unit number

when it is connected in a 1-
to-N (N=2 to 32) Host Link.

A619.02

(Serial Port Settings
Changing Flag)

Each cycle

® NT Link Settings

Use the NT Link Mode to perform

Series or NT Series).

Baud Rate (bps)

communications with an OMRON Programmable Terminal (NS

Parameter Settings Default Function Related flags and words
Baud Rate 115,200, 115,200 bps It is recommended to set to 115,200 bps when | A619.02
38,400 bps setting this value from the CX-Programmer. (Serial Port Settings
Changing Flag)

9-26
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Parameter Settings Default Function Related flags and words
NT/PC Link Oto7 1 This setting determines the highest unit number | A619.02
Max. of PT that can be connected to the PLC.

(Serial Port Set
Changing Flag)

tings

® RS-232C (No-protocol) Settings

Use the No-protocol Mode to perform no-protocol communications with a bar coder or other device.

Start Code
Related
Parameter Settings Default Function flags and
words
Start Code | Disable or Set Disables Set whether a start code will be used for | ---
the frame format of data to be sent and
received with no-protocol communica-
tions.
0x0000 to 00FF 0x0000 Set the start code as a hexadecimal
(0000 to OOFF hex: “Ox” (00 hex) value.
means the same as hex.)
End Code
Related
Parameter Settings Default Function flags and
words
End Code | Received Bytes (noend | Received Set the type of end code that will be used | ---
code) Bytes for the frame format of data to be sent
e CRLF and received with no-protocol communi-
* Set End Code cations
Received 256 or 1 to 255 256 If the number of received bytes is
Bytes selected for the end code, the data length
will be set in byte units for no-protocol
communications sent and received.
The length of the end code and start
code are not included in the data length.
The maximum data length that can be
sent or received with one
TXD(236)/RXD(235) instruction is 256
bytes by default.
Set End 0x0000 to 00FF 0x00 If “end code” is specified for the end
Code (0000 to 0O0OFF hex: “Ox” (00 hex) code, set it here as a hexadecimal value.
means the same as hex.)
Delay
Related
Parameter Settings Default Function flags and
words
Delay 0 t0 99990 ms (10-ms 0ms When the TXD(236) instruction is exe-
units) cuted, data will be sent from the serial
port after the send delay set here has
expired.

CJ2 CPU Unit Software User’s Manual
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® Peripheral Bus (Toolbus) Settings

Select the Peripheral Bus Mode to perform communications with the CX-Programmer or other Pro-
gramming Device.

Baud Rate
Parameter Settings Default Function Related flags and words
Baud rate 9600, 19200, 38400, 115200 bps | The peripheral bus (tool- | A619.02

57600, 115200 bps bus) is specified. (Serial Port Settings

Changing Flag)

It is possible to automatically detect the baud rate at the CX-Programmer and connect the Peripheral
Bus by setting DIP switch pin 5 on the CPU Unit to ON.

® Serial Gateway Settings

The Serial Gateway protocol is selected to perform communications with OMRON components
using CompoWay/F.

Response Monitoring Time

Parameter Settings Default Function™1 R::‘a:ev;lof::gs
Response 5000 ms, 100 to 0 Monitors the time from when the FINS | A619.02
Monitoring | 25500 ms (100-ms units) | (50000 ms) | command that has been converted (Serial Port
Time into the specified protocol using Serial | gettings

Gateway is sent until the response is
received.

Default: 5 s; PLC Setup: 0.1t025.5s

Changing Flag)

*1 If a timeout occurs, the FINS end code 0205 hex (response timeout) will be returned to the FINS source.

® Serial PLC Link Polling Unit Settings (CJ2M CPU Units Only)

Select a Serial PLC Link Polling Unit to enable exchanging data between CJ2M CPU Units or
between CJ2M CPU Units and CJ1M/CP1H/CP1L/CP1E CPU Units without special programming.

Communications Settings

Parameter Settings Default Function ALEIRIC )
and words
Baud rate 38400, 115200 bps 115200 bps | Select the baud rate when specifying | A619.02
the Serial PLC Link Polling Unit. (Serial Port
Settings
Changing Flag)
Number of Link Words
Parameter Settings Default Function ALEIRIC )
and words
Link Words | 1 to 10 words 10 words This parameter is set only in the Poll- | A619.02
ing Unit. (Serial Port
Set the number of words used per Settings
node in the Serial PLC Link Area. Changing Flag)

9-28
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Parameter

Settings

Default

Function

Related flags

and words
Link Complete link method or | Complete This setting specifies the link method | A619.02
Method Polling Unit link method Link for the Serial PLC Link. (Serial Port
This parameter is set only in the Poll- | Settings

ing Unit.

Changing Flag)

Highest Unit Number for NT/Serial PLC Link

Parameter Settings Default Function AEEEERIEES
and words
No. NT/PC |0to7 0 This setting determines the highest A619.02
Link Max. unit number of the Polled Units con- (Serial Port
nected to the Polling Unit when 1:N Settings

connections are used for Serial PLC
Links.

This parameter is set only in the Poll-
ing Unit.

Changing Flag)

® Serial PLC Link Polled Unit Settings (CJ2M CPU Units Only)

Select a Serial PLC Link Polled Unit to enable exchanging data between CJ2M CPU Units or

between CJ2M CPU Units and CJ1M/CP1H/CP1L/CP1E CPU Units without special programming.

Communications Settings

Related flags

Parameter Settings Default Function
and words
Baud rate 38400, 115200 bps 115200 bps | Select the baud rate when specifying | A619.02
a Serial PLC Link Polled Unit. (Serial Port
Settings
Changing Flag)
Serial PLC Link Polled Unit Unit Number
Parameter Settings Default Function ACELER
and words
Serial PLC |[0to7 0 Set the unit number of a Polled Unit A619.02
Link Unit connected to the Polling Unit when (Serial Port
No. 1:N connections are used for Serial Settings

PLC Links.

Changing Flag)

CJ2 CPU Unit Software User’s Manual
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9 PLC Setup

9-3-7 Peripheral Service

=7 PLC Settings - NewPLC1 =10 %

File Options Help

Startup] Settingsl Timingsl siou Hefresh] UnitSettings] Seral Port  Peripheral Service | FIMS F'ratecticnnl

SyncdAsync Comms

Execution mode Miarmal i

Set time to all events

default [ :‘ “0.1 ms

C12H-CPLUG4-EIP CiFFline

® Sync/Async Comms (CPU Processing Mode)

Parameter Settings Default Function AR e
words
Execution mode Normal mode Normal Mode The CJ2 CPU Units | ---
support only Normal
Mode.
® Set Time to All Events
Parameter Settings Default Function Helateaead
words
Set time to all events | Default: 10% of 10% of cycle time Sets the maximum -
cycle time (or 0.1 ms if 10% of | time that will be
0.1 t0 3,276.7 ms the cycle time is less | used for all periph-
than 0.1 ms) eral servicing. The
maximum time can
be setto 0.1 ms or
higher.
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9 PLC Setup

9-3-8 FINS Protection
I [ £

File Cptions Help
Startup] Settingsl Timingsl SI0U Refresh | Unit Setiings | Senal F'Dlt] Peripheral Service  FINS Protection ]

Settings for FINS write protection via network
[ #/alidate FINS write protection via netwark:

Modes excluded from pratection targets

§[x] Metw... Mode

[LL

CJ1ZH-CPUG4-EIP CFFline

I Settings for FINS Write Protection via Network

® Validate FINS Write Protection via Network

©
&
This parameter determines whether write protection is used for FINS commands over a network. o
2
This parameter is used to prevent accidentally writing memory via a network connected with a con- 8
nection other than a serial connection. If this parameter is enabled, writing will be possible only from z
nodes set for the Nodes excluded from protection targets parameter. '3,
(1]
g‘.
Parameter Setting Default Function AR @
and words
Validate FINS ON: Disable FINS write protection | OFF Enables or disables write protection for
write protec- OFF: Enable FINS write protection the CPU Unit from FINS command sent
tion via network over a network (i.e., all connections
except for serial connections).
©
® Nodes Excluded from Protection Targets &
Set the nodes for which writing will be enabled even when protection is enabled. %
Set the nodes and networks from which FINS write operations will be enabled even when protection 3
is enabled. The total number of nodes set to be excluded from write protection will be automatically o)
set. 2
=}

A maximum of 32 nodes can be set. If these settings are not made (i.e., if the total number of nodes
is 0), write operations will be disabled for all nodes but the local node

Parameter Settings Default Function ACEEE R
and words
Nodesexcluded | 0 to 127 FINS command source network -
from protection address
targets™1 1 to 2552 FINS command source node address -

*1 This setting is valid only when FINS write protection has been enabled.
*2 255 (FF hex) can be set to include all nodes in the specified network.
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9-3-9 |/0O Module

Pulse 1/0 Modules can be used with CJ2M CPU Units. Refer to the CJ2M CPU Unit Pulse I/O Module
User's Manual (Cat. No. W486) for details.

i
File ©ptions Help
Startup | Settings | Timings | 510U Refresh | Unit Settings | Serial Fort | Peripheral Service | FINS Frotection 140 Module |
140 Module T Allocatian: — 1#0 Module O Allocation:
IN10 Mormal lnput 10 IMOD Mormal lnput 00
IM11 Mormal lnput 11 IMO1 Mormal lnput 01
IMN12 Mormal [nput 12 IM02 Mormal [nput 02
IN13 Mormal Input 13 IND3 Mormal Input 03
IM14 Mormal Input 14 IMO4 Mormal Input 04
IN15 Mormal [nput 15 IM05 Mormal [nput 05
IN1E Mormal Input 16 INOE Mormal Input 06
IM17 Mormal [nput 17 IMO7 Mormal [nput 07
IMN18 Mormal lnput 18 MO8 Mormal Input 08
IM19 Mormal Input 19 IM09 Mormal Input 09
OUT10 |Mormal Output 06/Pulse Output OUTOD |Mormal Output 00/Pulse Output
OuUT11 |Marmal Output 07 APulze Output OUTOl |Marmal Dutput 01 Pulze Output
QUT1Z2 |Momal Output 08/Pulze Dutput QUTOZ2 |Momal Output 02/Pulze Dutput
OUT13 |Marmal Output 09/Pulze Output OUTO3 |Marmal Output 03/Pulze Output
OUT14 |Marmal Output 10P48 Output 2 OUTO4 |Marmal Output 04P48 Output 0
OUT1S |Mormal Output 11PM Output 3 OUTOS |Mormal Output 05/PM Output 1
r~ Narmal Input Operation Interrupt [nputs and High-speed Counters Pulze Dutputs and
Input Time Constatt Guick-rezponze Inputs Origin Searches
defaultigms) - Set Set s | Hep |
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CPU Unit Functions
]

This section describes the functions that are built into the CPU Unit.

Refer to the CJ2M CPU Unit Pulse I/O Module User's Manual (Cat. No. W486) for
details on the functions that can be used when CJ2M-MD21[] Pulse 1/0 Modules are
connected to a CJ2M CPU Unit (such as high-speed counters and pulse outputs).

10-1 Clock FUuNCtions . ... ..ottt et i i e n et a s annans 10-3
10-1-1  Clock FUNCLIONS . . . ..o e 10-3
10-1-2 Times Stored iN Memory . . ... .. e 10-4
10-1-3  Free-running TiIMers ... ... ... e e 10-6

10-2 Cycle Time/High-speed Processing ............cccviiiiirnnrnnnnns 10-7
10-2-1  Minimum Cycle TIme . ... ..o e 10-7
10-2-2 Maximum Cycle Time . ... ..o e 10-8
10-2-3 Monitoringthe Cycle Time . ... . i 10-9
10-2-4 High-speed Inputs . ... e 10-9
10-2-5 Background Execution . ........ .. ... .. 10-10
10-2-6 High-speed Interrupt Function . ......... ... ... ... ... ... . ... .. ... 10-19

10-3 Startup Settings and Maintenance ................ ... ... oo iau, 10-22
10-3-1 Holding Settings for Operating Mode Changes and at Startup .......... 10-22
10-3-2 Power OFF Detection Delay Setting . ........... ... ... ... ... .. .... 10-24
10-3-3 Disabling Power OFF Interrupts . .. ... i 10-25
10-3-4 RUN OUIpUL . ..o e 10-26
10-3-5 Automatic Transferat Startup . ......... ... . .. . 10-27

10-4 Unit Management Functions ...............cc it 10-35
10-4-1 Basic /O UnitManagement ............ ... . ... 10-35
10-4-2 CPUBus UnitFlags/Bits . ......... .. ..., 10-37
10-4-3 Special /O UnitFlags/Bits ... ...... ... ... . .. . i 10-38

10-5 Memory Management Functions .................cciiiiinnnnnn 10-39
10-5-1  AutomaticBackup . ........ ... 10-39
10-5-2 EM File Memory Functions . ....... ... . . . i 10-41
10-5-3  Comment MEemMOTY . . ...t e 10-42
10-5-4 Replacing the Entire Program during Operation ..................... 10-43
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10-2

10-6 Security Functions ........... ... ittt i et 10-50
10-6-1 Write-protection Using the DIP Switch . ............ .. ... ... ... ... 10-50
10-6-2 Read Protection Using Passwords . ............... ... ... ......... 10-50
10-6-3 Program Operation Protection Using Production Lot Numbers .......... 10-55
10-6-4 Write Protection from FINS Commands . ........... ... ... ... ..... 10-56
10-6-5 PLC NAMES . ..ot e 10-60

10-7Debugging . .....oiit it e e e e 10-63
10-7-1 Forced Set/Reset ....... ... 10-63
10-7-2  TestInput . ... 10-64
10-7-3 Differential Monitoring ... ....... ... .. . 10-64
10-7-4 Online Editing . ... ... .. 10-65
10-7-5 Turning OFF Outputs . ... ... i e 10-67
10-7-6  TracingData . ......... ...t 10-68
10-7-7 Storing the Stop PositionatErrors ............ .. ... i 10-76
10-7-8 Failure Alarm Instructions . ........ ... . . . 10-77
10-7-9 Simulating System Errors . ....... ... ... 10-78
10-7-10 Failure Point Detection .......... ... ... . . i 10-79

10-8 Synchronous UnitOperation .................c it 10-81
10-8-1  OVeIVIEW . .o 10-81
10-8-2 Details on Synchronous Unit Operation ............. ... ... ... ...... 10-84
10-8-3 Synchronous Unit Operation Specifications ......................... 10-87
10-8-4 Synchronous Data Refresh ........ ... ... . . . . . i, 10-88
10-8-5 Restrictions in Using Synchronous Unit Operation .................... 10-92
10-8-6 Application Procedure . ... e 10-94
10-8-7 PLC Setup ..ot 10-95
10-8-8 Writing the Synchronous Interrupt Task . ......... ... ... .. . . . ... 10-97
10-8-9 Adjusting and Troubleshooting Synchronous Unit Operation ............ 10-98
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10 CPU Unit Functions

10-1 Clock Functions

10-1-1 Clock Functions

suopoung %2019 -0}

I Clock Data

A clock is built into the CJ2 CPU Units.

=y
The clock data from the clock in the CPU Unit is stored in the following bits in the Auxiliary Area in BCD. N
Name Address Description Q
Clock Data A351.00 to Seconds: 00 to 59 (BCD) %1
A351.07 5
Q
A351.08 to Minutes: 00 to 59 (BCD) )
A351.15 @
A352.00 to Hour: 00 to 23 (BCD)
A352.07
A352.08 to Day of the month: 01 to 31 (BCD)
A352.15
A353.00 to Month: 01 to 12 (BCD)
A353.07
A353.08 to Year: 00 to 99 (BCD)
A353.15
A354.00 to Day of the week (00 to 06 BCD):
A354.07 00: Sunday, 01: Monday, 02: Tuesday, 03: Wednesday, 04: Thursday,
05: Friday, 06: Saturday

If the battery is not connected or the battery voltage is low, the clock data in words A351 to A354 will be
unstable. Do not use the clock data unless a reliable battery is connected.

I Setting Clock Data

The data can be set by connecting the CX-Programmer online and double-clicking the PLC Clock Icon
in the project tree or by executing the DATE(735) instruction. Also, clock data can be incremented and
decremented and converted between seconds and hours.

® Clock Instructions

Instruction Mnemonic Function

CLOCK ADJUSTMENT DATE(735) Changes the internal clock setting to the setting in the specified
source words.

HOURS TO SECONDS SEC(065) Converts time data in hours/minutes/seconds format to an equiva-
lent time in seconds only.

SECONDS TO HOURS HMS(066) Converts seconds data to an equivalent time in hours/minutes/sec-
onds format.

CALENDAR ADD CADD(730) | Adds time to the calendar data in the specified words.
CALENDAR SUBTRACT | CSUB(731) | Subtracts time from the calendar data in the specified words.

CJ2 CPU Unit Software User’s Manual 10-3



10 CPU Unit Functions

10-1-2 Times Stored in Memory

10-4

Words in the Auxiliary Area automatically store the times when the power is turned ON, the times when
the power is turned OFF, the number of power interruptions, the total power ON time, the times when
the user memory (programs and parameters) is written, and the times when operation is started and
stopped. The times stored in memory must not be used if the battery is not connected or if the battery

voltage is low.

I Power ON Clock Data

The year, month, day, and time that the PLC is turned ON is stored in the following Auxiliary Area

words.
Name Address Description
Power ON Clock | A720 to The data is BCD.
Data 1 AT722 A720.00 to A720.07: Seconds (00 to 59)
A720.08 to A720.15: Minutes (00 to 59)
A721.00 to A721.07: Hour (00 to 23)
A721.08 to A721.15: Day of month (01 to 31)
A722.00 to A722.07: Month (01 to 12)
A722.08 to A722.15: Year (00 to 99)
Power ON Clock | A723 to These words contain the startup time/date for the second-to-last time that power
Data 2 A725 was turned ON. The data is BCD and the storage format is the same as words
A720 to A722.
Power ON Clock | A726 to These words contain the startup time/date for the third-to-last time that power
Data 3 A728 was turned ON. The data is BCD and the storage format is the same as words
A720 to A722.
Power ON Clock | A729 to These words contain the startup time/date for the fourth-to-last time that power
Data 4 A731 was turned ON. The data is BCD and the storage format is the same as words
A720 to A722.
Power ON Clock | A732 to These words contain the startup time/date for the fifth-to-last time that power
Data 5 A734 was turned ON. The data is BCD and the storage format is the same as words
A720 to A722.
Power ON Clock | A735 to These words contain the startup time/date for the sixth-to-last time that power
Data 6 A737 was turned ON. The data is BCD and the storage format is the same as words
A720 to A722.
Power ON Clock | A738 to These words contain the startup time/date for the seventh-to-last time that power
Data 7 A740 was turned ON. The data is BCD and the storage format is the same as words
A720 to A722.
Power ON Clock | A741 to These words contain the startup time/date for the eighth-to-last time that power
Data 8 A743 was turned ON. The data is BCD and the storage format is the same as words
A720 to A722.
Power ON Clock | A744 to These words contain the startup time/date for the ninth-to-last time that power
Data 9 A746 was turned ON. The data is BCD and the storage format is the same as words
A720 to A722.
Power ON Clock | A747 to These words contain the startup time/date for the tenth-to-last time that power
Data 10 A749 was turned ON. The data is BCD and the storage format is the same as words

A720 to A722.
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I Power Interruption Time

The date and time that the PLC is turned OFF are stored in the following Auxiliary Area words. The

number of power interruptions is also stored in the following Auxiliary Area word.

Name Address Description

Power Interrup- | A512 and | Contain the time (in BCD) at which the power was interrupted. The contents are
tion Time A513 updated every time that the power is interrupted.

A512.00 to A512.07: Seconds (00 to 59)

A512.08 to A512.15: Minutes (00 to 59)

A513.00 to A513.07: Hour (00 to 23)

A513.08 to A513.15: Day of month (01 to 31)
Number of A514 Contains the number of times (in binary) that power has been interrupted since
Power Interrup- the power was first turned ON. To reset this value, overwrite the current value
tions with 0000.

I Total Power ON Time

The total amount of time that the PLC has been ON is stored in the following Auxiliary Area word.

Name

Address

Description

Total Power ON
Time

A523

Contains the total time (in 16-bit binary) that the PLC has been ON in 10-hour
increments. To reset this value, overwrite the current value with 0000 hex.

I User Program and Parameter Revision Times

These Auxiliary Area words store the date and time that data was written to the user programs or

parameters (i.e., PLC Setup, I/O tables, routing tables, or CPU Bus Unit Setups).

Name

Address

Description

User Program
Date

A090 to
A093

These words contain in BCD the date and time that the user program was last
overwritten.

A090.00 to A090.07: Seconds (00 to 59)
A090.08 to A090.15: Minutes (00 to 59)
A091.00 to A091.07: Hour (00 to 23)

A091.08 to A091.15: Day of month (01 to 31)
A092.00 to A092.07: Month (01 to 12)

A092.08 to A092.15: Year (00 to 99)

A093.00 to A093.07: Day of the week (00 to 06)

00: Sunday, 01: Monday, 02: Tuesday, 03: Wednesday, 04: Thursday, 05: Friday,
06: Saturday

Parameter Date

A094 to
A097

These words contain in BCD the date and time that the parameters were last
overwritten.

A094.00 to A094.07: Seconds (00 to 59)
A094.08 to A094.15: Minutes (00 to 59)
A095.00 to A095.07: Hour (00 to 23)

A095.08 to A095.15: Day of month (01 to 31)
A096.00 to A096.07: Month (01 to 12)

A096.08 to A096.15: Year (00 to 99)

A097.00 to A097.07: Day of the week (00 to 06)

00: Sunday, 01: Monday, 02: Tuesday, 03: Wednesday, 04: Thursday, 05: Friday,

06: Saturday

CJ2 CPU Unit Software User’s Manual
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10 CPU Unit Functions

I Operation Start/End Times

These Auxiliary Area words automatically store the date and time that PLC operation was started and
stopped.

Name Address Description

Operation Start | A515 to The time that operation started as a result of changing the operating mode to
Time A517 RUN or MONITOR mode is stored here in BCD."1

A515.00 to A515.07: Seconds (00 to 59)
A515.08 to A515.15: Minutes (00 to 59)
A516.00 to A516.07: Hour (00 to 23)
A516.08 to A516.15: Day of month (01 to 31)
A517.00 to A517.07: Month (01 to 12)
A517.08 to A517.15: Year (00 to 99)

Operation End | A518 to The time that operation stopped as a result of changing the operating mode to
Time A520 PROGRAM mode is stored here in BCD."2

A518.00 to A518.07: Seconds (00 to 59)
A518.08 to A518.15: Minutes (00 to 59)
A519.00 to A519.07: Hour (00 to 23)
A519.08 to A519.15: Day of month (01 to 31)
A520.00 to A520.07: Month (01 to 12)
A520.08 to A520.15: Year (00 to 99)

*1  The previous start time is stored after turning ON the power supply until operation is started.

*2 If an error occurs in operation, the time of the error will be stored. If the operating mode is then changed to
PROGRAM mode, the time that PROGRAM mode was entered will be stored.

10-1-3 Free-running Timers

The times for the system timers used after the power is turned ON are stored in the Auxiliary Area.
These timers can be used to calculate time intervals without using timer instructions. These timers can
be used to calculate time intervals without using timer instructions.

Name Address Description

10-ms Increment- | AO A value of 0000 hex is set when the power is turned ON and this value

ing Free Running is automatically incremented by 1 every 10 ms. The value returns to

Timer 0000 hex after reaching FFFF hex (655,350 ms), and then continues
to be automatically incremented by 1 every 10 ms.

100-ms Increment- | A1 A value of 0000 hex is set when the power is turned ON and this value

ing Free Running is automatically incremented by 1 every 100 ms. The value returns to

Timer 0000 hex after reaching FFFF hex (6,553,500 ms), and then contin-
ues to be automatically incremented by 1 every 100 ms.

1-s Incrementing A2 A value of 0000 hex is set when the power is turned ON and this value

Free Running is automatically incremented by 1 every second. The value returns to

Timer 0000 hex after reaching FFFF hex (65,535 s), and then continues to

be automatically incremented by 1 every second.

Note When the operating mode is changed to RUN mode, automatic incrementing by 1 will continue.

Example: The time interval between processing A and processing B can be calculated in increments
of 10 ms by calculating the difference between the value in AO for processing time A and
the value in AO for processing time B without using timer instructions.
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3
N
] ] L] "<<’
10-2 Cycle Time/High-speed Processing
o
3
e
3T
g8
" . n [7/]
10-2-1 Minimum Cycle Time 2%
Qo
A minimum (or fixed) cycle time can be set in PLCs. Variations in 1/0 response times can be eliminated
by repeating the program with a fixed cycle time.
The minimum cycle time (0.1 to 32,000 ms) is specified in the PLC Setup in 0.1-ms units.
Minimum cycle time Minimum cycle time Minimum cycle time -
(Effective) (Effective) (Effective) g
£
; .
Actual cycle time Actual cycle time Actual cycle time g
If the actual cycle time is longer than the minimum cycle time, the minimum cycle time function will be ;
ineffective and the cycle time will vary from cycle to cycle. a

Minimum cycle time

Minimum cycle time Minimum cycle time (Effective)
Actual cycle time Actual cycle time Actual cvele time
(Effective) (Effective) y

® PLC Setup

When using the CX-Programmer, make the settings on the Timings/Synchronous Tab Page.

=7 PLC Settings - NewPLC1 =10 x|

File Cptions Help

Staltupl Settings  Timings/Synchronous | siou Hefreshl UnitSettingsl Serial F'ortl PeripheralSewiceI FIMS Protectionl

— Cycle Time Settinge————————— — Spnchronous Unit Operation Settings
Wwhatch Cycle Time (10 - 40000ms] ™ Use Synchionous Operation
% 1000ms [dsfaul) Synchronous Cycle Time [default 2ms) I_U:, s 0.5 - 10.0 ms)
' Manual Setting | e — Spnchronous Data Refresh drea Allocation

Canstant Cycle Start Address Size(treal

= Mok Constant [default) Output : | |
& Constant (0.2 - 22000ms) [ | | Configure...l

Synchronous Unit [Unit Mo.) | Output Size | Input Size I

27 ms

Power Off Detection Time [0 - 10ms)

D_:l iz [default:Omsz)

— Interrupt Settings

™ Enatble high speed intermupt function

Scheduled Interrupt Interval

|1D 'l iz [default:10mg)
Paoweer O Intermpt Issrt | Delste | SpecialUnitSetupl

& Do not uze [defaull]
= lse

Set default values to 8 words for each outputfinput size [synchronous data refresh
area) of the synchronous urit. Each size can be changed if necessary.

CI2H-CPUB4  |Offline
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@ Additional Information

When the CPU Unit is operating in MONITOR mode, the minimum cycle time (constant cycle
time) can be changed from the PLC Cycle Time Dialog Box of the CX-Programmer. (This func-
tion is supported only by CJ2H CPU Units with unit version 1.1 or later and CJ2M CPU Units.)
For details, refer to 12-1 Monitoring the Cycle Time.

10-2-2 Maximum Cycle Time

10-8

® PLC Setup

If the cycle time exceeds the maximum cycle time setting, the CPU Unit will stop operation. The Cycle
Time Exceeded Flag (A401.08) will be turned ON. The default maximum cycle time is 1 s.

When using the CX-Programmer, set the maximum cycle time in the Watch Cycle Time Field on the
Timings/Synchronous Tab Page.

=3 PLC Settings - NewPLC1

File Options Help

=10]x]

Startup | Settings  Timings/Synchronaus I 510U Refresh | Urit Settings | Serial Port | Peripheral Service | FINS Pratection |

—Cycle Time Sethings

Wwhatch Cycle Time [10 - 40000ms)
& 1000ms [default]

Congtant Cycle
€ Mot Constant [default)

& Constant [0.2 - 32000ms)

I D_|; mz [default:0ms)

= Manual Setting I D:: ms

=1

I 2_|: ms

Fower Off Detection Time (0 - 10msz)

— Interrupt Settings

Scheduled Intemupt Interval

I'I 1] 'I ms [default:10ms)

Fower OFff Interrupt
% Do not use [default)

 Use

[~ Enatle high speed intermupt function

— Synchronous Unit Operation Setting

[ Use Synchronous Operation

Start Address Size[Area)

Synchronouz Cycle Time [default 2ms) I U_.? ms [0.5 - 10.0 mz]

— Synchronous Data Refresh Area Allocation

Output : | |

Input | |

Canfigure... |

Synchronouz Unit [Unit Mo

| Output Size | Inpuit Size

[rizert | Deletel

Special nit Setup |

Set default walues to 8 words for each output/input size [gynchronous data refresh
area) of the synchronous unit. Each size can be changed if necessary.

CI2H-CPUG4  |Offline

® Auxiliary Area Flags and Words

Name

Address

Description

Cycle Time Exceeded Flag

A401.08

A401.08 will be turned ON if the cycle time exceeds the
watch cycle time setting.
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3

N
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s

10-2-3 Monitoring the Cycle Time 2
3

Every cycle, the Auxiliary Area stores the maximum cycle time in A262 to A263 and the present cycle 3%
time in A264 to A265 and A266 to A267. 85
28

58

Qo

® Auxiliary Area Flags and Words

Name Address Description
Maximum Cycle Time A262 and A263 | The maximum cycle time in 0.1-ms increments is stored
(0.1-ms increments) every cycle in 8-digit hexadecimal in the following range:

0 to 429,496,729.5 ms (0 to FFFF FFFF)

The lower digits are stored in A262 and the upper digits
are stored in A263.

Present Cycle Time A264 and A265 | The present cycle time in 0.1-ms increments is stored
(0.1-ms increments) every cycle in 8-digit hexadecimal in the following range:
0 to 429,496,729.5 ms (0 to FFFF FFFF)

The lower digits are stored in A264 and the upper digits
are stored in A265.

Present Cycle Time A266 and A267 | The present cycle time value in 0.01-ms increments is
(0.01-ms increments) stored every cycle in 8-digit hexadecimal in the following
range: 0 to 42,949,672.95 ms (0 to FFFF FFFF)

The lower digits are stored in A266 and the upper digits
are stored in A267.

awi] 894D sy Bunonuo €-2-01

The CX-Programmer can be used to read the average cycle time for the last 8 cycles.

@ Additional Information

The following methods are effective ways to reduce the cycle time in CJ-series PLCs:
e Put tasks that aren't being executed in WAIT status.

e Use with JMP(004), CJP (510), or CJPN (511) together with JME(005) to jump program sec-
tions that do not need to be executed.

10-2-4 High-speed Inputs
When you want to receive pulses that are shorter than the cycle time, use the CJ1W-IDP01 High-speed
Input Unit.
The high-speed inputs can receive pulses with a pulse width (ON time) of 0.05 ms for the CJ1W-IDPO1
High-speed Input Unit.

High-speed Input Unit or
High-density Input Unit

A 4

CJ1W-IDP01: 0.05 ms

Inputs that are input to internal memory are cleared when the inputs are refreshed.
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10-2-5 Background Execution

10-10

Table data processing (such as data searches) and text string processing (such as text string
searches), require time to execute, and can create large fluctuations in the cycle time due to the
extended amount of time required to execute them.

Background execution (time slicing) can be used to execute the following instructions over several
cycles to help control fluctuations in the cycle time. The PLC Setup enables setting background execu-
tion for each type of instruction.

* Table data processing instructions

¢ Text string processing instructions

* Data shift instructions (ASYNCHRONOUS SHIFT REGISTER only)

Setting background execution for the above instructions can help control temporary increases in the
cycle time.

Without Background With Background

Processing Processing Execution Background execution

only started.
_—

Long execution time

1
Longer cycle time when
MAX is executed.

Executed over
several cycles
using time slicing.

|E| Precautions for Correct Use

Background processing is not performed in interrupt tasks for CJ2H CPU Units when high-speed
interrupts are enabled in the PLC Setup. An instruction processing error will occur.
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® Applicable Instructions S
Background processing will not be performed for the following instructions when they are used in g‘
function blocks. They will be executed using normal processing. _U%
Group Instruction Mnemonic S‘g
Table Data Processing DATA SEARCH SRCH ﬁ_?‘ﬁ
Instructions SWAP BYTES SWAP ag
Find Maximum Instructions MAX
MAXL
MAXF
MAXD 2
Find Minimum Instructions MIN ﬁ
MINL g
{
MINF &
o
MIND 5
SUM SUM g
FRAME CHECKSUM FCS g
o
Data Shift Instructions ASYNCHRONOUS SHIFT REGISTER ASFT >
Text String Processing MOVE STRING MOV$
Instructions CONCATENATE STRING +$
GET STRING LEFT LEFT$
GET STRING RIGHT RGHT$
GET STRING MIDDLE MID$
FIND IN STRING FIND$
STRING LENGTH LENS
REPLACE IN STRING RPLC$
DELETE STRING DEL$
EXCHANGE STRING XCHG$
CLEAR STRING CLR$
INSERT INTO STRING INS$

CJ2 CPU Unit Software User’s Manual 10-11



10 CPU Unit Functions

® Procedure

1 To enable background execution for the required instructions, make the background execution

10-12

settings on the Settings Tab Page in the PLC Settings Dialog Box from the CX-Programmer.

2L Settings-NewPlCL S=TE

File Options Help
Startup  Settings lTimings] S10U Hefresh] UnitSettings] Serial Port PeripheralService] FIMNS Prntection]
Execute Process
[ Do naot detect Low Battery
[v Detect Duplicated Refreshing Eror
[ Stop CPU an Instruction Ermar
[ Dot register FAL to emar log

Backaground Execution Commz [nstructions Settings in FB

[ Table data process instuctions Retry Counts il 3:
[ Shing data process instructions
[ Data shift process instructions

1] 3: Com Port number

Responze Timeout [default 2z

Comme Instructions in FB a 3: RIRE:

Devicel et Cormms |nstructions in FB |0 = "01=

C1zZH-CPUG4-EIR OFfline

2 Set the logical port number to be used for background execution in the PLC Setup. This port

number will be used for all instructions processed in the background.

One port is used for all background execution. Background execution for an instruction can thus
not be started if background execution is already being performed for another instruction. Use
the Communications Port Enabled Flag to control instructions specified for background execution
so that no more than one instruction is executed at the same time.

If an instruction for which background execution has been specified is executed, execution will
only be started in the cycle in which the execution condition was met and execution will not be

completed in the same cycle.

When background execution is started, the Communications Port Enabled Flag for that port will
be turned OFF.

Background execution will be continued over several cycles.

When processing has been completed, the Communications Port Enabled Flag for that port will
be turned ON. This will enable another instruction to be executed in the background.
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® Differences between Instructions Executed Normally and Instructions <%
Executed in the Background g
The differences between normal instruction execution and execution in the background are listed %
below. g
a8

. . [72]
Outputting to Index Registers (IR) ]

If MAX(182), MAXL(174), MAXF(176), MAXD(178), MIN(183), MINL(175), MINF(177), or
MIND(179) is executed to output the I/O memory map address of the word containing the minimum
or maximum value to an index register, the address will not be output to the index register and will be
output to A595 and A596 instead.

To store the address in an index register in the same way as for normal execution, use a Data Move
instruction (e.g., MOVL(498)) to copy the address in A595 and A596 to an index register.

Conditions Flags

Conditions Flags will not be updated following execution of instructions processed in the back-
ground. To access the Conditions Flag status, execute an instruction that affects the Conditions
Flags in the same way, as shown in the following example, and then access the Conditions Flags.

uonnoexg punoibyoeg G-z-01

Outputting to Index Register IR00

If SRCH(181) is executed to output the I/O memory map address of the word containing the match-
ing value (the first word if there is more than one) to an index register, the address will not be output
to the index register and will be output to A595 and A596 instead.

Outputting to Data Registers for SRCH(181)

If SRCH(181) is executed to output the matching data to a data register, the data will not be output to
the data register and will be output to A597 instead.

Matching Text Strings

If SRCH(181) finds matching data, it will not turn ON the Equals Flag, but will turn ON A598.01
instead.

Instruction Errors

If an instruction execution error or illegal access error occurs for an instruction being processed in
the background, the ER or AER Flags will not be turned ON and A395.10 will be turned ON instead.
A395.10 will remain ON until the next time an instruction is processed in the background.

Outputting to Data Registers for MAX(182) or MIN(183)

If MAX(182), MAXL(174), MAXF(176), MAXD(178), MIN(183), MINL(175), MINF(177), or
MIND(179) is executed with a data register (DRO to DR15) specified as the output word for the mini-
mum or maximum value, an instruction execution error will occur and the ER Flag will turn ON.
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® Auxiliary Area Flags and Words

Name

Address

Description

Communications Port
Enabled Flags

A202.00 to
A202.07

Turns ON when a network instruction can be executed with the cor-
responding port number or background execution can be executed
with the corresponding port number. Bits 00 to 07 correspond to
communications ports 0 to 7.

If the simple backup operation is used to perform a write or com-
pare operation for a Memory Card, a communications port will be
automatically allocated, and the corresponding flag will be turned
ON during the operation and turned OFF when the operation has
been completed.

Communications Port
Error Flags

A219.00 to
A219.07

Turns ON when an error occurred during execution of a network
instruction. Turns OFF at normal completion. Bits 00 to 07 corre-
spond to communications ports 0 to 7.

If the simple backup operation is used to perform a write or com-
pare operation for a Memory Card, a communications port will be
automatically allocated. The corresponding flag will be turned ON if
an error occurs and will be turned OFF if the simple backup opera-
tion ends normally.

Communications Port
Completion Codes

A203 to A210

These words contain the completion codes for the corresponding
port numbers when network instructions have been executed. The
contents will be cleared to 0000 hex when background execution
has been completed. Words A203 to A210 correspond to communi-
cations ports 0 to 7.

If the simple backup operation is used to perform a write or com-
pare operation for a Memory Card, a communications port will be
automatically allocated, and a completion code will be stored in the
corresponding word.

Background Execution
ER/AER Flag

A395.10

Turns ON when an instruction execution error or illegal access error
occurs in an instruction being executed in the background. Turns
OFF when power is turned ON or operation is started.

Background Execution
IRO0 Output

A595 and A596

These words receive the output when the output of an instruction
executed in the background is specified for an index register. No
output will be made to IR00.

Range: 0000 0000 to FFFF FFFF hex

Lower 4 digits: A595, Upper 4 digits: A596

Background Execution A597 This word receives the output when the output of an instruction exe-
DRO0O Output cuted in the background is specified for a data register. No output
will be made to DROO.
Range: 0000 to FFFF hex
Background Execution A598.01 This flag is turned ON when matching data is found for a

Equals Flag Output

SRCH(181) executed in the background.
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@ Additional Information ;
3

The internal logical ports in the CPU Unit are used both for background execution and the follow- .U%
ing instructions: sg
e SEND(090), RECV(098), and CMND(490) (Network Instructions) §§
3 @

Qo

« PMCR(260) (PROTOCOL MACRO)

* TXDU(256) and RXDU(255) (the no-protocol communications instructions used with Serial
Communications Units)

Background instructions and the above instructions cannot be executed simultaneously on the
same port. Use the Communications Port Enabled Flags to be sure that only one instruction is
executed on each port at any one time.

Note If an instruction is specified for execution in the background for a port for which the Communications Port
Enabled Flag is OFF, the ER Flag will turn ON and the background instruction will not be executed.

® Communications Port Enabled Flags

The Communications Port Enabled Flags are ON when the port is not being used and OFF when
processing is being performed on the port.

uonnoexg punoibyoeg G-z-01

1 —_—

Communications Port Enabled Flag
0

) ) ) Instruction
Background instruction processing executed
for user program A

Cycle time Cycle time Cycle time

Background execution

1/0 refresh
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I Programming Example 1

® Programming without Background Execution

As shown below, processing is completed when the instruction is executed.

Execution condition
a
—‘ l MAX MAX(182) is executed completely
I DO as soon as the execution condition
D100 "a" turns ON.
D200
SUM SUM(184) can be executed
D2 immediately after MAX(182).

D100
D201

® Programming with Background Execution

With background execution, the program is changed so that MAX(182) is executed only when the
specified Communications Port Enabled Flag is ON (i.e., only when the port is not already being
used for background execution or network communications). Also, input conditions are controlled
with SET and RSET instructions to ensure that processing is performed in the correct order. (Com-
munications port 0 is used for background execution in the following example.)

Execution Communications
condition Port Enabled Flag

a A202.00
4( ' ' | MAX MAX(182) execution is started if
| | | DO execution condition "a" is ON and
the Communications Port Enabled
% D100
Flag is ON.
D200
SET Execution condition "b" is turned
b ON to enable the next
background instructions (here,
SUM(184)).
RSET "a" is turned OFF so that MAX
....... 2 (182) will not be executed in the
........ next cycle.
£ Communications
E i
Cgﬁg#ié?]n Port Enabled Flag
b A202.00
—' ' I SUM SUM(184) execution is started if
I | I D2 execution condition "b" is ON and
the Communications Port Enabled
T, D100 Flag is ON (i.e., when MAX(182)
............ D201 execution has been completed).
............ RSET "b" is turned OFF so that SUM(184)
...... b will not be executed in the next
cycle.
SET Execution of SUM(184) has been
P completed when "c" is ON and the
Communications Port Enabled Flag
is ON.
Execution
condition
c A202.00 oy
| | | Confirmation of c" is turned ON to enable
4‘ | | | completion of confirming the completion of SUM
background (184).
execution
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I Programming Example 2 2
3

This example shows background execution when index register output is specified, as is possible for .U%
MAX(182), MIN(183), and SRCH(181). sg
)

8o

® Programming without Background Execution 28

As shown below, the PLC memory map address of the word containing the maximum or minimum
value is output to an index register.

Execution condition
a
| | MAX MAX(182) is executed completely as N
| [ DO soon as the execution condition "a" turns =]
ON, and the actual memory map address n
D100 of the word containing the maximum o
D200 value is output to IRO w
8
X
Q
g
MOV The contents of the I/O memory word 3
IRO indicated by the memory map m
2 address in IR0 is copied to D300. >
D300 o
<
e
=}

® Programming with Background Execution

With background execution, the PLC memory map address of the word containing the maximum or
minimum value is output to A595 and A596. MOVL(498) is then used to move the PLC memory map
address to the index register.

Communications
Execution Port Enabled

condition Flag

a A202.00
_i | | MAX MAX(182) execution is started if execution
| | | DO condition "a" is ON and the Communications
= D100 Port Enabled Flag is ON. The actual memory
map address of the word containing the
D200 maximum value is output to A595 and A596.
SET Execution condition "b" is turned ON to
b execute MOVL(498).
.......... RSET "a" is turned OFF so that MAX(182) will not
......... a be executed in the next cycle.
/:""bommunications
Execution Port Enabled
condition  Flag
b AﬁOﬁ.OO
| MOVL When execution qonqition "b" is ON
| I ‘ A595 and the Communications Port
R Enabled Flag is ON, MOVL(498) Ext
0 copies the actual memory map xwra
address in A595 and A596 to IRO. processing
required to
move
address.
MOV The contents of the I/O memory word
1RO indicated by the memory map
I£)300 address in IR0 is copied to D300.
RSET
b
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I Programming Example 3

This example shows background execution when referencing Condition Flags.

® Programming without Background Execution

To check whether the minimum value found by MIN(183) is 0, the status of the Equals Flag is
checked just after execution of MIN(183).

Execution condition

a
|4 MIN MIN(183) is executed when
| [ D1000 execution condition "a" goes
ON and the minimum value is
D2000 stored in DO.
DO
P_EQ W0.00 When the minimum value in
| 1 DO is 0, the Equals Flag goes
| | ON and WO0.00 is turned ON.

EQ Flag

® Programming with Background Execution

As shown in the following figure, an AND =(300) instruction is used to check whether the minimum
value found by MIN(183) is 0.

Execution condition

a
|4 MIN MIN(183) is executed when
| | D1000 execution condition "a" goes ON
and the minimum value is
D%OOOO stored in DO.
SET At the same time, execution
b condition "b" is turned ON.

Execution condition

b A202.00 WO0.00
| | | | When DO contains 0000 hex,
[ [ EQ Flag { ) W0001s tumed ON.
DO
&0
RSET After the comparison, execution
b condition "b" is reset to OFF.
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10-2-6 High-speed Interrupt Function 2
3

High-speed interrupt function improves execution of interrupt tasks under certain restrictions (unit ver- 3%
sion 1.1 or later). 85
)

8o

50

Qo

I Shortening the Interrupt Overhead Time

Use the following procedures to shorten the overhead time (i.e., interrupt task startup time + Cyclic
task return time) when executing I/O interrupt tasks, external interrupt tasks, or scheduled interrupt

tasks. ~
Q
Interrupt overhead time Py
Interrupt task type High-speed interrupt function | High-speed interrupt function disabled Zz
enabled (default) 7
I/O interrupt tasks and exter- | 25 us 37 us E
nal interrupt tasks (Interrupt task startup time 17 us | (Interrupt task startup time 26 ps + Cyclic =
+ Cyclic task return time 8 us) task return time 11 us) C;D:
Scheduled interrupt task 21 s 33 us ECZ
(Interrupt task startup time 13 us | (Interrupt task startup time 22 us + Cyclic %1
+ Cyclic task return time 8 us) task return time 11 us) %
>S5

® PLC Setup

When using the CX-Programmer, select the Enable high-speed interrupt function Check Box on the
Timings/Synchronous Tab Page.

=7 PLC Settings - NewPLC1 =10 x|

File Cptions Help

Staltupl Settings  Timings/Synchronous | siou Hefreshl UnitSettingsl Serial F'ortl PeripheralSewiceI FIMS Protectionl

— Cycle Time Settinge————————— — Spnchronous Unit Operation Settings
Wwhatch Cycle Time (10 - 40000ms) ™ Use Synchionous Operation
% 1000ms [default] Synchronous Cycle Time [default 2rn$]| D_|::' ms (0.5 - 10.0 ms)
" Manual Setting I | e — Spnchronous Data Refresh drea Allocation

Canstant Cycle Start Address Size(treal

" Mot Constant [default) Olutput : | |

(& Constant (0.2 - 32000ms) Input: | | Configure...l
I 2 _I; ms

Power Off Detection Time [0 - 10ms)

I U_.? mg [default:Omsz)

— Interrupt Settings

Svnchronaus Unit [Unit Mo.) | Output Size | Input Size |

I Enable high speed interupt function

Scheduled Interupt Interval

|1D 'l s [default:10ms)
Pt OFF Inbarmpt Isert | Delete | specialllnit SEtUDl

& Do not use [defaull)
 Use

Set default values to 8 words for each outputfinput size [synchronous data refresh
area) of the synchronous unit. Each size can be changed if necessary.

CI2H-CPUEE  |OFfline
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® Restrictions When High-speed Interrupt Function Is Enabled

The following restrictions apply when high-speed interrupt function is enabled.
* The following instructions (e.g., network communications instructions) cannot be used in interrupt

tasks.
Mnemonic Instruction name

EMBC(281) SELECT EM BANK

SEND(090)* NETWORK SEND

RECV(098)* NETWORK RECEIVE

CMND(490)* DELIVER COMMAND

PMCR(260)* PROTOCOL MACRO

TXDU(256) TRANSMIT VIA SERIAL COMMUNICATIONS UNIT

RXDU(255) RECEIVE VIA SERIAL COMMUNICATIONS UNIT

EXPLT(720), EGATR(721), ESATR(722), EXPLICIT MESSAGE SEND (EXPLT(720)), EXPLICIT GET

ECHRD(723), and ECHWR(724) ATTRIBUTE (EGATR(721)), EXPLICIT SET ATTRIBUTE
(ESATR(722)), EXPLICIT WORD READ (ECHRD(723), and
EXPLICIT WORD WRITE (ECHWR(724))

* SEND2(491),RECV2(492), CMND2(493), and PMCR2(264) can be used in interrupt tasks when high-speed
interrupt function is enabled.

* Instructions that are executed in the background (i.e., Table Data Processing Instructions, Text
String Processing Instructions, and Data Shift Instructions) cannot be used in interrupt tasks.

* The data in the following Auxiliary Area words will not be valid: A440 (Maximum Interrupt Task
Processing Time) and A441 (Interrupt Task with Maximum Processing Time).

e The performance of refreshing with the built-in EtherNet/IP port and EtherNet/IP Unit will
decrease as shown in the following table when High-speed interrupt function is enabled.

High-speed interrupt function Normal operation

enabled
Overhead processing time (additional 100 pus + Number of words trans- 100 pus + Number of words trans-
time when using data links) ferred x 0.87 us ferred x 0.33 us
Execution time of DLNK(226) instruc- 910 us/1,000 words 430 us/1,000 words

tion for EtherNet/IP (immediate 1/0
refresh for CPU Bus Unit)

I Minimum Time Interval for Scheduled Interrupt Tasks

A minimum time interval of 0.1 ms can be set for scheduled interrupt O (interrupt task 2) using
MSKS(690). This is not possible for scheduled interrupt 1.

® Conditions for Setting the Minimum Time Interval for Scheduled Interrupt 0 to
0.1 ms

1 High-speed interrupt function must be enabled. (Select the Enable high-speed interrupt function
Option in the PLC Setup.)

If High-speed interrupt function is disabled, specifying 0.1 ms in MSKS(690) will result in an
instruction processing error.

2 Devices must not be directly connected to the peripheral port (USB) or serial port on the CPU
Unit. A time interval of 0.1 ms may not be stable if Support Software (e.g., the CX-Programmer)
or an NS-series Programmable Terminal is connected directly to the peripheral port (USB) or
serial port on the CPU Unit. If a connection is required, make the connection using the built-in
EtherNet/IP port (CJ2H-CPUBLI-EIP only), or through the communications port of an Ether-
Net/IP Unit or a Serial Communications Unit.
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A 3
r_l/l Precautions for Correct Use 2
5

High-speed interrupt function improves execution of interrupt tasks under certain restrictions. Be _U%
sure to check the conditions for which use is possible before attempting operation. In particular, sa
operation can be performed with the minimum time interval for scheduled interrupts set to 0.1 ms ﬁg
only on the condition that Support Software (e.g., the CX-Programmer) or an NS-series Pro- 58
Qo

grammable Terminal is not directly connected to the peripheral port (USB) or serial port on the
CPU Unit. If a direction connection is made, operation may not be performed at a time interval of
0.1 ms. If Support Software must be connected directly to the CPU Unit for maintenance of other
reasons, confirm that equipment will not be affected if the schedule interrupt is not executed for a
time interval of 0.1 ms before making the connection.

uonoun4 1dnuelu| peads-ybiH 9-2-01
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10-3 Startup Settings and Maintenance

10-3-1 Holding Settings for Operating Mode Changes and at Startup

I Operating Mode Changes

@ Starting Program Execution

Turn ON the IOM Hold Bit (A500.12) to retain all data in I/O memory when the CPU Unit is switched
from PROGRAM mode to RUN/MONITOR mode to start program execution.

1/O memory

PROGRAM .
Retained | CIO Area and
other areas

MONITOR or RUN

® Stopping Program Execution

When the IOM Hold Bit (A500.12) is ON, all data in I/O memory will also be retained when the CPU
Unit is switched from RUN/MONITOR mode to PROGRAM mode to stop program execution.

MONITOR or RUN /G memory

Retained CIlO Area and
other areas

PROGRAM
The following areas are held for the IOM Hold Bit: CIO Area (I/O Area, Data Link Area, CPU Bus
Unit Area, Special I/0 Unit Area, DeviceNet Area, and Internal I/0O Area), Work Area, Timer Comple-
tion Flags, and Timer PVs.

® Auxiliary Area Flags and Words

Name Address Description

IOM Hold Bit A500.12 When this bit is ON, all of the 1/0O memory will be retained when the
operating mode is changed between PROGRAM and RUN/MONITOR
mode or the power is turned ON.

ON: I/0 memory will be retained when the operating mode is changed.

OFF: 1/0 memory will be cleared when the operating mode is changed.

When the IOM Hold Bit is ON, all outputs from Output Units will be maintained when program execu-
tion stops. When the program starts again, outputs will have the same status that they had before
the program was stopped.

(When the IOM Hold Bit is OFF, instructions will be executed after the outputs have been cleared.)
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10 CPU Unit Functions

In order for all data in I/O memory to be retained when the PLC is turned ON, the IOM Hold Bit
(A500.12) must be ON and it must be protected in the PLC Setup.

Retained

Power ON——— )

1/0O memory

CIlO Area and
other areas

® Auxiliary Area Flags and Words

Description

When this bit is ON, all of I/O memory will be retained when the operat-
ing mode is changed between PROGRAM and RUN/MONITOR or the
power is turned ON.

ON: I/0 memory will be retained when the operating mode is changed.
OFF: I1/0O memory will be cleared when the operating mode is changed.

Name Address
IOM Hold Bit A500.12
® PLC Setup

When using the CX-Programmer, select the IOM Hold Bit Check Box in the Startup Hold Area on the
Startup Tab Page to make the setting.

=7 PLC Settings - NewPLC1 |

File Cptions  Help

Startup ]Settings] Timings] S1ou Hefresh] Unit Settings | Serial F'ort] Peripheral Service | FINS F'n:utectinn]

Startup Hold
[ Force Status Hald Bit

it

W i

Execution Setting

[ Start running pragrann when initialising Unit! nner board recogeition

[ Start perpheral service when Inner board is being recognized

=101 %]

M ode

" Program
" Monitar
* Run

~

_J2H-CPU&4-EIP Cffline
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10 CPU Unit Functions

10-3-2 Power OFF Detection Delay Setting

By default, an AC power interruption of 10 ms or longer (2 ms for a DC power interruption) will be
detected about 10 to 25 ms (2 to 5 ms for DC power supplies) after the power supply voltage drops
below 85% of the minimum rated value (80% for DC power supplies). There is a setting in the PLC
Setup that can extend this time. When the power OFF interrupt task is enabled, it will be executed when
the power interruption is confirmed, otherwise the CPU Unit will be reset and operation will be stopped.

I PLC Setup

When using the CX-Programmer, make the setting in the Power Off detection time Field on the Tim-
ings/Synchronous Tab Page.

=3 PLC Settings - NewPLC1 o]

File Options Help

Startupl Settings  Timings/Synchronous I sloud Hefleshl UnitSettingsI Serial Portl Feripheral Service | FINS Protectionl

—Cycle Time Settings————— 1~ Synchronous Unit Operation Setting
Watch Cycle Time [10 - 40000ms) [~ Use Synchronous Operation
' 1000ms [defaul) Synchronous Cycle Time [default 2ms] I U_.; ms [0.5 - 10.0 ms]
" Manual Setting I =] 8 — Swnchronous Data Fefresh Area Allocation

Constant Cycle Start Address Sizel#rea)

7 Mot Constant [default) Output : | |
% Congtant (0.2 - 32000rms) Irput ; | | Configure... |
I 2 _lj ms
Synchronouz Unit [Unit Mo | Output Size | Input Size
Power Off Detection Time [0 - 10ms)
I D_|; mz [default:0ms)

— Interrupt Settings

[~ Enable high speed interrupt function

Scheduled Intemupt Interval

I'ID 'I ms [default:10ms)
Pawer OFf Intermpt Isert | Delste | Special Unit SE[UDl

% Do not use [default)
 Use

Set default walues to 8 words for each output/input size [zynchronous data refresh
area) of the synchronous unit. Each size can be changed if necessary.

CI2H-CPUG4  |Offline

@ Additional Information

If you will not use the power OFF interrupt task, set the power OFF detection time to 10 ms or
less as a measure for power interruptions. If the CJ1W-PD022 Power Supply Unit is used, how-
ever, a delay cannot be set, so use the default setting of 0 ms.
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10-3-3 Disabling Power OFF Interrupts

Areas of the program can be
the CPU Unit is reset even if

protected from power OFF interrupts so that they will be executed before
the power supply is interrupted. This is achieved by using the DISABLE

INTERRUPTS (DI(693)) and ENABLE INTERRUPTS (EI(694)) instructions.
This function can be used with sets of instructions that must be executed as a group, e.g., so that exe-

cution does not start with inte

I Procedure

rmediate stored data the next time power is turned ON.

1 Set the Disable Setting for Power OFF Interrupts in A530 to A5A5 hex to enable disabling Power

OFF Interrupts.

2 Enable disabling Power OFF Interrupts in the PLC Setup (this is the default setting).

3 Use DI(693) to disable interrupts before the program section to be protected and then use
EI(694) to enable interrupts after the section. All instructions between DI(693) and EI(694) will be

completed before the

Power OFF Interrupt is executed even if the power interruption occurs

while executing the instructions between DI(693) and EI(694).

Execution condition

H]

|'I| ------------------- Interrupts disabled.

Power interrupted.

Instructions executed.

Power supply drops below

85% of rated value (80% Power interruption | reset (forced
for DC power supplies). detected. end)

v

& Interrupts enabled, causing

CPU Unit to be reset.

CPU Unit

v v

’ p |Instructions executed E Stop
|_|through EI(694). |

<

»le >

Power OFF
detection time +
Power OFF
detection delay

10 ms - Power OFF
detection delay
(Power OFF
confirmation time)

® Auxiliary Area Flags and Words

Name

Address Meaning

Disable Setting for Power OFF
Interrupts

A530 Enables using DI(693) to disable power OFF interrupt
processing (except for execution of the Power OFF Inter-
rupt Task) until EI(694) is executed.

A5A5 hex: Enables using DI(693) to disable power OFF
interrupt processing

Any other value: Disables using DI(693) to disable power
OFF interrupt processing

CJ2 CPU Unit Software User’s Manual
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10 CPU Unit Functions

10-3-4 RUN Output

| RUN Output

The CJ1W-PA205R Power Supply Unit is equipped with a RUN output. This output point is ON (closed)
when the CPU Unit is operating in RUN or MONITOR mode.

Power Supply Unit

!
RUN output

<__i

Name Operation
RUN output MONITOR or RUN mode: ON (closed)
PROGRAM mode: OFF (open)

This RUN output can be used to create an external safety circuits, such as an emergency stop circuit
that prevents an Output Unit's external power supply from providing power unless the PLC is ON.

Note When a Power Supply Unit without a RUN output is used, an equivalent output can be created by program-
ming the Always ON Flag (A1) as the execution condition for an output point from an Output Unit.

Precautions for Safe Use

If Output Unit's external power supply goes ON before the PLC's power supply, the Output Unit
may malfunction momentarily when the PLC first goes ON. To prevent any malfunction, add an
external circuit that prevents the Output Unit's external power supply from going ON before the
power supply to the PLC itself. Create a fail-safe circuit like the one described above to ensure
that power is supplied by an external power supply only when the PLC is operating in RUN or
MONITOR mode.
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10-3-5 Automatic Transfer at Startup 3
T

5o

I Overview H

o (7]

Automatic transfer at startup is used to read the user program, parameters, and /0O memory data from § §

a Memory Card to the CPU Unit when the power is turned ON.

The files for automatic transfer at startup can be created in the Memory Card Window of the CX-Pro-
grammer and stored in the Memory Card.

CPU Unit

omRon
SYSMAC

* User program
* Parameters
+ 1/0 memory

— 1

Files for automatic
transfer at startup

Batch reading

dnuiels 1e Jejsuel| onewoIny G-g-0l
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Memory Card

This function cannot be used to read EM file memory.

@ Additional Information

I/O memory will be unstable if operation is performed without the battery, so this function can be
used to ensure that the correct values are always used.

I Types of Automatic Transfer at Startup

There are two ways to perform automatic transfer at startup: transferring either with or without a param-
eter file (AUTOEXEC.STD). The file name to be created depends on which of the two transfer types is

used.
Type of automatic transfer at File name Application
startup
Transfer with parameter file AUTOEXEC or ATEXECLI] Overwriting the program and network set-
tings
Transfer without parameter file REPLACE or REPLCLI[] Overwriting the program
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® Example Application for Automatically Transferring Files without a Parameter
File

A program/network symbol file (.OBJ) can be created offline in an office (i.e., without the actual
devices) and transferred to a remote location without a parameter file (.STD). The program/network
symbol file can be stored in a Memory Card at the remote site without using a Programming Device
and the Memory Card can be used to automatically transfer the program to the CPU Unit at startup.

Personal Remote site (no Programming Device)
computer

Program can be transferred
(see note).

CPU Unit

Mail
REPLACE.OBJ
Note: Transfer is possible even
Internet without a parameter file
(AUTOEXEC.STD).
Program file created on The program file (REPLACE.OBJ) is received at the

CX-Programmer (see note), at an
office file name changed to
REPLACE.OJB, and file sent as mail
attachment.

remote site by email.

The program file received at the remote site is stored
in a Memory Card from a personal computer and the
Memory Card is mounted in the CPU Unit.

I Procedure

® Creating and Transferring Files for Automatic Transfer at Startup
Create the file for automatic transfer at startup by using the CX-Programmer and transfer it to the
Memory Card mounted in the CPU Unit.

* Program Area and Parameter Area:
Right-click and select Transfer to — Memory Card. Input the name of the file for automatic trans-
fer at startup, and then create and transfer it.

* 1/O Memory Area:
Right-click the D Area or E Area in the pane on the right. Input the name of the file for automatic
transfer at startup, and then create and transfer it.

jl PLC Memory Card - NewPLC1

File Edit Wew Options Help

]5] > ofe] =]

= 0 Cimnran PLC Filz Mame Size | Type I
=) [Memary Card] gt & Area & Memary &rea
i Program Area gt Area Z Memary Area
ty
it IO Memory Ares it 10 Area IO Memary Area
| st Parameter Area i O Memory Area
"y ,
+- b 3% Floppy (A:) W E Copy E Memary Area
+]-ig Local Disk (C:) 3
) ) G H Transfer Ta  » H Memary Area
+-2g Local Disk (D1} " =
4o Local Disk (1) G T, T Memary Area
e 1) H " i
B - [T N Y P N Tl ST o '“11 W P[DpertIESl “ W Memorv Area
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)
&
The following file names are used for automatic transfer at startup. )
Q
Automatic transfer at A':::r:: :t(;::la‘ns- £
File type Contents startup with parameter | Required? . P Required? =
file without parame- Do
ter file ) £
Q
Program/net- User program AUTOEXEC.OBJ Yes REPLACE.OBJ Yes § g
work symbol file 23
Parameter file * PLC name AUTOEXEC.STD Yes None
e PLC Setup
* Registered I/O tables
* Routing tables
* CPU Bus Unit Setup R
Area cioo
Data files Allocated DM Area words AUTOEXEC.IOM REPLACE.IOM - &
for Special I/O Units and P4
CPU Bus Units (D20000 to g
D32767) B
DM Area (DO to D19999) ATEXECDM.IOM REPLACDM.IOM ;
QO
EM Area AUTOEMLCICLIOM RPLCEMCICLIOM | --- b
(CJ0: 00 to 18 hex) (CJ1:00 to 18 hex) @
QO
For example, specify the following start address and size for the DM Area. &
¢ Allocated DM Area Words for Special I/0 Units and CPU Bus Units 5
x|
Fle Name:  [AUTOEXECIOM
Tranzter Range Cahcel
" Complete
+ Partial;
Start Address:  |20000
Size [wards): 12768
EMBark: | =l
e DM Area:
x
File Mame:  [ATEXECDM I0M
Transfer Range Cancel
" Complete
{* Partial:
Start Address: |0
Size [words): 20000
EMBank: | =]
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e EM Area:

Configure Trans

x|

File: M arne: |.-’-'«UTEIEM03.IEIM

Tranzfer Aange

Cancel

+ Complete
" Partial
Start Address:
Size [wardsz):
EMBark:  |Bark 3 =l

® Performing Automatic Transfer at Startup

1 Turn OFF the PLC.

2 Turn ON pin 2 on the DIP switch on the front of the CPU Unit.

The simple backup will operate if pin 7 is ON. Be sure it is set to OFF.

3 Mount the Memory Card in the CPU Unit with the required files already stored.

4 1urm ON the PLC.

Automatic transfer at startup will start, and the BUSY indicator will flash yellow. The BUSY indi-
cator will turn OFF when transfer has been completed. If automatic transfer at startup fails, a
card transfer error will occur, and CPU Unit operation will stop.

® DIP Switch on Front of CPU Unit

Switch pin number Name Setting
2 Automatic transfer at | ON: Perform automatic transfer at startup
startup OFF: Do not perform automatic transfer at startup

® Auxiliary Area Flags and Words

Name Address

Description

Card Transfer Error Flag A401.03
(fatal error)

Turns ON when automatic transfer at startup from the
Memory Card fails. CPU Unit operation will stop, and the
ERR/ALM indicator on the front of the CPU Unit will light.

10-30
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10 CPU Unit Functions

The following six types of data files are used for automatic transfer at startup.

Data files for automatic transfer at startup

Automatic transfer at | Automatic transfer at Contents Range Start Size
startup with parame- startup without address
ter file parameter file

AUTOEXEC.IOM REPLACE.IOM Allocated DM Area | Partial 20000 12,768
words for Special words
I/0 Units and CPU
Bus Units (D20000
to D32767)

ATEXECDM.IOM REPLACDM.IOM DM Area (DO0000 | Entirearea |0 20,000
to D19999) words

AUTOEMOIL.IOM AUTOEMLCIC].IOM EM Entire area | ---

(CI: 00 to 18)

(CI: 00 to 18)

Be sure to set each of the above area types and the start addresses first when creating a data file for
automatic transfer at startup. For the storage size, set the size until the last address of the area type.

At startup, all the data on the data files in the Memory Card will be transferred starting at D20000, DO,
and E[]_0. If there are not enough words for the entire area, the remaining words in the area will not be

changed.

CJ2 CPU Unit Software User’s Manual
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10 CPU Unit Functions

I Automatic Transfer at Startup with Parameter File

Use the following file names. The files listed as being required in the right column must be on the Mem-
ory Card to perform automatic transfer at startup.

Exten-

File type File name sion Contents Description Required?
Program/net- AUTOEXEC |.OBJ User program Programs in cyclic tasks and inter- | Yes
work symbol file and network rupt tasks.

symbols™1 This file must be on the Memory
Card to perform automatic transfer
at startup.
This parameter files
(AUTOEXEC.STD) must also be
on the Memory Card to perform
automatic transfer at startup.

Parameter file AUTOEXEC |.STD e PLC name Parameter area data for the CPU | Yes
* PLC Setup Unit
e 1/O tables When the power is turned ON, the
+ Routing tables parargeters will bfe gl:tomatically

. stored in a specified location in

* GPUBUSUnit | o Yo Gt
Setup Area )

The user does not need to specify
the data individually in the file.
The parameter file must be on the
Memory Card to perform auto-
matic transfer at startup when the
program/network symbol file is
AUTOEXEC.OBJ.

Data files AUTOEXEC | .IOM DM Area data Store the DM Area data starting
(Contains the from D20000 in the file named
specified num- AUTOEXEC.IOM.
ber of words of At startup, all data from the start
data starting at of the file will be transferred star-
D20000.) ing at D20000. If there are not

enough words for the entire area,

the remaining words in the area

will not be changed.

This file is not necessary to per-

form automatic transfer at startup.
ATEXECDM | .IOM DM Area data Store the DM Area data starting at | ---

(Contains the
specified num-
ber of words of
data starting at
DO.)

DO in the file named ATEX-
ECDM.IOM.

At startup, all data from the start
of the file will be transferred start-
ing at DO. If there are not enough
words for the entire area, the
remaining words in the area will
not be changed.

This file is not necessary to per-
form automatic transfer at star-

tup.”2

*1  Network symbols are supported only for the CJ2H-CPU6[ -EIP and CJ2M-CPUS3L. If a symbols file (.OBJ) is
transferred to the CJ2H-CPU6L] or CJ2M-CPU3L], A401.03 (Card Transfer Error Flag) will turn ON.

*2 The ATEXECDM.IOM file will be given priority if its contents overlaps with the contents of the
AUTOEXEC.IOM file.
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File type

File name

Exten-
sion

Contents

Description

Required?

Data files, con-
tinued

AUTOEMUIT]

1OM

EM Area data
with bank
No.[IC] (Con-
tains the speci-
fied number of
words of data
starting at
ECI]_0.)

Store the EM Area data for bank
No. [] starting at EL1_0 in the file
named AUTOEMLILLIOM. (The
box refers to bank No. 0 to C. The
maximum bank number of banks
depends on the model of CPU
Unit.)

At startup, all data from the start
of the file will be transferred start-
ing at E[]_O. If there are not
enough words for the entire area,
the remaining words in the area
will not be changed.

This file is not necessary to per-
form automatic transfer at star-

tup.”2

If the contents of the AUTOEXEC.IOM and ATEXECDM.IOM files overlap, the ATEXECDM.IOM file will
be given priority in writing. (This is because the files are loaded in the following order: AUTOEXEC.IOM
and then ATEXECDM.IOM.)

@ Additional Information

Automatic transfer at startup and replacing the entire program using the Auxiliary Area control
bits can be used in combination. It is possible to replace the program with another program using
automatic transfer at startup, and then use an Auxiliary Area control bit to replace the program

again during operation.

CJ2 CPU Unit Software User’s Manual
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10 CPU Unit Functions

I Automatic Transfer at Startup without Parameter File

Use the following file names. The files listed as being required in the right column must be on the Mem-
ory Card to perform automatic transfer at startup.

File type File name E:it::' Contents Description Required?
Program/net- REPLACE .0BJ User program ¢ Contents is the same as Yes
work symbol file AUTOEXEC.OBJ.

* The program/network symbol file
will be transferred at startup even
if the parameter file
(AUTOEXEC.STD) is not on the
Memory Card.
Parameter file Not required | --- ¢ The parameter file will not be
transferred no matter what file
name is used in the Memory
Card.
Data files REPLACE .IOM DM Area data ¢ Contents is the same as with
(Contains the AUTOEXEC.IOM.
specified num- | « The data in this file will be trans-
ber of words of ferred at startup if the pro-
data starting at gram/network symbol file
D20000.) (REPLACE.OBJ) is on the Mem-
ory Card.
REPLCDM .IOM DM Area data ¢ Contents is the same as with
(Contains the ATEXECDM.IOM.
specified num- | « The data in this file will be trans-
ber of words of ferred at startup if the pro-
data starting at gram/network symbol file
DO. (REPLACE.OBJ) is on the Mem-
ory Card.
RPLCEMLCI] | .IOM EM Area data * Contents is the same as with

with bank No.
(1] (Contains
the specified
number of words
of data starting
at ECICI_0.)

AUTOEMUICL.IOM.

The data in this file will be trans-
ferred at startup if the pro-
gram/network symbol file
(REPLACE.OBJ) is on the Mem-
ory Card.

@ Additional Information

Setup data for the Special /0 Units and CPU Bus Units can be read from the Memory Card at
startup by storing data from the allocated DM Area words for Special 1/0 Units (D20000 to
D29599) and allocated DM Area words for CPU Bus Units (D30000 to D31599) on the Memory
Card as an AUTOEXEC.IOM file. Using Memory Cards in this way enables managing a library of
system data for Special I/O Units and CPU Bus Units for each piece of equipment.

I Approximate Times Required for Automatic Transfer at Startup

Size of user program and network symbols

Time required for automatic transfer

(from turning ON power to start of operation)

User program: 120K steps

9s

User program: 120K steps, Network symbols: 20,000

59s
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10-4 Unit Management Functions

10-4-1 Basic I/O Unit Management

® Setting the Input Response Time for Basic I/O Units

The input response times for Basic I/O Units can be set by Rack and Slot number. Increasing the
input response time reduces the effects of chattering and noise. Decreasing the input response time
(but keeping the pulse width longer than the cycle time) allows reception of shorter input pulses.

Note Pulses shorter than the cycle time can be input with a High-speed Input Unit. Refer to 10-2-4 High-speed

Inputs for details.

Pulses shorter than the input

I — Input response time
Input response time
Tl A

response time are not
received.

I 1/0 refreshing

Basicl/O |
Unit i I/O refreshing Basic I/0
Unit
CPU Unit CPU Unit
PLC Setup

When using the CX-Programmer, make the settings in the areas for specifying the response time for

racks O to 7 on the Unit Settings Tab Page.

=7 PLC Settings - NewPLC1

File Cptions Help

=101 %]

Startup] Settingsl Timingsl S10U Refresh  Unit Settings lSeriaI F'Dlt] Penpheral Service | FINS F'n:ntectiunl

Rack 0 Responze Time Rack 1 Responze Time

[Slot0 = | |Defaut(gms) = | | | [sleto =] |Defaul (8ms) ]

Rack 2 Respo Rack 3 Responze Time

Fack 4 Rezponze Time

Siotn =] |Default (8ms] |

Rack 5 Responze Time Rack & Responze Time

St =

[slotd = [Defaul (gms) > |

Rack 7 Responze Time

[Slot0 =] |Default Bms) x| | | [slotd =] |Defaul (8ms) ]

[slotd = [Default (Bms) > |

CJ1ZH-CPUG4-EIP CFFline

Auxiliary Area Flags and Words

Name Address Description
I/0 Response Times in Basic I/O | A220.00 to Contains the current I/O response times for CJ-series
Units A259.15 Basic 1/0O Units.

CJ2 CPU Unit Software User’s Manual
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10 CPU Unit Functions

® Basic I/0 Unit Error Management

The following table gives the error information related to Basic I/O Units.

Auxiliary Area Flags and Words

Name Address Description
Basic 1/0O Unit Error Flag A402.12 ON when an error has occurred in a Basic I/0O Unit.
(Non-fatal error)
Basic I/O Unit Error, Rack Number | A408.08 to Contains the binary rack number where the error
A408.15 occurred (when A402.12 is ON) when an error has
occurred in a Basic 1/0O Unit.
Basic 1/0O Unit Error, Slot Number | A408.00 to Contains the binary slot number where the error occurred
A408.07 (when A402.12 is ON) when an error has occurred in a
Basic I/O Unit.
Basic 1/0O Unit Status Area (rack 0 | A050.00 to Indicates alarm status (load short-circuit protection) for
slot 0 to rack 3 slot 9) A069.15 Basic I/0 Units.
Interrupt Input Unit Position Error | A405.08 ON when the Interrupt Input Unit is not connected in one
Flag of the four positions (slots 0 to 3) next to the CPU Unit on

the CPU Rack.
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10-4-2 CPU Bus Unit Flags/Bits

10 CPU Unit Functions

® Restarting and Initializing CPU Bus Units

With CPU Bus Units, changes to initial settings for allocated DM Area words for the CPU Unit can be
enabled by turning ON the following Restart Bits without turning OFF the PLC. Normally, this opera-
tion is performed from the user program.

Auxiliary Area Flags and Words

Name Address Description
CPU Bus Unit Restart Bits A501.00 to These bits correspond to CPU Bus Units 00 to 15 (unit
A501.15 numbers 0 to F). Turn ON a bit to restart the correspond-
ing Unit.
CPU Bus Unit Initialization Flags | A302.00 to These flags correspond to CPU Bus Units 00 to 15 (unit
A302.15 numbers 0 to F). A flag will be ON while the correspond-

ing Unit is initializing after the power is turned ON or the
Unit's Restart Bit (in A501.00 to A501.15) is turned ON.

® CPU Bus Unit Errors

The following table gives error information related to CPU Bus Units.

Auxiliary Area Flags and Words

Name Address Description
CPU Bus Unit Number Duplication | A410.00 to The Duplication Error Flag (A401.13) and the corre-
Flags A410.15 sponding flag in A410 will be turned ON when a CPU Bus
Unit's unit number has been duplicated.
Bits 00 to 15 correspond to unit numbers 0 to F.
CPU Bus Unit Setting Error Flag A402.03 ON when an installed CPU Bus Unit does not match the
(Non-fatal error) CPU Bus Unit registered in the 1/O table.
CPU Bus Unit Setting Error, Unit A427.00 to When a CPU Bus Unit Setting Error occurs, A402.03 and
Number Flags A427.15 the corresponding flag in A427 are turned ON.
Bits 00 to 15 correspond to unit numbers 0 to F.
CPU Bus Unit Error Flag A402.07 ON when an error occurs in a data exchange between
(Non-fatal error) the CPU Unit and a CPU Bus Unit (including an error in
the CPU Bus Unit itself).
CPU Bus Unit Error, Unit Number | A417.00 to When an error occurs in a data exchange between the
Flags A417.15 CPU Unit and a CPU Bus Unit, the CPU Bus Unit Error

Flag (A402.07) and the corresponding flag in A417 are
turned ON.

Bits 00 to 15 correspond to unit numbers 0 to F.

CJ2 CPU Unit Software User’s Manual
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10-4-3 Special I/O Unit Flags/Bits

® Restarting and Initializing Special I/O Units

With Special /0 Units, changes to initial settings for allocated DM Area words for the CPU Unit can
be enabled by turning ON the following restart bits without turning OFF the PLC. Normally, this oper-
ation is performed with the user program.

Auxiliary Area Flags and Words

Name Address Description
Special I/0O Unit Restart Bits A502.00 to Bits A502.00 to A507.15 correspond to Special I/O Units
A507.15 0 to 95. Turn ON a bit to restart the corresponding Unit.
Special I/O Unit Initialization Flags | A330.00 to These flags correspond to Special I/0 Units 0 to 95. A
A335.15 flag will be ON while the corresponding Unit is initializing

after the power is turned ON or the Unit's Restart Bit
(A502.00 to A507.15) is turned ON. Bits A330.00 to
A335.15 correspond to unit numbers 0 to 95.

@ Special I/O Unit Errors

The following table gives error information related to Special 1/0 Units.

Auxiliary Area Flags and Words

Name Address Description

Special I/O Unit Number Duplica- | A411.00 to The Duplication Error Flag (A401.13) and the corre-

tion Flags A416.15 sponding flag in A411 through A416 will be turned ON
when a Special I/0O Unit's unit number has been dupli-
cated. Bits A411.00 to A416.15 correspond to unit num-
bers 0 to 95.

Special I/0O Unit Setting Error Flag | A402.02 ON when an installed Special I/0 Unit does not match the

(non-fatal error) Special I/O Unit registered in the I/O table.

Special I/O Unit Setting Error, Unit | A428.00 to When a Special I/0 Unit Setting Error occurs, A402.02

Number Flags A433.15 and the corresponding flag in these words are turned ON.
Bits A428.00 to A433.15 correspond to unit numbers 0 to
95.

Special I/O Unit Error Flag A402.06 ON when an error occurs in a data exchange between

(non-fatal error) the CPU Unit and a Special I/O Unit (including an error in
the Special I/O Unit itself).

Special I/O Unit Error, Unit Num- | A418.00 to When an error occurs in a data exchange between the

ber Flags A423.15 CPU Unit and a Special I/0O Unit, the Special /0O Unit

Error Flag (A402.06) and the corresponding flag in these
words are turned ON.
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>
a
10-5 Memory Management Functions
9
<
=
(Y
m3
10-5-1 Automatic Backup 53
» =
The user program and parameters are automatically backed up in backup memory whenever they are
written to or altered in the CPU Unit.
e The following data is backed up automatically: User program, parameters (including the PLC name,
PLC Setup, I/0 tables, routing tables, and CPU Bus Unit data, such as the data link tables).
* The data is backed up automatically whenever the user program or parameters are written in the E
CPU Unit, including for data transfer operations from the CX-Programmer, online editing, data trans- ER
fers from a Memory Card or EM file memory, etc. Z
e The user program and parameter data written to backup memory is automatically transferred to user %
memory in the CPU Unit at startup. &
S

° Data transfer from
CX-Programmer

CPU Unit

" Write from file memory

* Online editing from
CX-Programmer

User program
User memory

Write operation

Parameters

Automatic backup | Automatically restored when PLC is
turned ON.

Backup memory

* The BKUP indicator on the front of the CPU Unit will light while data is being written to backup mem-
ory. When transferring the user program from the CX-Programmer or transferring data to the parame-
ter area from file memory, do not turn OFF the power to the CPU Unit until the backup operation has
been completed (i.e., until the BKUP indicator turns OFF). The following table shows the operations
that will be performed if the power is turned OFF before the backup is completed.
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® Operations after Power Is Interrupted during Automatic Backup

Automatic backup timing Applicable data e G e T

tion
While a program is being trans- User program ¢ The data will be lost.
ferred ¢ A memory error will occur the
next time the power is turned ON.
During online editing User program: ¢ The changes made during online
o Ladder tasks editing will be reflected the next
time the power is turned ON. (If
there is no Battery, however, the
changes will not be reflected and
a memory error will occur.)
User program: ¢ The contents of the online editing
e ST tasks will be lost.
* SFC tasks

¢ FB definitions
¢ SFC actions and transitions

While the PLC Setup is being trans- | Parameters * The data will be lost.
ferred, the I/O tables are being * A memory error will occur the
transferred, the 1/O tables are being next time the power is turned ON.

created or cleared, the routing
tables is being transferred, or Spe-
cial I/O Unit settings are being
transferred.

* If the power is turned OFF when there is a Battery installed in the CPU Unit and when only ladder
tasks are being edited online, the status prior to the power interruption will be restored the next time
the power is turned ON. Be careful, however, of the following points.

¢ More time will be required to start the CPU Unit.

* Even if there is a Battery in the CPU Unit, always be sure that the backup operation has been
completed before turning OFF the power supply if the CPU Unit will be left unpowered for an
extended period of time.

¢ The amount of time required to back up data (the time the BKUP indicator will be lit) will depend on
the size of the user program, as shown in the following table.

. Backup processing time
User program size
MONITOR mode PROGRAM mode
100 Ksteps 20 s (cycle time of 3 ms) 3s
250 Ksteps 47 s (cycle time of 7 ms) 6s
400 Ksteps 75 s (cycle time of 11 ms) 10s

Note The BKUP indicator will be lit when power is supplied to the CPU Unit.

m Precautions for Correct Use

e Automatically back up the user program and parameter data to flash memory when they are
written to the CPU Unit. 1/O memory (including the DM, EM, Holding, and Auxiliary Areas),
however, is not written to flash memory. The DM, EM, and Holding Areas can be held during
power interruptions with a battery. If there is a battery error, the contents of these areas may
not be accurate after a power interruption. If the contents of the DM, EM, Holding, and Auxil-
iary Areas are used to control external outputs, prevent inappropriate outputs from being made
whenever the Battery Error Flag (A402.04) is ON.

* A backup memory error (non-fatal) will occur if an error in the CPU Unit backup memory is
detected. If this error occurs, data will not be restored the next time the power supply is turned
ON, and a memory error may occur. Therefore, it is recommended to save the data before
turning OFF the power.
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>

a

5

@ Additional Information 3
<

A backup status will be displayed in a Memory Backup Status Window by the CX-Programmer s
when backing up data from the CX-Programmer for transfer operations other than normal data 'g"é
transfers (PLC - Transfer). To obtain this window, setting to display the backup status dialog box 2 g

must be checked in the PLC properties and the window must be selected from the View Menu. % e

For normal transfer operations, the backup status will be displayed in the transfer window after
the transfer status for the program and other data.

® Auxiliary Area Flags

Name Address Meaning
Backup Memory Error Flag A315.15 Turns ON when the backup memory fails.

10-5-2 EM File Memory Functions

It is possible to use the EM Area instead of the Memory Card to save files in the CPU Unit. The banks
after the specified starting bank are used as the file memory. For information on converting EM Area
banks into file memory, refer to 7-1-2 Initializing File Memory.

suonoung Alows a4 N3 2-G-01

EM Area EM Area 1. Specify the starting bank in the EM Area settings
Bank 0 Bank 0 from the CX-Programmer.
2. When you transfer the program from the
Bank n Bank n T CX-Programmer, you can use the EM file memory.
T |:> H This part will be
converted to file memory.

Bank C Bank C

Memory Card You can select to convert part of the EM Area to
either file memory or trace memory. If you convert
it to file memory, you can use the converted part of

the EM Area just like a Memory Card.
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10-5-3 Comment Memory

A comment memory is provided within the CPU Unit's internal backup memory. The following com-
ment/section data can be stored in and read from comment memory even if neither Memory Card nor
EM file memory are available.

¢ Symbol table files (including CX-Programmer symbols and I/O comments, but not network symbols)

* Comment files (CX-Programmer rung comments and other comments)

* Program index files (CX-Programmer section names, section comments, and program comments)
CX-Programmer

Comment and section data can be stored in the CPU Unit
when downloading projects.

Project

D Symbol table file CPU Unit

Transfer (except network symbols)

EM file memory

Memory Card

Comment
memory

[

L}

\
\

Comment and section data can be stored in this area.
When downloading projects, either of the following storage locations can be selected as the transfer
destination for comment data and section data.

e Comment memory (in CPU Unit's backup flash memory)
¢ Memory Card
e EM file memory

The following files stored in comment memory can be backed up to a Memory Card when a simple
backup operation is executed, or the files can be restored to comment memory from the Memory Card.

e Symbol table files (including CX-Programmer symbols and I/O comments, but not network symbols)
* Comment files (CX-Programmer rung comments and other comments)
¢ Program index files (CX-Programmer section names, section comments, and program comments)

1/0 memory

(In comment memory)

Memory Card

* Symbol table file
(except network symbols)

e Comment file

o Program index file )

t

These files can also be backed up
using a simple backup.

This enables backup/restoration of all data in the CPU Unit including I/O comments if an error occurs or
when adding a CPU Unit with the same specifications without requiring the CX-Programmer.
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>

a

5

10-5-4 Replacing the Entire Program during Operation 3
=

i S

I Overview 58
=3

The entire task program can be replaced during operation in RUN or MONITOR mode by turning ON §g_

the Replacement Start Bit (A650.15). The program/network symbol file (.OBJ) with a file name specified
in advance in the Auxiliary Area will be read from the Memory Card and it will replace the program at
the end of the current cycle.

CPU Unit

Replacement

User program

Memory Card
Replacement Start Bit (A650.15) :
turned from OFF to ON.

Replacement Specifies
Program File Name |Program

Entire user program

uoneladp Buunp weiboid ainug eyl Bupeldey +-G-01

Normal processing
>The entire program

is replaced.
AB50.15
4“ ] OF%eplacement “’]" The CPU Unit
Execution Start Bit will execute the
condition instructions

remaining in the
cycle even after
Normal processing the
Replacement
Start Bit is

END ----1- turned ON.

(In the last task)

The program can also be replaced when program execution is stopped (PROGRAM mode) by turning
ON the Replacement Start Bit from the CX-Programmer.

* The replacement program file cannot be read from EM file memory.

* The Replacement Start Bit (A650.15) can be turned ON at any location (program address) in the pro-
gram.

e The CPU Unit will execute the instructions remaining in the cycle after the Replacement Start Bit
goes from OFF to ON.

* The program will not be executed while the program is being replaced. After the program has been
replaced, operation will be started again just as if the CPU Unit were switched from PROGRAM mode
to RUN or MONITOR mode.

* The program will be replaced at the end of the cycle in which the Replacement Start Bit was turned
from OFF to ON, i.e., after END(001) is executed in the last task in the program.
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10-44

I CPU Operation during Program Replacement

The CPU Unit's operation will be as follows during program replacement:

Program execution: Stopped
Cycle time monitoring: No monitoring

® Operations Continuing during and after Program Replacement

When the IOM Hold Bit (A500.12) is ON, the data in the following memory areas will be main-
tained: the CIO Area, Work Area (W), Timer Completion Flags (T), Index Registers (IR), Data
Registers (DR), and the current EM bank number.

Note Timer PVs will be cleared during program replacement.

If the IOM Hold Bit is ON when the program is transferred, loads that were being output before
program replacement will continue to be output after replacement. Be sure that external loads will
operate properly after program replacement.

The status of force-set and force-reset bits will be maintained through the program replacement if
the Forced Status Hold Bit (A500.13) is ON.

Interrupts will be masked.
If data tracing is being performed, it will be stopped.
Differentiation Flags will be initialized whether the IOM Hold Bit is ON or OFF.

® Operations after Program Replacement

The status of the cyclic tasks depends upon their operation-start properties. (Their status is the
same as it would be if the PLC were switched from PROGRAM to RUN/MONITOR mode.)

The First Cycle Flag (A200.11) will be ON for one cycle after program execution resumes. (The
status is the same as it would be if the PLC were switched from PROGRAM to RUN/MONITOR
mode.)

I Procedure

1 Mount a Memory Card containing the program file in the CPU Unit.

2 Set the Program File Name (A654 to A657) and Program Password (A651) in the Auxiliary Area,

and then turn ON the Replacement Start Bit (A650.15).

@ Additional Information

Turn ON the IOM Hold Bit (A500.12) if you want to maintain the status of I/O memory data
through the program replacement.

Turn ON the Forced Status Hold Bit (A500.13) if you want to maintain the status of force-set and
force-reset bits through the program replacement.

Precautions for Safe Use

If the IOM Hold Bit (A500.12) is ON before the program is replaced, the status of bits in I/O mem-
ory will be maintained after program replacement. Be sure that external loads will operate prop-
erly with the same 1/0O memory data.

If the Forced Status Hold Bit (A500.13) is ON before the program is replaced, the forced status in
I/0 memory will be maintained after program replacement. Be sure that external loads will oper-
ate properly with the same forced status.
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10 CPU Unit Functions

The specified program/network symbol file will be read from the Memory Card.

File name and

Turning ON the Replacement

Specifying the replacement file name

File extension Start Bit (A§50.15) in the Auxil- (rerrens)
iary Area
Program/net- | ******** OBJ Replacing the CPU Unit's user Write the replacement program file name
work sym- program to A654 through A657 before program
bols file replacement.

I Conditions Required for Program Replacement

The following conditions are required in order to replace the program during operation.

* The program/network symbol file specified in the Program File Name words (A654 to A657) exists in
the Memory Card's root directory.

e The Memory Card has been detected by the CPU Unit. (A343.15 must be ON.)
* No fatal errors have occurred.
* No file memory operations are being executed. (A343.13 must be OFF.)
¢ Data is not being written to the Program Area.
* The access right is available. (For example, data is not being transferred from the CX-Programmer to

the PLC.)

Note The program may be transferred in any operating mode.
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CPU Unit Functions

I Example Programs

® Example Program 1

In the following example, program/network symbol files ABC.OBJ and XYZ.OBJ are stored in the
Memory Card and one program or the other is selected depending upon the value of DO. DO is set to
#1234 to select ABC.OBJ or to #5678 to select XYZ.OBJ.

Another task is started to perform any processing required before program replacement, including
set the IOM Hold Bit.

Main Task (Cyclic Task 0)

A200.11
f MOV
First Cycle Flag « Program version
« Version storage area
a2 A343.15 A343.13 A650.15
— H O Replacement
Memory Card  File Memory Start Bit
Detected Operation
Flag Flag
A650.15
— MOV
#A5A5
A651
= Writes the file name
D00000 "ABC" in AB54 to
#1234 ABS7.
= Writes the file name
"XYZ" in AB654 to
D00000 AGST.
#5678
TKON
31
Main processing program
END

/\/

Task Protecting Data during Program Replacement
(Cyclic task 31, standby status at startup)

QN Processing tect
1 g to protec
I data before program
Always ON Flag replacement begins
A500.12

————) IOM Hold Bit

Outputs to required
loads during
program
replacement.

END

/\/
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)
&
® Example Program 2 s
3
In this example, the program/network symbol files for several devices and the program/network sym- 3
bol file for automatic transfer at startup (AUTOEXEC.OBJ or REPLACE.OBJ) are stored in a Mem- =
ory Card. When the PLC is turned ON, the automatic transfer at startup file is read and then that @3
program is replaced later with a program files for different devices. §‘§
AUTOEXEC.OBJ ABC.OBJ 52
A200.11
I MoV |l O
First Cycle Flag #ASAS
A651

Processing that determines
the type of device connected
and stores the corresponding
file name. In this example,
the file name "ABC" is
written in A654 to A657.

Overwrite

A343.15 A650.15
[ | O Replacement |

Memory Card Start Bit
Detected Flag /\/

END

/\/

uoneladp Buunp weiboid ainug eyl Bupeldey +-G-01
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I Auxiliary Area Flags and Words

Name

Address

Operation

File Memory Operation Flag

A343.13

ON while any of the following operations is being exe-

cuted. OFF when none of them are being executed.

¢ Memory Card detection

* The CPU Unit has sent a FINS command to itself using
CMND(490).

* FREAD(700) or FWRIT(701) is being executed.

* The program is being overwritten using an Auxiliary
Area control bit (A650.15).

* A simple backup operation is being performed.

Memory Card Detected Flag

A343.15

ON when a Memory Card has been detected. OFF when
a Memory Card has not been detected.

IOM Hold Bit

A500.12

Turn ON this bit to preserve the status of the I/O Memory
when changing the CPU Unit between PROGRAM and
RUN or MONITOR mode or turning ON the power supply.

ON: I/O memory status retained when changing the oper-
ating mode.

OFF: I/O memory status cleared when changing the
operating mode.

Forced Status Hold Bit

A500.13

Turn ON this bit to preserve the status of bits that have
been force-set or force-reset when changing the CPU
Unit between PROGRAM and RUN or MONITOR mode
or turning ON the power supply.

Replacement Completion Code

A650.00 to
AB650.07

» Codes for normal program replacement (A650.14
OFF):
01 Hex: The program/network symbols file (.OBJ)
replaced the program.

* Codes for incomplete program replacement (A650.14
ON):
00 hex: A fatal error occurred.
01 hex: A memory error occurred.
11 hex: The program is write-protected.
12 hex: The program password in A651 is incorrect.
21 hex: A Memory Card is not installed.
22 hex: The specified file does not exist.
23 hex: The specified file is too large (memory error).
31 hex: One of the following operations was being per-
formed:
- A file memory operation was being performed.
- The program was being written.
- The operating mode was being changed.

Replacement Error Flag

A650.14

Turned ON when an error occurred while trying to replace
the program after A650.15 was turned from OFF to ON.
Turned OFF the next time that A650.15 is turned from
OFF to ON again.

10-48
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Name

Address

Operation

Replacement Start Bit

A650.15

If this bit has been enabled by setting the Program Pass-
word (A651) to A5A5 hex, program replacement will start
when this bit is turned from OFF to ON. Do not turn this
bit from OFF to ON again during program replacement.

This bit is automatically turned OFF when program
replacement is completed (normally or with an error) or
the power is turned ON.

The status of this bit can be read from the CX-Program-
mer, PT, or host computer to determine whether program
replacement has been completed or not.

Program Password

AB51

Write the password to this word to enable program
replacement.

A5A5 hex: Enables the Replacement Start Bit (A650.15).
Other value: Disables the Replacement Start Bit
(A650.15).

This bit is automatically turned OFF when program
replacement is completed (normally or with an error) or
the power is turned ON.

Program File Name

A654 to AB57

Before starting program replacement, write the file name
of the replacement program file in these words in ASCII.
Just write the 8-character filename; the OBJ extension is
added automatically. Write the characters in order from
AB54 (most significant byte first). If the file name has
fewer than 8 characters, pad the remaining bytes with
space codes (20 hex). Do not include any NULL charac-
ters or spaces within the file name itself.

The following example shows the data for the program file
ABC.OBJ:

15 0
A654 | 41 42
AB55 | 43 20
A656 | 20 20
A657 | 20 20

CJ2 CPU Unit Software User’s Manual

10-49

wswabeuep Alowsp S-01

suoloung

uoneladp Buunp weiboid ainug eyl Bupeldey +-G-01
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10-6 Security Functions

The following protection can be applied to the CJ-series user programs.

10-6-1 Write-protection Using the DIP Switch

Write-protection can be set so that Data in the user program and parameter area (e.g., PLC Setup and
I/0 tables) cannot be overwritten from the CX-Programmer. This function can prevent the program from
being overwritten inadvertently.

To set write protection, turn ON pin 1 on the CPU Unit's DIP switch. Even when this function is enabled,
it is still possible to read and display the program using the CX-Programmer.

® DIP Switch on Front of CPU Unit

Pin No. Name Setting
1 User program memory ON: Protection ON
write protection OFF: Protection OFF

10-6-2 Read Protection Using Passwords

Read protection using passwords can be set. User programs, specific tasks, and function blocks for
protected programs cannot be displayed or edited unless the user enters the password in the CX-Pro-
grammer.

I Types of Protection

The following types of read protection using passwords can be used.

® UM Read Protection
Reading the user program from the CPU Unit will be disabled.

® Task Read Protection

Displaying tasks in the CX-Programmer will be disabled for any one or more tasks. It will be possible
to read the user program from the CPU Unit, but the protected tasks will not be displayed on the CX-
Programmer.

@ Additional Information

* The entire program can be transferred to another CPU Unit even if individual tasks in the pro-
gram are read-protected. The task read protection remains effective for the password-pro-
tected tasks.

e When the CX-Programmer is used to compare a user program in the computer's memory with
a user program in the CPU Unit, password-protected tasks will be compared too.

® Function Block Protection

The following protection can be applied to the desired function blocks.

* Write/Display Protection
Displaying function blocks will be disabled in the CX-Programmer, so it will not be possible to
make changes.

10-50 CJ2 CPU Unit Software User’s Manual



10 CPU Unit Functions

* Write Protection
Displaying function blocks will be enabled in the CX-Programmer, but it will not be possible to

make changes.

@ Additional Information

suonoung Ajun2as g9-0|

Even if task read protection is applied, it will be possible to read the function block definitions if a
user program that includes function blocks is used. To read-protect the function block, use func-
tion block protection.

@ Additional Information

Task read protection cannot be set if UM read protection is already set. However, it is possible to
set UM read protection after task read protection has been set.

CX-Programmer

Set a password for particular tasks in the project directory.

Password? l
Those tasks cannot be displayed without inputting the password.

CJ2 CPU Unit

spiomssed Buisn uonosloid pesy z-9-0t

3
0

Read
— The entire user program can be uploaded, but
H——>20 password-protected tasks will not be displayed until the
password is input.
\/—
The other tasks can be displayed/edited and are also accessible
! through online editing.

END

I Operating Procedure

1 Display the Protection Tab Page of the PLC Properties Windows and register a password for pro-

tection.

PLC Properties |

ﬂ General Protection ]Function Block |

UM read pratection ’\7
=% Programs Task read protection
= @ MewProgrami {007

1 Symbals Prohibit fram saving inta a memary card,
@ Sectionl and transfering program from PLC
3 EnD

-] ‘a MewProgramz (013
= symbols
3 sectionl
3 EnD

{F Function Blacks

Projes

=58 New Right-click

Properties

Settings
et Memary

[ Prohibit from avenariting bo a protected program

e UM read protection Field
Enter a password for UM read protection.

e Task read protection Field
Enter a password for task read protection.
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2 To set read protection for a task, select the task and then select the Task read protect Check Box
on the Program Properties Dialog Box.

= % MewProject
=@ NewPLC1[CI2H] Offline
‘= Symbols
7 10 Table and Unit Setup
Settings
Gt Memary
=% Programs [Program Properties K|
SRy
w :IEW:;:E;?[ o) ﬂ General Pratection 1 Comments
E Sectionl
=

Egd EMD

Right-click
=5 Symbals Properties
B sectionl

3 EnD

IF Function Blocks

3 To apply read protection to function block (FB) definitions, select the function block to be pro-

tected, click the Set Button in the function block properties, and enter a password in the Function
Block Protections Setting Field.

5|
= % MewProject
|- MewPLC1[C12H] Offine

‘= Symbols

@"T IO Table and Unit Setup Function Block Prope : |
@ Settings B
S Memary —al| General Protection ]CDmmenls] Memur_l,l]

= V‘;_% Programs
= Q?x MewProgramil {00}
+ g?x MewPragramz {01) Fraotection Status:
Right-click |
i \
F R 2 Properties
HneHeneins P Function Block Prok: 1 x|
Input a pazsward after selecting a protecyion type.

Protection Type:

}f " Pri#ibit writing only

Fassword: C’—>

Paszsward [canfimation):

‘ Cancel |

4 Connect online and execute either step a or b below.

(a) Transferring the Program and Setting Password Protection:
Select PLC - Transfer - To PLC to transfer the program. The tasks registered in step 2 will
be password-protected.

(b) Setting Password Protection without Transferring the Program:
Select PLC - Protection - Set Password and click the OK button. The tasks registered in
step 2 will be password-protected.
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I Enabling/Disabling Saving to Memory Cards

® Overview

When the entire program or individual tasks are read-protected from the CX-Programmer, an option
can be set to enable or disable creating or backing up .OBJ program/network symbol files. It will not
be possible to create program/network symbol files (.OBJ files) with file memory operations if creat-
ing and backing up program/network symbol files is prohibited with this setting. (This setting prohib-
its both online transfers to a Memory Card/EM file memory as well as offline storage of PLC data
that was uploaded to the CX-Programmer.)

suonoung Ajun2as g9-0|

Disabling the creation of file memory program files can help prevent illegal copying of user pro-
grams.

CX-Programmer

When a password is being registered for the entire user program or
Password? selected tasks, the creation of backup program files (.OBJ files) can be

enabled/disabled with an option setting.

Online creation of backup program files
(.OBJ files) prohibited by option setting. CX-Programmer

CPU Unit Uplogding of gll PLC
data is prohibited.
e
Waang |

Backup program files (.OBJ files) cannot be
created with file memory operations.

* The simple backup operation can still be performed when creating program/network symbol files
is prohibited, but the backup program/network symbol file (BACKUP.OBJ) will not be created.

* The program can be copied when program read protection is not enabled.

* The setting to enable/disable creating program/network symbol files will not take effect unless the
program is transferred to the CPU Unit. Always transfer the program after changing this setting.

spiomssed Buisn uonosloid pesy z-9-0t

o

® Operating Procedure

1 To register a password in the UM read protection Box or Task read protection Box, select the

Prohibit from saving into a memory card, and transferring program from PLC Check Box in the
Protection Tab Page in the PLC Properties Dialog Box of the CX-Programmer.

=l

HenwProject o =
&= FrewPLC[CI2H] OFfine 4

= Sy Properties ﬂ General Protection | Function Black |

@7 10 Table and Unit Setup

Settings

< Memary UM read protection |

2% Programs
+1- g} MewProgram? (00) Task read protection

#-S} NewProgramz (01)

-4 F Functien Blocks - Prohibit from saving into & memory card,
and tiansfering program from PLE

[ Frohibit from overwiting to a protected progiam

2 Either select PLC - Transfer - To PLC to transfer the program or select PLC - Protection - Set
Password and click the OK Button.

® Usage

* This option can be used to prevent the program from being transferred out of the PLC using the
password.
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I Enabling and Disabling Program Overwriting

® Overview

In addition to using the DIP switch as described above, the program (or selected tasks) can also be
write-protected if the write protection option is selected from the CX-Programmer when a password is
being registered for the entire program or those selected tasks. The write protection setting can prevent
unauthorized or accidental overwriting of the program.

CX-Programmer

When a password is being registered for the entire user
program or selected tasks, program write-protection can be
Password?| | enabled/disabled with an option setting.

L

l The user program cannot be overwritten.
]
]

CPU Unit

Overwriting can be prohibited with password protection,
regardless of the DIP switch setting.

< { HEl
/ Memory Card

The user program cannot be overwritten.
If the selected tasks or program are write-protected by selecting this option when registering a pass-
word, only the tasks (program) that are password-protected will be protected from overwriting. It will
still be possible to overwrite other tasks or programs with operations such as online editing and task
downloading.
All tasks (programs) can be overwritten when program read protection is not enabled.

The setting to enable/disable creating program files will not take effect unless the program is trans-
ferred to the CPU Unit. Always transfer the program after changing this setting.

® Operating Procedure

1 To register a password in the UM read protection Box or Task read protection Box, select the

Prohibit from overwriting to a protected program Option in the Protection Tab Page in the PLC
Properties Dialog Box of the CX-Programmer.

izl
PLC Properties =
} i Pratection
BT Properties 1| Beneral | Function Block |
§7 10 Table and Unit Setup
~ :«?:JEE; UM read protection [ EEE
=] ”‘;\;% Programs
M Q HewPragrami (00 Task read pratection ’7

-} MewProgramz (01)
+ {F Function Blocks Prohibit from saving into a memorny card,
and tansfering program from PLC

™ Prohibit from ovenariting to a protected program

2 Either select PLC - Transfer - To PLC to transfer the program or select PLC - Protection - Set
Password and click the OK button.
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is read-protected.
OFF: UM read protection is not set.
ON: UM read protection is set.

=

&

I Auxiliary Area Flags and Bits related to Password Protection 4
c

Name Bit address Description 'f:

UM Read Protection Flag A99.00 Indicates whether or not the PLC (the entire user program) g

=

3

n

Task Read Protection Flag A99.01 Indicates whether or not selected program tasks are read-
protected.

OFF: Task read protection is not set.
ON: Task read protection is set.

Program Write Protection for | A99.02 Indicates whether or not the write protection option has
Read Protection been selected to prevent overwriting of programs.

OFF: Overwriting allowed
ON: Overwriting prohibited (write-protected)

Enable/Disable Bit for Pro- A99.03 Indicates whether or not a backup program/network symbol
gram Backup file (.OBJ file) can be created when UM read protection or
task read protection is set.

OFF: Creation of backup program file allowed
ON: Creation of backup program file prohibited

10-6-3 Program Operation Protection Using Production Lot Numbers

The program can be protected against operation by using the production lot number stored in words

A100.01 and A100.02 of the Auxiliary Area. The production lot number cannot be changed by the user.

e The production lot number is six digits. The leftmost four digits are stored in A100.02 and the right-
most two digits are stored in A100.01.

siequin 107 uononpo.d Buisn uonosloid uonessdp weibold €-9-01

Production lot number (6 digits)

HEEEEE

] N S ——

T [Tl
A100.02 A100.01

Example of Production Lot Number Storage

Production date e T e A100.02 A100.01
number

June 20, 2008 080620 0806 2000
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Application Example: Operating the Program Only for a CPU Unit with a
Specific Production Lot Number

The lot number is stored in
words in the Auxiliary Area.

CPU Unit .
Lot No. 070413 _’I A100.02 and A100.01: #07041300

A100.01
#07041300
Verification OK

Main processing is
performed if the hardware lot
number is 070413. If it is not,
main processing is not
performed.

Main processing

Note: This processing is read-protected, so it cannot be
| altered by someone else.

| Lot number output.

l

| 070413? E—

Yes l } No
If the hardware is correct, main It the hardware is incorrect, main
processing is performed. processing is not performed.

10-6-4 Write Protection from FINS Commands

It is possible to prohibit write operations and other editing operations sent to the PLC's CPU Unit as
FINS commands through a network (including write operations from CX-Programmer, CX-Protocol, CX-
Process, and other applications using FinsGateway, but excluding a direct serial connection). Read pro-
cesses are not prohibited.

FINS write protection can disable write processes such as downloading the user program, PLC Setup,
or I/0O memory, changing the operating mode, and performing online editing.

It is possible to exclude selected nodes from write protection so that data can be written from those
nodes.

An event log in the CPU Unit automatically records all write processes sent through the network and
that log can be read with a FINS command.

Example:

Write operations by FINS
Computer #1 commands are prohibited from

«— | some nodes in the network (in
this example, computer #1, PLC
#1, and PLC #2).
V' Network Computer #2’
\—'—‘ PLCH#1 Y e S l PLCH#2 PLC#3
<L Al | ¥ No\ - 0

B
AT I 0 |

Ay A - b

Network Network

Write access to this PLC

. X Write operations by FINS commands
is enabled/disabled. P t

are not prohibited from selected
nodes in the network (in this
example, computer #2 and PLC #3).

Note This function prohibits writing by FINS commands only, so it has no effect on write operations by functions other than
FINS commands, such as data links.
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Connection pattern

Diagram (example)

Write protec-

tion
From a computer | Direct connec- Computer Cannot be
through a direct | tion to PLC applied.
serial connection Write-protection not effective
Peripheral USB port
PLC
USB port: USB (Toolbus) RS-232C port
Serial port: Toolbus RS-232C port or 422A/485 port
on a Communications Board/Unit
Gateway connec- Computer Can be
tion (Serial-to- applied.
network) to PLC The CPU Unit in PLC #2
can be write-protected.
PLC #1 PLC #2
USB port: USB (Toolbus)
Serial port: Toolbus
Network
From a computer through a direct net- The CPU Unit in PLC #2 Can be
work connection Computer can be writs-protected. applied.
PLC #1 PLC #2
Network
From another PLC in the network If the CMND instruction is used to send Can be
a FINS command (requesting a write app“ed_

PLC#1

operation) to the CPU Unit of PLC #2,
the operation is not performed.

The CPU Unitin PLC #2
can be write-protected.

\<PLC#2

Network

CJ2 CPU Unit Software User’s Manual
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® Operation

With the CX-Programmer, open the PLC Setup's FINS Protection Tab and select the Validate FINS
write protection via network Option. When this option is selected, it will not be possible to execute
write operations for that CPU Unit with FINS commands sent through a network (except a direct
serial connection). To permit write operations from particular nodes, enter network addresses and
node addresses for the node under Nodes excluded from protection targets. (Up to 32 nodes can be

10-58

excluded from FINS Write Protection).

=3 PLC Settings - NewPLC1

File Cptions Help

=101 %]

Starlupl Settingsl Timingsl 5100 Flefreshl UnitSettingsI Serial F'u:urtl Peripheral Service  FINS Frotection |

— Settings for FINS write protechion via netwark

v “alidate FINS wiite protection via network

Modes excluded from protection targets

Mo Meb... Mode |

Edit

_ Do |

Delete

[CI2H-CPUs4-EIP  [Offline
® PLC Setup
ltem Description Settings Default setting
Validate FINS write Sets whether the CPU Unit is write-protected OFF: Write protec- | OFF: Write pro-
protection via net- from FINS commands sent through the network. | tion disabled tection disabled
work (Does not prohibit FINS commands sent ON: Write protec-
through a direct serial connection). tion enabled
Nodes Excluded from | This area lists the nodes in the network that are
Write Protection not restricted by FINS write protection. Up to 32
nodes can be specified.
These settings are effective only when FINS
write protection is enabled.
Network address: 00 to 7F hex

Network address of the FINS command source

Node address:
Node address of the FINS command source

01 to FE hex, or FF
hex

(FF hex: node
address unspeci-
fied)

Number of Nodes
Excluded from FINS
Write Protection

(Do not set this
value. It is automati-
cally calculated by
the CX-Programmer.)

Contains the number of nodes that are not sub-
ject to the FINS write protection.

If 0 is specified (no nodes excluded from write
protection), FINS write commands are prohib-
ited from all nodes other than the local node.

This setting is effective only when FINS write
protection is enabled.

0 to 32
(00 to 20 hex)

(A value of 0 indi-
cates that all nodes
are subject to write
protection.)

0

(All nodes sub-
ject to write pro-
tection.)
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® Usage

* The system can be configured so that a PLC can be written only from authorized nodes in the net-
work. (For example, use this function when the system's control/monitoring computer is the only
node allowed to write to a Controller within a piece of equipment.)

By limiting the number of nodes that can write to the PLC, it is possible to prevent system prob-
lems caused by unintentional overwrites during data monitoring.

suonoung Ajun2as g9-0|

System control/monitoring computer

Allowed to
|:| write/control PLC
Equipment

I_ Network

| Controller Monitoring computer
Allowed to Not allowed to
write/ write/control PLC

control PLC
__'JM Network ;

l_ﬁ_l

® Operations Restricted by Network FINS Write Protection

oo

FINS Write Commands

The following FINS commands are restricted by FINS write protection when sent to the CPU Unit
through the network.

SPUBLIWOYD SN WOJJ UONI8I0Id SIIM #-9-0

Code Command name Code Command name
0102 hex | MEMORY AREA WRITE 2101 hex ERROR CLEAR
0103 hex | MEMORY AREA FILL 2103 hex ERROR LOG POINTER CLEAR
0105 hex | MEMORY AREA TRANSFER 2203 hex SINGLE FILE WRITE
0202 hex | PARAMETER AREA WRITE 2204 hex FILE MEMORY FORMAT
0203 hex | PARAMETER AREA FILL (CLEAR) 2205 hex FILE DELETE
0307 hex | PROGRAM AREA WRITE 2207 hex FILE COPY
0308 hex | PROGRAM AREA CLEAR 2208 hex FILE NAME CHANGE
0401 hex | RUN 220A hex MEMORY AREA-FILE TRANSFER
0402 hex | STOP 220B hex PARAMETER AREA-FILE TRANSFER
0702 hex | CLOCK WRITE 220C hex | PROGRAM AREA-FILE TRANSFER
0CO01 hex | ACCESS RIGHT ACQUIRE 2215 hex CREATE/DELETE DIRECTORY
2301 hex FORCED SET/RESET
2302 hex FORCED SET/RESET CANCEL
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10-6-5 PLC Names

I PLC Names

You can check whether the PLC name in the project matches the PLC name of the CPU Unit at the con-
nection target when an online connection is made from the CX-Programmer. This enables preventing
incorrect connection from the CX-Programmer.

CX-Programmer

s
e v
e v i, v
o o e o ]
""..""f"...-
--

CJ2 CPU Unit

{27

Check whether the PLC
names match when an
online connection is made
from the CX-Programmer.

I Registering PLC Names

The Enter Connecting PLC Name Dialog Box will be displayed when online connection is made to a
CJ2 CPU Unit that is using default settings or that has had memory all cleared.

Enter Connecting PLC Na| ﬂ
The connecting PLC has no name.

The following name iz provided for the PLC. Do you wizh to
cantinue? Cancel

PLC name of current project

|NewF‘LC1

Enter the PLC name to register to the CJ2 CPU Unit connected online, and then click the OK Button. If
a PLC name will not be entered, click the Cancel Button.
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I PLC Name Mismatch

If PLC names are saved in the CJ2 CPU Units, the system will automatically check whether the PLC
name for the CPU Unit at the connection target matches the name of the PLC in the project when an

online connection is made.

The following warning will be displayed if the PLC name saved in the CJ2 CPU Unit at the connection
target is different from the PLC name in the project. Select whether to continue with the online connec-
tion.

Confirm Connecting PLC N x|

FLC name of this project iz different from the connecting PLC name.
) Do you wish ko continue?

suonoung Ajun2as g9-0|

PLC of this project |MachineD‘I

Connecting PLC |MachineDD

Mame of the connecting PLC can be changed from [PLCIE ditinformation].

sdweN O1d §-9-01

Mo

¢ Yes Button
Click the Yes Button to continue with the online connection with different names.

* No Button
Click the No Button to go offline.

@ Additional Information

To not automatically check whether PLC names match, clear the selection of the Check the con-
necting PLC name when going online Check Box in the PLC Properties Dialog Box.
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I Changing PLC Names

Use the following procedure to change the PLC name saved in a CJ2 CPU Unit.

1 Connect online with the CX-Programmer, and select Edit — Information from the PLC Menu.

The following dialog box will be displayed.

Froject FLC type: CJ2H CPUBA-EIF
Actual Characteristics
Type: CJ2H CPUB4-EIP
Unit "er.: 1.0

FLC name : MewPLCT

Frogram memory: R2224
Llzeahle: B1673
Frotected: & [x]

Memary type:

File/memon card; Mo

[ ata memany: 327ER
E stenzion: 0

EM banks: 4
Bank size: 32768

100 rernarny: 11.5

Tirmer/counters: 8

t anufacturing Details

Revizion B

FCE Revision BA-
Software Revigion &4 0
Lok Murnber 080523

b anufacturing

Serial Mumber

E dit

Steps
Stepz

whords
Kiwfords

Wwiords
Khwiords
Kiwfords

X

Cloze

2 Click the Edit Button to the right of the PLC Name Area.

The following Enter Connecting PLC Name Dialog Box will be displayed.

Enter Connecting PLC N

Fleaze enter a name for the connecting PLE.

Cancel

x|
_ Coneel |

PLC name of current project

|NewPLC1

3 Enter the PLC name to register to the connection target PLC, and then click the OK Button.
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10-7 Debugging

10-7-1 Forced Set/Reset

The CX-Programmer can force-set (ON) or reset (OFF) specified bits (CIO Area, Auxiliary Area, HR
Area, and timer/counter Completion Flags). Forced status will take priority over status output from the
program or 1/O refreshing. This status cannot be overwritten by instructions, and will be stored regard-
less of the status of the program or external inputs until it is cleared from the CX-Programmer.

Buibbngag -0l

Force-set/reset operations are used to force input and output during a trial operation or to force certain
conditions during debugging.

Force-set/reset operations can be executed in either MONITOR or PROGRAM modes, but not in RUN
mode.

Note Turn ON the Forced Status Hold Bit (A500.13) and the IOM Hold Bit (A500.12) at the same time to retain the
status of bits that have been force-set or reset when switching the operating mode.
Turn ON the Forced Status Hold Bit (A500.13) and the IOM Hold Bit (A500.12), and set the Forced Status
Hold Bit at Startup setting in the PLC Setup to retain the status of the Forced Status Hold Bit at startup. This
will enable holding forced status when turning ON the power.

19S0H/19S PadIo4 L-2-0}

CPU Unit Output Unit
I/0O memory
£ Fojeed » Forced ON regardless
g st of programming
<)
=t
* Forced .T Input ignored
set

Bits in the following areas can be force-set and reset.

CIO Area (I/0O Area bits, Data Link Area bits, CPU Bus Unit Area bits, Special 1/0 Unit Area bits,
Internal I/O Area bits), Work Area, Timer Completion Flags, Holding Area, Counter Completion
Flags, and the banks in the EM Area for which using the EM Area force-setting/resetting function is
specified™1, "2

*1  The EM Area force-setting/resetting function is supported by CJ2H CPU Units with unit version 1.2 or later and
CJ2M CPU Units. CX-Programmer version 8.3 is also required.

*2 For CJ2H CPU Units, force-setting/resetting bits in the EM Area is also possible for any of the following banks
for which automatic address allocation is specified.
CJ2H-CPU64/65(-EIP): EM bank 3 hex
CJ2H-CPU66(-EIP): EM banks 6 to 9 hex
CJ2H-CPU67(-EIP): EM banks 7 to E hex
CJ2H-CPUB8(-EIP): EM banks 11 to 18 hex

® CX-Programmer Operation

* Select bits for forced setting/resetting.
* Select forced set or forced reset.
» Clear forced status (including clearing all forced status at the same time).
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10-7-2 Test Input

® Forced Status Hold Bit

Name

Address

Function

Access

Forced Status Hold Bit

A500.13

Turn this bit ON to preserve the status of bits that have
been force-set or force-reset when changing between
PROGRAM and RUN or MONITOR mode or when
turning ON the power.

Read/write

The ON/OFF status of the DIP switch pin 6 on the front of the CPU Unit is stored in the DIP Switch Pin
Status Flag (A395.12) in the Auxiliary Area. For debugging or other purposes, an input can be manipu-
lated manually as a test without using an Input Unit.

—J

CmRON
SYSMAC RUNDy
CJ2H ERRALM O
CPUB4-EIP INHO
PROGRAMMABLE PAPHLO
CONTROLLER ceuMOy

v -

o

Pin 6 ON: A395.12 is ON.
Pin 6 OFF: A395.12 is OFF.

® Auxiliary Area Flags and Words

Name

Address

Function

Access

DIP Switch Pin Status Flag

A395.12

Contains the status set on pin 6 of the CPU Unit’s
DIP switch. (Refreshed every cycle.)

Read only

10-7-3 Differential Monitoring

10-64

When the CPU Unit detects that a bit set by the CX-Programmer has changed from OFF to ON or from
ON to OFF, the results are indicated in the Differentiate Monitor Completed Flag (A508.09). The Flag
will turn ON when conditions set for the differential monitor have been met. The CX-Programmer can
monitor and display these results on screen.

CPU Unit

CX-Programmer

1/0 memory

Bit A

\_’_l

Monitored
for OFF to
ON

transition.

— Detects bit A OFF

to ON transition.
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® Operation from CX-Programmer

1 Right-click the bit for differential monitoring. §
&
2 Click Differential Monitor from the PLC Menu. The Differential Monitor Dialog Box will be dis- §
played. E

x|

Address: |W'I 2.05 Start |
Edge Cloze

+ Rizing
" Falling

[ Sound

3 Click Rising or Falling.

Bump3 suuQ +-2-04

4 Click the Start button. The buzzer will sound when the specified change is detected and the
count will be incremented.

5 Click the Stop button. Differential monitoring will stop.

10-7-4 Online Editing

The Online Editing function is used to add to or change part of a program in a CPU Unit directly from
the CX-Programmer when the CPU Unit is in MONITOR or PROGRAM mode. One or more program
sections are added or changed at a time from the CX-Programmer. The function is thus designed for
minor program changes without stopping the CPU Unit.

Online editing is possible simultaneously from more than one computer running the CX-Programmer as
long as different tasks are edited.

CX-Programmer

Operating in Program section changed

MONITOR mode.

j7 '
The cycle time will be increased by from one to several cycle times if the program in the CPU Unit is
edited online in MONITOR mode.

The cycle time will also be increased to back up data in the flash memory after online editing. The
BKUP indicator will be lit during this period. The progress of the backup is displayed on the CX-Pro-
grammer. The delay in the cycle time per cycle will be roughly 1 ms.

There is a limit to the number of edits that can be made consecutively without waiting for backup to be
completed. The actual number depends on the type of editing that is performed, but a guideline of 400
edits can be used.

A message will be displayed on the CX-Programmer if the limit is exceeded, and further editing will not
be possible until the CPU Unit has completed backing up the data. Once backup has been completed,
you can continue online editing again.
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10-66

14

Note

Precautions for Correct Use

The cycle time will be longer than normal when a program is overwritten using Online Editing in
MONITOR mode, so make sure that the amount of time that it is extended will not exceed the
cycle monitoring time set in the PLC Setup. If it does exceed the monitoring time, then a Cycle
Time Over error will occur, and the CPU Unit will stop. Restart the CPU Unit by selecting PRO-
GRAM mode first before changing to RUN or MONITOR mode.

1 The internal status (differentiation flags) for DIFFERENTIATE UP instructions (DIFU or instruc-
tions with @) and DIFFERENTIATE DOWN instructions (DIFD or instructions with %) con-
tained in the program to be edited online will be initialized.

2 If the task being edited online contains a block program, WAIT status created by WAIT(805),
TIMW(813), TIMWX(816), CNTW(814), CNTWX(817), TMHW(815), or TMHWX(818) will be
cleared by BPPS(811), and the next execution will be from the beginning.

® Online Editing from CX-Programmer

1
2

3
4
5

Proceed with Online Editing only after verifying that the extended cycle time will not affect
operation. Input signals may not be input if the cycle time is too long. A

Display the program section that will be edited.

Select the instructions to be edited.
Select Program, Online Edit, and then Begin.
Edit the instructions.

Select Program, Online Edit, and then Send Changes. The instructions will be checked and, if

there are no errors, they will be transferred to the CPU Unit. The instructions in the CPU Unit will
be overwritten and cycle time will be increased at this time.

& Caution

@ Additional Information

Temporarily Disabling Online Editing

It is possible to disable online editing for a specific time to ensure response characteristics for
machine control in that cycle. Disabling online editing can prevent the cycle time from being inad-
vertently extended by someone performing online editing.

» Settings for Disabling Online Editing
Either of the two following settings can be used to disable online editing.
Set the Online Editing Disable Bit Validator (A527.00 to A527.07) to 5A hex.
Turn ON the Online Editing Disable Bit (A527.09).

e Operation with Online Editing Disabled
If there is a request from the CX-Programmer for online editing, the system will enter standby
status and not perform online editing. The Online Editing Wait Flag (A201.10) will turn ON.
Next, online editing will be performed when the user turns OFF the Online Editing Disable Bit
(A527.09). If online editing is already on standby, any online editing operations will be ignored.
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® Related Auxiliary Bits/Words

Not 5A hex: Online Edit Disable Bit invalid

Online Edit Disable Bit A527.09 To disable online editing, turn this bit ON and set the Online Edit Dis-
able Bit Validator (A527.00 to A527.07) to 5A.

Online Editing Wait Flag | A201.10 ON when an online editing process is on standby because online edit-
ing is disabled.

Name Address Description >

Online Edit Disable Bit A527.00 to | Validates the Online Edit Disable Bit (A527.09). ;
Validator A527.07 | 5A hex: Online Edit Disable Bit valid s
)

=]

@«

=y
10-7-5 Turning OFF Outputs &
=
Turn ON the Output OFF Bit (A500.15) to turn OFF the outputs of all Output Units regardless of the sta- é
tus of the output bits in I/O memory. This can be used for urgent error processing when the Unit is oper- ‘g
ating in RUN or MONITOR mode. The INH indicator on the front of the CPU Unit will light yellow. L
o}
The status of the Output OFF Bit is maintained even if power is turned OFF and ON if there is a battery. =
CPU Unit Output Unit @
I/O memory
£ - T
o
a ' >

@ Additional Information

By default (i.e., if the IOM Hold Bit (A500.12) is turned OFF), all the outputs will be cleared (i.e.,
turned OFF) if the operating mode is switched from RUN or MONITOR mode to PROGRAM
mode. If an output bit in I/O memory is turned ON by the user program, the output will turn ON
when 1/O is refreshed. To turn OFF all outputs from the Output Units regardless of the operating
mode, use the Output OFF Bit.
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10-7-6 Tracing Data

10-68

The Data Trace function samples specified I/O memory data under specified conditions using any one
of the following timing methods, and it stores the sampled data in Trace Memory, where they can be
read and checked later from the CX-Programmer, as well as saved as files.

The following two trace methods can be used.

® Normal Trace

Use this method mainly when high-speed data collection is performed for a short time, such as for
debugging. If the trace memory capacity is exceeded, the trace will stop, the trace result currently in
trace memory will be displayed, and the data will be stored at the same time in a CSV file.

CX-Programmer

CJ2 CPU Unit
Data to be traced
Trace
_El v
Trace memory
1/0
Sent once
If the trace memory capacity

is exceeded, the trace will
stop and the trace data will be
sent to the CX-Programmer
and displayed.

® Continuous Trace

A continuous trace is used mainly for high-speed data collection over long periods of time. Even if
the trace memory capacity is exceeded, the trace will continue, and the trace data will continue to be
read to the CX-Programmer. The data will automatically be saved in CSV files whenever the display
buffer becomes full. This enables storing long-term trace result data from the start of the trace until
the end in multiple CSV files.

CX-Programmer

CJ2 CPU Unit
Data to be traced
] Trace
@ A4
Trace memory
| I/0
Continued ‘\\~\
The latest data will be displayed The newest data

is saved after the

on the CX-Programmer even if oldest is deleted.

the trace data capacity is
exceeded. All of the data in the
display buffer will be
automatically saved to a CSV file.
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® Data to Sample and Timing

Data Size 2

The maximum size of I/O memory data that can be specified for sampling is 31 bits and 16 words. g

Data Types g

The following data types can be specified for sampling.

* BOOL (bit)

e UINT (one-word unsigned binary)

e UDINT (two-word unsigned binary) .

 ULINT (four-word unsigned binary) 3

* INT (one-word signed binary) Z

* DINT (two-word signed binary) §

e LINT (four-word signed binary) %
&

e UINT BCD (one-word unsigned binary)
e UDINT BCD (two-word unsigned binary)
* ULINT BCD (four-word unsigned binary)
* REAL (two-word floating point)

* LREAL (four-word floating point)

* CHANNEL (word)

* WORD (one-word hexadecimal)

¢ DWORD (two-word hexadecimal)

* LWORD (four-word hexadecimal)

Timing

I/O memory data can be sampled at the following times.

* Specified sampling time (1 to 2,550 ms in 1-ms units)

* Once per cycle

¢ At the execution of a trace memory instruction (TRSM(045) instruction)

* Once per synchronous operation cycle (0.5 to 10.0 ms in 0.1-ms increments)*
* Continuous tracing cannot be used if the synchronous operation cycle is less than 3.0 ms.
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® Overview of Data Trace Procedure
Use the following procedure to execute a trace.

1 Use the CX-Programmer to set trace parameters. (Select PLC - Data Trace or PLC - Time
Chart Monitor to open the Data Trace Configuration Dialog Box, and then select Execute - Set).

Data Trace Configuration ll

Settings | Trace Dbieclsl

—Trace Type—————— — Sampling Setting
= Trace % Fived Interval 100 msz [1-2550ms in Tms increments]
" Once Per Cycle

' Onee Per Synchronous Operation Cecle

" On TRSM Instruction

" Trace[Continuous)

— Trace Setting
— Trigger: Manual Trigger
Left Operand Edge:
[ Browss | [0 FalingEdgs =]
[BoOL =l
Dielay (Mo, of Trace Samples) ID I
332 0 1332
[ &uto Bepeat Mo, of Trace Execution: I [~ Mo of Trace Samples |1333

¥ Start Executing Automatically After Transfer [FC Ta PLC) [~ Trace Start on Maritor/Fun Mode

lmporll Export | Iransfer[F'EToF'LC]l Trgnsfer[F'LCTnF'E]l Cnmgarel Ok I Cancel |

* Executing a Normal Trace
Select Trace in the Trace Type Area. Set the address of the data to be sampled on the Data Trace
Configuration Tab Page. Multiple addresses can be specified. Make the settings for the trigger
condition and delay value in the Trace Setting Area on the Settings Tab Page.

* Executing a Continuous Trace
Select Trace (continuous) in the Trace Type Area. Set the address of the data to be sampled on
the Data Trace Configuration Tab Page. Multiple addresses can be specified. Specify the screen
display buffer size, trace time, and folder in which to save the CSV file of collected data in the
Trace Setting Area on the Settings Tab Page.

2 Turn ON the Trace Start Bit (A508.15) or press the following button. The trace will start.

= PLC Data Trace - NewPLC1

File Operation \iew Options Help

|ed|gm (2w | @onm s ||o xan xarl
tracing data.

10-70 CJ2 CPU Unit Software User’s Manual



10 CPU Unit Functions

The following display will appear when the trigger conditions have been satisfied.

= PLC Data Trace - NewPLC1

Fle Opergtion View Options Help

= Sgla 78 @ B

Buibbngag -0l

Indicates when the
trigger condition is met.

® Data Trace Window
The following figure gives an overview of the Data Trace Window.

_l8]x]

| Fle Opergtion View Options Window Help

el gL 2N &% 2 Q LA $

-

ejeq Buoed 9-2-01

Units:

<+— Shows the sampled values
of specified words.

Shows the sampled status
of specified bits.

0 04 08 12 16 2 24 28 32 36 ——
The data to be traced is displayed.
[5econds] The display can be turned ON ‘and OFF.

Show Select| Symbol | Address | Data Type| Y scale | Min | Max
P-C""C'el—_ime—“’a 2264 UDINT 1.000 1 4
13
] P_O_1s CF100 BOOL 1
] P_0_22 CF101 BOOL 1
x|
| | ; The toolbar can be used to move the
. | J ﬁ | units | data object up or down and expand or
magnify and reduce the vertical axis.

Legend Yiew | Trace Settings | PLC Description |

For Help, press F1 CJ2H-CPUGS-EIP Run Data Trace - Comple

For details on the procedure and settings, refer to the CX-Programmer Operation Manual (Cat. No.
W446).
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I I/0 Module Auxiliary Area Selection Function

This function enables easily selecting PVs and status related to Pulse 1/0O Modules when using Pulse
I/0 Modules with a CJ2M CPU Unit. The PVs and status flags that are to be traced can be selected
from lists that are displayed when the I/O Module AR Select Button is clicked on the Data Trace Con-

figuration Tab Page of CX-Programmer version 9.12 or higher.

&= Pa-5-1(Data Trace)

(=]

Show| Select| symbol| Adaress|p || EIEES
1 4020 B
« 2l
[Seconds]
Legend View | Trace Setings _F.LI_" 4

-

oy

® Procedure to Use I/O Module AR Selection

Use the following procedure to use the 1/0 Module Auxiliary Area selection function.

1 Use the CX-Programmer to set the trace parameters.

(Select PLC - Data Trace or PLC - Time Chart Monitor to open the Data Trace Configuration
Window, and then select Execute - Set.) This examples showing tracing pulse output frequen-
cies on a 1-ms cycle. The following settings are made on the Settings Tab.

Parameter CJ2 CPU Units

Trace Type Trace

Sampling Setting | Fixed Interval: 1 ms

Trace Trigger Input the condition for starting the trace.
x
Settings l Trace Dbiects]
Trace Type Sampling 5 etting
% Fized Interval @s [1-2550ms in 1ms increments)
=
i Trace[Continuousz) TiEelrEr sl
~
" On TRSM Instuction
Trace Setting
Trigger: w100.00
Left Operand Edae:
@n.no Browse | |[+] Rising Edge P}
|
| 5
Delay [Mo. of Trace Samples] [ JI
-1332 0 1332
[T Auto Bepeat [ Mo of Trace Samples
v [~ Trace Start on Monitar/Run Mode
Irnpart | Export | | | | 0k | Cancel |
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2 Click the I/O Module AR Select Button on the Data Trace Configuration Tab Page.
x]

Settings  Trace Objects \

0 Mumber of objects a/31  [BIT)
0/16 MwORD)
Address Symbol Data Type Comments

Buibbngag -0l

ejeq Buoed 9-2-01

™ 140 Module 8F Select »»

1mport| Erpart | | | ‘ Ok | Cancel |

3 On the Data Trace Configuration Tab Page, select the pulse output to trace and click the Add
Button. To cancel tracing, select the pulse output to cancel and click the Delete Button.

Data Trace Configuration x|

Settings  Trace Objects \

0 Mumber of objects 1431 [BIT) 1/0 Module AR Select
5416 MWORD) Cateqory
Address | Symbol Data Type Comments | |Puse Dutout 0 =
D100 ABC WORD MName[Comment] Adcﬂ
W200.00 DEF BOOL Pulze Output 0 Mo-origin Flag A2E
Al0120 UDINT Pulse Output 0 Frequency (1-Hz i Pulze Output 0 At-origin Flag A2E
Pulze Output 0 Output Stopped Error Flag A28
A278 DINT Pulse Output 0 PY Fulze Output 0 Intermupt Feeding |n-progr... A28
l:l_ < ADD Pulze Output O Interrupt Feeding Erar Flag A28
Pulze Output 0 Reset Bit AR
Pulze Output 0 T Limit Input Signal A54
Pulze Output 0 CCW Limit Input Signal 454
«|

Pulze Output 0 P

These words containe the P4 of pulse output

™ <¢/0 Module &R Select
1mport| Export | | | ‘ Ok | Cancel |

4 Complete the settings and click the OK Button.
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5 Select the Transfer (PC to PLC) Button to transfer the settings to the CPU Unit.

Data Trace Configuration il

Settings  Trace Objects |

0 || 4Eam |E| Murnber of objects 143 [BIT)
5/16 [WORD]

Address Symbol Data Type Comments
0100

W200.00 DEF BOCOL

Al0120 LIDIMT Pulze Cutput O Frequency (1-Hz i
AZTE DIMT Pulse Output O P%

¥ Start Erecuting Automatically After Transter [PC To PLE) 10 Module AR Select »> |
Import | E=port ﬁransfar [PC Ta PLC] | Yransfer [FLC To PC]l Compare | ak. I Cancel |
S~

—

6 Turn ON the Trace Start Bit (A508.15) or press the following button.

3 PLC Data Trace - NewPLC1

File ©Operation Wiew Optiops Help

ICZE R - A == Y S S| — |

Click this button to start
tracing data.

The following display will appear when the trigger condition has been satisfied.

#3 PLC Data Trace - NewPLC1

File Cperation Wiew Options Help

[#a s jrelarins~ I

Indicates when the trigger
condition is met.
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The following table compares the data trace specifications of the CJ2 CPU Units and CJ1 CPU

Units.
Item CJ2 CPU Unit CJ2M CPU Unit CJ1 CPU Unit
Memory capacity CPUG4(-EIP)/65(-EIP): 8,000 words 4,000 words
8,000 words Part of the EM Area can

CPU66(-EIP): 16,000
words
CPU67(-EIP)/68(-EIP):
32,000 words

Part of the EM Area can
be used instead of the
data trace area. (Maxi-
mum EM Area trace data
capacity: 32 Kwords x 25
banks).

be used instead of the
data trace area (up to 32K
words each in four banks).

Sampling size

Sampling bits: 31
Sampling words: 16

One-word data = 16 max.
Two-word data = 8 max.
Four-word data = 4 max.

Sampling bits: 31
Sampling words: 16 max.
One-word data = 16 max.
Two-word data = 8 max.
Four-word data = 4 max.

Sampling bits: 31

Sampling words: 6
max.

Cycle (when constant)

1 to 2,550 ms (1-ms incre-
ments)

1 to 2,550 ms (1-ms incre-
ments)

10 to 2,550 ms (10-ms
increments)

Automatic start at startup Possible Possible Not possible.
Continuous tracing Possible Possible Not possible.
It is possible to continue It is possible to continue
the trace by reading the the trace by reading the
trace data to the CX-Pro- | trace data to the CX-Pro-
grammer before exceed- | grammer before exceed-
ing the trace memory ing the trace memory
capacity. capacity.
Data length for setting trigger | Data lengths of 1 word, 2 | Data lengths of 1 word, 2 | 1 word

length

words, or 4 words

words, or 4 words

Trigger conditions

=, >, 2, <, <, and # can be
used.

=, >, 2, <, <, and # can be
used.

Only = can be used.

Delay value

-32,768 to 32,767

—-32,768 to 32,767

-1,999 to 2,000
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10 CPU Unit Functions

10-7-7 Storing the Stop Position at Errors
The Error Flag (P_ER) will turn ON if instructions in the ladder program are outside the range for input
parameters. This flag can be referenced to check instruction errors when instructions are executed.

If the Stop CPU on Instruction Error Check Box is selected in PLC Setup, a program error will occur if
one of the following instruction errors occurs, and operation will be stopped. This function can be used
to check if an instruction error has occurred.

® Instruction Errors That Cause Program Errors (A295)

Name Address Description
Instruction Processing A295.08 This flag and the Error Flag (P_ER) will be turned ON when an instruc-
Error Flag tion processing error has occurred and the PLC Setup has been set to

stop operation for an instruction error.
Indirect DM/EM BCD A295.09 This flag will be turned ON when an indirect DM/EM BCD error has

Error Flag occurred and the PLC Setup has been set to stop operation an indirect
DM/EM BCD error.
lllegal Access Error Flag | A295.10 This flag will be turned ON when an illegal access error has occurred

(e.g., system area, R/W access to area converted to EM file, write
access to write-protected area, or indirect DM/EM BCD error).

The stop position will be stored as described below when operation stops due to a program error.

® Program Error Task (A294)

Name Address Description

Program Error Task A294 Provides the type and number of the task that was being executed
when program execution stops as a result of a program error.
0000 to 007F hex (corresponding to tasks 0 to 127)

8000 to 80FF hex (corresponding to interrupt tasks 0 to 255, including
extra cyclic tasks)

It is possible to check what task the fatal error occurred in. When a fatal error is cleared, the Program
Error Task will be cleared.

® Program Error Position (A299: Upper Bytes, A298: Lower Bytes)

If execution is stopped due to a program error, the following program address for the stop position will
be stored.

Note The program address is valid only for ladder programs. It cannot be used with ST or SFC lan-
guage programs.

e Error in Ladder Program:
Address counting from the start of the ladder program

e Error in Ladder Action Program:
Address counting from the start of the ladder action program

e Error in Transition Program:
Address counting from the start of the transition program

¢ Error in Function Block
Address counting from the start of the function block program

10-76 CJ2 CPU Unit Software User’s Manual



10 CPU Unit Functions

10-7-8 Failure Alarm Instructions

The FAL(006) and FALS(007) instructions generate user-defined errors. FAL(006) generates a non-fatal
error and FALS(007) generates a fatal error that stops program execution.

When the user-defined error conditions (execution conditions for FAL(006) or FAL(007)) are met, the
Failure Alarm instruction will be executed and the following processing will be performed.

* The FAL Error Flag (A402.15) or FALS Error Flag (A401.06) is turned ON.
* The corresponding error code is written to A400 in the Auxiliary Area.

* The error code and time of occurrence are stored in the Error Log.

* The error indicator on the front of the CPU Unit will flash or light.

If FAL(006) has been executed, the CPU Unit will continue operating.
If FALS(007) has been executed, the CPU Unit will stop operating. (Program execution will stop.)

Buibbngag -0l

I Operation of FAL(006)

A
— | FAL

suonoNJISU| WielY ainjied 8-/-0t

002
#0000

When execution condition A goes ON, an error with FAL number 002 is generated, A402.15 (FAL Error
Flag) is turned ON, and A360.02 (FAL Number 002 Flag) is turned ON. Program execution continues.

Errors generated by FAL(006) can be cleared by executing FAL(006) with FAL number 00 or performing
the error read/clear operation from the CX-Programmer.

I Operation of FALS(007)

B
— | FALS
003

#0000

When execution condition B goes ON, an error with FALS number 003 is generated, and A401.06
(FALS Error Flag) is turned ON. Program execution is stopped.

Errors generated by FAL(006) can be cleared by eliminating the cause of the error and performing the
error read/clear operation from the CX-Programmer.
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10-7-9 Simulating System Errors

FAL(006) and FALS(007) can be used to intentionally create fatal and non-fatal system errors. This can
be used in system debugging to test display messages on Programmable Terminals (PTs) or other

operator interfaces.
Use the following procedure.

1 Set the FAL or FALS number to use for simulation in A529. (A529 is used when simulating errors
for FAL(006) and FALS(007).)

2 Set the FAL or FALS number to use for simulation as the first operand of FAL(006) or FALS(007).

3 Set the error code and error to be simulated as the second operands (S and S+1) of FAL(006) or
FALS(007). Indicate a non-fatal error for FAL(006) and a fatal error for FALS(007).

To simulate more than one system error, specify the same value at A529 for the first operand, and use
more than one FAL(006) or FALS(007) instruction with a different second operand.

m Precautions for Correct Use

This function is used to check if detection is operating correctly in applications by simulating an
error to be detected in the CPU Unit. When the system is in operation, disable this function by
deleting the FAL(006) or FALS(007) instruction or by always inputting an OFF (P_Off) signal as

the input condition.

® Auxiliary Area Flags and Words

Name

Address

Operation

FAL/FALS Number for System Error
Simulation

A529

Set a dummy FAL/FALS number to use to simulate the system
error.

0001 to 01FF hex: FAL/FALS numbers 1 to 511

0000 or 0200 to FFFF hex: No FAL/FALS number for system
error simulation.

® Example for a Battery Error

Execution condition
a

MOV

|

&100

A529

MOV

#00F7

D00010

FAL

100

D00010

10-78

Set FAL number 100 in A529.

Set error code for battery error
(#00F7) in DO0010.

Generate a battery error using
FAL number 100.
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m Precautions for Correct Use

To clear fatal and non-fatal system errors simulated by executing FAL(006) and FALS(007)
instructions, use the same methods as for actual system errors. For information on how to clear
errors, refer to Section 6 Troubleshooting of CJ2 CPU Unit Hardware User’'s Manual (Cat. No.
W472). All system errors simulated with FAL(006) and FALS(007) can be cleared by cycling the
power supply.

Buibbngag -0l

10-7-10 Failure Point Detection

The FPD(269) instruction performs time monitoring and logic diagnosis. The time monitoring function
generates a non-fatal error if the diagnostic output isn't turned ON within the specified monitoring time.
The logic diagnosis function indicates which input is preventing the diagnostic output from being turned
ON.

uonosleq Julod ainjied 0L-L-0L

I Time Monitoring Function

FPD(269) starts timing when it is executed and turns ON the Carry Flag if the diagnostic output isn't
turned ON within the specified monitoring time. The Carry Flag can be programmed as the execution
condition for an error processing block. Also, FPD(269) can be programmed to generate a non-fatal FAL
error with the desired FAL number.

When an FAL error is generated, a preset message will be registered and can be displayed on the CX-
Programmer. FPD(269) can be set to output the results of logic diagnosis (the address of the bit pre-
venting the diagnostic output from being turned ON) just before the message.

The teaching function can be used to automatically determine the actual time required for the diagnos-
tic output to go ON and set the monitoring time.

I Logic Diagnosis Function
FPD(269) determines which input bit is causing the diagnostic output to remain OFF and outputs that
bit's address. The output can be set to bit address output (PLC memory address) or message output
(ASCII).

If bit address output is selected, the PLC memory address of the bit can be transferred to an Index Reg-
ister and the Index Register can be indirectly addressed in later processing.

If the message output is selected, the bit address will be registered in an ASCIl message that can be
displayed on the CX-Programmer.

1 FPD(269) execution
| condition
A

FPD
#0004 | Control data (FAL 004, logic diagnosis output: bit address output)
&100| Monitoring time (0.1-s units): 10 s
D1000| First register word (Diagnostics output destination)

Carry Flag
(cv)

Error-processing block

C (Diagnostic output)

;" Logic diagnosis !
1 execution condition
! B
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® Time Monitoring:

Monitors whether output C goes ON within 10 seconds after input A. If C doesn't go ON within 10
seconds, a failure is detected and the Carry Flag is turned ON. The Carry Flag executes the error-
processing block. Also, an FAL error (non-fatal error) with FAL number 004 is generated.

® Logic Diagnosis:

FPD(269) determines which input bit in block B is preventing output C from going ON. That bit
address is output to D1000.

@ Auxiliary Area Flags and Words

Name Address Operation
Error Code A400 When an error occurs, its error code is stored in A400.
FAL Error Flag A402.15 ON when FAL(006) is executed.
FALS Error Flag A401.06 ON when FALS(007) is executed.
Executed FAL Number | A360 to The corresponding flag is turned ON when an FAL(006) or FALS(007)
Flags A391 error occurs.
Error Log Area A100 to The Error Log Area contains information on the most recent 20 errors.
A199
Error Log Pointer A300 When an error occurs, the Error Log Pointer is incremented by 1 to indi-

cate where the next error record will be recorded as an offset from the
beginning of the Error Log Area (A100).

Error Log Pointer Reset | A500.14 Turn this bit ON to reset the Error Log Pointer (A300) to 00.
Bit

FPD Teaching Bit A598.00 Turn this bit ON when you want the monitoring time to be set automati-
cally when FPD(269) is executed.
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10-8 Synchronous Unit Operation :
£
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3
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10-8-1 Overview Ec
S =
I The Synchronous Unit Operation Function
The synchronous unit operation function uses a synchronous signal that is generated by the CPU Unit
as a specified cycle to synchronize the start of processing between the CPU Units and several Syn- =
chronous Units and to synchronize data exchange between these Units. Synchronous Units are CPU &
Bus Units and Special I/0 Units that support synchronous unit operation. 5
This function is supported by CJ2H CPU Units with unit version 1.1 or later. g
s
=

Internal Process Synchronization

The CPU Unit can execute an interrupt task in synchronization with data exchange with Synchro-
nous Units. The Synchronous Units can use the synchronous signal from the CPU Unit to synchro-
nize the start of internal processing between all of the Units.

Data Exchange Synchronization
Data can be exchanged between the CPU Unit and multiple Synchronous Units or between Syn-
chronous Units when the synchronous signal is sent.

Synchronous Units
CJ2 CPU Unit (Special 1/0 Units and CPU Bus Units that
(unit version 1.1 or later) ~ Support synchronous unit operation)

/

|_ (1) The CPU Unit sends
] the synchronous signal.
N =
| Synchronous signal o« ﬂ
S 7/ I~ S B (2) Internal processing is
/‘D O /D /D synchronized between the Units.
Synchronous Internal processing in the Units ﬂ
interrupt task (3) Data is exchanged on
Synchronous data refreshing synchronized timing.
— _/
—~

The operation of multiple Units is
synchronized and data is exchanged.

El Precautions for Correct Use

The following requirements must all be met to use the synchronous unit operation function.
e The CJ2H-CPU6LI(-EIP) CPU Unit must be unit version 1.1 or later.

e The Special I/0O Units and CPU Bus Units must support synchronous unit operation. (These
are called Synchronous Units.)
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I Overall Flow of Synchronous Unit Operation

Synchronous unit operation is performed using the following flow.

1 The Synchronous Units synchronize internal processing with each other and send synchronous
input data to the CPU Unit once each synchronous operation cycle.

2 The CPU Unit stores the synchronous data in memory and executes an interrupt task for syn-
chronous unit operation. This interrupt task is called the synchronous interrupt task.

3 The CPU Unit sends the results of the synchronous interrupt task to all of the Synchronous Units
as synchronous output data.

CJ2 CPU Unit Synchronous Units

Normal cyclic
processing [ [

1. Synchronous input data refresh

Interrupted \fz—! [ ]
3. Synchronous output data refresh
N0 N R
b{ . : >
~ V1 i

erte a program for synchronous unit operation, such as for digital cam control.

2. Synchronous mterrupt task /f

Power turned ON to PLC 2. Synchronous interrupt task 3. Synchronous output data refresh

. Synchronous Synchronous Synchronous
1. Synchronous input data refresh | operation cycle operation cycle _ operation cycle
. Interrupt Interrupt Interrupt
CPU Unit task / task task
EEEEENENEEEEENy EEEEEEEEEEEENy IIIIIIIIIII.A
\N \\ \N
Synchronous signal T [ :
7
Synchronous Unit A E Internal processing Intermal processing Intemal processing
— —
i
Synchronous signal | | |
— X
Synchronous Unit B Internal processing Internal processing Internal processing
» Time
Item Description
Synchronous data Synchronous data is refreshed between the CPU Unit and Synchronous Units on the
refresh synchronous operation cycle, which is not affected by the normal cycle time of the

CPU Unit. A special area called the Synchronous Data Refresh Area is allocated for
synchronous data refreshing. The data in this area is exchanged between the Units as
synchronous data.

Synchronous The input data for the synchronous data refresh is sent from the Synchronous Units to
input data refresh | the CPU Unit.

Synchronous out- | The output data for the synchronous data refresh is sent from the CPU Unit to the Syn-
put data refresh | chronous Units.

Synchronous operation | The synchronous operation cycle is used to generate the synchronous signal, which is
cycle used to synchronize the timing of internal processing in the Synchronous Units. This
cycle is also used to refresh synchronous data.
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)
Iltem Description &
(2}
Synchronous interrupt | The synchronous interrupt task is executed after the input data for the synchronous 'S
task data refresh is received by the CPU Unit. Interrupt task 2 (scheduled interrupt 0) is ::?-
used for the synchronous interrupt task. oS
T O
Synchronous unit operation can be used without using the synchronous interrupt task. 3 3
55
S =
I Overview of Settings for Synchronous Unit Operation
The following settings are used for synchronous unit operation.
Item Description Setting method
Synchronous unit operation You can enable and disable synchronous PLC Setup g
unit operation. EN
Synchronous data refresh ¢ The Synchronous Units to be used in PLC Setup %
synchronous unit operation must be reg- %
istered. =

* The Synchronous Data Refresh Area
must be allocated.
The synchronous data for each Synchro- The synchronous data settings for

nous Unit must be set. each Synchronous Unit is
accessed from the PLC Setup

Synchronous operation cycle | The synchronous cycle time is set. PLC Setup

Synchronous interrupt task The program in this task is executed. Select interrupt task 2 (scheduled
interrupt 0) in the program proper-
ties.

Synchronous unit operation can
be used without using the syn-
chronous interrupt task.

I Application Example

® Synchronizing Operation between Servomotors

In this application, the operation of some servomotors is synchronized according to the operation of
an encoder. Here, synchronous data input to the CPU Unit from a High-speed Counter Unit is pro-
cessed in a synchronous operation program in the synchronous interrupt task, e.g., a program for a
digital cam. The results are output from the CPU Unit to some Position Control Units as synchro-
nous data to use in position control.

Synchronous Units
CJ2 CPU Unit (with unit Example:
version 1.1 or later) Position Control Units

Example:
Electronic cam control

refreshing

m\ Synchronous data

Motor drive

Servomotor
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@ Additional Information

Normal I/O refreshing is also performed between the CPU Unit and Synchronous Units. The dif-
ferences between the normal I/O refresh and the synchronous data refresh as listed in the fol-

lowing table.
Item Synchronous data refresh Normal I/O refresh
Data exchange timing * Each synchronous operation * Each normal cycle of the CPU Unit
cycle. (The normal cycle of the (after user program execution).
CPU Unitis interrupted to perform | « The timing of the normal I/O refresh
synchronous data refreshing.) is not related to the timing of inter-
¢ Data exchange is synchronized nal processing in the Synchronous
with the internal processing in the Units.
Synchronous Units.
Data exchange cycle Constant (always the specified syn- | Inconsistent (or minimum cycle time if
chronous operation cycle). the minimum cycle time is set and the
cycle does not exceed the set time).
Start of internal process- | Synchronized. Not synchronized.
ing in Synchronous Units

10-8-2 Details on Synchronous Unit Operation

The time sequence for synchronous unit operation is shown in the following diagram.

(6) Synchronous output data refresh

Power turned ON to PLC \

(5) Synchronous operation cycle |, (5) Synchronous operation cycle
" (4) Synchronous "|"(4) Synchronous
processing time  ___processing time
» - »
= o g_ g o 3
. =l
CPU Unit s |22 0 x £ 5 |22 | 9% = =2
s | <[ 22 2 o |g|E | % 2 3
° 7] < @ 2 | o =) 3
® 218<| §% 3 >Sc|l @ (35 98 3 =
S| o le@ =R s} o ® © | o 8 c > o) °2a
og|l 6|2 €2 = c P O 1c?Pl GE = 2o
c2| 5|05 95 Qo S| o |9%| €0 o o =
owm| 2|2l 2 = of = |18 >¢ = =
= — & = >~ [ Sl 1S o £ 5] = =
c Nl © |C g n = I © 8 © = £ 55
°s| £ (STl = 5 gl £ & @ 5 5
c8 £ |58 & ) (] = &) ) S ©
SEl S |@2°| = Z °l 2 |2° z B
(1) Synchronous signal _Z@lllllflllllllll N EmmspEmssEEmEn
H 1 (2) Synchronous input B 1 2) ™) H (6)
H data refresh O i
/ 4
= 5 =2 H 5 =3 )
S 2|2 £ sl 2|2 £ i3
rr - Ll on -
Synchronous FE 213 § 13 2 3 % =
Unit < %) 8 %) Q > = 8 %) (8] > - g
=] = o i< "> o S £ o o =
[N e = = S e) = = a O
e bl & |2 = 2 ke s (28 o 2 [s
A\ ESEl s [ T s ESH 5 [S% E g [=
/ =5 c | c n b= c c P c %) S
’ e o |2 9] 2 s (2¢ @ i
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’ R2) = o = H%) = @8 = =D
. . = n
Start of internal H ' .
processing H . H
v \/ A AN \4
- o |5 o - o |5 o =
=) C c =] C o =
Synchronous Az s [& £ = £ |8 < 3
. i c 213 a = a =] a c
Unit [ o |© ® = 2 |° a =
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4 oa|l 2135 o 2 oal 2 |36 o 8 o ®
’ S8 2|co Q c S& & |c@o o8 c 5 o
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» Time
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o

1 Synchronous Signall :
When the power supply to the PLC is turned ON, the CPU Unit generates a synchronous signal §
and then starts initializing the synchronous data. The CPU Units and Synchronous Units also og
start internal processing at this time. ',3 g

2 Synchronous Input Data Refresh (Synchronous Units to CPU Unit)
The Synchronous Units sent synchronous data to the CPU Unit.

3 Synchronous Interrupt Task

The CPU Unit executed the synchronous interrupt task. (Synchronous unit operation can be
used without using the synchronous interrupt task.)

4 Synchronous Processing Time
The synchronous processing time is the time required for one series of synchronous operation
processing in one synchronous operation cycle. It is the time from when the synchronous signal
is generated until execution of the synchronous interrupt task has been completed. After the syn-
chronous processing time, normal processing is performed until the synchronous control cycle
has expired.

The synchronous processing time must be less than the synchronous operation cycle. (The max-
imum and present values of the synchronous processing time can be monitored in the Synchro-
nous Operation Status Dialog Box of the CX-Programmer.)

uoneladQ HUN SNOUOIYOUAS uo sjieleq 2-8-01

5 Synchronous Operation Cycle

When the synchronous operation cycle time has expired, the synchronous signal is generated
again.

6 Synchronous Output Data Refresh (CPU Unit to Synchronous Units)
The CPU Unit sends synchronous data to the Synchronous Units.

7 The overall process is repeated from step 2.

|E| Precautions for Correct Use

The CPU Unit interrupts normal processing during the synchronous input data refresh, synchro-
nous interrupt task execution, and synchronous output data refresh. The normal cycle time of the
CPU Unit will be extended by the time required for these processes. Be sure that the control sys-
tem will not be adversely affected if the cycle time is extended before using synchronous unit
operation.

CJ2 CPU Unit Software User’s Manual 10-85



10 CPU Unit Functions

® |/0 Response Times for Synchronous Units

The I/O
cesses.

0
()
3)
4)
®)
(6)

response time for a Synchronous Unit is the total of the times required for the following pro-

Inputs from external devices to Synchronous Units

Synchronous input data refresh (Synchronous Units to CPU Unit)
Synchronous interrupt task execution

Synchronous output data refresh (CPU Unit to Synchronous Units)
Internal processing in Synchronous Unit

Output from Synchronous Unit to external device

The maximum I/O response time is thus two times the synchronous operation cycle time.

(4) Synchronous output data refresh

Synchronous operation cycle / Synchronous operation cycle
< P> T >
5 5
- o}
. © 3 o =% - =
CPU Unit = o (a2 ) A2 < 5 5 2 5
o £ |E 5@ 7] ) c |2 @ o
@ o ® 74 % | S 0 x 2 »
2] 2 |8 = c v o] ad o | =] 3 S <
35| 81|2g| €& 8 3|8 |8 28 3] S
c8lo s €32 o 298 |3G| §= <} c 9
=| = |0+ o = o o= c o 2 a s O =
2T s |z9| € = £9[/s |62 €2 s £9°
Sg|s |ea| BE g Sdls [=C 25 ] Sw
S c8 o= € cg ] S e € ==
S=| E (58| & 5 @l E |28 GoE 5 ke
hE|S PO &2 3 oo 5 |8 = S @
=z N —~ zZ N o F
vllllllllllllll‘ ~
0 . = | .
(2) Synchronous input = g .
“' data refresh ) :
a Ay - . A v
- 1 !
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N =T i L
[} .
1) Input from external = § : %
) qu_ rom externa [ = (6) Output to external
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(1) Input from external 4 (6) Output to external
device device
< Maximum 1/O response time = Synchronous operation cycle time x 2

Example for a CJ1W-NCLI 14 Position Control Unit
The internal processing time is 1 ms for this Unit, so the synchronous operation cycle time must be

at least

10-86

1 ms. The I/O response time for this Position Control Unit would thus always be 2 ms.
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10-8-3 Synchronous Unit Operation Specifications

Item

Specification

Applicable CPU Units

CJ2H-CPUBLI(-EIP) CPU Units with unit version 1.1 or later

Special I/0 Units and CPU
Bus Units that can be used
as Synchronous Units

CJ1W-NCLI[J4 Position Control Units

Number of mountable Syn-
chronous Units

10 Units max.
5 Units max. for CJ1W-NC[I[J4 Position Control Units

Mounting location for Syn-
chronous Units

Synchronous Units must be mounted on the CPU Rack. (They will not function if
mounted on an Expansion Rack.)

Synchronous operation
cycle time

0.5 to 10 ms (in 0.1-ms increments)

Set in the PLC Setup.

The following conditions must be met:

* The synchronous processing time must be less than the synchronous operation
cycle time.

* The internal processing time of a Synchronous Unit must be less than the syn-
chronous operation cycle time.

Maximum variation in syn-
chronous operation cycle
time

10 us

I/O memory area for syn-
chronized data exchange in
CPU Unit

The Synchronous Data Refresh Area is separated into two sections, one for input
data from the Synchronous Units to the CPU Unit and one for output data from the
CPU Unit to the Synchronous Units. The Synchronous Data Refresh Area is from
CIO 1200 to CIO 1295. The contents depends on the Synchronous Units.

Task number of synchronous
interrupt task

Interrupt task number 2 must be used.

Synchronous unit operation can be used without using the synchronous interrupt
task.

CJ2 CPU Unit Software User’s Manual
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10-8-4 Synchronous Data Refresh

The Synchronous Data Refresh Area in the CIO Area of the CPU Unit always starts at CIO 1200. The
output data sent from the CPU Unit to Synchronous Units is first and is followed by the input data sent
from the Synchronous Units to the CPU Unit.

| Words allocated to CPU Unit

1
1
| (Used, for example, for command !
information to stop all axes.) |

_________________________

CPU Unit Synchronous Unit 1 Synchronous Unit 2
I/O memory
Synchronous Data Refresh /
Area
( clo 1200 i ) ]
CPU Unit (8 words) CPU Unit (8 words) it | CPU Unit (8 words)
CIO 1202
Synchronous Synchronous
output data Unit 1 (8 words) |-q Syl.’lChI’OHOUS
< Unit 1 (8 words)
(Contains
commands and  |C0 1210
other data for Synchronous
Synchronous Unit 2 (8 words) | Synchronous
Units.) L Unit 2 (8 words)
CIO 1250
Synchronous
; Synchronous Synchronous
input data Unit 1 (8 words) (il Unit 1 (8 words)
(Contains
present values ClO 1258
and other Synchronous Synchronous
information from Unit 2 (8 words) 1 Unit 2 (8 words)
Synchronous
Units.)

The following settings are made in the Synchronous Unit Operation Settings Area of the Timings/Syn-
chronous Tab Page in the PLC Setup.

* The total size of the output data and the total size of the input data
¢ The output size and input size for each Unit
¢ The start address of input area
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Addresses in the Synchronous Data Refresh Area are from CIO 1200 to CIO 1295. The first word in this o
area is always ClO 1200. Other addresses can be set. @
/0 Item Description i:}

Output data Direction CPU Unit to Synchronous Units _9%
Starting word CIO 1200 (fixed) ii

Allocation The sizes of data specified in the PLC Setup are allocated to the CPU Unit Sz

and then to the Synchronous Units in the order the Synchronous Units are
registered. Two or more words can be allocated to the CPU Unit and zero or
more words can be allocated to each Synchronous Unit.

Input data Direction Synchronous Units to CPU Unit
Starting word The address of the starting word is set in the PLC Setup. It can be between
CIlO 1202 and CIO 1294.
Allocation The sizes of data specified in the PLC Setup are allocated to the Synchro-

nous Units in the order the Synchronous Units are registered. Zero to 16
words can be allocated to each Synchronous Unit.

® Allocation Example

Input Data and Output Data Word Allocation Example for Synchronous Data

The start addresses and data sizes are set for synchronous data refreshing. (This example uses unit
numbers 0 and 1.)

yseuey eleq SNOUOIYoUAS +-8-01

Address Item 1/10
CIO 1200 Words allocated to the CPU Unit (for a data | Outputs from CPU Unit to Synchronous Units
CIO 1201 size setting of 2 words)
CIO 1202 Words allocated to Synchronous Unit O (for a
CIO 1203 data size setting of 2 words)
CIO 1204 Words allocated to Synchronous Unit 1 (for a
CIO 1205 data size setting of 4 words)
CIO 1206
CIlO 1207
CIO 1250 Words allocated to Synchronous Unit O (for a | Inputs from Synchronous Units to CPU Unit
CIO 1251 data size setting of 4 words)
CIlO 1252
CIO 1253
CIO 1254 Words allocated to Synchronous Unit 1 (for a
ClO 1255 data size setting of 2 words)
CIO 1295

Setting Example for I/O Data for Synchronous Data Refresh Using Position Control Units

The application of the allocated I/O data must be set.

e Qutput Data
For a Position Control Unit, the word that is used for position data for a synchronous feed com-
mand is set for each axis.

* Input Data
For a Position Control Unit, the present command value or present feedback position for each axis
is set.
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CIO 1200
CIO 1202

ClO 1210

ClO 1218

CIO 1250

CIO 1258

CIO 1266

CIO 1295

Setting Example

Synchronous Synchronous Synchronous

CPU Unit Unit 1 Unit 2

Unit 3

(4) Output Data Assignments for Synchronous Units
(Setting the Destination of Output Data)

\ 4

CIlO 1218: Position Data for Synchronous Feed Command for Axis 1

CIlO 1220: Position Data for Synchronous Feed Command for Axis 2
ClO 1222: Position Data for Synchronous Feed Command for Axis 3
ClO 1224: Position Data for Synchronous Feed Command for Axis 4

(5) Input Data Assignments for Synchronous Units
(Setting the Data To Be Input)

I 4

ClO 1266 to CIO 1267: Present Feedback Position for Axis 1

CIO 1268 to CIO 1269: Present Feedback Position for Axis 2
CIlO 1270 to CIO 1271: Present Feedback Position for Axis 3
CIO 1272 to CIO 1273: Present Feedback Position for Axis 4

® Application Example

I/O data is used as described in the following table when using Position Control Units and High-
speed Counter Units and Synchronous Units.

Data

Application example

Words allocated to CPU Unit

Synchronous Group Stop Command Bits, Synchronous Unit
Stop Command Bit,* etc.

Output data for synchronous
data refresh

Target position data (X, Y, Z, and U axes)

Input data for synchronous data
refresh

Present feedback data (X, Y, Z, and U axes)

* Synchronous Group Stop Command Bits and Synchronous Unit Stop Command Bit
Command bits can be used from the CPU Unit to stop the function that is currently being executed for Synchro-
nous Units that are performing synchronous unit operation. There are two command bits. The Synchronous Unit
Stop Command Bit applies to all Synchronous Units. The Synchronous Group Stop Command Bits apply to pre-
set groups of Synchronous Units.

CPU Unit Synchronous Synchronous Synchronous Synchronous
15 02 00 Unit 1 Unit 2 Unit 3 Unit 4
clo1200 T T 1 [TTTT] Synchronous Synchronous Synchronous Synchronous
Group Stop Group Stop Group Stop Group Stop
Selection: Selection: Selection: Selection:
Synchronous|Group . ; = p _ A :
Stop Command Bit bit 02 = OFF bit 02 = ON bit 02 = ON bit 02 = OFF
» Stop command
» Stop
Synchronous Unit st command
Stop Command Bit op
» command Stop
» command Stop
» command
» Stop
command
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Synchronous Unit Stop Command Bit

Bit 15 in CIO 1200 in the Synchronous Data Refresh Area is the Synchronous Unit Stop Command
Bit. If this bit is turned ON, a command will be sent to stop the operation currently being preformed
by all Synchronous Units.

Synchronous Group Stop Command Bit

Bits 00 to 14 in CIO 1200 in the Synchronous Data Refresh Area are the Synchronous Group Stop
Command Bits. If one of these bits is turned ON, a command will be sent to stop the operation cur-
rently being preformed by all Synchronous Units for which the same bit is ON in the Synchronous
Group Stop Selection parameter setting the Synchronous Unit.

The Synchronous Group Stop Selection parameter settings in the axis parameters of a Position
Control Unit are given in the following table.

Name Bit Function Settings | Default
Synchronous | 00 These bits specify the operation of the Synchronous Unit for | OFF, ON | OFF
Group Stop each bit in CIO 1200 in the Synchronous Data Refresh Area.

Selection OFF: Ignore bit 00.

ON: Stop if bit 00 turns ON.

01 OFF: Ignore bit 01. OFF, ON | OFF
ON: Stop if bit 01 turns ON.

02 OFF: Ignore bit 02. OFF, ON | OFF
ON: Stop if bit 02 turns ON.

14 OFF: Ignore bit 14. OFF, ON | OFF
ON: Stop if bit 14 turns ON.

15
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10-8-5 Restrictions in Using Synchronous Unit Operation

10-92

@ Restrictions on the Synchronous Operation Cycle Time

Set the synchronous operation cycle time so that the following two conditions are met.

1. The synchronous processing time must be less than the synchronous operation cycle time.

* Generally speaking, set the synchronous operation cycle time to 1.5 times the synchronous processing time or
higher.

2. The internal processing time of a Synchronous Unit must be less than the synchronous cycle time.

1. Synchronous Processing Time

The synchronous processing time is the total of the following two times.

(1) The time from when the synchronous signal is generated until execution of the syn-
chronous interrupt task has been completed (i.e., the total of the following: synchro-
nous output data refresh time, normal processing time, synchronous input data
refresh time, and the synchronous input task execution time)

(2) The time required to executed any /O interrupt tasks or external interrupt tasks that
occur during the processing described in (1), above. (The maximum and present val-
ues of the synchronous processing time can be monitored in the Synchronous Oper-
ation Status Dialog Box of the CX-Programmer.)

2. Internal Processing Time of a Synchronous Unit

The internal processing time of a CJ1W-NCLI[14 Position Control Unit is 1 ms, so the synchronous
operation cycle time must be at least 1 ms.

3. Failure to Meet the Above Conditions

Synchronous Operation Cycle Time Is Shorter Than the Synchronous Processing Time

The next synchronous operation cycle will be entered during execution of the synchronous interrupt
task, and I/O interrupt task, or external interrupt task. This will cause a synchronous processing time
over error in the CPU Unit. The synchronous interrupt task and synchronous data refresh will not be
executed once in that synchronous operation cycle.

Synchronous Operation Cycle Time Is Shorter Than the Internal Processing Time of the
Synchronous Unit

The next synchronous operation cycle will be entered before the Synchronous Unit completes inter-
nal process. This will cause a synchronous processing time over error in the Synchronous Unit. Pro-
cessing will continue in the Synchronous Unit (e.g., axis operations will continue for a Position
Control Unit).

® Increases in the Normal Cycle Time

When synchronous unit operation is used, the normal cycle time will be increased by the following
times.

(1) The execution time for the synchronous interrupt time (This is the same as for normal
scheduled interrupts.)

(2) The synchronous input and output data refresh times
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Note The above times are the same as the synchronous processing time minus the normal processing time per- 3
formed during that time. o
=]
Internal processing for normal cycle time S
‘/ \, o3
Synchronous unit A1 S B e
operation enabled || @) () @1 |@) ) 82
ah g 2
Synchronous Synchronous
operation cycle operation cycle

Synchronous unit | Internal processing i
operation disabled |for normal cycle time !

Increase in normal cycle time
cause by synchronous unit
operation

® Scheduled Interrupt Tasks 0 and 1 Disabled

If synchronous unit operation is used, scheduled interrupts 0 and 1 cannot be used to execute inter-
rupt tasks. Thus, scheduled interrupt task 0 (interrupt task 2) and scheduled interrupt task 1 (inter-
rupt task 3) cannot be used. Interrupt task 2, however, is used as the synchronous interrupt task.

® Restrictions for Interrupt Control Instructions

The MSKS, MSKR, and CLI instructions cannot be used in the synchronous interrupt task. The DI
and El instructions can be used.

® Restrictions for Timer Instructions
The following restrictions apply to using the HUNDRED-MS TIMER (TIM/TIMX(550)), TEN-MS
TIMER (TIMH(015)/TIMHX(551)), and ONE-MS TIMER (TMHH(540)/TMHHX(552)) instructions.
* An error of up to one cycle time will occur in the timer PV accuracy.
e The timers will not operate correctly if the cycle time exceeds 100 ms.

* If one of the above instructions is in a task that is stopped or is not executed because it is jumped
by a JMP(004), CJMP(510), or CJPN(511) instruction, the timer will not operate correctly.

uoneladQ Hun snouoiyouAg Buisn ul suonoulsey G-8-01

® Restrictions on Using Instructions in Interrupt Tasks When High-speed
Interrupt Function Is Enabled
If using the synchronous unit operation function is enabled, the high-speed interrupt function will be
unconditionally enabled in the PLC Setup. Thus, some instructions, such as network communica-

tions instructions, cannot be used in any interrupt tasks, including the synchronous interrupt task.
For details, refer to 10-2-6 High-speed Interrupt Function.

® Other Restrictions When High-speed Interrupt Function Is Enabled

* Background processing cannot be used in interrupt tasks.

* The data in the following Auxiliary Area words will not be valid: A440 (Maximum Interrupt Task
Processing Time) and A441 (Interrupt Task with Maximum Processing Time).

* The increase of the cycle time cause by using EtherNeV/IP tag data links will be even longer.

® Mounting Location for Synchronous Units

Synchronous Units must be mounted on the CPU Rack. They cannot be mounted on Expansion
Racks.
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10-8-6 Application Procedure

10-94

The procedure to use synchronous unit operation is given below.

1 Initial Settings (Refer to 10-8-7 PLC Setup.)

Make the synchronous unit operation settings on the Timings/Synchronous Tab Page of the PLC

Setup from the CX-Programmer.

(1) Enable synchronous unit operation. Select the Use Synchronous Operation Check
Box.

(2) Set the synchronous operation cycle time.

(3) Set the words for exchanging data with the synchronous data refresh.

(a) Set the start address for the input data in the Synchronous Data Refresh Area
Allocation Area.

(b) Register the Synchronous Units.

(c) Set the start address and data size for the input and output data for each Syn-
chronous Unit.

I/O Data Assignments for Synchronous Units

Assign how the 1/O data will be used for each Synchronous Unit. Click the Special Unit Setup
Button in the Synchronous Unit Operation Settings Area of the Timings/Synchronous Tab Page
of the PLC Setup from the CX-Programmer to make the settings for each Synchronous Unit.
Refer to the manual for each Synchronous Unit for information on specific settings.

Writing the Synchronous Interrupt Task If It Is Required. (Refer to 10-8-8 Writing the Synchro-
nous Interrupt Task.)

Write the program for the synchronous interrupt task to interrupt task 2 from the CX-Program-
mer.

Debugging Synchronous Unit Operation (Refer to 10-8-9 Adjusting and Troubleshooting Syn-
chronous Unit Operation.)

Adjust the synchronous operation cycle time while monitoring the following values on the Syn-
chronous Operation Status Dialog Box of the CX-Programmer.

¢ Present and maximum values of the synchronous processing time
¢ Set value of the synchronous operation cycle time

* The present and maximum values of the normal cycle time

* Data exchange errors with Synchronous Units
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-
@
=]
10-8-7 PLC Setup L
3
S
Settings for the synchronous unit operation function are made in the Synchronous Unit Operation Set- o 3
. . 3
tings Area of the Timings/Synchronous Tab Page from the CX-Programmer. 39
3 (7]
il e
File <ptions  Help S =
Startupl Settings  Timings/Synchronous IS\DU Refreshl UnitSettingsI Gerial Pnrtl Peripheral Service | FING F’rntectmnl
r Cycle Time Settings r Synchronous Unit Operation 5 etting:
W atch Cycle Time (10 - 40000ms) I™ Use Synchionous Dperation
* 1000ms [default) Synchronous Cycle Time [default 2ms] U_|; ms (0.5 - 10.0 ms]
@l SRy D—:l s ~ Sunchionous Data Refresh Area Allocation
B ek Start Address Size[trea) -
Mot Constant (defaull Output: | [ g
* Constant [0.2 - 32000ms] Iput | | Cornfigure *I
2_|; ms Ry
Synchronous Unit (Uit Mo.) | Dutput Size I Input Size: —
Power Off Detection Time [0 - 10ms) (@)
I D_|; ms [defaul:Oms] %
—
c
©
i~ Intermpt Settings
I™ Enable high speed intemupt function
Scheduled Interupt Interval
|1U | ms [default:10ms|
Power Off Inkerrupt Insert Delete Special Unit Setup:
& Do net use (defaul] Set default values to 8 words for each output/input size [synchionous data refresh
= Use aiea) of the synchionous unit, Each size can be changed if necessary.
CI2H-CPUE4  |Offline

® Use Synchronous Operation
This check box is used to enable and disable the synchronous unit operation function.

Related Auxiliary
Area bits and
words

Parameter Settings Default Description

Select the check box to use
synchronous unit operation.

Cleared: Not used.
Selected: Used.

Use Synchro- Cleared (not used)

nous Operation
If using the synchronous
unit operation function is
enabled, the high-speed
interrupt function will be
unconditionally enabled.

® Synchronous Cycle Time

Set the synchronous operation cycle time.

Related Auxiliary

Parameter Settings Default Description Area bits and
words
Synchronous Cycle | 0.5to 10.0 ms 2.0ms Set the synchro- A10102 (Synchro-

Time

(in increments of
0.1 ms)

nous operation cycle
time.

nous Operation
Cycle Time)

|E| Precautions for Correct Use

The following conditions must be met for the synchronous operation cycle time.
* The synchronous processing time must be less than the synchronous operation cycle time.

e The internal processing time of a Synchronous Unit must be less than the synchronous cycle

time.

Generally speaking, set the synchronous operation cycle time to 1.5 times the synchronous pro-

cessing time or higher.
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® Synchronous Data Refresh Area Allocation

1 Output and Input Data Settings for Synchronous Units

Set the data sizes for synchronous data refreshing.

Parameter

Settings

Settings

Default

Description

Related Auxil-
iary Area bits
and words

Output

Start Address

CIO 1200 (fixed)

CIO 1200

This is the
address of the
first word for the
synchronous
output data
refresh.

Size (Allocation
Area)

2 to 96 words*

50 words

This is the size
for the synchro-
nous output data
refresh.

Input

Start Address

ClO 1202to CIO
1294 or “Not
used”

ClO 1250

This is the
address of the
first word for the
synchronous
input data
refresh.

Size (Allocation
Area)

2 to 94 words or
no setting*

46 words

This is the size
for the synchro-
nous input data
refresh.

* The size is calculated automatically when the start address is set.

2 Size (Area)
Output Data

Set the data size for the synchronous output data refresh. The start address will be calculated

automatically.

Set the output size separately for each Synchronous Unit.

Related Auxiliary

Parameter Settings Default Description Area bits and
words
Output size CPU Unit: 2 words CPU Unit: 2 words Set the data size for | ---
or higher (to maxi- | synchronous Units: | the synchronous
mum output size) 8 words output data refresh.
Synchronous Units:
0 words or higher (to
maximum output
size)
Input Data

Set the data size for the synchronous input data refresh. The start address will be calculated
automatically.
Set the output size separately for each Synchronous Unit.

Parameter

Settings

Default

Description

Related Auxiliary
Area bits and
words

Input size

Synchronous Units:
0 to 16 words

Synchronous Units:
8 words

Set the data size for
the synchronous
input data refresh.
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® Synchronous Unit (Unit No.) pt
(2}
Register the Synchronous Units in the PLC that are to be used in synchronous unit operation. Nor- §
mally up to ten Units can be registered, but fewer Units can be registered depending on the Unit. =
Refer to the operation manual for each Unit for details. -c°§
o C
Related Auxiliary 82
Parameter Settings Default Description Area bits and g3
words
Synchronous Units | Names of CPU Units | CPU Unit only Click an empty row | ---
and other Units that to display a list of
support synchro- Synchronous Units.
nous unit operation Select a Unit from
the list.

10-8-8 Writing the Synchronous Interrupt Task

Write the program to be executed in the synchronous interrupt task and set the task type to interrupt
task 2 (scheduled interrupt 0) in the program properties. This task will include programming for synchro-
nous control, such as for digital cam control. For example, for digital cam control, this task would con-
tain ARITHMETIC PROCESS (APR) instructions or standard function blocks to control a cam curve
based on a real or virtual axis.

® Related Auxiliary Area Bits and Words

yse|] 1dnuisju] snouoyouAs syl Bunp 8-8-01

Name Bit/word Description Read/Write
Synchronous Unit Oper- | A10100.00 This flag turns ON from the second synchro- | Read
ation Servicing Flag nous operation cycle when the CPU Unit can

service Synchronous Units for the synchro-
nous unit operation function. It is OFF at all
other times, including the first synchronous
operation cycle after starting or restarting the
PLC.

Use this flag in user programming to control
program execution related to synchronous unit

operation.
Synchronous Input Data | A10101 This word contains 0001 hex when the CPU Read
Refresh Error Code Unit fails to receive synchronous input data

from a Synchronous Unit. It contains 0000 hex
after synchronous input data is successfully
received. It is updated each synchronous
operation cycle.

Use this word in user programming as a condi-
tion for using synchronous input data.

Synchronous Operation | A10102 This word contains the synchronous operation | Read
Cycle Time cycle time set in the PLC Setup in 0.1-ms

increments from the point when the set cycle

time is valid.

Use this word to read the set synchronous
operation cycle time from user programming,
such as from a function block.
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10-8-9 Adjusting and Troubleshooting Synchronous Unit Operation

I Checking Synchronous Unit Operation Status

The status of the synchronous unit operation can be checked from the Synchronous Operation Status
Dialog Box in the CX-Programmer or from the SYNC indicators on the Synchronous Units.

® CX-Programmer

Place the CX-Programmer online with a PLC that is using synchronous unit operation and select
PLC - Edit - Synchronous Operation Status from the PLC Information Menu. The Synchronous
Operation Status Dialog Box shown below will be displayed.

Synchronous Operation Status ﬂ

— Senchronous Proceszing Time

— Senchronous Uit Status

Mo, of Units : 1

Special Unit Ma. 1
Synchronous Data Send Ermor [UMIT) 0
Synchronous Data Receive Warning M
Sunchronous Data Receive Erar M
Synchronous Processing Time Ower M

Synchranous Cycle Time Settings : 2.00 ms

=

b amimum W alue : 0.62 me

Prezent Value : 0.55 me

Synchronous Processing Time Ower

Synchronous Data Send Errar (CPUY : 0
— Cycle Time
b amimum W alue : 0.57 me

Present Value: 0.00 mz

LR

Clear | Clears the synchronous operation status of the CPU unit and units that are executing synchronous processing.

Cloze

ltem Description

Synchronous
Processing Time

Synchronous Cycle
Time Settings

The value that is set for the synchronous operation cycle.

Maximum Value and
Present Value

The maximum synchronous operation cycle time to the present and
the present synchronous operation cycle time.

Synchronous Process-
ing Time Over

The number of times that the synchronous processing time of the
CPU Unit has exceeded the set synchronous operation cycle time.

This value is cleared when the PLC is started.

Synchronous Data
Send Error (CPU)

The number of times that the CPU Unit failed to send synchronous
data to the Synchronous Units.

This value is cleared when the PLC is started.

Cycle Time

Maximum Value and
Present Value

The maximum and present values of the normal cycle time.
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Iltem Description
Synchronous No. of Units The number of Units that are set for synchronous unit operation.
Unit Status Special Unit No. The unit number of the Synchronous Unit as a Special /O Unit or
CPU Bus Unit.
Synchronous Data The number of times that CPU Unit failed to receive data sent by a
Send Error (UNIT) Synchronous Unit.
This value is cleared when the PLC is started.
Synchronous Data This status will be Yes if the Synchronous Unit has failed to receive
Receive Warning synchronous data sent from the CPU Unit even one time (including

if the CPU Unit failed to send the synchronous output data).

This status will be cleared if the Unit Warning Reset Bit in the CPU
Bus Unit Area or Special I/0 Unit Area is turned ON.

Synchronous Data This status will be Yes if the Synchronous Unit has failed to receive
Receive Error synchronous data sent from the CPU Unit two or more times in a
row.

This status will be cleared if the Unit Error Reset Bit in the CPU Bus
Unit Area or Special /0O Unit Area is turned ON.

Synchronous Process- | This status will be Yes if the internal processing time in the Syn-
ing Time Over chronous Unit has exceeded the synchronous operation cycle time
one or more times.

This status will be cleared if the Unit Warning Reset Bit in the CPU
Bus Unit Area or Special I/0 Unit Area is turned ON.

Clear Button This button clears the synchronous unit operation status and
error/warning values both in the CPU Unit and the Synchronous
Units.

Adjusting the Synchronous Operation Cycle Time

You can use the following procedure to check to see if the set synchronous operation cycle time is
suitable and if necessary adjust it.
(1) Check to see if the maximum and present values of the synchronous operation cycle
exceed the set value.
(2) Check to see if a Synchronous Processing Time Over Error is occurring frequently in
the CPU Unit.
(8) Check to see if a Synchronous Processing Time Over Warning is occurring frequently
in a Synchronous Unit.

(4) Check the maximum and present values of the normal cycle time to see if the normal
cycle time has exceeded the allowable range due to the increase caused by synchro-
nous unit operation.

x
Synchronous Proceszing Time Synchronous Uit Skatus
Synchronous Cycle Time Settings © 2.00 s No. of Urits !
(1) = imirnum value OEZms Speial Unit No. 10
Sunchronous Data Send Error (UMIT) 0
Present YYalue : 0.59 s Sypnchronous Data Receive Waming M
(2) —>| Synchronous Processing Time Over : 0 | [ Synchronous Processing Time Over H <+— (3)
Synchronous Data Send Eror [CPU) - ]
Cycle Time
b aimumn Y alue : 0.57 ms
(@) —»
Present Walue: 0.00 ms
Clear Clears the synchronous operation status of the CPU unit and units that are executing synchronous proceszing.
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® Checking the SYNC Indicators on the Fronts of Synchronous Units

The SYNC indicator on the front of a Synchronous Unit will be lit green when the Unit is in Synchro-
nous Unit Operation Mode. This indicator will go out for synchronous output data reception errors
and other errors.

@ Additional Information

The following bits are allocated to the Synchronous Unit in the Special I/O Unit Area or CPU Bus
Unit Area. This bits can be used in the user programming in the CPU Unit to check and control

the status of the Synchronous Units.

I/O classification | Size Name Function
Input bits allocated | 1 bit | Synchronous Unit | This flag will be ON while the Synchronous Unit is
in the Special 1/0 Operation Mode operating in Synchronous Unit Operation Mode. (This
Unit Area or CPU Flag flag has the same status as the SYNC indicator on the
Bus Unit Area Synchronous Unit.)
(inputto CPU Unit) 4"y T'synchronous Data | This flag will be ON if the Synchronous Unit has failed
Receive Warning | to receive synchronous data sent from the CPU Unit
Flag even one time.
1 bit | Synchronous Data | This flag will be ON if the Synchronous Unit has failed
Receive Error Flag | to receive synchronous data sent from the CPU Unit
two or more times in a row.
1 bit | Synchronous Pro- | This flag will be ON if the internal processing time in
cessing Time Over | the Synchronous Unit has exceeded the synchronous
Flag operation cycle time one or more times.
Output bits allo- 1 bit | Unit Error Reset Turn ON this bit to reset errors, such as synchronous
cated in the Special Bit data reception errors, in the Synchronous Unit.
/O Unit Area or 1 bit | Unit Warning Turn ON this bit to reset warnings, such as synchro-
CPU Bus Unit Area Reset Bit nous data reception warnings and synchronous pro-
(oqtput from CPU cessing time exceeded warnings, in the Synchronous
Unit) Unit.

I Stoppage of Synchronous Unit Operation

10-100

Synchronous Signal Monitoring Errors

If the synchronous signal from the CPU Unit to Synchronous Unit is not generated for over 100 ms
during normal operation and 11 s at startup, all Synchronous Units and all synchronous unit opera-
tion will be stopped.

1/0 Bus or Synchronous Unit Errors

If even one Synchronous Unit has an 1/O bus error or any of the following Unit errors, all Synchro-
nous Units and all synchronous unit operation will be stopped.

¢ 1/O setting error

Duplicate unit number error

Special 1/0 Unit setting error

CPU Bus Unit setting error

Special I/0 Unit error

CPU Bus Unit error

A dialog box that shows the error will be displayed on the CX-Programmer.
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If even one of the Synchronous Unit is restarted during synchronous unit operation, the synchro-
nous operation cycle will be stopped and all Synchronous Units will be restarted. Synchronous
unit operation will be restarted only after all Synchronous Units have restarted normally.

I Adjustments and Troubleshooting

Adjustments, change as changing the synchronous operation cycle time, are necessary for the prob-
lems described in the following table.

Synchronous opera-
tion status on CX-
Programmer

Problem

Cause

Remedy

Synchronous Pro-
cessing Time Area

A Synchronous Process-
ing Time Over Error
occurs frequently.

Synchronous operation pro-
cessing (synchronous data
refreshing plus synchro-
nous interrupt task execu-
tion) could not be completed
within the synchronous
operation cycle.

Set the synchronous opera-
tion cycle time longer than
the synchronous operation
processing time (synchro-
nous data refresh times plus
synchronous interrupt task
execution time).

A Synchronous Data Send
Error (CPU) occurs.

A hardware error occurred in
the CPU Unit.

Replace the CPU Unit.

Synchronous Unit
Status Area

A Synchronous Data Send
Error (UNIT) occurs fre-
quently.

The synchronous input data
set from the Synchronous
Unit to the CPU Unit could
not be prepared before the
synchronous input data
refresh period.

Set the synchronous opera-
tion cycle time to longer than
the internal processing time
of the Synchronous Unit.

A Synchronous Process-
ing Time Over Warning
occurs

Internal processing in the
Synchronous Unit could not
be completed before the end
of the synchronous opera-
tion cycle.

Set the synchronous opera-
tion cycle time to longer than
the internal processing time
of the Synchronous Unit.
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Programming Devices and

Communications
]

This section describes how to access the PLC from the CX-Programmer. It also
describes serial communications and communications across networks.

11-1 Accessing a PLC from the CX-Programmer .............ccvuuuenn. 11-2
T1-1-1  OVBIVIEW . e e e e e e 11-2
11-1-2  System Configurations for Accessible PLCs ......................... 11-4
11-1-3  Accessing a PLC from the CX-Programmer ........... ... ... ....... 11-8
11-1-4  Automatic Online Connection ............ ... ... . . . i, 11-11

11-2 Serial Communications ............c ittt irrennnnnnn 11-15
11-2-1  Overview of Serial Communications ............. ... ... e, .. 11-15

11-3 Communications Networks ......... ... .ot iiiiennnnns 11-29
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11 Programming Devices and Communications

11-1 Accessing a PLC from the CX-
Programmer

11-1-1 Overview

This section provides an overview on how to access a PLC from the CX-Programmer.

I Connectingto a PLC

Either of the following two methods can be used to access a PLC from the CX-Programmer.

® Connecting Directly to a PLC

You can connect online to a PLC that is connected directly to the CX-Programmer through a serial
port.

CX-Programmer

USB or RS-232 cable

i CJ2
=[]
ly O

® Accessing a PLC on a Network

You can use either of the following two methods to access a PLC on the network.

Connect online to a PLC on a network Connect online to a PLC on a network
through a PLC directly connected to the from a personal computer connected
CX-Programmer through a serial port. directly to the network.
CX-Programmer CX-Programmer
|:| |:| Specify the IP address.
L ] 2 CJ2 L ] cJ2
;—@ @z

m— i g

Ethernet Ethernet

NN
AN
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11 Programming Devices and Communications

I Procedures for Connecting Online to a PLC

Either of the following two procedures can be used to connect online to a PLC from the CX-Program-
mer.

® Change PLC Dialog Box

-X9 8y} woij 91d & Buissaooy |-LI

o
Set the method for accessing the target PLC for the CX-Programmer project. This setting is made §
when creating the project, but it can be changed after the project has been created. 5
3
[]
® Automatic Online Connection
An automatic online connection is used to access a PLC for which a connection has been estab-
lished. It can be used without creating a CX-Programmer project.

Direct Connection -
Direct connection is used to connect online to a PLC connected directly to the CX-Programmer :
through a serial port. o

<
(]

EtherNet/IP Node Connection 2

=

An EtherNet/IP node connection is used to access a PLC for which a connection has been estab-
lished through EtherNet/IP. Even if the IP address of the target PLC is not known, the PLC can be
accessed by searching for it.
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11 Programming Devices and Communications

11-1-2 System Configurations for Accessible PLCs

I Direct Serial Connection with PLC

Select a network type as given in the following table.
. Automatic online connection
Connect- System configuration Change PLC Dialog -
ing Cable Yy 9 Box (network type) Dlrect_connec- EtherNe!lIP
tion connection
USB cable CX-Programmer uSB Accessible Not accessible
- cJ2
I
usB o
Accessing a FINS Network Toolbus (USB port) Accessible Not accessible
CX-Programmer
FINS Network Communications Unit
- cJ2* [
I
USB [m}
T
* The local network table must be set.
RS-232C CX-Programmer Toolbus Accessible Not accessible
cable

RS-232C
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11 Programming Devices and Communications

I Accessing a PLC on a Network

® Accessing through a PLC Connected through a Serial Port

Select a network type as given in the following table.

-X9 8y} woij 91d & Buissaooy |-LI

Automatic online con- -
: Ch_ange PLC nection 3
(s System configuration DiglogiER 3
Cable y g (network Direct con- Ether- g
type) nection | NetlPcon- | 3
nection =
USB cable Accessing an EtherNet/IP Network via USB (*1) uSB Not accessi- | Accessible
ble
CX-Programmer
Specify IP address. Specify IP address. p =
cJ2 (@R
l = ‘ cJ2 j o
\— )
usB ﬁé @D E
@
3
( @)
EtherNet/IP )S %-
«Q
<
Accessing a FINS Network via USB (*2) Toolbus (USB | Not accessi- | Not accessi- %.
port) ble ble @
CX-Programmer FINS Network Communications Unit c
>
(o]
(@]
[0
&
- CJ2* CJ1/CJ2* i
\— (0]
usB ﬂ% @é] 1
[ (! [
Controller Link, SYSMAC LINK, > >
DeviceNet, Ethernet
* The local network table must be set.
RS-232C Accessing a FINS Network via RS-232C (*2) Toolbus Not accessi- | Not accessi-
cable ble ble
CX-Programmer
FINS Network Communications Unit
— CcJ2* CJ1/CJ2*
RS-232C ﬂ[] D[]
l [
Controller Link, SYSMAC
LINK, DeviceNet, Ethernet
* The local network table must be set.

*1 If the network type is set in the dialog box for changing the PLC model setting, connection to EtherNeV/IP is possible for
the local network only. Connection cannot be made across network layers. Connection across network layers is possible if
the EtherNet/IP connection is made with an automatic online connection.

*2 Itis possible to use connections that cross layers between FINS networks.
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11 Programming Devices and Communications
® Connecting through a Network
Select a network type as given in the following table.
Change Automatic online con-
. PLC Dia- nection
Connecting . .
cable System configuration log Box EP— Ether-
(network hection | Net/IP con-
type) nection
EtherNet/IP Accessing an EtherNet/IP Network (*1) EtherNet/IP | Not acces- | Accessible
sible
CX-Programmer Specify IP address. Specify IP address. Specify IP address.
L " :
\ T | 0 T G
The IP address at the connection target must be set.
Ethernet Accessing Ethernet as a FINS Network (*2) Ethernet, Not acces- | Not acces-
oxogane N Ethernet sible sible
pecity Specify IP address. Specify IP address. (FINS/TCP)
L y :
\ T | 2 T G
The FINS network address, node address, and IP address at the
connection destination must be set.
Controller Cx-Programmer Controller Not acces- | Not acces-
Link D Link sible sible
\ T \ 2 7 9

*1 If the network type is set in the dialog box for changing the PLC model setting, connection to EtherNet/IP is possible for
the local network only. Connection cannot be made across network layers. Connection across network layers is possible if
the EtherNet/IP connection is made with an automatic online connection.

*2 ltis possible to use connections that cross layers between FINS networks.

m Precautions for Correct Use

11-6

Connection is not possible when any of the following errors occurs if connection is made with
Support Software via the built-in EtherNet/IP port on the CJ2H-CPU6LI-EIP or CJ2M-CPUSL.

I/0 Bus Errors (Connection is possible for the CJ2M-CPU3L1.)

Too many I/O Points Errors

Unit Number Duplication Errors
Rack Number Duplication Errors
I/O Setting Errors

If connection is not possible with the Support Software if any of the errors above occurs, make
the connection with the Support Software via the USB port on the CPU Unit.
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11 Programming Devices and Communications

m Precautions for Correct Use

Precautions before Using EtherNet/IP Connections

Better firewall security for Windows XP (SP2 or higher) and Windows Vista has increased the

restrictions for data communications on Ethernet ports. When using an EtherNet/IP connection™?

to one of the following PLCs from an EtherNet port on a computer, you must change the settings

of the Windows Firewall to enable using CX-Programmer communications.

*1: An EtherNet/IP connection includes the following cases:

¢ An online connection with the network type set to EtherNet/IP

* An automatic online connection to a PLCs on an EtherNet/IP network when Auto Online - Eth-
erNet/IP Node Online is selected from the PLC Menu.

Refer to A-6 EtherNet/IP Connections from Windows XP (SP2 or Higher), Windows Vista, or
Windows 7 for operating procedures.

-X9 8y} woij 91d & Buissaooy |-LI
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@ Additional Information

Routing tables must be created and transferred in the following cases.

If one or more FINS Network Communications Units* are connected to a CJ2 CPU Unit, it is nec-
essary to create and transfer the local network table of the routing tables with the CX-Integrator
so that it is possible to access both the built-in EtherNet/IP network (on the CJ2H-CPU6LI-EIP or
CJ2M-CPU3L]) and the FINS network from the Support Software.

FINS Network Communications Unit

CJ2

w0 B

l FINS network

Local network table

*A “FINS Network Communications Unit” indicates a Controller Link Unit, SYSMAC LINK Unit,
Ethernet Unit, DeviceNet Unit, or FL-net Unit. CompoNet Units are not included. It also indi-
cates using the Serial Gateway for serial communications together with routing tables.

@ Additional Information

If one or more FINS Network Communications Units are connected to a CJ2H-CPU6B[ -EIP or
CJ2M-CPU3L], create and transfer the local network table. If you attempt access from the Sup-
port Software with the network address set to O (i.e., default) without creating and transferring
the local network table, you will access the node address of the built-in EtherNet/IP port in the
following cases.

If the unit number (default: 0) of the built-in EtherNet/IP port is lower than the unit number of the
FINS Communications Unit.
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11-1-3 Accessing a PLC from the CX-Programmer

I Procedures in Change PLC Dialog Box

When creating a new project, use the following procedure in the Change PLC Dialog Box to select the
method for connecting to the PLC. This example is for a CJ2H CPU Unit.

Change PLC

Device Mame

[NewPLET

Device Type

x|

[czH

Metwaork. Type

j Settings...

[UsE
[ Show all

Comment

ﬂ Settings...

]

Cancel |

=
[

Help

1 Select CJ2H in the Device Type Field.

2 Select the method for connecting to the PLC in the Network Type Field. Either of the following
methods can be selected as the default.

¢ USB
¢ EtherNet/IP

If required, other network types can be displayed by clicking Show All Button. Select the network
type according to the two conditions shown in the following table.

Condition 1: Type of cable
connected to the PLC

Condition 2

Network type

USB USB Displayed by default.
Ethernet Accessing an EtherNet/IP net- | EtherNet/IP
work
USB Accessing a FINS network via | Toolbus (USB port) Displayed by clicking
USB Show All Button.
Ethernet Accessing an Ethernet net- Ethernet
work as a FINS network Ethernet (FINS/TCP)
RS-232C --- Toolbus

SYSMAC WAY

Controller Link (Connected by
Controller Link Board.)

Controller Link

Fins Gateway

Fins Gateway
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11 Programming Devices and Communications

3 Click the Settings Button. A Network Settings Dialog Box will be displayed for the network type
that is selected.
In this example, the network types that are displayed by default, i.e., USB and EtherNet/IP, are
described. For details on the settings for other network types, refer to the CX-Programmer Oper-
ation Manual (Cat. No. W446).

® Network Type: USB

System Configuration Image

SYSMAC CJ2

s USH

SYSMAC CSICHCPMNS]

Selecting USB -> Network Connection in the Network Tab Page

Metwork Settings [USE] x|

Metwork, l

" Direct Connection

% {JSE -> Network Connectior

Ethernet/IF Unit on PLC with USE
Unit 0 j

Target PLC

(% P Address: | 192 . 168 . 280 . 1

0k | Cancel | Help |

Direct Connection:
Select this option to access a PLC connected directly via USB.
USB -> Network Connection:

Select this option to access a PLC on an EtherNet/IP network (a single network) through the USB port.
Make the following settings:

EtherNet/IP Unit on PLC connected with USB:
When connected to a built-in EtherNet/IP port on the CJ2H-CPU6LI-EIP or CJ2M-CPU3L],
set the unit to 0.

IP Address of Target PLC:
Set the IP address of the built-in EtherNet/IP port on the CJ2H-CPUBLI-EIP or CJ2M-
CPU3L] or the EtherNet/IP Unit.
The default IP address for the built-in EtherNet/IP port on the CJ2H-CPU6[J-EIP or CJ2M-
CPU30 is as follows: 192.168.250.node_address.
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11 Programming Devices and Communications

® Network Type: EtherNet/IP

System Configuration Image

HUE

I1I

& &
&
=] 03

EtherMetiP

SYSMAC CS/ICHCRINS]

Network Settings [EtherNet/IF x|

T etk ]

Target PLC

+ |P Addiess: 192 . 168 . 280 . |

ok | Cancel | Help |

IP Address of Target PLC:

Set the IP address of the built-in EtherNet/IP port on the CJ2H-CPUB[I-EIP or CJ2M-CPU3L[] or the

EtherNet/IP Unit.
The default IP address for the built-in EtherNet/IP port on the CJ2H-CPUG6[I-EIP or CJ2M-CPU3[ ] is as

follows: 192.168.250.node_address.

@ Setting the IP Address of the Personal Computer

When connected to a PLC via EtherNet/IP, the IP address of the personal computer must be set to
match the IP address of the built-in EtherNet/IP port on the CJ2H-CPUBLI-EIP or CJ2M-CPU3L] or
the EtherNet/IP Unit. If, for example, the IP address of the built-in EtherNet/IP port on the CJ2H-
CPUBLI-EIP or CJ2M-CPU3[ is set to the default, set the following IP address for the personal com-

puter.
e |P Addresses

Example:192.168.250.2

User-set value (1 to 254)

Value for same segment as IP address
of built-in EtherNet/IP port

¢ Subnet Mask
Example:255.255.255.0.200

I— User-set value (0 to 252)
Class C mask
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11 Programming Devices and Communications

11-1-4 Automatic Online Connection

If the project for the target PLC is not available at the personal computer, it is possible to connect online
to upload the programs from the PLC.

I Direct Serial Connection

When an automatic online connection is executed, a search is automatically performed for a usable per-
sonal computer serial port. When an applicable serial port is found the CX-Programmer is connected
automatically to the PLC connected to the serial port.

-X9 8y} woij 91d & Buissaooy |-LI
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1 Select Auto Online — Direct Online from the PLC Menu. The Direct Online Dialog Box will be

displayed as shown below.

2 Select either of the following methods for connecting the personal computer to the PLC.

e Serial connection (including converting a USB connection at the personal computer to an RS-
232C connecting at the PLC)

¢ USB connection

Direct Online x|

Goes onling automatically.
Select connection tppe and prezs [Connect] button,

uoIIoBUUOY BUIUQ dlBWOINY H-|-| |

Connection Type

& Senial connection
[alzo when uzing LISB-Serial conversion cable]

Serial port of PC
| COmM1 ﬂ Serial

¥ Connects at baud rate 115,200 bps

F T

" USE connection

Connection will automatically be made to the PLC connected directly to
the PC wia senial cable.
It iz not pogzible to automatically connect to a Compotafap/F component,

Cahicel |

When connected to the peripheral USB port of the CJ2 CPU Unit from the USB port of the per-
sonal computer, select the USB connection and click the Connect Button. The following dialog
box will be displayed.

C¥-Programmer x|

Do wou wish ta tranzfer pragram from the PLC after onlined automatically?

[~ Tramster 10 table and Special Unit Setup

To have the program, PLC Setup, and /O tables uploaded to the personal computer after auto-
matically connecting online, click the Yes Button. The CX-Programmer will be automatically con-
nected to the PLC, and these items will be uploaded from the PLC.
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11 Programming Devices and Communications

I EtherNet/IP Node Connection

It is possible to connect through an EtherNet/IP network to a PLC connected to the EtherNet/IP net-
work. If the IP address of the target PLC is not known, then the PLC can be accessed by searching for
it.

1 Select Auto online — EtherNet/IP Node Online from the PLC Menu.

2 The EtherNet/IP Node Online Dialog Box will be displayed.
x|

Changes the communication zettingz of the project to go online
autarmatically with the PLC connected with the EtherMet/1P Unit

First, pleaze zelect a connection type. Then, please register IP addreszs of
the connecting PLC, and click the [Connect] button.

Connection Type

s USE Connection

EthertetAP Uit on PLC
Irit Ma a _I;I

™ Ethertet/IP Connection

Connecting PLC
IP Address

192.168.250. 1 Browss. | EtherNetiP

| e AN

Connects with a PLC via USE port ahd connects with anather PLE on the
EtherMet/IP netwark via Built-in EtherMet/IP or Ethertet AP Uit

Pleaze enter the unit Mo, of the EtherMet/IP Unit an the raute in the [Lnit
to.] field.

Cahicel

3 For the connection type, select the method for connecting to the target PLC.

e USB Connection
Select a USB connection to physically connect directly to the PLC through a USB port and
then to connect online to a PLC on an EtherNeV/IP network (a single network) via the built-in
EtherNet/IP port or an EtherNet/IP Unit.

* EtherNet/IP Connection
Select an EtherNet/IP connection to physically connect the personal computer to an Ether-

Net/IP network and to connect online to a PLC on the network (a single network) via Ether-
Net/IP.
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4 For the connecting PLC, select the method for setting the IP address of the target PLC.

¢ |P Address
Directly input the IP address of the target PLC.

* Browse
Search for the PLCs that are connected online to the network, and select the target PLC. Use
this method when the IP address of the target PLC is not known.

The connected nodes can be displayed either as a list or by network layer.

Node List (Displayed for Browse)
|

IP Address | Tupe | Mame |
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192168.25083  C51G_CPU4.. CS1G_CPUA4..
1392168.250.10 CIZH-CPUE..  MewPLCY

1392168.250.11 CIZH-CPUE..  MewPLCY

Search in advance

uoIIoBUUOY BUIUQ dlBWOINY H-|-| |

¢ The IP address, device type, and name will be displayed. Select the IP address and click
the OK Button.
Search in Advance

Click the Search in advance Button in the EtherNet/IP node list Dialog Box to display the following
dialog box.

Browse Network =

Select a device that pou would like to connect.

Browse
=5 TCR:2
+-#9 192.168.250.9 CS1W-EIP21
--#» 192.168.250.10 CJ2B-EIP21
= 1_7‘ BackPlane
< [T
+-#9 192.168.250.11 CJ2B-EIP21

Device Information

Wendor [D: 47 Product Mame : CJ2H-CPUE4-EIP
Device Type: 14 Fievigion: 1.01
Optian...
()8 | Cancel |

¢ Click a plus (+) icon to display all the levels under that item. Select the PLC to be con-
nected, and click the OK Button.
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5 Click the Connect Button to connect online. The following dialog box will be displayed.

C¥-Programmer x|

Do wou wish ta tranzsfer progran from the PLC after anlined automatically?

[~ Transfer 10 table and Special Uit Setup

To have the programs, PLC Setup, and I/O tables uploaded to the personal computer after automat-
ically connecting online, click the Yes Button. The computer will be automatically connected to the
PLC, and these items will be uploaded from the PLC.
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11-2 Serial Communications

11-2-1 Overview of Serial Communications

The serial communications port mode (protocol) can be switched in the CPU Unit's PLC Setup.

Depending on the protocol selected, the following systems can be configured.

I Protocols

The following protocols support serial communications.

Protocol
(Serial Communications Mode)

Main connection

Use

Applicable commands, commu-
nications instructions

Peripheral bus (toolbus)

(RS-232C port on CPU Unit only.
Not supported for Serial Communi-
cations Unit.)

CX-Programmer

Communications between Program-
ming Devices and the PLC from the
computer.

None

Host Link (SYSMAC WAY) slave

Personal computer

OMRON Programmable
Terminals

Communications between the Host
computer and the PLC. Commands
can be sent to a computer from the
PLC.

Host Link commands/ FINS com-
mands. Commands can be sent
to a computer from the PLC.

No-protocol™1

General-purpose external
devices

No-protocol communications with
general-purpose devices.

TXD(236) instruction, RXD(235)
instruction, TXDU(256) instruc-
tion, RXDU(255) instruction
DTXDU (262) instruction
DRXDU (261) instruction

NT Links (1: N)

OMRON Programmable
Terminals

High-speed communications with
Programmable Terminals via direct
access.

None

Serial Gateway

OMRON Component
PLC

Converts FINS commands that are
received into CompoWay/F, Modbus,
or Host Link protocols, and then
transmits the converted command to
the serial line.

CompoWay/F Master"!

CompoWay/F slave

Converts FINS commands (encapsu-
lated CompoWay/F commands)
received at the serial port into Com-
poWay/F commands.

FINS command

2803 hex received

(including sending FINS com-
mand using CMND(490))

Modbus Master"

(Serial Communications Unit
only. Not supported for RS-
232C port on CPU Unit.)

Modbus slave

Converts FINS commands (encapsu-
lated Modbus commands) received at
the serial port into Modbus com-
mands.

FINS command

2804 hex or 2805 hex received
(including sending FINS com-
mand using CMND(490))

Host Link FINS (SYSWAY) Mas-
ter1

(Serial Communications Unit
only. Not supported for RS-
232C port on CPU Unit.)

Host Link FINS (SYSWAY)
slave (PLC)

Converts FINS commands into FINS
commands encapsulated in Host Link

Any FINS command received
except those sent to serial port
(including sending FINS com-
mand using CMND(490))

Protocol macro

(Serial Communications Unit only.
Not supported for RS-232C port on
CPU Unit.)

General-purpose external
devices

Sending and receiving messages
(communications frames) according
to the communications specifications
of external devices. (SYSMAC-PST is
used to create protocols by setting
various parameters.)

PMCR(260) instruction

Serial PLC Links (CJ2M CPU Units
only)

OMRON PLCs (CJ2M,
CJ1M, CP1H, CP1L, and
CP1E CPU Units)

Up to 10 words of data per Unit can
be shared between up to nine CPU
Units (one Polling Unit and up to eight

Polled Units).

None

*1  Serial Communications Unit with unit version 1.2 or later only.
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11 Programming Devices and Communications

I Peripheral Bus (Toolbus)

CX-One Support Software, such as the CX-Programmer

CX-Programmer

=

Applicable port

Serial
CPU Unit Communi-
0 cations
RS-232C 0 USB port |RS-232C port Unit
> — Yes Yes No

I Host Link System Slave (SYSMAC WAY Mode 1:N)

The Host Link System allows the I/O memory of the PLC to be read/written, and the operating mode to
be changed from a Host computer (personal computer’! or Programmable Terminal) by executing Host
Link commands or FINS commands that are preceded by a header and followed by a terminator. Alter-
natively, FINS commands (preceded by a header and followed by a terminator) can be sent to a com-
puter connected via the Host Link System by executing Network Communications Instructions

(SEND(090)/RECV/(098)/CMND(490)) from the PLC.

Host computer

=

FINS commands sent via

SEND/RECV/CMND

instructions from the PLC Applicable port

Serial
CPU Unit Communi-
RS-232C 0 cations
23 g< USB port |Rs-232C port| Unit
L No Yes Yes
Host Link commands 2

or FINS commands
*1 Except the CX-One Support Software.

*2 Set pin 5 of the DIP switch on the front panel of the CPU Unit to OFF, and set the serial communications mode

in the PLC Setup to Host Link.

11-16
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11 Programming Devices and Communications

@ Additional Information

Board/Unit
|

Host Link master functions can be performed by sending the CMND(490) instruction via the ;
Serial Gateway when using Serial Communications Units with unit version 1.2 or later. %
PLC (Host Link Master) 9
Serial Communications CMND(490) FINS command sent 3

El

g

=

=)

(7]

Host Link
terminator

Host Link
header

y | PLC (Host Link slave)

I No-protocol Communications System

No-protocol communications allow simple data transmissions, such as inputting bar code data and out-
putting printer data using communications port I/O instructions. The start and completion codes can be
set, and RS and CS signal control is also possible with no-protocol communications.

SUOIBOIUNWIWOY [BLISS JO MBIAIBAQ |-2-1 |

The following figure shows the usage of each communications port I/O instruction, based on the com-
munications port being used and the direction of the data transfer (sending or receiving).

CPU SCU/ Applicable port
41 CPU Unit Serial
0 0 USB port |RS-232C port| Communications Unit
0 ‘\\“ No Yes Yes
RS-232C 1 2
A
RXDU/DRXDU
TXDU/DTXDU
General-purpose
external device
RXD
L
TXD

General-purpose
external device

*1 Set pin 5 of the DIP switch on the front panel of the CPU Unit to OFF, and set the serial communications mode
in the PLC Setup to no-protocol communications.

*2 No-protocol communications are supported for Serial Communications Units with unit version 1.2 or later only.
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| NT Link System (1:N Mode)

If the PLC and Programmable Terminal (PT) are connected together using RS-232C ports, the alloca-
tions for the PT's status control area, status notify area, objects such as touch switches, indicators, and
memory maps can be allocated in the I/O memory of the PLC. The NT Link System allows the PT to be
controlled by the PLC, and the PT can periodically read data from the status control area of the PLC,
and perform necessary operations if there are any changes in the area. The PT can communicate with
the PLC by writing data to the status notify area of the PLC from the PT. The NT Link system allows the
PT status to be controlled and monitored without using PLC ladder programs. The ratio of PLCs to PTs

is 1:N, where N is greater than or equal to 1.

Set the PT communications settings for a 1:N NT Link. One or more PTs can be connected to each

PLC.
1:N Mode
0
RS-232C
"
1:N Mode / Applicable port
; Serial
| CPU Unit Communications
USB port | RS-232C Unit
RS-232C No Yes Yes

1

RS-422A/485

I Link.
I:] PT I:] PT I:] PT

|1’| Precautions for Correct Use

[C 1RS-232C to RS-422A/485 *1. Turn OFF pin 5 on the DIP switch
Converter on the front of the CPU Unit and
set the serial communications

mode in the PLC Setup for an NT

e The PLC can be connected to any PT port that supports 1:N NT Links. It cannot be connected
to the RS-232C ports on the NT30 or NT30C, because these ports support only 1:1 NT Links.

* The NT20S, NT600S, NT30, NT30C, NT620S, NT620C, and NT625C cannot be used if the
CPU Unit's cycle time is 800 ms or longer (even if only one of these PTs is connected).

¢ When more than one PT is connected to the same PLC, be sure that each PT is assigned a
unique unit number. Malfunctions will occur if the same unit number is set on more than one

PT.

@ Additional Information

The 1:1 and 1:N NT Link protocols are not compatible with each other, i.e., they are separate

serial communications protocols.
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11 Programming Devices and Communications

I Serial Gateway Mode

The received FINS message is automatically converted into CompoWay/F according to the message.
When Serial Communications Units with unit version 1.2 or later are used, the received FINS message
is automatically converted into either CompoWay/F, Modbus-RTU, Modbus-ASCII, or Host Link FINS
according to the message.

® CompoWay/F, Modbus-RTU, Modbus-ASCII

_| FINS |CompoWay/F(‘1) |—

suolediunwwo) |euss g-LL

Network
FINS command sent
Serial Communications CMND(490)

Unit with unit version
1.2 or later ’ﬁ
- /

|
| \G\:Q'-i FINS CompoWay/F (*1)
|

. *1: Or Modbus-RTU command or Modbus-ASCII
CompoWay/F ( 1u command. These commands cannot be sent
to the CPU Unit.

CompoWay/F-compatible
OMRON Component, or
Modbus-RTU-compatible or
Modbus-ASClI-compatible
device

® Host Link FINS

s —

CX-Programmer or other

SUOIBOIUNWIWOY [BLISS JO MBIAIBAQ |-2-1 |

Network Programming Device that
Serial Communications GMND FINS command uses CX-Server as the
Lo . . (490) o= .
Unit with unit version sent communications driver
1.2 or later (*1)

*1: Not supported /JW"E‘?
for CPU Units ) s g [ FINS
e Host Link Host Link

PLC (Host Link Master) header tomminator
Host Link Host Link
header terminator
1 PLC (Host Link slave)
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I Protocol Macros (Serial Communications Units Only)

The CX-Protocol is used to create data transmission procedures (protocols) for general-purpose exter-
nal devices according to the communications specifications (half-duplex or full-duplex, asynchronous)
of the general-purpose external devices. The protocols that have been created are then recorded in a
Serial Communications Unit, enabling data to be sent to and received from the external devices by sim-
ply executing the PMCR(260) instruction in the CPU Unit. Protocols for data communications with
OMRON devices, such as Temperature Controller, Intelligent Signal Processors, Bar Code Readers,
and Modems, are supported as standard protocols. (*1) The user can also change these protocol as

required by the application.

*1  The standard protocols are provided with the CX-Protocol and Serial Communications Unit.

Host computer

Protocol |:| " B CX-Protocol or PSS Support

EI g function

software for protocol macro

/ Applicable port
O

Serial
] CPU Unit Communi-
= | cations
USB port |Rs-232C port Unit
No No Yes
\—':'\}/Iessj
1
LT
Messages General-purpose

external devi
Note CompoWay/F (Host Function)

ce

The CJ-series CPU Unit can operate as a host to send CompoWay/F commands to OMRON components
connected in the system. CompoWay/F commands are executed by using the CompoWay/F send/receive

sequences in the standard protocols of the protocol macro function.

|_— Protocol macro

CompoWay/F command

CompoWay/F

OMRON
components
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11 Programming Devices and Communications

| Serial PLC Links (CJ2M CPU Units Only)

Serial PLC Links are supported only by CJ2M CPU Unit. Serial PLC Links enable exchanging data
between CJ2M CPU Units or between CJ2M CPU Units and CJ1M/CP1H/CP1L/CP1E CPU Units with-
out special programming. The Serial PLC Link Area (CIO 3100 to CIO 3199) is used. Connect the CPU
Units using RS-232C or RS-422A/485. The CJ1W-CIF11 RS-422A Converter is used to convert the
RS-232C serial port on the CJ2M-CPU1[] to RS-422A/485.

PTs set to the 1:N NT Link protocol can be included in the network. PTs set as Polled Units will use the
network to communicate with the CPU Unit set as the Polling Unit via the 1:N NT Link protocol. When
connecting to PTs, however, the contents of the words in the Serial PLC Link Area for the PTs will not
be stable.

® Operating Specifications

Parameter Setting
Applicable PLCs CJ2M, CJ1M, CP1H, CP1L, and CP1E
Baud rate 115,200 or 38,400 bps
Applicable serial ports Serial port on the CPU Unit (A Serial Option Board is required for the CJ2M-
CPU3.)
Connection method RS-232C or RS-422A/485
Allocated words Serial PLC Link Area Words: CIO 3100 to CIO 3199 (Up to 10 words can be allo-

cated for each CPU Unit.)
Note: CIO 200 to CIO 289 are allocated in CP1E CPU Units for Serial PLC Links.

Maximum number of Units 9 Units max., including 1 Polling Unit and 8 Polled Units.

If PT are set to the 1:N NT Link protocol on the same line, the maximum of 9 Unit
must include the polled PTs and CPU Units.

Link method (data refresh Complete link method or Polling Unit link method
method)

® System Configuration

Connecting CJ2M, CP1L, CP1H, CP1E, or CJ1M CPU Units 1:N (8 Nodes Maximum)

CPU Unit
Polling Unit
CP1W-CIF11/CIF12 Serial
Option Board or
CJ1W-CIF11 RS-422A
Conversion Adapter
RS-422A/485
CPU Unit CPU Unit PT CPU Unit
& Polled Unit 0 Polled Unit 1 Unit 2 Polled Unit 3 j
8 Polled Units max. NS-AL002 for an
(See note.) NS-series PT

Note: If PTs are set to the Serial PLC Link protocol on the
same line, the maximum of 8 Unit must include the
polled PTs and CPU Units.
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11 Programming Devices and Communications

Connecting CJ2M, CP1L, CP1H, CP1E, or CJ1M CPU Units 1:1

CPU Unit
Polling Unit

RS-232C
Mount a CP1W-CIFO1
Serial Option Board for
the CJ2M-CPU3[.

CPU Unit
Polled Unit 0

Note: If PTs are set to the Serial PLC Link protocol on the
same line, the maximum of 8 Unit must include the
polled PTs and CPU Units.

|E| Precautions for Correct Use

The CJ1M-CIF11 and CP1W-CIF11 are not isolated. The maximum transmission distance is
therefore 50 m. If the distance exceeds 50 m, use the NT-AL0OO1 (isolated) and do not the CJ1W-
CIF11 or CP1W-CIF11 anywhere in the transmission path. If you use only the NT-ALOO1, the
maximum total transmission distance will be 500 m.

® Procedure

Serial PLC Links operate based on the following settings in the PLC Setup for the Polling Unit and
the Polled Units.

Polling Unit Settings

1 Set the serial communications mode of the RS-232C port to Serial PLC Links, Polling Unit.
2 Set the link method to All or Polling Unit.
3 Set the number of words to link. (1 to 10)

4 Set the highest unit number to use for Serial PLC Links. (0 to 7)

Polled Unit Settings

1 Set the serial communications mode of the RS-232C port to Serial PLC Links, Polled Unit.

2 Set the unit numbers of the Polled Units in the Serial PLC Links.
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® PLC Setup

Settings at the Polling Unit
Serial Port Tab Page

11 Programming Devices and Communications

=2 \PLC Settings - NewPLC1 ENEE]

File Options Help
Startup | Settings | Timings | 510U Refiesh | Unit Settings  Serial Part | Peripheral Service | FINS Protastion|
Communications Settings Link Words
" Standard (3600 : 1.7.2.E)
& Custom  Baud Format Mode
- [F2e = | [PolinkMasten ||| [10@efoun -]
Start Code: End Code PC Link Mode
& & E=] & AL
. 3 - " Master
(s El
Response Timeout— Uit Number Delay NT/PC Link Max— - PC Link Unit No
4: 100 ms JII JII “10ms 0 4: 4:
[default 5000ms)
CIZM-CPUZS  [Offline
Parameter Setting

Communications Settings

Parameter setting.

Set the communications settings to match those of the connected PLC.

If the connected PLC is set to 115,200 bps, select the Custom Option and
set the baud rate to 115,200. It does not matter what is selected for the

Mode

Select PC Link Polling Unit.

Number of Link Words

This parameter is set only in the Polling Unit. 10 words (default)

PC Link Method

Select All or Polling Unit.

Highest Unit Number for NT/Serial
PLC Link (No. NT/PC Link Max.)

Set the highest unit number of the connected Polled Units.

Settings at the Polled Units

=2PLC Settings - NewPLC1
Eile Options Help

Communications Settings
" Standard (3600 ;1.7.2.E)
& Custom  Baud Format

15200 «| |72E hd
Start Code End Cade
¢ ¢ R
s pmnd  ||o
- e =
Response Timeout Unit Number Delay
4: “100 ms JZI — 0ms

(default 5000ms]

[BSES

Startup | Setlings | Timings | 510U Refresh | Unit Settings  Serial Port 1 Peripheral Service | FINS Pratection |

Link ‘words

MT/FC Link Max PC Link Unit Mo,

= || =

CI2M-CPU3S  |Offline
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11 Programming Devices and Communications

11-24

Parameter

Setting

Communications Settings

Set the communications settings to match those of the con-

nected PLC.

If the connected PLC is set to 115,200 bps, select the Cus-
tom Option and set the baud rate to 115,200. It does not
matter what is selected for the Parameter setting.

Mode

Select PC Link Polled Unit.

Serial PLC Link Unit Number

Set the unit number (0 to 7).

® Link Method (Data Refresh Method)

The following two methods can be used to refresh data.

e Complete Link Method
¢ Polling Unit Link Method

Complete Link Method

The data from all nodes in the Serial PLC Links are updated in both the Polling Unit and the Polled
Units. The only exceptions are the data for Polled Units that are not present in the network and the
data for any PTs that are connected. These data areas are unstable in all nodes.

Example: Complete Link Method, Highest Unit Number: 3

In the following diagram, Polled Unit 2 is a Unit not present in the network or a PT, so the words allo-
cated for Polled Unit 2 are unstable in all nodes.

Polled Unit 3

Polling Unit

Polled Unit 0

Polled Unit 1

Unstable

Polling Unit Polled Unit 0 Polled Unit 1
Send words Polling Unit Polling Unit
Polled Unit0 [« Send words Polled Unit 0
Polled Unit 1 [« Polled Unit 1 [« Send words

Unstable Unstable Unstable
Polled Unit 3 [« Polled Unit 3 [ Polled Unit 3 |«

Not used. Not used. Not used.

Not used. Not used. Not used.

Not used. Not used. Not used.

Not used. Not used. Not used.

Polling Unit Link Method

Send words

Not used.

Not used.

Not used.

Not used.

The data for all the Polled Units in the Serial PLC Links are updated in the Polling Unit only, and
each Polled Unit updates the data of the Polling Unit only. The advantage of the Polling Unit link
method is that the addresses allocated for the local Polled Unit data are the same in each Polled
Unit, allowing data to be accessed using common ladder programming. The data for polled units that
are not present in the network and the data for any PTs that are connected are unstable in all nodes.
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11 Programming Devices and Communications

Example: Polling Unit Link Method, Highest Unit Number: 3

In the following diagram, polled unit 2 is a Unit not present in the network or a PT, so this data is
unstable in the Polling Unit.

Polled Unit 3

A4

Polling Unit

Polling Unit Polled Unit 0 Polled Unit 1

Send words Polling Unit > Polling Unit

Polled Unit 0 [ Send words ,— Send words
Polled Unit 1 [« Net e Not used.
Unstable Not used Not used.
Polled Unit 3 |« Netused- Net-used-
Not used. Not used. Not used.
Not used. Not used. Not used.
Not used. Not used. Not used.
Not used. Not used. Not used.

CJ2 CPU Unit Software User’s Manual
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Not used.

Not used.

Not used.

Not used.

Not used.

Not used.

Not used.
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11 Programming Devices and Communications

Address
CIO 3100

CIO 3199

Address
CIO 3100

CIO 3199

11-26

® Allocated Words

Complete Link Method

Serial PLC
Link Area

Number of link

Polling Unit Link Method

Serial PLC
Link Area

1 word 2 words 3 words to 10 words
words

Polling Unit CIO 3100 CIO 3100 to CIO 3100 to CIO 3100 to
CIO 3101 CIO 3102 CIO 3109

Polled Unit 0 CIO 3101 CIO 3102 to CIO 3103 to ClO 3110 to
CIO 3103 CIO 3105 CIO 3119

Polled Unit 1 CIO 3102 CIO 3104 to CIO 3106 to ClO 3120 to
CIO 3105 CIO 3108 CIO 3129

Polled Unit 2 CIO 3103 CIO 3106 to CIO 3109 to CIO 3130 to
CIO 3107 CIO 3111 CIO 3139

Polled Unit 3 ClO 3104 CIO 3108 to ClO 3112 to CIO 3140 to
CIO 3109 CIO 3114 CIO 3149

Polled Unit 4 CIO 3105 CIO 3110 to CIO 3115 to CIO 3150 to
CIO 3111 CIO 3117 CIO 3159

Polled Unit 5 CIO 3106 ClO 3112to CIO 3118 to CIO 3160 to
CIO 3113 CIO 3120 CIO 3169

Polled Unit 6 CIO 3107 CIO 3114 to ClO 3121 to CIO 3170 to
CIO 3115 CIO 3123 CIO 3179

Polled Unit 7 CIO 3108 ClO 3116 to CIO 3124 to CIO 3180 to
CIO 3117 CIO 3126 CIO 3189

Not used. CIO 3109 to CIO 3118 to CIO 3127 to CIO 3190 to
CIO 3199 CIO 3199 CIO 3129 CIO 3199

LIS 1 word 2 words 3 words to 10 words

words

Polling Unit CIO 3100 CIO 3100 to CIO 3100 to CIO 3100 to
CIO 3101 CIO 3102 CIO 3109

Polled Unit 0 CIO 3101 CIO 3102 to CIO 3103 to ClO 3110 to
CIO 3103 CIO 3105 CIlO 3119

Polled Unit 1 CIlO 3102 ClO 3104 to CIO 3106 to ClO 3120 to
CIO 3105 CIO 3108 ClO 3129

Polled Unit 2 CIlO 3103 CIO 3106 to CIO 3109 to CIlO 3130 to
CIO 3107 CIO 3111 ClO 3139

Polled Unit 3 ClO 3104 CIlO 3108 to ClO 3112 to ClO 3140 to
CIO 3109 CIO 3114 ClO 3149

Polled Unit 4 CIlO 3105 ClO 3110 to ClO 3115 to CIO 3150 to
CIO 3111 ClIO 3117 ClO 3159

Polled Unit 5 CIlO 3106 ClO 3112 to ClO 3118 to CIO 3160 to
CIO 3113 CIO 3120 ClO 3169

Polled Unit 6 CIlO 3107 ClO 3114 to ClO 3121 to CIO 3170 to
CIO 3115 CIO 3123 ClO 3179

Polled Unit 7 CIlO 3108 ClO 3116 to ClO 3124 to CIO 3180 to
CIO 3117 CIO 3126 ClO 3189

Not used. CIO 3109 to CIO 3118 to ClO 3127 to ClO 3190 to
CIlO 3199 CIO 3199 CIO 3129 CIlO 3199
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® Related Auxiliary Area Flags and Words

Name Address Function Read/Write Refresh timing
Serial Port PT Commu- | A393.00to | The corresponding bit will be ON when the Read ¢ Cleared when power is turned
nications Flags™ A393.07 serial port is communicating in NT Link Mode ON.
orin Serial PLC Link Mode. » Updated if the serial port is in NT
Bits 0 to 7 correspond to Units 0 to 7. Link or Serial PLC Link mode.
ON: Communicating  Bits 0 to 7 correspond to Units 0
OFF: Not communicating to7.
Serial Port Restart Bit A526.00 Turn ON to restart the serial port. Read/Write ¢ Cleared when power is turned
ON.
¢ Turn ON this bit to restart the
serial port in any mode except for
Toolbus mode.

Note: This bit is turned OFF auto-
matically when the restart
processing is completed.

Serial Port Error Flags A528.00to | These flags indicate what kind of error has Read/Write * Cleared when power is turned
A528.07 occurred at serial port. ON.
Bit 0: Not used. ¢ These flags indicate what kind of
Bit 1: Not used. error has occurred at the serial
Bit 2: Parity error port.
Bit 3: Framing error * They are automatically turned
Bit 4: Overrun error OFF by the system when the
Bit 5: Timeout error serial port is restarted.
Bit 6 Not used. * Only the following bits are valid in
Bit 7: Not used. Serial PLC Link Mode.
Polling Unit:
Bit 5: ON for timeout error.
Polled Units:
Bit 3: ON for framing error.
Bit 4: ON for overrun error.
Bit 5: ON for timeout error.
Serial Port Settings A619.02 Turns ON when the communications parame- | Read/Write ¢ Cleared when power is turned
Changing Flag ters are being changed for the serial port. ON.
ON: Changing * Turns ON when the communica-
OFF: Not changing tions parameters are being
changed for the serial port.

¢ Turns ON when the CHANGE

SERIAL PORT SETUP
(STUP(237)) instruction is exe-
cuted.

* Turns OFF when changing the

parameters has been completed
normally.

* In the same way as for the existing 1:N NT Link, the status (communicating/not communicating) of the Polled Unit
in Serial PLC Links can be checked from the Polling Unit (CPU Unit) by reading the Serial Port PT Communica-
tions Flags (A393.00 to A393.07 for unit numbers 0 to 7).

CJ2 CPU Unit Software User’s Manual
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11 Programming Devices and Communications

I Unit/Protocol Compatibility

Protocol (serial communications mode)

q Host Link . . .
Unit Model Port Periph- (except No-protocol Protocol NT Link Serial Serial

eral bus for CX- communica- macro (1:N Gate- PLC
(toolbus) One) tions

RS-232C Yes Yes Yes --- Yes Yes No

Mode) way"2 Link"1

CPU Units | CJ2H-CPU68(-EIP)
CJ2H-CPUB7(-EIP)
CJ2H-CPU66(-EIP)
CJ2H-CPUB5(-EIP)
CJ2H-CPUB4(-EIP)

CJ2M-CPU35 RS-232Cor | Yes Yes Yes --- Yes Yes Yes
CJ2M-CPU34 RS-

CJ2M-CPU33 422A/485"1
CJ2M-CPU32
CJ2M-CPU31

CJ2M-CPU15 RS-232C Yes Yes Yes --- Yes Yes Yes
CJ2M-CPU14
CJ2M-CPU13
CJ2M-CPU12
CJ2M-CPU11

Serial Com- CJ1W-SCU41-V1 RS422/485 | --- Yes Yes*2 Yes Yes Yes No
munications CJ1W-SCU31-V1
Unit CJ1W-SCU21-V1
CJ1W-SCu22
CJ1W-SCU32
CJ1W-SCU42

RS-232C Yes Yes*2 Yes Yes Yes No

*1 A Serial Option Board can be mounted to enable RS-232C or RS-422A/485 communications.

*2 Supported for Serial Communications Units with unit version 1.2 or later only. For CPU Units, however, only
automatic conversion to CompoWay/F is possible for the Serial Gateway protocol.
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11-3 Communications Networks

I Communications Network Configuration

The following networks can be configured when using CJ-series PLCs.

S}JOMISN SUOIBIIUNWWOY €-1|

[ ]

T

EtherNet/IP, EtherNet |

@ Message Communications
+ Host computer to PLC
* PLC to PLC or Host computer

* Tag data links Ethernet Unit

Information Systems

@ FTP Server Function @ Socket Service .

* Host computer to PLC Sends/receives data using TCP
Transmission of files to Memory ~ ©F UDP protocol
Card installed in CPU Unit

Controller Link Unit

N Controller Link

I§ I it
\ =

AN N\ N\

Controller Link
@ Simple Network configuration Configurator
(twisted-pair cables/optical fiber cables)
@ Data link and message communications D
* Large-capacity, flexible, and effective
data links E
- Message communications and large-
capacity data transmission
@ Links between PLC and personal DeviceNet
computer
@ Optical Controller Link Units provide a
bypass function when a node fails. 11 !

SUOIBOIUNWIWOY [BLISS JO MBIAIBAQ |-2-1 |

CompoNet

Control Systems

@ Multi-vendor network DeviceNet T T3
@ Remote I/O message communications
+ Remote I/O: Many points, free allocation @ High-speed remote 1/0
+ Message communications between PLCs, @ Various connection methods
DeviceNet and Explicit messages )
@ Superior Slaves

o MUI_tI level netwgrk Slice I/0, Word Slaves,
® Various connection methods Bit Slaves, Analog I/O Slaves, and
@ Superior Slaves Sensor Communications Units
Slice 1/0, Remote I/O Terminals,
Remote Adapters, Analog I/O Terminals,
Sensor Terminals, I/O Link Units,
Temperature Input Terminal,
High-density I/0O Terminals
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® EtherNet/IP and Ethernet

Tag data links and FINS network communications are enabled over Ethernet cable. In addition, by
executing FTP commands for the PLC from the host computer connected to the Ethernet, the con-
tents of the files on the Memory Card installed in the CPU Unit can be read or written. Data can be
sent and received using UDP and TCP protocols. These functions enable a greater compatibility
with host information networks.

Taqg Data Links

Data links can be executed between two PLCs for high-speed, large-capacity data transfers with
user-set refresh periods for each area.

|:| Host computer/
CX-Programmer

EtherNet/IP

Tag data link Tag data link
_ _—
] — =N — K
. e EtherNet/IP Unit or built-in EtherNet/IP port EtherNet/IP Unit or built-in EtherNet/IP port
EtherNet/IP Unit or built-in EtherNet/IP port P
on CJ2H-CPUB-EIP or CJ2M—CPU3—\p on CJ2H-CPUBLI-EIP or CJ2M-CPU3 on CJ2H-CPU6LI-EIP or CJ2M-CPU3[]

FINS Network Communications

Connecting to the built-in EtherNet/IP port or to a CPU Unit connected to an EtherNet/IP Unit or
Ethernet Unit enables FINS message communications with other PLCs or between the PLC and a
host computer on the Ethernet network.

|:| Host computer/

CX-Programmer

EtherNet/IP, Ethernet
— — —
I, 1t
FINS FINS \ FINS \

] o 0
/

ilt-i EtherNet/IP Unit or built-in EtherNet/IP port  EtherNet/IP Unit or Ethernet Unit
e oL Builtin Bt ool PO on CJ2H-CPUSL -EIP or CJ2M-CPU3

® Controller Link

The Controller Link Network is a special network for OMRON PLC FA. Connecting a Controller Link
Unit to the network enables data links between PLCs, so that data can be shared without program-
ming, and FINS message communications between PLCs, which enable separate control and data
transfer when required. The Controller Link Network connections use either twisted-pair cables or
optical fiber cables. Data links and message communications are also possible between the PLC
and personal computer. Data links enable large-capacity and free allocations. FINS message com-
munications also allow large-capacity data transfer.

Controller Link Unit Controller Link Unit

|:| Controller

Link Support
Messages ' Board
\ —— |\

Controller Link

Free
allocation

A

\

|

Data link
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11 Programming Devices and Communications

® DeviceNet

DeviceNet is a multi-vendor network consisting of multi-bit control and information systems and con-
forms to the Open Field DeviceNet specification. Connecting a DeviceNet Master Unit to the network
enables remote 1/0 communications between the PLC and the Slaves on the network. Remote 1/0O
communications enable large-capacity 1/O and user-set allocations. Analog I/O Terminals are used
for the Slaves. Message communications are possible between PLCs and between the PLC and
DeviceNet devices manufactured by other companies.

DeviceNet DeviceNet
Master Unit Master Unit

S}JOMISN SUOIBIIUNWWOY €-1|

Messages 7
| S|

T—> DeviceNet Slaves
Remote 1/0

1 R

® CompoNet

CompoNet is a high-speed, multi-point, multi-node multi-vendor network used mainly for 1/0 control.
Connecting a CompoNet Master Unit in the PLC enables remote I/O communications between the
PLC and CompoNet Slaves. High-speed communications are performed with 1,024 points in a cycle
time of 1 ms max. Up to 2,560 points and 384 nodes can be connected.

CompoNet Master Unit

T -

Remote I/0O
tt vy

SUOIBOIUNWIWOY [BLISS JO MBIAIBAQ |-2-1 |
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I Communications Network Overview

System Network Function Communications Communications Device
EtherNet/IP Between Host computer and | FINS message communications | CJ2H-CPU6LI-EIP or CJ2M-
PLC. CPU3L] Built-in EtherNet/IP
Between PLCs. port
EtherNet/IP Unit
Between Host computer and | FTP server erNet/IP Uni
. Memory Card installed in
Information .
CPU Unit.
networks
Controller Link Between PLC and personal FINS message communications | Controller Link Support
computer directly connected Data link (offset, simple settings) Board or Controller Link Unit
to the Network.
RS-232C — Controller Link | Between Host Link computer | Host Link commands and gate- RS-232C cables and Con-
and PLC on the Network. way. troller Link Unit
EtherNet/IP Between PLCs. Tag data links CJ2H-CPUS6[-EIP Built-in
EtherNet/IP port
EtherNet/IP Unit
Controller Link Between PLCs. FINS message communications | Controller Link Unit
Data link (offset, simple settings)
Control DeviceNet FINS message communications DeviceNet Master Unit and
networks in an open network. Configurator
DeviceNet PLC and Network devices Large-capacity remote 1/O (fixed | DeviceNet Master Unit and
(Slaves). or free allocation) in an open net- | Configurator
work
CompoNet High-speed, multi-point, multi- CompoNet Master Unit

node remote I/O in an open net-
work
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CPU Unit Cycle Time

This section describes the cycle time used for processing in the CPU Unit.

12-1 Monitoringthe Cycle Time ......... ...ttt innnns 12-2
12-1-1  Monitoringthe Cycle Time . . ... .. e 12-2
12-2 Computingthe Cycle Time ......... ..ottt innanens 1244
12-2-1 CPU Unit Operation Flowchart ......... ... ... .. ... . .. 12-4
12-2-2 Cycle TIMe OVEIVIEW . . . ..ottt e e 12-5
12-2-3  1/0O Unit Refresh Times for Individual Units .. ........................ 12-7
12-2-4 Cycle Time Calculation 