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Notice:

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

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

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

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

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

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers to
an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

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

Visual Aids

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

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
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About this Manual:

This manual describes the CX-Programmer operations that are related to the function block functions
and Structured Text (ST) functions. The function block and structure text functionality of CX-Program-
mer is supported by CJ2H, CJ2M CPU Units, by CS1-H, CJ1-H, CS1D, and CJ1M CPU Units with unit
version 3.0 or later, by CP-series CPU Units, and by NSJ-series and FQM1-series Controllers.

Some function block and structure text functionality, however, is supported only by CJ2H CPU Units,
by CS1-H, CJ1-H, CS1D, and CJ1M CPU Units with unit version 4.0 or later.

For details, refer to 1-6 Version Upgrade Information.

For information on functionality other than function blocks and structure text, refer to the following

manuals.
* CX-Programmer

: CX-Programmer Operation Manual (W446) and CX-Programmer Operation Manual: SFC (W469)

e CPU Unit

: The operation manuals for the CS-series, CJ-series, CP-series, and NSJ-series Controllers

CX-Programmer Ver. 9.[ 1 Manuals

Name Cat. No. Contents

CXONE-ALLICID-V4 W447 Explains how to use the CX-Programmer software’s function

CX-Programmer Operation Manual (this block and structured text functions. For explanations of other

Function Blocks/Structured Text manual) | shared CX-Programmer functions, refer to the CX-Program-
mer Operation Manual (N446).

CXONE-ALLICID-v4 W446 | Provides information on how to use the CX-Programmer for

CX-Programmer Operation Manual all functionality except for function blocks.

CXONE-ALLICID-V4 W469 Explains how to use the SFC programming functions. For

CX-Programmer Operation Manual: SFC explanations of other shared CX-Programmer functions, refer
to the CX-Programmer Operation Manual (W446).

CX-Net Operation Manual W362 Information on setting up networks, such as setting data links,
routing tables, and unit settings.

CXONE-ALLICID-V4 W464 | Describes the operating procedures for the CX-Integrator.

CX-Integrator Operation Manual

xi



CJ2H, CJ2M, CS1-H, CJ1-H, and CJ1M CPU Unit Manuals

CJ1G-CPULIL, CJ1G/H-CPULIH,
CJ1H-CPULIH-R, CJ1G-CPULICIP,
CJ1M-CPULI

Programmable Controllers
Operation Manual

Name Cat. No. Contents

SYSMAC CJ Series W472 | Provides an outline of and describes the design, installation,
CJ2H-CPU6LI-EIP, CJ2H-CPU6L] maintenance, and other basic operations for the CJ-series
CJ2M-CPU1L], CJ2M-CPU3] CJ2 CPU Units.
Programmable Controllers The following information is included:
Hardware User's Manual Overview and features

System configuration

Installation and wiring

Troubleshooting

Use this manual together with the W473.
SYSMAC CJ Series W473 | Describes programming and other methods to use the func-
CJ2H-CPU6LI-EIP, CJ2H-CPUS6L] tions of the CJ2 CPU Units.
CJ2m-CPU1L], CJ2M-CPUSL] The following information is included:
Programmable Controllers CPU Unit operation
Software User's Manual Internal memory areas

Programming

Tasks

CPU Unit built-in functions

Use this manual together with the W472.
SYSMAC CS/CJ Series W474 | Describes the ladder diagram programming instructions sup-
CS1G/H-CPULIL] -EV1, CS1G/H-CPULILIH, ported by CS/CJ-series or NSJ-series PLCs.
CS1D-CPULILI HA, CS1D-CPULLLI SA, When programming, use this manual together with the Oper-
CS1D-CPULILT P, CS1D-CPULILH, ation Manual or Hardware User's Manual (CS1: W339, CJ1:
CS1D-CPULILIS, CJ2H-CPUBL-EIP, W393,0r CJ2:W472) and Programming Manual or Software
CJ2H-CPU6L], CJ2M-CPU1L], CJ2M-CPU3L] User's Manual (CS1/CJ1:W394 or CJ2:W473).
CJ1H-CPULIJH-R
CJ1G-CPULL], CJ1G/H-CPULIIH,
CJ1G-CPULILIP, CJ1M-CPULIL]
SYSMAC One NSJ Series
NSJU-00O0(B)-G5D
NSJO-COO0(B)-M3D
Programmable Controllers
Instructions Reference Manual
SYSMAC CS Series W339 Provides an outline of and describes the design, installation,
CS1G/H-CPULILH maintenance, and other basic operations for the CS-series PLCs.
Programmable Controllers The following information is included:
Operation Manual An overview and features

The system configuration

Installation and wiring

1/0O memory allocation

Troubleshooting

Use this manual together with the W394.
SYSMAC CJ Series W393 Provides an outline of and describes the design, installation,

maintenance, and other basic operations for the CJ-series PLCs.

The following information is included:
An overview and features

The system configuration

Installation and wiring

1/O memory allocation
Troubleshooting

Use this manual together with the W394.

xii




Name Cat. No. Contents
SYSMAC CS/CJ Series W394 | Describes programming and other methods to use the func-
CS1G/H-CPULICI-EV1, CS1G/H-CPULILIH, tions of the CS/CJ-series and NSJ-series PLCs.
CS1D-CPULILI HA, CS1D-CPULIL SA, The following information is included:
CS1D-CPULI] P, CS1D-CPULIH, Programming
CS1D-CPULICIS, CJ1G-CPULI, Tasks
CJ1G/H-CPUIH, CJ1H-CPULIIH-R, File memory
CJ1 G'CPUDDP, CJ1 M-CPUDD, Other functions
NSJO-0OO0(B)-G5D, NSJUI-LOCT(B)-M3D Use this manual together with the W339 or W393.
Programmable Controllers
Programming Manual
SYSMAC CS/CJ Series W474 | Describes the ladder diagram programming instructions sup-
CS1G/H-CPULILI-EV1, CS1G/H-CPULILIH, ported by CS/CJ-series and NSJ-series PLCs.
CS1D-CPULILH, CS1D-CPULILIS, When programming, use this manual together with the Oper-
CJ1G-CPULILY, CI1G/H-CPULILIH, ation Manual (CS1: W339 or CJ1: W393) and Programming
CJ1H-CPULIH-R, CJ1G-CPULICIP, Manual (W394).
CJ1M-CPULII, NSJOI-CIOICICI(B)-G5D,
NSJCI-IOCC(B)-M3D
Programmable Controllers
Instructions Reference Manual
CS1G/H-CPULICI-EV1, CS1G/H-CPULICIH W342 Describes the communications commands that can be

CS1D-CPULII HA, CS1D-CPULI SA,
CS1D-CPULI] P, CS1D-CPULIH,
CS1D-CPULILIS, CJ1H-CPULILIH-R,
CJ1G-CPULIL], CJ1M-CPULIL],
CJ1G-CPULILP, CJ1G/H-CPULILIH,
CJ2H-CPU6LI-EIP, CJ2H-CPU6L],
CJ2M-CPULIL], CS1W-SCULI-V1,
CS1w-scCBLI-V1, CJ1W-SCULIL-VA1,
CP1H-XOOO-, CP1H-XALOO-,
CP1H-YUOOO-, CPAL-M/LOOC-,
CP1E-NLODOI-
NSJO-0I00001(B)-G5D, NSJC-LICICIC](B)-M3D
SYSMAC CS/CJ Series Communications
Commands Reference Manual

addressed to CS/CJ-series CPU Units.

The following information is included:
C-series (Host Link) commands
FINS commands

Note: This manual describes commands that can be sent to
the CPU Unit without regard for the communications path,
which can be through a serial communications port on the
CPU Unit, a communications port on a Serial Communica-
tions Unit/Board, or a port on any other Communications
Unit.
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NSJ-series NSJ Controller Manual

Refer to the following manual for NSJ-series NSJ Controller specifications and handling methods not
given in this manual.

Cat. No. Models Name Description
W452 NSJ5-TQLILI(B)-G5D NSJ Series | Provides the following information about the NSJ-series NSJ Con-

NSJ5-SQUI)(B)-G5D Operation trollers:

NSJ8-TVLILI(B)-G5D Manual Overview and features

NSJ10-TVO(B)-G5D - ) .

NSJ12-TSCICI(B)-G5D Designing the system configuration

NSJ5-TQLILI(B)-M3D Installation and wiring

“gjg'sr\(/)DDDD((g))I{\/lﬂgg I/O memory allocations

NSJW-ETN21 Troubleshooting and maintenance

NSJW-CLK21-V1 Use this manual in combination with the following manuals: SYS-

NSJW-IC101 MAC CS Series Operation Manual (W339), SYSMAC CJ Series
Operation Manual (W393), SYSMAC CS/CJ Series Programming
Manual (W394), and NS-V1/-V2 Series Setup Manual (V083)

FQM1 Series Manuals (Unit Version 3.0 or Later)

Refer to the following manuals for specifications and handling methods not given in this manual for
FQM1 Series unit version 3.0 (FQM1-CM002/MMP22/MMA22).

Cat. No. Models Name Description
0012 FQM1-CM002 FQM1 Series Provides the following information about the FQM1-series Modules
FQM1-MMP22 Operation Manual | (unit version 3.0):
FQM1-MMA22 Overview and features
Designing the system configuration
Installation and wiring
1/0 memory allocations
Troubleshooting and maintenance
0013 FQM1-CM002 FQM1 Series Individually describes the instructions used to program the FQM1.
FQM1-MMP22 Instructions Use this manual in combination with the FQM1 Series
FQM1-MMA22 Reference Manual | Operation Manual (O012) when programming.
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CP-series PLC Unit Manuals

Refer to the following manuals for specifications and handling methods not given in this manual for
CP-series CPU Units.

Cat. No.

Models

Name

Description

W450

CP1H-XUULO-
CP1H-XALLLL-
CP1H-YOUO-O

SYSMAC CP Series
CP1H CPU Unit
Operation Manual

Provides the following information on the CP-series CP1H PLCs:
* Overview/Features

» System configuration

* Mounting and wiring

*1/0 memory allocation

* Troubleshooting

Use this manual together with the CP1H/CP1L Programmable Con-
trollers Programming Manual (W451).

w462

CP1L-MOOOO-O
CP1L-LOOOC-0

SYSMAC CP Series
CP1L CPU Unit
Operation Manual

Provides the following information on the CP-series CP1L PLCs:
* Overview/Features

* System configuration

* Mounting and wiring

¢ /O memory allocation

* Troubleshooting

Use this manual together with the CP1H Programmable Controllers
Programming Manual (W451).

W451

CP1H-XOOOO-O
CP1H-XALOOO-
CP1H-YOUIOO-O
CP1L-MOOOO-O
CP1L-LOOOC-0

SYSMAC CP Series
CP1H/CP1L CPU
Unit Programming
Manual

Provides the following information on the CP-series CP1H and
CP1L PLCs:

* Programming instructions
* Programming methods
* Tasks

Use this manual together with the CP1H/CP1L Programmable Con-
trollers Operation Manual (W450).

W613

CP2E-ELILIDU-
CP2E-SLILIDUI-]
CP2E-NUOIDLI-T

SYSMAC CP Series
CP2E CPU Unit
Hardware User’s
Manual

Describes the following information for CP2E PLCs.
* Overview and features

* Basic system configuration

* Part names and functions

¢ Installation and settings

* Troubleshooting

W614

CP2E-ELJLIDLI-]
CP2E-SLILIDUI-]
CP2E-NULIDLI-

SYSMAC CP Series
CP2E CPU Unit
Software User’s
Manual

Describes the following information for CP2E PLCs.
¢ CPU Unit operation

¢ Internal memory

* Programming

* Settings

* CPU Unit built-in functions
e Interrupts

* High-speed counter inputs
¢ Pulse outputs

* Serial communications

* Ethernet communications
* Analog option board

¢ Other functions

W483

CP1E-ELILIDU-]
CP1E-NUUDU-
CP1E-NALICIDU-]
CP2E-ELILIDU-]
CP2E-SLILIDLI-0]
CP2E-NUJOIDLI-]

SYSMAC CP Series
CP1E/CP2E CPU
Unit Instructions
Reference Manual

Describes each programming instruction in detail.
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Installation from CX-One

For details on procedures for installing the CX-Programmer from CX-One FA Integrated Tool Package,
refer to the CX-One Ver. 3.0 Setup Manual provided with CX-One.

Cat. No. Model Manual name Contents
W463 CXONE-ALLICID-V4/ | CX-One Setup Manual Installation and overview of CX-One FA
CXONE-LTLILC-V4 Integrated Tool Package.

Overview of Contents

Precautions provides general precautions for using the CX-Programmer.
Part 1
Part 1 contains the following sections.

Section 1 introduces the function block functionality of the CX-Programmer and explains the features
that are not contained in the non-function block version of CX-Programmer.

Section 2 provides specifications for reference when using function blocks, including specifications on
function blocks, instances, and compatible PLCs, as well as usage precautions and guidelines.

Section 3 describes the procedures for creating function blocks on the CX-Programmer.

Part 2
Part 2 contains the following sections.

Section 4 introduces the structure text programming functionality of the CX-Programmer and explains
the features that are not contained in the non-structured text version of CX-Programmer.

Section 5 provides specifications for reference when using structured text programming, as well as
programming examples and restrictions.

Section 6 explains how to create ST programs.
Appendices provide information on structured text errors and ST function descriptions.

&WARNING Failure to read and understand the information provided in this manual may result in per-

sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.
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Terms and Conditions Agreement

WARRANTY

* The warranty period for the Software is one year from the date of purchase,
unless otherwise specifically agreed.

* If the User discovers defect of the Software (substantial non-conformity with
the manual), and return it to OMRON within the above warranty period,
OMRON will replace the Software without charge by offering media or
download from OMRON'’s website. And if the User discovers defect of
media which is attributable to OMRON and return it to OMRON within the
above warranty period, OMRON will replace defective media without
charge. If OMRON is unable to replace defective media or correct the
Software, the liability of OMRON and the User’s remedy shall be limited to
the refund of the license fee paid to OMRON for the Software.

LIMITATION OF LIABILITY

e THE ABOVE WARRANTY SHALL CONSTITUTE THE USER’S SOLE AND
EXCLUSIVE REMEDIES AGAINST OMRON AND THERE ARE NO
OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT
NOT LIMITED TO, WARRANTY OF MERCHANTABILITY OR FITNESS
FOR PARTICULAR PURPOSE. IN NO EVENT, OMRON WILL BE LIABLE
FOR ANY LOST PROFITS OR OTHER INDIRECT, INCIDENTAL,
SPECIAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF USE OF
THE SOFTWARE.

* OMRON SHALL HAVE NO LIABILITY FOR DEFECT OF THE SOFTWARE
BASED ON MODIFICATION OR ALTERNATION TO THE SOFTWARE BY
THE USER OR ANY THIRD PARTY.

* OMRON SHALL HAVE NO LIABILITY FOR SOFTWARE DEVELOPED BY
THE USER OR ANY THIRD PARTY BASED ON THE SOFTWARE OR
ANY CONSEQUENCE THEREOF.

APPLICABLE CONDITIONS

USER SHALL NOT USE THE SOFTWARE FOR THE PURPOSE THAT IS
NOT PROVIDED IN THE ATTACHED USER MANUAL.

CHANGE IN SPECIFICATION

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

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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This section provides general precautions for using the CX-Programmer and the Programmable Logic Controller.

PRECAUTIONS

The information contained in this section is important for the safe and reliable application of the CX-Programmer
and Programmable Controller. You must read this section and understand the information contained before
attempting to set up or operate the CX-Programmer and Programmable Controller.

AW N =

Intended Audience ......... ... . ... XX
General Precautions .. ...t XX
Safety Precautions. .. ......ooiti it XX
Application Precautions . ........... ... .. . i xXii

Xix



Intended Audience

1

2

3

XX

Intended Audience

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

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

General Precautions

/\ WARNING

The user must operate the product according to the performance specifica-
tions described in the operation manuals.

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

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

This manual provides information for programming and operating the product.
Be sure to read this manual before attempting to use the product and keep
this manual close at hand for reference during operation.

It is extremely important that a PLC and all PLC Units be used for the speci-
fied purpose and under the specified conditions, especially in applications that
can directly or indirectly affect human life. You must consult with your
OMRON representative before applying a PLC System to the above-men-
tioned applications.

Safety Precautions

/\ WARNING

/\ WARNING
/\ WARNING

/\ WARNING

Confirm safety sufficiently before transferring I/O memory area status from
the CX-Programmer to the actual CPU Unit. The devices connected to Output
Units may malfunction, regardless of the operating mode of the CPU Unit.
Caution is required in respect to the following functions.

¢ Transferring from the CX-Programmer to real I/O (CIO Area) in the CPU
Unit using the PLC Memory Window.

* Transferring from file memory to real I/O (CIO Area) in the CPU Unit using
the Memory Card Window.

To prevent computer viruses, install antivirus software on a computer where
you use this software. Make sure to keep the antivirus software updated.

Keep your computer's OS updated to avoid security risks caused by a vulner-
ability in the OS.

Always use the highest version of this software to add new features, increase
operability, and enhance security.



Safety Precautions

3

/\ WARNING

/\ WARNING

/\ WARNING

& Caution

& Caution

& Caution

Manage usernames and passwords for this software carefully to protect them
from unauthorized uses.

Set up a firewall (E.g., disabling unused communication ports, limiting com-
munication hosts, etc.) on a network for a control system and devices to sep-
arate them from other IT networks. Make sure to connect to the control
system inside the firewall.

Use a virtual private network (VPN) for remote access to a control system and
devices from this software.

Variables must be specified either with AT settings (or external variables), or
the variables must be the same size as the data size to be processed by the
instruction when specifying the first or last address of multiple words in the
instruction operand.

1. If a non-array variable with a different data size and without an AT setting
is specified, the CX-Programmer will output an error when compiling.

2. Array Variable Specifications

* When the size to be processed by the instruction operand is fixed:
The number of array elements must be the same as the number of ele-
ments to be processed by the instruction. Otherwise, the CX-Programmer
will output an error when compiling.

* When the size to be processed by the instruction operand is not fixed:
The number of array elements must be greater than or the same as the
size specified in the other operands.

¢ If the other operand specifying a size is a constant, the CX-Program-
mer will output an error when compiling.

If the other operand specifying a size is a variable, the CX-Program-
mer will not output an error when compiling, even if the size of the ar-
ray variable is not the same as that specified by the other operand
(variable). A warning message, however, will be displayed. In particu-
lar, if the number of array elements is less than the size specified by
the other operand (e.g., the size of the instruction operand is 16, and
the number of elements registered in the actual variable table is 10),
the instruction will execute read/write processing for the area that ex-
ceeds the number of elements. For example, read/write processing
will be executed for the 6 words following those for the number of ele-
ments registered in the actual variable table. If these words are used
for other instructions (including internal variable allocations), unex-
pected operation will occur, which may result in serious accidents.
Check that the system will not be adversely affected if the size of the
variable specified in the operand is less than the size in the operand
definition before starting PLC operations.

Confirm safety at the destination node before transferring a program to
another node or changing contents of the I/O memory area. Doing either of
these without confirming safety may result in injury.

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

4

4

xxii

&Caution If synchronous unit operation is being used, perform online editing only after
confirming that an increased synchronous processing time will not affect the
operation of the main and slave axes.

&Caution Confirm safety sufficiently before monitoring power flow and present value
status in the Ladder Section Window or when monitoring present values in the
Watch Window. If force-set/reset or set/reset operations are inadvertently per-

formed

by pressing short-cut keys, the devices connected to Output Units

may malfunction, regardless of the operating mode of the CPU Unit.

Application Precautions

Observe the following precautions when using the CX-Programmer.
» User programs cannot be uploaded to the CX-Programmer.
* Observe the following precautions before starting the CX-Programmer.

Exit all applications not directly related to the CX-Programmer. Partic-
ularly exit any software such as screen savers, virus checkers, E-mail
or other communications software, and schedulers or other applica-
tions that start up periodically or automatically.

Disable sharing hard disks, printers, or other devices with other com-
puters on any network.

With some notebook computers, the RS-232C port is allocated to a
modem or an infrared line by default. Following the instructions in doc-
umentation for your computer and enable using the RS-232C port as
a normal serial port.

With some notebook computers, the default settings for saving energy
do not supply the rated power to the RS-232C, USB and Ethernet port.
There may be both Windows settings for saving energy, as well as set-
ting for specific computer utilities and the BIOS. Following the instruc-
tions in documentation for your computer, disable all energy saving
settings.

¢ Do not turn OFF the power supply to the PLC or disconnect the connect-
ing cable while the CX-Programmer is online with the PLC. The computer
may malfunction.

* Confirm that no adverse effects 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.
Force-setting/force-resetting any bit in memory.
Changing the present value of any word or any set value in memory.

* Check the user program for proper execution before actually running it on

the

Unit. Not checking the program may result in an unexpected opera-

tion.

* When online editing is performed, the user program and parameter area
data in CJ2, CS1-H, CJ1-H, CJ1M, CP1 and CP2E CPU Units is backed
up in the built-in flash memory. The BKUP indicator will light on the front
of the CPU Unit when the backup operation 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. To display the status of
writing to flash memory on the CX-Programmer, select Display dialog to
show PLC Memory Backup Status in the PLC properties and then select
Windows - PLC Memory Backup Status from the View Menu.
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Programs including function blocks (ladder programming language or
structured text (ST) language) can be downloaded or uploaded in the
same way as standard programs that do not contain function blocks.
Tasks including function blocks, however, cannot be downloaded in task
units (uploading is possible).

If a user program containing function blocks created on the CX-Program-
mer Ver. 5.0 or later is downloaded to a CPU Unit that does not support
function blocks (CS/CJ-series CPU Units with unit version 2.0 or earlier),
all instances will be treated as illegal commands and it will not be possible
to edit or execute the user program.

If the input variable data is not in boolean format, and numerical values
only (e.g., 20) are input in the parameters, the actual value in the CIO
Area address (e.g., 0020) will be passed. Therefore, be sure to include an
&, #, or +, - prefix before inputting the numerical value.

Addresses can be set in input parameters, but an address itself cannot be
passed as an input variable. (Even if an address is set as an input param-
eter, the value passed to the function block will be that for the size of data
of the input variable.) Therefore, an input variable cannot be used as the
operand of an instruction in the function block when the operand specifies
the first or last of multiple words. With CX-Programmer version 7.0, use
an input-output variable specified as an array variable (with the first
address set for the input parameter) and specify the first or last element of
the array variable, or, with any version of CX-Programmer, use an internal
variable with an AT setting. Alternatively, specify the first or last element
in an internal variable specified as an array variable.

Values are passed in a batch from the input parameters to the input vari-
ables or input-output variables before algorithm execution (not at the
same time as the instructions in the algorithm are executed). Therefore,
to pass the value from a parameter to an input variable or input-output
variable when an instruction in the function block algorithm is executed,
use an internal variable or external variable instead of an input variable or
input-output variable. The same applies to the timing for writing values to
the parameters from output variables.

Always use internal variables with AT settings in the following cases.

* The addresses allocated to Basic I/O Units, Special I/O Units, and
CPU Bus Units cannot be registered to global symbols, and these vari-
ables cannot be specified as external variables (e.g., the data set for
global variables may not be stable).

* Use internal variables when Auxiliary Area bits other than those pre-
registered to external variables are registered to global symbols and
these variables are not specified as external variables.

¢ Use internal variables when specifying PLC addresses for another
node on the network: For example, the first destination word at the re-
mote node for SEND(090) and the first source word at the remote
node for RECV(098).

* Use internal variables when the first or last of multiple words is speci-
fied by an instruction operand and the operand cannot be specified as
an array variable (e.g., the number of array elements cannot be spec-
ified).
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SECTION 1
Introduction to Function Blocks

This section introduces the function block functionality of the CX-Programmer and explains the features that are not
contained in the non-function block version of CX-Programmer.
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Introducing the Function Blocks

Overview and Features

The CX-Programmer Ver. 5.0 (and later versions) is a Programming Device
that can use standard IEC 61131-3 function blocks. The CX-Programmer
function block function is supported for CJ2 CPU Units, CP1H/CP1L/CP2E
CPU Units, NSJ-series NSJ Controllers, and FQM1 Flexible Motion Control-
lers as well as CS/CJ-series CPU Units with unit version 3.0 or later and has
the following features.

* User-defined processes can be converted to block format by using func-
tion blocks.

* Function block algorithms can be written in the ladder programming lan-
guage or in the structured text (ST) language. (See note.)

* When ladder programming is used, ladder programs created with non-
CX-Programmer Ver. 4.0 or earlier can be reused by copying and
pasting.

* When ST language is used, it is easy to program mathematical pro-
cesses that would be difficult to enter with ladder programming.

Note The ST language is an advanced language for industrial control
(primarily Programmable Logic Controllers) that is described in IEC
61131-3. The ST language supported by CX-Programmer con-
forms to the IEC 61131-3 standard.

¢ Function blocks can be created easily because variables do not have to
be declared in text. They are registered in variable tables.
A variable can be registered automatically when it is entered in a ladder
or ST program. Registered variables can also be entered in ladder pro-
grams after they have been registered in the variable table.

¢ A single function block can be converted to a library function as a single
file, making it easy to reuse function blocks for standard processing.

¢ A program check can be performed on a single function block to easily
confirm the function block’s reliability as a library function.

¢ Programs containing function blocks (ladder programming language or
structured text (ST) language) can be downloaded or uploaded in the
same way as standard programs that do not contain function blocks.
Tasks containing function blocks, however, cannot be downloaded in task
units (uploading is possible).

* One-dimensional array variables are supported, so data handling is eas-
ier for many applications.

Note The IEC 61131 standard was defined by the International Electro-
technical Commission (IEC) as an international programmable log-
ic controller (PLC) standard. The standard is divided into 7 parts.
Specifications related to PLC programming are defined in Part 3
Textual Languages (IEC 61131-3).

¢ A function block (ladder programming language or structured text (ST)
language) can be called from another function block (ladder programming
language or structured text (ST) language). Function blocks can be
nested up to 8 levels and ladder/ST language function blocks can be
combined freely.
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1-1-2 Function Block Specifications

For specifications that are not listed in the following table, refer to the CX-Pro-
grammer Operation Manual (W446).

Item

Specifications

Model number

CXONE-ALLICID-V4

Setup

Select the CX-Programmer from the CX-One setup disk.

Compatible CPU Units (PLC models)

Note The function block and structured
text functions supported by CS/
CJ-series CPU Units with unit ver-
sion 4.0 or later can not be used
in CS/CJ-series CPU Units with
unit version 3.0 or earlier, CP-
series PLCs, NSJ-series PLCs, or
FQM1-series PLCs.

For details, refer to 1-6 Version
Upgrade Information.

CS/CJ-series CS1-H, CJ1-H, and CJ1M CPU Units with unit version 3.0 or later
are compatible.

Device Type CPU Type

*CJ2H CJ2H-CPU68/67/66/65/64/68-EIP/67-EIP/66-EIP/65-EIP
/64-EIP
*CJ2M CJ2M-CPU11/12/13/14/15/31/32/33/34/35

*CS1G-H CS1G-CPU42H/43H/44H/45H
*CS1H-H CS1H-CPU63H/64H/65H/66H/67H
*CS1D-H CS1D-CPU68HA/67HA

*CS1D-S CS1D-CPU67SA/44SA

*CJ1G-H CJ1G-CPU42H/43H/44H/45H

*CJ1H-H CJ1H-CPU6B5H/66H/67H/64H-R/65H-R/66H-R/67H-R
*CJ1IM CJ1M-CPU11/12/13/21/22/23

The following CP-series CPU Units are compatible.

*CP1H CP1H-X/XA/Y

*CP1L CP1L-M/L

*CP1L-E CP1L-EM/EL

*CP2E CP2E-E/S

* CP2E-N CP2E-N

Note If a user program containing function blocks created on the CX-Program-
mer Ver. 5.0 or later is downloaded to a CPU Unit that does not support
function blocks (CS/CJ-series CPU Units with unit version 2.0 or earlier),
all instances will be treated as illegal commands and it will not be possi-
ble to edit or execute the user program.

*NSJ G5D (Used for the NSJ5-TQOL-G5D, NSJ5-SQO-G5D, NSJ8
-TVO[J-G5D, NSJ10-TVO[J-G5D, and NSJ12-TS0[J-G5D)
M3D (Used for the NSJ5-TQO[ -M3D, NSJ5-SQO0[1-M3D, and
NSJ8-TVO[-M3D)

* FQM1-CM FQM1-CM002
*FQM1-MMA FQM1-MMA22
*FQM1-MMP FQM1-MMP22

CS/CJ/CP Series Function Restrictions

* Instructions Not Supported in Function Block Definitions
Block Program Instructions (BPRG and BEND), Subroutine Instructions (SBS,
GSBS, RET, MCRO, and SBN), Jump Instructions (JMP, CJP, and CJPN),
Step Ladder Instructions (STEP and SNXT), Immediate Refresh Instructions
(1), /O REFRESH (IORF), ONE-MS TIMER (TMHH and TMHHX) (These tim-
ers can be used with CJ1-H-R CPU Units.)

Note For details and other restrictions, refer to 2-4 Programming Restrictions.
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ltem Specifications
Functions not | Defining | Number of | CJ2H Units:
El;?gggefa?ny %ndfﬁgzat- Lulggtki%f;ﬁm * CJ2H-CPUBLI(-EIP): 2,048 max. per CPU Unit
mer Veg 4.0 tiogn tions CJ2M CPU Units:
or earlier. blocks e CJ2M-CPUL/[12/[13: 256 max. per CPU Unit
* CJ2M-CPU[4/0]5: 2,048 max. per CPU Unit
CS1-H/CJ1-H CPU Units:
* Suffix -CPU44H/45H/64H/65H/66H/67H/64H-R/65H-R/66H-R/67H-R: 1,024
max. per CPU Unit
* Suffix