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SAFETY PRECAUTIONS

(Read these precautions before using this product.)

Before using this product, please read this manual carefully and pay full attention to safety to handle the product correcily.
The precautions given in this manual are concerned with this product only. For the safety precautions for the programmable
controller system, refer to the user's manual for the module used and MELSEC iQ-R Module Configuration Manual.

In this manual, the safety precautions are classified into two levels: "AWARNING" and "ACAUTION".

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

C CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under "ACAUTION“ may lead to serious
consequences.

Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future reference.

[Design Precautions]

/N\ WARNING

® \When data change, program change, or status control are performed from a personal computer to a
running CPU module, create an interlock circuit outside the programmable controller to ensure that
the whole system always operates safely.

Furthermore, for the online operations performed from a personal computer to a programmable
controller CPU, the corrective actions against a communication error due to such as a cable
connection fault should be predetermined as a system.

@® To maintain the safety of the programmable controller system against unauthorized access from
external devices via the network, take appropriate measures.

To maintain the safety against unauthorized access via the Internet, take measures such as installing
a firewall.

[Startup and Maintenance Precautions]

/N CAUTION

® The online operations performed from a personal computer to a running CPU module (program
change while a CPU module is in RUN, operating status changes such as RUN-STOP switching, and
remote control operation) must be executed after the manual has been carefully read and the safety
has been ensured.

® When changing a program while a CPU module is in RUN (online program change), it may cause a
program corruption in some operating conditions. Fully understand the precautions before use.

@ The positioning test functions such as OPR, JOG, inching, or testing positioning data for positioning
module must be executed with the CPU module set to STOP after the manual has been carefully read
and the safety has been ensured.

Specially when executing the function on the network system, ensure the safety thoroughly since the
machinery whose operation cannot be checked by an operator may be activated. The operation
failure may cause the injury or machine damage.




CONDITIONS OF USE FOR THE PRODUCT

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;
i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or serious accident;

and

ii) where the backup and fail-safe function are systematically or automatically provided outside of the PRODUCT for the

case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED TO ANY AND ALL

RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY

INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE

OPERATED OR USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR

WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL

BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any other cases in which the
public could be affected if any problem or fault occurs in the PRODUCT.

* Railway companies or Public service purposes, and/or any other cases in which establishment of a special quality
assurance system is required by the Purchaser or End User.

« Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator and Escalator,
Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for Recreation and Amusement, and
Safety devices, handling of Nuclear or Hazardous Materials or Chemicals, Mining and Drilling, and/or other
applications where there is a significant risk of injury to the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the PRODUCT in one or

more of the Prohibited Applications, provided that the usage of the PRODUCT is limited only for the specific

applications agreed to by Mitsubishi and provided further that no special quality assurance or fail-safe, redundant or
other safety features which exceed the general specifications of the PRODUCTSs are required. For details, please
contact the Mitsubishi representative in your region.



INTRODUCTION

Thank you for purchasing the engineering software, MELSOFT series.
This manual describes the programming and functions required when using GX Works3.
Before using this product, please read this manual carefully, and develop familiarity with the functions and performance of GX

Works3 to handle the product correctly.
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RELEVANT MANUALS

GX Works3 Operating Manual

Manual name [manual number] Description Available form
Explains the system configurations, parameter settings, and e-Manual
operation methods for the online function in GX Works3. PDF

[SH-081215ENG] (this manual)

Pointp

e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated

tool.

e-Manual has the following features:

» Required information can be cross-searched in multiple manuals.

« Other manuals can be accessed from the links in the manual.

» Hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.

TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Built-in Ethernet CPU

A generic term for CPU modules with Ethernet ports.

Control CPU

A CPU module to control a connected 1/0 module and an intelligent function module. In a multiple CPU system, CPU
modules to be controlled can be set for each module.

Direct connection

A connection using a USB/serial/Ethernet port of a CPU module.

Execution program

A converted program that can be executed on a CPU module.

FB instance

A function block pasted on a sequence program.

FX5CPU

A generic term for FX5UCPU and FX5UCCPU.

GX Configurator

A generic product name for GX Configurator-AD/DA/SC/CT/TC/TI/FL/PT/AS/QP.

GX Developer

A generic product name for SWnD5C-GPPW, SWnD5C-GPPW-A, SWnD5C-GPPW-V, and SWnD5C-GPPW-VA. ('n'
indicates its version.)

GX LogViewer A product name for SWnDNN-VIEWER-M. ('n' indicates its version.)
GX Works2 A generic product name for SWnDND-GXW2 and SWnDNC-GXW2. ('n' indicates its version.)
GX Works3 A generic product name for SWnDND-GXW3. ('n' indicates its version.)

High-speed universal model
QCPU

A generic term for QO3UDVCPU, Q04UDVCPU, Q06UDVCPU, Q13UDVCPU, and Q26UDVCPU.

Intelligent function module

A generic term for modules which have functions other than input and output, such as A/D converter modules and D/A
converter modules.

iQ AppPortal A generic product name for SWnDND-IQAPL-M. ('n" indicates its version.)

MELSOFT Library A generic term for components (FB library, sample programs, drawing data) which provide easy operation of
programmable controller related modules, GOTs, and other devices that are connected to the modules and GOTs.
To obtain components of MELSOFT Library, please consult your local Mitsubishi representative.

MELSOFT Navigator A product name for the integrated development environment included in SWnDND-IQWK (MELSOFT iQ Works). ('n'
indicates its version.)

Member Alocal label defined in a structure or a function block.

Personal computer

A generic term for personal computers on which Windows® operates.

Program restoration information

Information to be used for reading GX Works3 project from a programmable controller and restoring it.
It includes drawing information of a program and definition information of a local label.
It is equivalent to the source information in GX Works2 and included in each program in GX Works3.

QnPRHCPU

A generic term for Q12PRHCPU and Q25PRHCPU.

RCPU

A generic term for RnCPUs, RnENCPUs, RnPCPUs, RnPSFCPUs, and RnSFCPUs.

Remote head module

An abbreviation for R072GF15-T2 CC-Link IE Field Network remote head modules.

RnCPU A generic term for ROOCPU, R01CPU, R02CPU, R04CPU, RO8CPU, R16CPU, R32CPU, and R120CPU.
RnENCPU A generic term for RO4ENCPU, ROBENCPU, R16ENCPU, R32ENCPU, and R120ENCPU.

RnPCPU A generic term for ROBPCPU, R16PCPU, R32PCPU, and R120PCPU.

RnPSFCPU A generic term for ROBPSFCPU, R16PSFCPU, R32PSFCPU, and R120PSFCPU.

RnSFCPU A generic term for RO8SFCPU, R16SFCPU, R32SFCPU, and R120SFCPU.
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Term

Description

Slave station

Stations (such as a local station, remote 1/O station, remote device station, and intelligent device station) other than a
master station.

Universal model QCPU

A generic term for QQOUJCPU, QO0UCPU, Q01UCPU, Q02UCPU, Q03UDCPU, Q03UDECPU, Q04UDHCPU,
QO04UDEHCPU, QO6UDHCPU, Q0O6UDEHCPU, Q10UDHCPU, Q10UDEHCPU, Q13UDHCPU, Q13UDEHCPU,
Q20UDHCPU, Q20UDEHCPU, Q26UDHCPU, Q26UDEHCPU, Q50UDEHCPU, and Q100UDEHCPU.

Windows Vista® or later

A generic term for Windows Vista®, Windows® 7, Windows® 8, Windows® 8.1, and Windows® 10.

Windows® 7 or later

A generic term for Windows® 7, Windows® 8, Windows® 8.1, and Windows® 10.

14

Windows® 8 or later

A generic term for Windows® 8, Windows® 8.1, and Windows® 10.

For the terms of data, refer to the following section.

[=5~ Page 82 Data configuration

For a process control system

Term

Description

Assignment information data

Assignment information on the tag data assigned to a file register. Device information of a CPU module is stored.

Faceplate The gauge window that displays an image of a controller and an indicator. On this window, tag data can be monitored and
a current value can be changed.
FB property A label of VAR_PUBLIC' class or 'VAR_PUBLIC_RETAIN' class in a local label defined in an FB. For a tag FB, the

member of tag data is included in the member of tag FB.
Operation of a function block can be changed by setting the initial value of an FB property, or changing the current value
of an FB property while running a program.

FBD/LD program for process
control

An FBD/LD program with extended functions for process control.

Process control

To automatically control a variation such as flow rate, temperature, pressure, and density in a process.

Process control engineering

To develop, adjust, and maintain a process control program for a process control system.

Process control extension

To extend functions of GX Works3 for process control engineering.

Process control function block

A manufacturer-provided process control function block that is available in an FBD/LD program with the process control
extension enabled in a GX Works3 project used for an RnPCPU and an RnPSFCPU.
A process control instruction for an RnPCPU and an RnPSFCPU is executed in the function block.

Process control system

A system equipped with various devices such as for measuring, controlling, and monitoring to automatically control a
product process.

Tag access FB

A usable process control function block in a user-defined tag FB
The processing is executed by accessing tag data of a user-defined tag FB.

Tag data Refers to data that a process condition and process status in a tag FB are contained. Tag data is created as a structure in
GX Works3.

Tag FB A function block to work as a device such as a controller and indicator for process control.
A structure defined as a global label (tag data) is used.

Tag type Classification of tag FBs that work as a device such as a controller and indicator for process control. The tag data

structure type and the type of a faceplate is defined depending on the tag type.

User-defined tag FB

A function block to customize the process control processing of a manufacturer-defined tag FB.
Tag data in a user-created FB program can be referred by combining a function, a function block, and a process control
function block.

For a redundant system

Term

Description

Connective system

Refers to the system of a CPU module specified in the "Specify Connection Destination" screen.

Other system

Refers to the system connected to the connective system with a tracking cable.

For definitions of other terms for a redundant system, refer to the following manual.
[TIMELSEC iQ-R CPU Module User's Manual (Application)

For a system using an RnPSFCPU and a safety system

For definitions of terms for an RnPSFCPU and an RnSFCPU, refer to the following manual.
LTIMELSEC iQ-R CPU Module User's Manual (Application)



PART 1

PART1 FUNDAMENTALS OF GX
Works3

This part explains the screen configuration and basic operations of GX Works3.

1 BEFORE USING THIS PRODUCT

2 SCREEN CONFIGURATION AND BASIC OPERATIONS
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BEFORE USING THIS PRODUCT

GX Works3 is an engineering tool for configuring settings, programming, debugging, and performing the maintenance for
programmable controllers such as MELSEC iQ-R series/MELSEC iQ-F series.
By comparing with conventional GX Works2, the functions are enhanced and their operability have been improved.

1.1  Main Functions of GX Works3

GX Works3 manages programs and parameters in each project for each CPU module.
GX Works3 functions are shown below.

Program creation function

Programs can be created in a programming language appropriate for the processing contents.

<Ladder program> <ST program>
ProgPou [PRG] [LD] 145tep B ProgPoul [PRS] [ST] 1455tep ]
wirle - 1 2 3 | o+ 7 8 g 10 11 12 Izl 1AFOR counterl := 0 TO 10 BY 2 DD ™
FEZ Dutput_Enable pEc IF Yarl » 12345 THEN
o | 171 [eaMOes St vslue  Stoisge reqister | 3 Warl := Yarl + counterls
‘ 4 ELSIF Varl < 22500 THEN
Dé_convert .- N ;
2 \—( 1 ‘ O P N T e [ g ;Egg terl - Yart ]
‘ k= FOR count 01 := 0 TO 123 0D
3 I Soowe wusle  fndog waie B DR .. .END_FOR);
13 END_FOR;
14 END_IF;
4 12 {END }— 15 LEND_FOR;
s 16 -
<[ 1 r]] < 1 r 4 n »
<FBD/LD program> (SFC program)
‘WarkSheet : PragPou [PRE] [FED/LD] 1048tep =] [#] 000:Block [PRG] [SFC) 1745tep ===l
= Steps  :5/512 4
1 e
| UNITOO1READY YO sof
i i | { }—s
1 2
CIDE1 g i
SM402 CTD_E a0 [+] Action1(008:Block) [PRG] [SFCLLD] 3Skep =8 EcR ==
}—l [F—— ENO wie - 1 | 2 | 3 | 4] | s |
: =X % e = B
f_VarCU } (o] Q { Vara__ ) 1 o N 0O
f VaR Lo ov [ Va v} Bl P — o
s 3
Ve v} Pv
s 7
I SM400
I 1t {__RETURH == =
0 1
2 N Astiond 3 |
o N | o
Vardll ] INT — Va2 }
2 15
Vord2 ] IN2 @ G—
B g |—| et ——
n
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Parameter setting function

Parameters of CPU modules, I/O modules, and intelligent function modules can be set.

0020:RX10 Module Parameter =]

! |

‘Input the Setting Item to Search

% g3 @) -
i) Interrupt setting E Hc;:ﬂn:r.l ‘ =1 Fimer Lamif Seftog ’—
=) Refresh Settine = b - Low Speed Tmer/Low Speed Retentive Timer 100 ms

B {a E " i High Speed Timer/High Speed Retentive Timer 10.00 ms
~ Long Timer/Long Retentive Timer 0.001 ms
=/ RUN-PAUSE Contact Setting
- RUN
RUN-PAIISE Contact Setting .. PAUSE

Remote Reset Setting
Output Mode Setting of STOR 1

m

F,! Remote Reset Setting

Madule Synchranous Setting Remate Reset Disable
e Clock Related Setting =) Dutput Mode Setting of STOP to RUN

B neerupt Setings " Dutput Mods of STOF to RUN Dutput the Dutput [+) Status before STOP

- Service Processing Setting = Module Synchronous Selts

i File Setting T X a .

Memony/Device Setting * Module Rising Synchionize

JE RAS Setting [ Clock Related Seling

% Frogram Setting Time Zohe UTC+3 i
- Comment s

SFC Setting
%’ Refresh Setting between Multiple C

Routing Setting ation

Please set when change the timer limit walug of timer [T), retentive timer [ST], long timerLT) and long retentive -«
tirner [LST).

Ttem List | Find Result Check

4 [T < [} >

Iterm List | Find Result [ Check ] [ Restore the Default Settings

Apply

Write to/Read from PLC function

Created sequence programs can be written to or read from a CPU module with the 'Write to PLC' function or the 'Read from
PLC' function.
In addition, sequence programs can be modified by using the online program change function while a CPU module is running.

Writing data
Reading data

Monitor/debug function

Data such as device values can be monitored while sequence programs that were written to a CPU module are executed.
Even when an CPU module is not connected, programs can be debugged by using a virtual programmable controller

Mz 0
0 ’—JIT O—(
=+ = | T

. ; i
Turning ON/OFF by pressing | —T I R0

the contact each time. ! [

2i= - EB

(simulation function).

1 BEFORE USING THIS PRODUCT
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Diagnostic function

The current error status and error history of a CPU module or network can be diagnosed. The recovery time will be shortened
by this function.
Detailed information on a module, such as an intelligent function module, can be acquired by using the system monitor

function. The recovery time will be much shortened by this function when an error occurs.
BCPU module diagnostic ("Module Diagnostics" screen)

Module Diagnastics(CRU (PLC Ma. 1) Start 140 Ko, 3E00) =5l

Module MNarne Production informnation SR GER Moritaring
[Ethemel diagnostics V] —
- Stop Monitaring

Emar Information | Module Information List
Etror Error Jump
Mo, Occurrence Date Status Code Dvaryie
1 2015/05/31 18:21:50.291 | & |2200 Parameter error

< m b Detall |2

Legend A Major & Moderate B Minor

Detalled Information | Parameter information
Type of parameter Systerm
pararmeter
Parameter drive :Data memory

Calse - The system parameter file and CPU parameter file do not exist,
- The memory card parameter file or module extension parameter file stored in the memory card cannot
be accessed because the memory card is disable by SMe06 (SD memory card forced disable instruction),

Corrective Action |- Write the system parameter fle and CPU parameter file to the CPU module.
- Turn off SME06. {Cancel the disabled state.)

Cieate File.

1.2 RnPCPU

GX Works3 supports both MELSEC iQ-R series RnPCPUs constructing a process control system and a redundant system
and process control programs.

In RnPCPUs, two operation modes are available: process mode and redundant mode. The type of project which can be
created differs depending on the selected mode.

Mode Description Reference
Process To create a project for process control programs. This section
Redundant To create a project for process control programs and the functions for a redundant system. This section
Page 24 Redundant system

1 8 1 BEFORE USING THIS PRODUCT
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Process Control System

Refer to the following manual as well as the contents of this manual.
[TIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

List of functions supporting a process control system

GX Works3 includes functions to create process control programs, adjust and maintain a process control system (process

control functions). By programming a sequence control and a process control with a single engineering tool, those controls

can seamlessly be combined into one.

Function

Description

Reference

Tag FB setting

To register tag FB instances and tag data used in an FBD/LD program for
process control in a batch.

Page 169 Registration of tag FBs

User-defined tag FB

To create a function block to refer tag data.
It can be created by combining a function, function block, and process control
function block.

Page 321 Creating a user-defined tag
FB

FB property

To display and change the initial values of labels of 'VAR_PUBLIC' class and
'VAR_PUBLIC_RETAIN' class in an FB and a tag FB.

Page 233 Display/setting an FB
property

Pause FB/restart FB

To pause and restart the execution of a process control function block in a
running program.

The operation of a program can be checked by pausing the operation of the
preceding process control function block and changing the current value of the
output variable of the paused process control function block.

Page 440 Pausing/Restarting the
Operation of Function Blocks

Faceplate

To display tag data contents in an image of a device such as a controller. The
values of each unit of tag data can be changed.

To use this function, the latest PX Developer is required to be installed in a
personal computer.

Page 448 Checking tag data on the
gauge window (faceplate)

Initial FB property value update/FB
property management

To save the current value of an FB property that were read from a
programmable controller as the initial value of the property.

Page 452 Initial FB property value
update/FB property management

Interaction with PX Developer
Monitor Tool

To manage, monitor, and control the operations of FBD/LD programs for
process control, which were created in GX Works3, in PX Developer Monitor
Tool.

Moreover, a GOT screen project can be created using the GOT screen
generator of PX Developer Monitor Tool.

Page 451 Interaction with PX
Developer Monitor Tool

1 BEFORE USING THIS PRODUCT
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Settings for using process control functions

The following are required to be set for using process control functions. For other settings, set them in the same manner as a
normal project.

EEnabling of the process control extension

Set the following to enable the process control extension for a program file.

» Open the "Properties" screen of a program file for which the process control extension is to be enabled in the "Navigation"
window, then select "Yes" for "Use the process control extension".

(it can be set by dragging and dropping a process control function block and tag FB from the "Element Selection" window.)
The process control extension can be enabled only for program files of the scan execution type and the fixed cycle execution
type.

For the scan execution type, only one program file with the process control extension enabled can be created.
To divide a program with the process control extension enabled into multiple programs, create multiple program blocks in the
program file or multiple worksheets in the program block.

HOption setting of the process control extension (required)
Check and set the following options.

Option item Setting content Reason for the setting
[Tool] = [Options] = "Convert" = "Process Check and set each item to fit a project | To use a process control function in a project to be used.
Control Extension Setting" to be created. (=5~ Page 72 Process

control extension setting)

[Tool] = [Options] = "Convert" = "Basic Select "No". By 'Rebuild All' and 'Convert', only labels added after data was
Setting" = "Conversion Operation" => "Enable written to a programmable controller cannot be initialized when
Rebuild All (Retain)" rewriting the data next time."

[Tool] = [Options] = "Convert" = "Basic
Setting" = "Conversion Operation" => "Enable
Conversion"

*1 To initialize added/changed labels only, perform the online program change function.

1 BEFORE USING THIS PRODUCT
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BCPU parameter setting

Set the following items of "CPU Parameter".

Parameter item

Setting content

Reason for the setting

"File Setting" = "File Register Setting" = "Use
Or Not Setting"

Select "Use Common File Register in
All Programs".

Tag FBs use file registers.

"Memory/Device Setting" = "Device/Label
Memory Area Setting" = "Device/Label
Memory Area Detailed Setting" => "Device
Setting"

Set 'ZR(R)' in the [Latch (2)] tab in the
"Latch Range Setting" screen.”’"?

File registers used in tag FBs need to be latched.

"File Setting" = "Label Initial Value Reflection
Setting" = "Label Initial Value Reflection
Setting at STOP to RUN"

Select "Disable".

To apply initial label values only once to the current values at the
timing when the status of a CPU module switches from STOP to
RUN after writing the data.

"Memory/Device Setting" = "Index Register
Setting" = "Points Setting" = "Total Points" =
"Index Register (2)"

Set seven points or higher.

'Z0' to 'Z6' are used for system data (system header and system
footer) to extend a process control.

*1 The "Latch Range Setting" screen appears by selecting in "Device Setting" = [...] button of "Detailed Setting" = [...] button on the "Latch

(2)" column

*2 It can also be set by clicking the [Yes] button in the screen that appears when setting the following parameter item.
"File Setting" = "File Register Setting" = "Use Common File Register in All Programs" for "Use Or Not Setting"

HEExecution cycle setting

Set the execution cycle of a program with the process control extension enabled to fit the processing.

Execution type

Setting content

Scan

Set the execution cycle in the "Properties" screen of a program block.

Fixed scan

Set the fixed cycle interval in the program setting of CPU parameters.

HProcess control extension toolbar
The following toolbar appears in a project for which the process control functions are usable.

DEE -

EMultiple comment display setting
Descriptions of the labels in a tag FB and in the structure members of tag data are displayed by setting "English" for "Target"

in the "Multiple Comments Display Setting" screen.”

1

*1  The "Multiple Comments Display Setting" screen will appear by selecting the following menu.
[View] = [Multiple Comments Display Setting]

The following table shows the display examples.

Function

Display location

Display example

FBD/LD editor

Option in the edit box

Label comment

§ TAGO0T FB.IN_NMAX §

Tool hint

input High Limit
§_TAGOOT_FEIN_NMAX §

1 BEFORE USING THIS PRODUCT
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Function

Display location

Display example

FB property

Explanation column in the "FB Property" window

FB Property =]
L4 gt <Filter>
TAGNO1_FE

Ihitial Value o

Label Hame

IN_NMIN
IN_HH
INH
INL 00 o
< I »

o DataTune ELOAT [Sinele Precision] .
f et D tint

Initial FB property value update/FB

property management

Updater" screen

Explanation column in the "FB Property Initial Value

M TAGOOL
M TAGO001

Explanation column in the "FB Property
Management" screen

, DataType FLOAT [Single Precision]
! Input High Limit

Precautions

Note the following when the process control extension is enabled for a program file.

Target project/
program

Item

Consideration

Program with the process
control extension enabled
(including a function and
a function block used in
the program)

Timer device

Time cannot be counted properly if timers, retentive timers, or timer function blocks
(TIMER_O_M) are used.

To measure time, use long timers, long retentive timers, pulse timers (TP(_E)), on delay
timers (TON(_E)), and off delay timers (TOF(_E)).

Counter device and counter
function block

The rises of the count input signals of counters, long counters, or counter function blocks
cannot be detected when they are turned ON or OFF in intervals shorter than the execution
cycles. Therefore, the values of those devices may be different from expected ones.

Turn the count input signal ON or OFF at an interval longer than the execution cycle.

Special relay

The values of special relays may be different from expected ones.
The values will be ones acquired in the target program.

Project including a
program with the process
control extension enabled

QDRSET(P) instruction

Do not use the QDRSET(P) instruction.
If the file name of a file register is changed with the QDRSET (P) instruction, the program will
not run properly.

Label class

To hold the values of labels in process control programs when a programmable controller is
turned OFF or reset, specify 'VAR_RETAIN', 'VAR_OUTPUT_RETAIN', or
'VAR_PUBLIC_RETAIN' as a class for each label.

Writing of global label setting (file
register) to a programmable
controller

When writing global labels to a programmable controller, follow the procedure below.
@ Write CPU parameters to a programmable controller.

@ Reset or cycle the power of the programmable controller.

© Write the global label setting (file register)”.

System resource (file register: ZR
or R)

File registers in the range set in the option*2 are used for the system area and a tag data
assignment.

Therefore, do not use the file registers in programs.

However, they can be used for tag data items which are made public.

Refer to 'Tag Data List' in the following manual to use file registers.

L[TIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

System resource (index register: Z)

Index registers in the range displayed in the option'?’, Z0 to Z6, are used for the internal
processing.

Therefore, do not use the index registers in programs with the process control extension
enabled and within its programs of the functions/functions.

Program with the process
control extension
disabled

Function block

Do not use the following function blocks. The program will not run properly.

« Process control function block

« User-defined tag FB

« User-defined FB using a process control function block or user-defined tag FB

*1  When writing the global label setting to a programmable controller, data of file registers in the range set in the following option is
automatically written.
[Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "System Resource" = "File Register: ZR"

*2 [Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "System Resource" = "File Register: ZR"

*3 [Tool] = [Options] = "Convert" = "Process Control Extension Setting "= "System resource" = "Index Register: Z"

1 BEFORE USING THIS PRODUCT
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Differences in terms between GX Works3 and PX Developer

There are differences in terms related to the process control functions between PX Developer and GX Works3 that are
engineering tools used to create process control programs. The following table shows the terms in PX Developer and GX

Works3 to compare each other.

Terms for PX Developer

Terms for GX Works3

Cold-start compile

Rebuild all (reassignment)

Compile (online change)

Online program change

Constant VAR_CONSTANT
Device variable Device
Entry variable monitor Watch

General function, general FB

Standard function, function block

Global variable

Global label

Hot-start compile

Rebuilt all (retain), convert

1/0 simulation setting

[Tool] = [I/O System Setting] or [Start I/O System Setting] in GX Simulator3
screen

Input variable

VAR_INPUT

Internal variable

VAR, VAR_RETAIN

Local variable

Local Label

Module FB

Module label and module FB

Output variable

VAR_OUTPUT, VAR_OUTPUT_RETAIN

Process function, process FB

Process control function block

Program execution setting

Execution type of a program file

Project parameter

[Tool] = [Options] = "Convert" = "Process Control Extension Setting"

Public variable

VAR_PUBLIC, VAR_PUBLIC_RETAIN

Reading the current value of an FB property

Initial FB property value update

Tag FB variable

Tag FB instance and tag data

1 BEFORE USING THIS PRODUCT 2
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Redundant system

A project used for a CPU module in a redundant system configuration can be created by selecting "Redundant” for the

operation mode when creating a new project.
In addition, both the control system and the standby system are managed in one project used for CPU modules in a

redundant system configuration.

List of functions supporting a redundant system

GX Works3 includes functions to operate CPU modules in a redundant system configuration.

Function name

Description

Reference

Operation mode change

To change the operation modes (backup mode or separate mode)

Page 511 Operation mode change

System A/B setting

To set system A or system B.

Page 512 System A/B setting

System switching

To switch the control system to the standby system.

Page 511 System switching

Memory copy

To transfer the memory contents of the control system to the
standby system.

Page 512 Memory copy from the control
system to the standby system

Control system forced start while waiting To start a CPU module as the control system while waiting for

for the other system started

another system to start.

Page 512 Control system forced start while
waiting for the other system started

Redundant function module
communication test

To test the communication of a redundant function module
(R6RFM only).

Page 512 Redundant function module
communication test

Operation modes of RnPCPUs (redundant mode)

There are two operation modes in an RnPCPU (redundant mode): backup mode and separate mode.

The following table shows the operations of each mode in GX Works3.

Operation mode

Description

Backup mode

An online operation is performed in both systems. When writing data, same data is written to both systems.

Separate mode

An online operation is performed only in the connective system.
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1.3 RnSFCPU

GX Works3 supports MELSEC iQ-R series RnSFCPUs constructing a safety system.

Safety system

In this manual, a project for an RnPSFCPU and an RnSFCPU is defined as a 'safety project’, and a project other than one for

an RnPSFCPU and an RnSFCPU is defined as a 'standard project'.
There are two types of data in a safety project: safety data and standard data.
Both a safety program and a standard program can be created in a safety project.

Name Description

Data Safety data

RnSFCPUs.

Safety program, safety FB/FUN, safety global label, and parameter for RnPSFCPUs and

Standard data

Standard program, standard FB/FUN, standard global label, standard/safety shared label,
and parameter for CPU modules other than RnPSFCPUs and RnSFCPUs.

Program, FB/FUN Safety program, safety FB/FUN Program for a safety control.

Standard program, standard FB/FUN | Program for a general control.

Label Safety global label

Global label that can be used only in safety programs.

Standard global label

Global label that can be used only in standard programs.

Standard/safety shared label

a safety condition can be checked.

Global label that can be used in both safety programs and standard programs.
When using a standard/safety shared label in a safety program, create the program so that

Usable devices, labels, and FBs/FUNs

Usable devices, labels, and FBs/FUNs are different between a safety project and a standard project.

HBUsable devices/labels

Project Safety device Safety global Standard/safety shared Standard device | Standard global
label label label

Safety program O O O X X
Standard program X X O O ©)

For details on the usable devices in each project, refer to the following section.

[=5~ Page 541 Applicable Devices in GX Works3

EUsable FBs/FUNs
Project Safety FB Safety FUN Standard FB Standard FUN
Safety program O O X X
Standard program X X O O

List of functions supporting a safety system

GX Works3 includes functions to create a safety project.
Function name Description Reference

Safety operation mode
switching

To switch the safety operation modes of CPU modules.

Page 513 Safety operation mode switching

User authentication
illegal access from users with no authority.

To perform the user authentication before opening a project in order to prevent

Project

prevent illegal access from users with no authority.

To perform the user authentication before accessing a CPU module in order to

Page 467 Preventing lllegal Access to

Identification check for safety
data

To check if data in a CPU module is the one written by the user.

Page 515 Identification check for safety data
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Safety operation modes
There are two safety operation modes: safety mode and test mode.
The following table shows the operations of each mode in GX Works3.

Description
A mode used when running a system. This mode prohibits operations which change the control of a CPU module such
as data writing to a CPU module, current value change, CPU memory operation, and settings for a security key and a

Operation mode

Safety mode

file password.

A mode used when starting a system or performing maintenance. All functions can be used. (The available functions

Test mode
differ depending on the access level of user who is logging on to the personal computer.)

Safety data identification display

In safety data, an icon and the background color are emphasized.
Hicon

[E]

Mavigation

ﬂ : Standard program

: Safety program

‘\npul the Setting ltem to Search | = Benbe/iabel”myAt:.:r;ﬂ'g =
Ertended SRaM Cassette Setting Mot Mounted
EE % 1= DevicedLabel Memory érea Capacity Setting 3
= Mame Setting £ Standard Device Area
- ‘-l Operation Related Setting Standard Device Area Capacity A0 K Ward
Interupt Settings I Standard Label &rea
' Service Fracessing Seting Standard Label Area Capacity 40K wiard
Standard Label &rea Capacity 2 ¥ whord
IDevice/Label Memory Area Se T Sele Device/Cabel Ares -.:
= ey Register Setting Safety Device/Label &rea Capacity MOK Wad
Refresh Memory Setting Safety Device Area Capacity bk wod
DE_WCE Latch Interval Setting Safety Label Area Capacity 120K word
el Copacy et TSt S s Copecy ____ H0K o
W& Has Setting File Storage Area Capacity 457 K wWord

m

(1): Setting and items for safety

Point/®

The data category (standard/safety) can be checked on the "Properties" screen of each piece of data.
(== Page 112 Properties)
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1.4 RnPSFCPU

GX Works3 supports MELSEC iQ-R series RnPSFCPUs constructing a process control system, a safety system, and a

redundant system.
For details on an RnPSFCPU system, refer to the following manual.
[TIMELSEC iQ-R CPU Module User's Manual (Application)

Process control system

Two types of programs, safety program and standard program, can be created in a project used for RnPSFCPUs.

Process control programs can only be created in a standard program.
For a process control system, refer to the following section.
(=5~ Page 19 Process Control System

Safety system

For a safety system, refer to the following section.
[=5~ Page 25 Safety system

List of functions supporting a safety system using an RnPSFCPU
For the functions common to a safety system using an RnSFCPU, refer to the following section.
(=5~ Page 25 List of functions supporting a safety system

The following functions can be used only in a system using an RnPSFCPU.

Function name Description Reference

User authentication To log off from a CPU module that the user authentication is performed. Page 473 Logging off from a CPU module

To copy user information to the other system to match it between both systems. | Page 473 Copying user information to the
other system

Safety module operation To set whether or not to enable the safety communication function for modules | Page 516 Safety module operation
used in a system using an RnPSFCPU.

Redundant system

Only the redundant mode can be selected for the operation mode of an RnPSFCPU.

For a redundant system, refer to the following section.
[=5~ Page 24 Redundant system

Operation modes of RnPSFCPUs

Only the backup mode can be selected for the operation mode of an RnPSFCPU.

An online operation is performed in both systems in the backup mode.
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1.5

Remote Head Module

GX Works3 supports MELSEC iQ-R series remote head modules.
And, a remote head module supports a redundant system configuration.

When creating a new project, a module type needs to be selected according to the system configuration to be created.

Project

System configuration

RJ72GF15-T2

Configuration other than that for a redundant system

RJ72GF15-T2(SR)

Redundant system configuration (single line)

RJ72GF15-T2(LR)

Redundant system configuration (redundant line)

For details on a redundant system configuration, refer to the following manual.

L[TIMELSEC iQ-R CC-Link IE Field Network Remote Head Module User's Manual (Application)
Any programs cannot be created for a project of a remote head module.

Therefore, a program needs to be created for a project of a CPU module on the master station.

List of functions supporting remote head modules in a redundant system configuration

GX Works3 includes functions to operate remote head modules in a redundant system configuration.

Function Description Reference

name

System To switch the control system of a remote head module to the standby system. Page 511 System switching
switching

1.6

NCCPU

GX Works3 supports MELSEC iQ-R series NCCPUs.
In an NCCPU project, ladder programs including devices can be applied. Data of labels and parameters can be edited but

they are not written.
For details on NCCPUs, refer to the manual of NCCPUs.
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1.7  Procedure from Project Creation to CPU Module
Operation

The operating procedure from program creation to a CPU module operation in GX Works3 is shown below.
For the operation methods of a CPU module, refer to the following manuals.

[TIMELSEC iQ-R CPU Module User's Manual (Application)

LTIMELSEC iQ-F FX5 User's Manual (Application)

[TIMELSEC iQ-R CC-Link IE Field Network Remote Head Module User's Manual (Application)

Standard project
Target module type: RnCPUs, RnENCPUs, RnPCPUs (with the process control extension disabled)

=

O

1. Create a project.

Start GX Works3.

Create a new project.

=~ Page 39 Start
=~ Page 85 Creating a project

2. Set the parameters.

=~ Page 137 Setting Parameters

O

3. Create a program.

Create a Program Organization Unit (POU).

Set an execution order and an execution type.

Set the global labels/local labels.

Edit the program of each POU.

Perform conversion.

=~ Page 108 Creating data

=~ Page 180 Program Execution Order and Execution Type Settings

=" Page 157 Registering Labels

=~ Page 182 Creating a Ladder Program, Page 217 Creating an ST Program,
Page 223 Creating an FBD/LD Program, Page 240 Creating an SFC Program,
Page 317 Creating a Function Block, Page 328 Creating a Function

=~ Page 279 Converting Programs

O

4. Perform debugging with the simulator.

=5~ Page 342 PROGRAM SIMULATION

O

5. Connect a personal computer to a CPU module, and set the connection destination.

=5~ Page 371 SETTING ROUTE TO CPU MODULE

O
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6. Write parameters/programs to the CPU module.

==~ Page 392 Writing data to a programmable controller

O

7. Check the operation.

Monitor the execution status and device contents of the program to check
the operation.

Check the error occurrence in the CPU module.

=~ Page 421 Checking Execution Programs on Program Editor
=~ Page 483 Module Diagnostic

O

8. Operate the system.

Process control project

Target module type: RnPCPUs (with the process control extension enabled)
For the creation method of programs, refer to the following manual as well as the contents of this manual.
[TIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

=

O

1. Create a project.

Start GX Works3.

Create a new project.

==~ Page 39 Start
=~ Page 85 Creating a project

2. Set the parameters.

=~ Page 137 Setting Parameters

O

3. Set the settings for using process control functions.

Enable the process control extension of a program file.

Set the option setting of the process control extension.

Set the option setting of the conversion operation.

Set the CPU parameters.

=~ Page 20 Settings for using process control functions

O
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4. Create a program.

Register a tag FB.

Create an FBD/LD program for process control.

Set the initial value of an FB property.

Create a program for sequence control.

Perform conversion.

=~ Page 169 Registration of tag FBs

=~ Page 108 Creating data

==~ Page 233 Display/setting an FB property

5~ Page 223 Creating an FBD/LD Program, Page 317 Creating a Function
Block, Page 233 Utilizing a tag FB, Page 321 Creating a user-defined tag FB,
Page 328 Creating a Function

=~ Page 279 Converting Programs

O

5. Connect a personal computer to a CPU module, and set the connection destination.

=" Page 371 SETTING ROUTE TO CPU MODULE

O

6. Write parameters/programs to the CPU module.

=~ Page 392 Writing data to a programmable controller

O

7. Check the operation.

Monitor the execution status and device contents of the program to check
the operation.

Check the error occurrence in the CPU module.

Check the control status of a tag FB on a faceplate.

Change the current value of an FB property on the watch window.

Set the current value of an FB property as the initial value of the FB property.

=~ Page 421 Checking Execution Programs on Program Editor, Page 440
Pausing/Restarting the Operation of Function Blocks

=~ Page 483 Module Diagnostic

"=~ Page 434 Checking Current Values by Registering Devices/Labels
=~ Page 448 Checking tag data

=~ Page 452 Initial FB property value update/FB property management

O

8. Operate the system.
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Safety project

Target module type: RnSFCPUs, RnPSFCPUs (with the process control extension disabled)

=

O

1. Create a project.

Start GX Works3.

Create a new project.

Register user information.

Save the project.

==~ Page 39 Start

=~ Page 85 Creating a project
=~ Page 469 User management
=~ Page 105 Saving a project

2. Set the parameters.

Setting the safety device/label area is required.

==~ Page 137 Setting Parameters

O

3. Create a program.

Create a Program Organization Unit (POU).

Set an execution order and an execution type.

Set the global labels/local labels.

Edit the program of each POU.

Perform conversion.

=~ Page 108 Creating data

=~ Page 180 Program Execution Order and Execution Type Settings
5~ Page 157 Registering Labels

=~ Page 182 Creating a Ladder Program, Page 317 Creating a Function
Block, Page 328 Creating a Function

==~ Page 279 Converting Programs

O

4. Connect a personal computer to a CPU module, and set the connection destination.

=5~ Page 371 SETTING ROUTE TO CPU MODULE

O

5. Write parameters/programs to the CPU module.

=5~ Page 392 Writing data to a programmable controller

O

6. Check the operation. (Test mode)

Monitor the execution status and device contents of the program to check
the operation.

Check the error occurrence in the CPU module.

2 1 BEFORE USING THIS PRODUCT
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==~ Page 421 Checking Execution Programs on Program Editor
=~ Page 483 Module Diagnostic

O

7. Switch the safety operation modes.

Check whether the written project is correct.

Switch it the safety mode.

==~ Page 515 Identification check for safety data
=~ Page 513 Safety operation mode switching

O

8. Operate the system.

Safety project for which the process control extension is set to be used

Target module type: RnPSFCPUs (with the process control extension enabled)

For the creation method of programs, refer to the following manual as well as the contents of this manual.
[TIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

T

O

1. Create a project.

Start GX Works3.

Create a new project.

Register user information.

Save the project.

=" Page 39 Start

=~ Page 85 Creating a project
=~ Page 469 User management
=~ Page 105 Saving a project

2. Set the parameters.

Setting the safety device/label area is required.

=~ Page 137 Setting Parameters

O

3. Set the settings for using process control functions.

Enable the process control extension of a program file.

Set the option setting of the process control extension.

Set the option setting of the conversion operation.

Set the CPU parameters.

=~ Page 20 Settings for using process control functions

O
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4. Create a program.

Register a tag FB.

Create an FBD/LD program for process control.

Set the initial value of an FB property.

Create a program for sequence control.

Perform conversion.

=~ Page 169 Registration of tag FBs

=~ Page 108 Creating data

=~ Page 233 Display/setting an FB property

=~ Page 223 Creating an FBD/LD Program, Page 317 Creating a Function
Block, Page 233 Utilizing a tag FB, Page 321 Creating a user-defined tag FB,
Page 328 Creating a Function

=~ Page 279 Converting Programs

O

5. Connect a personal computer to a CPU module, and set the connection destination.

== Page 371 SETTING ROUTE TO CPU MODULE

O

6. Write parameters/programs to the CPU module.

=5~ Page 392 Writing data to a programmable controller

O

7. Check the operation. (Test mode)

Monitor the execution status and device contents of the program to check
the operation.

Check the error occurrence in the CPU module.

Check the control status of a tag FB on a faceplate.

Change the current value of an FB property on the watch window.

Set the current value of an FB property as the initial value of the FB property.

=~ Page 421 Checking Execution Programs on Program Editor, Page 440
Pausing/Restarting the Operation of Function Blocks

=5~ Page 483 Module Diagnostic

=~ Page 434 Checking Current Values by Registering Devices/Labels
=~ Page 448 Checking tag data

=5~ Page 452 Initial FB property value update/FB property management

O

8. Switch the safety operation modes.

Check whether the written project is correct.

Switch it the safety mode.

= Page 515 Identification check for safety data
=~ Page 513 Safety operation mode switching

O

9. Operate the system.
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Remote head module project

=

O

1. Create a project.

Start GX Works3.

Create a new project.

=~ Page 39 Start
=~ Page 85 Creating a project

2. Set the parameters.

=~ Page 137 Setting Parameters

O

3. Set the labels.

Set the global labels.

=~ Page 157 Registering Labels

O

4. Connect a personal computer to a Remote head module, and set the connection destination.

=5~ Page 371 SETTING ROUTE TO CPU MODULE

O

5. Write parameters/labels to the Remote head module.

=5~ Page 392 Writing data to a programmable controller

O

6. Check the operation.

Monitor the execution status and device contents of the sequence program
to check the operation.

=~ Page 483 Module Diagnostic

O

7. Operate the system.
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1.8 Learning Operation Methods of GX Works3

This section explains the operation methods of GX Works3.

Displaying Help

Use Help to learn about operations and functions, and check error codes of a CPU module.

Operating procedure

Select [Help] = [GX Works3 Help] (@!).
e-Manual Viewer starts and the manual appears.

Find Help

Enter a search term in @ ~| on the toolbar and press the key to start searching it in e-Manual Viewer. The

search is executed in the manuals registered in e-Manual Viewer.

Help of an instruction/FB and a special relay/special register

The corresponding location in this manual can be displayed from each program editor or screen.

EProgram editor

* Place the cursor on the instruction (ladder editor: the cell with the instruction, ST editor: the character string of the
instruction), press the key.

* Place the cursor on the element on the FBD/LD editor, and press the key.

» Place the cursor on the FB cell on the ladder editor, and press the key

* Place the cursor on the element on the SFC diagram editor, and press the key.

A help file set for a function and a function block is displayed by placing the cursor on the element and pressing the key.

W"Enter Ladder" screen and argument editing screen
Click the [Manual] button on each screen.

H"Element Selection™ window
Select the instruction or the module FB in the list, and press the key.

Help of a function

The corresponding location in this manual can be displayed on the following function.

HFaceplate
Press on a faceplate.

Connecting to MITSUBISHI ELECTRIC FA Global Website

Open the MITSUBISHI ELECTRIC FA Global Website in a web browser.
Make sure your personal computer connect to the Internet in advance.

Operating procedure
Select [Help] = [Connection to MITSUBISHI ELECTRIC FA Global Website].

Checking the version of GX Works3

Display information such as the software version of GX Works3.

Operating procedure

Select [Help] = [Version Information].
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1.9 Connection Configurations between a Personal
Computer and a CPU Module

The following section shows the configurations when connecting a personal computer and a CPU module or remote head

module.

Connection through USB ports

GX Works3

USB miniB type

The USB cables, of which the operations are ensured by Mitsubishi Electric Corporation, are shown below.
When using a USB cable for the first time, install the USB driver.

For details, refer to the following section.

(=5~ Page 591 USB Diriver Installation Procedure

Product name Model Manufacturer

USB cable (USB A type — USB miniB type) KU-AMB530 SANWA SUPPLY INC.
KU-AMB550

USB adapter (USB B type — USB miniB type) AD-USBBFTM5M ELECOM Co., Ltd.

For the considerations when accessing a CPU module, refer to the following section.
[=5~ Page 389 Communication with the CPU module using a USB cable
FX5CPUs do not support this connection.

EConfiguration of USB connection
Only one CPU module can be connected to a personal computer at the same time.

Connection with a CPU module in the following configurations is not applied.
HConnection to multiple CPU modules from a personal computer with multiple USB ports

) UsB -
- " 4] £
k

HConnection to multiple CPU modules via a USB hub

USB USB
hub

S

USB
\
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Connection through I/F boards

RCPU FX5CPU

GX Works3 SR ——
) + Dr|Ve|' G

Programmable controller on Programmable controller on
own/other station own station

The following I/F boards are supported.

- Ethernet board™': built-in to a personal computer or commercially available

« CC-Link IE Controller Network interface board ', CC-Link IE Field Network interface board, CC-Link Ver.2 board ' refer to
the manuals of each I/F board for details.

*1  FX5CPUs and remote head modules do not support it.

Connection through serial ports

GX Works3

FX5-232ADP
A

(1)
FX5CPU

FX5CPU
(FX5-232-BD)

Product name Model Manufacturer

(1) RS-232 cable FX-232CAB-1 Mitsubishi Electric Corporation

RCPUs and remote head modules do not support this connection.
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2 SCREEN CONFIGURATION AND BASIC
OPERATIONS

This chapter explains the screen configuration and basic operations of GX Works3.

2.1 startand End

This section explains the methods for starting and ending GX Works3.

Start

Operating procedure

Select [MELSOFT] = [GX Works3]2 = [GX Works3] from Windows® Start™.

*1  Select [All apps] in the Start screen or [Start] = [All Programs]/[All apps].
*2 Does not appear in Windows® 8 or later.

End

Operating procedure

Select [Project] = [Exit].
Point

GX Works3 can also be started or ended in MELSOFT Navigator.

2.2 Display Language Switching

GX Works3 supports multiple languages, and therefore the display language such as one on the menu can be switched on a
personal computer.

Window.
[View] = [Switch Display Language]
Switch Display Language =
Display Language

,-0-, It will be walid from nest start,
L 1 4

l QK ] [ Cancel

Precautions

« If the display language differs from the one for the operating system, texts may not displayed properly in the screen.
(Displayed texts may get cut.)

* When switching the display language in Windows® 10, supplemental fonts of the target language are required. The fonts
can be added by the following procedure.
Select [Settings] = [System] = [Apps & features] = [Manage optional features] = [Add a feature] from Windows® Start.
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2.3

Screen Configuration

This section explains the screen configuration when starting GX Works3.

Main frame

The main frame configuration is shown below.

The following screen includes a work window and docked windows displayed.

4 MELSOFT GX Works3 ..PROJECTS 2017100301

crL 1

Window Help

l Title bar l § bojct it EndRephce

BAsle
Menu bar

LY
BE

a8 05 HhR &
2

S A

PoU)

[

L v X

anle

i

Display Tarpet

[

Toolbar

Contact

Work window

1w |

A main screen used for
operations such as

R R
W
wo wo
! }—( el —

programming, parameter

setting, and monitoring

Status bar

oy | Wit Thrary |

A}

Navigation window

) L Cross Reference window,
Connection Destination

Watch window, etc.

Element Selection

window

\

Docked window

Window operation

EDisplaying docked windows
[View] = [Docking Window] = [(target item)]

Point}3

When the docked window is not displayed by selecting it from the menu, select [Window] = [Return Window

Layout to Initial Status].

ESwitching docked windows and a work window
Various windows or files can be switched by pressing the [l + [Tzl keys.
Select a particular window or file by pressing the &l +[€] /5] keys.
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BArranging work windows

The list of open windows appears.

A specified window can be opened and arranged.

When multiple windows are open, they can efficiently be displayed by arranging them

Window.

[Window] = [Window]

Windony

Select Window:

LB SMAIN [Device Cor
[4#] ProgPou [PRG] [LD] 3645tep

&5 ProgPou [PRS] [Local Label Setting]

Openia)

II;

Close Window

Cascade
Tile Harizankalky
Tile Vertically

Minimize:

Clase

i

EDocking/floating dockable windows
» Docked display: Drag the title bar of a floating dockable window and drop it to the displayed icon (guidance) to dock the

main frame.

Oetug Disgrosts Tool Window Help
A REG FEEEARRE F8 2 LR @A r -0 QO I e

RZ R FBARGEE LA ADREY= 2 22| F K]

Drag and drop |

=z

BB x| X[

Drag a dockable window to the guidance A new tab appears after the window is docked.
* Floating display: Drag the title bar of a docked window and drop it to the arbitrary position to float from the main frame.

EDocking/floating work windows
» Docked display: Select the floating work window and select [Window] = [Docking].
* Floating display: Select the docked work window and select [Window] = [Floating].

Pointp

Docked windows can be switched between the docked display and the floating display by double-clicking the
title bar.
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Customizing/resetting toolbars

Set the types of tool buttons to be displayed on each toolbar.
The selected tool buttons on the list are displayed on the toolbar.
Operating procedure
ECustomizing toolbar
1. Click - on the toolbar, and select [Show/Hide Buttons] = [(toolbar name)].

2. Select the tool button to be displayed from the list.

HResetting toolbar
Click = on the toolbar, and select [Show/Hide Buttons] = [Reset].
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Navigation window

The "Navigation" window displays contents of a project in a tree format.
Operations such as creating new data and displaying editing screens can be performed on the tree.

For details, refer to the following section.
[=~ Page 80 PROJECT MANAGEMENT

Window.
[View] = [Docking Window] = [Navigation] (&)

Mavigation

l Toolbar i O | O | Zg( <) — (1)

i) Initial
= 4h

= (2

POUs, global labels, and structures are displayed in the following color.

Color Data
White Converted data
Red Unconverted data
Unused data before conversion
Light blue Unconverted data’"

*1 Data that failed in conversion is displayed as unused data before conversion.

Displayed.items

Name Description Reference
(1) Filter Data displayed in a tree format can be filtered. —
« ALL: All the items in the "Navigation" window are displayed.
« Parameter: Module Configuration and Parameter are displayed.
« Program: Program, FB/FUN, Label, and Device are displayed.
(2) Status icons To display icons indicating the status of a project. Page 44 Status icons

Pointp

The font color and the background color can be changed.
[~ Page 65 Checking and Changing Colors and Fonts
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Sorting data

Sort data displayed in the tree format.

Operating procedure

Select a program file, then right-click and select [Sort] = [(sort type)] from the shortcut menu.

Pointp

Data can be sorted by dragging and dropping the data or selecting [Order] = [Move Up]/[Move Down] from

the shortcut menu.

Creating folders

A folder for grouping and managing the created data can be created.

Operating procedure

1. Selecta program file and select [Project] = [Data Operation] = [New Folder].

2. Change a folder name.

3. Selecta program to be stored and drag and drop it onto the created folder.

Simple display

An unused folder can be hidden by clicking F= on the toolbar.

Status icons

The following table shows icons indicating the status of a project.

Icon Status Display timing Item Description
!:i Parameter Offline Module folder This icon is displayed when a mismatch was detected between the
mismatched system parameters and the property of a module.
m Unconfirmed Module parameter This icon is displayed when the [Apply] button has never been pressed
required settings on the module parameter (network) setting screen that includes a
required setting.
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Connection destination window

The "Connection Destination" window displays the connection destination for a programmable controller in a list format.

Window.

[View] = [Docking Window] = [Connection Destination] ()

Connaction Destination =]

Gurrent Gonnection Destination

All Gonnection Destination
[=§ Connection ®

For setting methods of a connection destination, refer to the following section.
[=~ Page 371 SETTING ROUTE TO CPU MODULE

Element selection window

The "Element Selection” window displays elements used for creating programs, such as instructions and standard functions/

function blocks, in a list format.

Window.

[View] = [Docking Window] = [Element Selection] (IF)

Elerment Selection El
(1) —e {Find POL) BB x|ve i X | ar
Display Target: [ Al -
SEQUENCE INSTRUCTIONS -
Contact instructions |_
“\ AND[1] a contact series connection E
A ANDF[1] Trailing edge pulse series connection
a ANDFI[1] Pulse NOT series connection i
a ANDP(1] Leading edge pulse series connection
J\ANDPI[I] Pulse NOT series connection
’\ANI[I] b contact series connection
“\ LD[1] a contact operation start
& LDF[1] Trailing edge pulse operation
’\ LDFI1] Pulse NOT operation start
’\ LDI1] b contact operation start
A LDP[1] Leading edge pulse operation start
3\ LDPI[1] Pulse NOT operation start;
g OR[1] a contact single parallel connection
“a ORF[1] Trailing edge pulse serial connection
3\ QRFI[1] Fulse NOT parallel connection
‘& ORI[] b contact single parallel connection
“a ORP[1] Leading edge pulse parallel connection -
AND[1]
AND is the & contact series connection instruction, It read the ONJOFF data of
the designated bit device, perform an AMD operation on that data and the
operation result to that point, and take this value as the operation result,
POU List [ Favarites | History [ Module | Library |

» The focus will move to an element with a character that matches with an entered term, such as a keyword included in an
element name or element instruction, on the toolbar (1).
+ By selecting a category in the "Display Target", the elements only ,which are included in it, can be displayed.
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Pasting elements

EPasting elements in a program
When a program editor is active, elements which can be pasted are displayed in the "Element Selection" window.

Elements can be pasted by dragging and dropping them from the list onto a program.

Point

For ST editor, the selected element is pasted at the cursor position by pressing the key.

HPasting objects in a module configuration diagram

When a module configuration diagram is active, elements which can be pasted are displayed in the "Element Selection"
window.

Elements can be pasted by dragging and dropping them from the list onto the module configuration diagram.

Favorites

Frequently used modules and elements/SFC elements (devices, labels, instructions, FB instances, functions) can be
registered in the [Favorites] tab for each category.

A new folder, which is for classification of elements, can be created by clicking | on the toolbar. The created folder can be
moved by dragging and dropping and the folder name can also be changed.

When a module configuration diagram is active, only modules are displayed.

When a program editor is active, elements which can be used in the editor are displayed.

Operating procedure

BAdding elements from the element list
Modules, instructions, functions, and function blocks can be added to the [Favorites] tab.

1. Select an element to add from the list in the "Element Selection" window, and click ¢ on the toolbar.

2. Selecta registration destination in the "Register to Favorites" screen, and click the [OK] button.

BAdding from the "Navigation" window
Functions and function blocks can be added to the [Favorites] tab.

1. Select an element to add in the "Navigation" window, and drag and drop it onto the "Element Selection" window.

2. Selecta registration destination in the "Register to Favorites" screen, and click the [OK] button.

BAdding from the ladder editor
Devices, labels, instructions, and FB instances can be added to the [Favorites] tab.

1. Select the cell of an element to add, and drag the border of the cell and drop it onto the "Element Selection" window.

2. Selecta registration destination in the "Register to Favorites" screen, and click the [OK] button.

HAdding from the ST editor

Devices, labels, and FB instances can be added to the [Favorites] tab.
1. Select the token of a part to add, and drag and drop it onto the "Element Selection" window.

2. Selecta registration destination in the "Register to Favorites" screen, and click the [OK] button.

BAdding from the FBD/LD editor

Devices, labels, and FB instances can be added to the [Favorites] tab.

1. Select an element to add, and drag and drop it onto the "Element Selection" window with the key held down.

2. Selecta registration destination in the "Register to Favorites" screen, and click the [OK] button.

BAdding from the SFC diagram editor

Devices and labels can be added to the [Favorites] tab.
1. Select an SFC element to add, and drag and drop it onto the "Element Selection" window.

2. Selecta registration destination in the "Register to Favorites" screen, and click the [OK] button.
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BAdding from the label editor

Labels can be added to the [Favorites] tab.
1. Select the line header of a label to add, and drag and drop it onto the "Element Selection" window.

2. Selecta registration destination in the "Register to Favorites" screen, and click the [OK] button.

BAdding templates classified by purpose

GX Works3 provides templates for registering elements classified by purpose to the [Favorites] tab at once. ("Category by
Target Template")

By deleting unnecessary elements after registering the templates, the elements can be placed efficiently.

1. Select the [Favorites] tab in the "Element Selection" window.

2. Select ik on the toolbar in the "Element Selection” window = [Import Favorites] = [Category by Target Template].

HAdding module templates
GX Works3 provides templates for registering frequently-used modules to the [Favorites] tab. ("Module Template")

Module templates can be imported when a module configuration diagram is active.
1. Select the [Favorites] tab in the "Element Selection" window.

2. Select il on the toolbar in the "Element Selection” window = [Import Favorites] = [Module Template].

Point

By importing an exported file (*.xml), elements registered in the [Favorites] tab can be used on other personal

computers.
Select Ll- on the toolbar = [Export Favorites]/[Import Favorites]

History

By selecting the [History] tab, elements used previously are displayed in the order by date.
The order can be changed to the descending order of used count from the pull-down list.

Module

Module labels and module FBs, which are registered in a project, are displayed by selecting the [Module] tab.
For details on the registration methods, refer to the following section.
[~ Page 168 Registering Module Labels, Page 326 Importing module FBs in project

Library

POUs, which are registered in a library file, are displayed by selecting the [Library] tab.
For details on the registration methods, refer to the following section.
==~ Page 335 Registering user libraries in the library list

2 SCREEN CONFIGURATION AND BASIC OPERATIONS
2.3 Screen Configuration

47




48

2.4

Menu List

Basic menus

[Project]

= [New] Page 85 Creating a project

= [Open] Page 87 Opening a project

= [Close] —

= [Save] Page 106 Overwriting projects

= [Save As] Page 105 Saving projects under the specified name
= [Delete] Page 106 Deleting a project

= [Project Verify]

Page 116 Verifying Projects

= [Project Revision] = [Register Revision]

Page 122 Registering histories

= [Project Revision] = [Revision List]

Page 123 Displaying a history list

= [Change Module Type/Operation Mode]

Page 114 Changing the Module Type and Operation
Mode of Projects

= [Data Operation] = [New Datal]

Page 108 Creating data

= [Data Operation] = [Add New Worksheet]

Page 110 Adding worksheets

= [Data Operation] = [New Folder]

Page 44 Creating folders

= [Data Operation] = [Rename]

Page 109 Changing a data name

= [Data Operation] = [Delete Datal]

Page 110 Deleting data

= [Data Operation] = [Copy Data]

= [Data Operation] = [Paste Data]

Page 109 Copying/pasting data

= [Data Operation] => [Add New Module]

Page 141 Setting parameters for an /0O module and
intelligent function module
Page 149 Simple Motion Module Setting function

= [Data Operation] = [Property]

Page 112 Properties

= [Data Operation] = [Help]

Page 111 Associating data with help files

= [Intelligent Function Module] = [Module Parameter List]

Page 145 Checking/changing the number of intelligent
function module parameters

= [Open Other Format File] = [GX IEC Developer Format] = [Open ASC Format File]

Page 97 Opening a GX IEC Developer format project

= [Open Other Format File] = [GX IEC Developer Format] = [Open SUL Format User Library]

Page 333 Creating a library in GX Works3 format from a
library in GX IEC Developer format

= [Open Other Format File] = [GX Works2 Format] => [Open Project]

Page 89 Opening a GX Works2 format project

= [Open Other Format File] = [GX Works2 Format] = [Open User Library]

Page 333 Creating a library in GX Works3 format from a
library in GX Works2 format

= [Open Other Format File] = [GX Works3 Format] = [Open User Library]

Page 334 Editing libraries

= [Open Other Format File] = [PX Developer Format] = [Open Project]

Page 92 Opening a PX Developer format project

= [Library Operation] => [Export Library]

Page 331 Creating a library file

= [Library Operation] = [Register to Library List] = [User Library]

Page 335 Registering user libraries in the library list

= [Library Operation] => [Register to Library List] = [Library]

Page 338 Registering libraries of which file extensions
are 'msim’

= [Library Operation] = [Delete from Library List]

= [Library Operation] = [Update the Display Information of Library]

Page 335 Deleting libraries/updating display information

= [Library Operation] = [Update Library POU]

Page 337 Updating library POUs

= [Library Operation] = [Help]

Page 335 Displaying Help

= [Security] = [User Management]

Page 469 User management

= [Security] = [Change User Password]

Page 468 Changing password of logon user

= [Security] = [Security Key Setting]

Page 463 Registering a security key in a program file
Page 465 Writing/deleting security key to/from CPU
module

= [Security] = [Security Key Management]

Page 461 Creating/deleting security key

= [Security] = [Block Password Setting]

Page 457 Setting block password

= [Security] = [File Password Setting]

Page 476 Setting file password
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= [Printer Setup]

Page 74 Printing Data

= [Page Setup]

= [Print Preview]

= [Print]

= [Recent Projects] = [(project path used recently 1 to 10)]

= [Start GX Works2]

= [Exit]

Page 39 End

= [Undo]

= [Redo]

= [Cut]

= [Copy]

= [Paste]

= [Cross Reference]

Page 309 Displaying cross reference information

= [Device List]

Page 313 Displaying Device Usage List

= [Unused Label List]

Page 312 Displaying a list of unused labels

= [Find Device/Label]

Page 301 Searching/Replacing Devices/Labels

= [Find Instruction]

Page 303 Searching/Replacing Instructions

= [Find Contact or Coil]

= [Find String]

Page 304 Searching/Replacing Character Strings

= [Replace Device/Label]

Page 301 Searching/Replacing Devices/Labels

= [Replace Instruction]

Page 303 Searching/Replacing Instructions

= [Replace Character String]

Page 304 Searching/Replacing Character Strings

= [Change Open/Close Contact]

Page 306 Changing Contacts between Open Contact
and Close Contact

= [Device Batch Replace]

Page 307 Batch Replacing of Devices and Labels

= [Register to Device Batch Replace]

= [Previous]

= [Next]

= [Convert]

Page 279 Converting any or all programs

= [Online Program Change]

Page 406 Writing data after changing programs partially
while a CPU module is running (Online program change)

= [Rebuild All]

Page 279 Converting any or all programs

= [Check Syntax] => [Current POU]

Page 276 Syntax check

= [Check Syntax] = [All POUs]

= [Program File Setting]

Page 180 Program execution order setting

= [Worksheet Execution Order Setting]

Page 181 Worksheet execution order setting

= [Setting]

= [Toolbar] = [Standard]

Page 40 Main frame

= [Toolbar] = [Program Common]

= [Toolbar] => [Docking Window]

= [Toolbar] => [Monitor Status]

= [Toolbar] => [Process Control Extension]

= [Statusbar]

= [Color and Font]

Page 65 Checking and Changing Colors and Fonts

= [Docking Window] = [Navigation]

Page 43 Navigation window

= [Docking Window] = [Connection Destination]

Page 45 Connection destination window

= [Docking Window] = [Element Selection]

Page 45 Element selection window
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[View]

= [Docking Window] = [Output]

= [Docking Window] = [Progress]

Page 40 Main frame

= [Docking Window] = [Find/Replace]

= [Docking Window] = [Find Results]

= [Docking Window] = [(Cross Reference 1 to 2)]

Page 309 Displaying cross reference information

= [Docking Window] = [Device List]

Page 313 Displaying Device Usage List

= [Docking Window] = [Device Assignment Confirmation]

Page 144 Checking refresh devices assigned to modules

= [Docking Window] = [FB Property]

Page 233 Display/setting an FB property

= [Docking Window] = [Input the Configuration Detailed Information]

= [Docking Window] = [Result of Power Supply Capacity and 1/0O Points Check]

= [Docking Window] = [Module Start I/O No. Related Area]

= [Docking Window] = [(Watch 1 to 4)]

Page 434 Checking Current Values by Registering
Devices/Labels

= [Docking Window] = [Intelligent Function Module Monitor] = [(Intelligent Function Module
Monitor 1 to 10)]

Page 445 Checking Current Values in Intelligent Function
Module

= [Zoom] = [Set Zoom Factor]

= [Zoom] = [Zoom In]

= [Zoom] = [Zoom Out]

= [Zoom] = [Fit the editor width to the window width]

= [Switch Display Language]

Page 39 Display Language Switching

= [Multiple Comments Display Setting]

Page 66 Comment Display Setting

[Online]

= [Current Connection Destination]

Page 371 Specification of Connection Destination

= [Read from PLC]

= [Write to PLC]

Page 390 Writing/Reading Programmable Controller
Data

= [Verify with PLC]

Page 403 Verifying Programmable Controller Data

= [Remote Operation]

Page 509 Remote Operation

= [Safety PLC Operation] = [Check Safety Data Identity]

Page 515 Identification check for safety data

= [Safety PLC Operation] = [Switch Safety Operation Mode]

Page 513 Safety operation mode switching

= [Safety PLC Operation] = [Safety Module Operation]

Page 516 Safety module operation

= [Safety PLC Operation] = [Automatic Restore Setting] = [Enable]

= [Safety PLC Operation] = [Automatic Restore Setting] = [Disable]

Page 515 Automatic restoration setting

= [Redundant PLC Operation] = [Redundant Operation]

Page 511 Redundant Programmable Controller
Operations

= [Redundant PLC Operation] = [System A/B Setting]

Page 512 System A/B setting

= [CPU Memory Operation]

Page 517 Checking Memory Usage

= [Delete PLC Data]

Page 390 Configuration of Online Data Operation screen

= [User Data] = [Read]

= [User Data] = [Write]

= [User Data] = [Delete]

Page 413 Reading/Writing/Deleting User Data

= [Set Clock]

Page 508 Clock Setting in a CPU Module

= [Monitor] = [Monitor Mode]

= [Monitor] = [Monitor (Write Mode)]

Page 184 Read mode/Write mode/Monitor read mode/
Monitor write mode

= [Monitor] = [Start Monitoring (All Windows)]

= [Monitor] = [Stop Monitoring (All Windows)]

= [Monitor] = [Start Monitoring]

= [Monitor] = [Stop Monitoring]

Page 418 Starting/stopping monitoring

= [Monitor] = [Change Value Format (Decimal)]

= [Monitor] = [Change Value Format (Hexadecimal)]

Page 418 Changing display format of word devices

= [Monitor] = [Device/Buffer Memory Batch Monitor]

Page 431 Checking Device/Buffer Memory in Batch

= [Monitor] = [Program List Monitor]

Page 443 Checking Processing Time of Program

= [Monitor] = [Interrupt Program List Monitor]

Page 444 Checking Execution Counts of Interrupt
Programs
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[Online]

= [Monitor] = [SFC All Blocks Batch Monitoring]

Page 430 Monitoring all SFC blocks in batch/active steps

= [Monitor] = [SFC Auto-scroll]

Page 428 Monitoring with the SFC auto-scroll

= [FB Property] = [Update the Initial Value of FB Property]

Page 452 Updating the initial value of a selected FB
property

= [FB Property] = [FB Property Management]

Page 454 Managing the initial values of all FB properties

= [Watch] = [Start Watching]

= [Watch] = [Stop Watching]

= [Watch] = [Register to Watch Window] = [(watch window 1 to 4)]

Page 434 Checking Current Values by Registering
Devices/Labels

= [User Authentication] = [Log on to PLC]

Page 472 Logging on to CPU module

= [User Authentication] = [Log off from PLC]

Page 473 Logging off

= [User Authentication] = [Log off All Users from PLC]

Page 473 Logging off all users

= [User Authentication] = [Authentication Destination] = [Both Systems]

= [User Authentication] = [Authentication Destination] = [Connective System]

Page 472 Authentication destination setting in the online
function

= [User Authentication] = [Change the Password of PLC]

Page 472 Changing password

= [User Authentication] = [Read User Information from PLC]

= [User Authentication] = [Write User Information to PLC]

Page 471 Writing/reading user information to/from CPU
module

= [User Authentication] = [Copy User Information to Other System PLC]

Page 473 Copying user information to the other system

= [User Authentication] = [Initialize all PLC Data]

Page 472 When a user name and a password used in the
User Authentication function are lost

[Debug]

= [Simulation] = [Start Simulation]

= [Simulation] = [Stop Simulation]

Page 345 Simulation

= [Simulation] = [System Simulation] = [Start System Simulation]

= [Simulation] = [System Simulation] = [Connect Simulation]

Page 346 System Simulation

= [Simulation] = [System Simulation] = [Disconnect Simulation]

Page 360 Ending a system simulation

= [Modify Value]

= [Change History of Current Value]

Page 417 Changing current values

= [Register/Cancel Forced Input/Output]

Page 438 Turning Input/Output Device ON/OFF Forcibly

= [Memory Dump] = [Setting]

= [Memory Dump] = [Read Results]

= [Memory Dump] = [Display Result]

Page 495 Memory Dump Function

= [Offline Monitor] = [Offline Monitor (Memory Dump)]

= [Offline Monitor] = [Offline Monitor (Logging)] = [Connection Destination Setting]

= [Offline Monitor] = [Offline Monitor (Logging)] = [Disconnect Offline Monitor]

Page 503 Checking Sampled Data on Program Editor

= [Process Control Extension] = [Pause FB]

= [Process Control Extension] = [Restart FB]

= [Process Control Extension] = [Paused FB List]

Page 440 Pausing/Restarting the Operation of Function
Blocks

[Diagnostics]

= [System Monitor]

Page 480 Module Status Check of a System

= [Sensor/Device Monitor]

Page 482 Sensor/Device Status Check

= [Module Diagnostics (CPU Diagnostics)]

Page 483 Module Diagnostic

= [Ethernet Diagnostics]

Page 485 Ethernet diagnostic

= [CC-Link IE Control Diagnostics (Optical Cable)]

= [CC-Link IE Control Diagnostics (Twisted Pair Cable)]

Page 486 CC-Link IE Controller Network diagnostic

= [CC-Link IE Field Diagnostics]

Page 488 CC-Link IE Field Network diagnostic

= [CC-Link IEF Basic Diagnostics]

Page 489 CC-Link IE Field Network Basic diagnostic

= [MELSECNET Diagnostics]

Page 490 MELSECNET diagnostic

= [CC-Link Diagnostics]

Page 491 CC-Link diagnostic

= [Simple CPU Communication Diagnostics]

Page 492 Simple CPU communication diagnostic

[Tool]

= [Memory Card] = [Read from Memory Card]

= [Memory Card] = [Write to Memory Card]

Page 415 Writing to/Reading from a memory card
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[Tool]

= [Check Program]

Page 277 Program check

= [Check Parameter]

Page 138 Checking parameters

= [Confirm Memory Size (Offline)]

Page 288 Calculating Memory Size

= [Logging Configuration Tool]

Page 501 Data Logging Function

= [Realtime Monitor Function]

Page 447 Checking Current Logging Data

= [Module Tool List]

Page 148 Displaying the module tool list

= [Drive Tool List]

Page 148 Displaying the drive tool list

= [Profile Management] => [Register]

Page 125 Registration

= [Profile Management] = [Delete]

Page 125 Deletion

= [Register Sample Library]

Page 338 Registering libraries of which file extensions
are 'gx3s'

= [Shortcut Key]

Page 64 Checking and Changing Shortcut Keys

= [Predefined Protocol Support Function]

Page 150 Predefined Protocol Support Function

= [Circuit Trace]

Page 151 Circuit Trace Function

= [Options]

Page 67 Option Setting for Each Function

[Window]

= [Cascade]

= [Tile Vertically]

= [Tile Horizontally]

= [Arrange Icons]

= [Close All Windows]

= [Return Window Layout to Initial Status]

Page 40 Displaying docked windows

= [Split]

= [Restore Split]

= [Floating]

= [Docking]

Page 41 Docking/floating work windows

= [(Window information being displayed)]

= [Window]

Page 41 Arranging work windows

[Help]

= [GX Works3 Help]

Page 36 Displaying Help

= [Connection to MITSUBISHI ELECTRIC FA Global Website]

Page 36 Connecting to MITSUBISHI ELECTRIC FA
Global Website

= [Version Information]

Page 36 Checking the version of GX Works3

Available menus when editing a module configuration diagram

[Edit]

= [Delete]

= [Select All]

= [Bring to Front]

= [Send to Back]

= [Module Status Setting (Empty)]

Page 129 Module status setting (empty)

= [Display Module Information]

Page 130 Check model names on module objects

= [XY Assignment Display]

Page 136 XY assignment display

= [Check] = [Power Supply Capacity and 1/O Points]

Page 136 Checking a power supply capacity and I/O
points

= [Check] = [System Configuration]

Page 136 Checking system configurations

= [Parameter] = [Fix]

Page 131 Setting parameters on a module configuration
diagram

= [Parameter] = [Input Detailed Configuration Information Window]

Page 131 Setting parameters on a module configuration
diagram

= [Start XY Batch Input]

Page 136 Inputting the start XY in a batch

= [Default Points Batch Input]

Page 136 Inputting default points in a batch
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= [Toolbar] = [Module Configuration Diagram] —

= [Read Module Configuration from PLC] Page 129 Reading the module configuration from an
actual system
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Available menus when displaying the parameter editor

[Edit]

= [Set Maximum Value]

= [Set Minimum Value]

= [Copy Positioning Data]

= [Paste Positioning Datal]

= [Channel Copy]

= [Copy Axis]

= [Refresh Batch Setting] = [Enable All]

= [Refresh Batch Setting] = [Disable All]

= [Refresh Batch Setting] = [Back to User Default]

= [Automatic Device Assignment]

= [Setting Method] = [Start/End]

= [Setting Method] = [Points/Start]

= [Device Assignment Method] = [Start/End]

= [Device Assignment Method] = [Points/Start]

= [Word Device Setting Value Input Format] = [Decimal]

= [Word Device Setting Value Input Format] = [Hexadecimal]

= [IP Address Input Format] => [Decimal]

= [IP Address Input Format] = [Hexadecimal]

The menus to be displayed differ depending on the
module.

Available menus when editing a ladder program

[Edit]

= [Continuous Paste]

Page 201 Pasting device number/label name
consecutively

= [Insert and Paste]

Page 200 Pasting

= [Delete]

= [Revert to Start Editing Circuit]

Page 201 Returning ladder diagrams to the condition
before editing

= [Insert Row]

= [Delete Row]

= [Insert Column]

= [Delete Column]

= [NOP Batch Insert]

= [NOP Batch Delete]

Page 199 Inserting/deleting NOP instruction

= [Change TC Setting Value]

Page 199 Changing TC setting values

= [Ladder Edit Mode] = [Read Mode]

= [Ladder Edit Mode] = [Write Mode]

Page 184 Read mode/Write mode/Monitor read mode/
Monitor write mode

= [Edit Mode] = [Use Assigned Device for Label Input]

Page 185 Displaying a global label entered by using an
assigned device
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[Edit]

= [Ladder Symbol] => [Open Contact]

= [Ladder Symbol] = [Close Contact]

= [Ladder Symbol] = [Open Branch]

= [Ladder Symbol] => [Close Branch]

= [Ladder Symbol] = [Coil]

= [Ladder Symbol] = [Application Instruction]

= [Ladder Symbol] = [Vertical Line]

= [Ladder Symbol] = [Horizontal Line]

= [Ladder Symbol] = [Delete Vertical Line]

= [Ladder Symbol] = [Delete Horizontal Line]

= [Ladder Symbol] = [Pulse Contact Symbol] = [Rising Pulse]

= [Ladder Symbol] = [Pulse Contact Symbol] = [Falling Pulse]

= [Ladder Symbol] = [Pulse Contact Symbol] = [Rising Pulse Branch]

= [Ladder Symbol] = [Pulse Contact Symbol] = [Falling Pulse Branch]

= [Ladder Symbol] = [Pulse Contact Symbol] = [Rising Pulse Close]

= [Ladder Symbol] = [Pulse Contact Symbol] = [Falling Pulse Close]

= [Ladder Symbol] = [Pulse Contact Symbol] = [Rising Pulse Close Branch]

= [Ladder Symbol] = [Pulse Contact Symbol] = [Falling Pulse Close Branch]

Page 185 Inserting from the menu or on the toolbar

= [Ladder Symbol] = [Invert Operation Results]

= [Ladder Symbol] => [Operation Result Rising Pulse]

= [Ladder Symbol] = [Operation Result Falling Pulse]

= [Inline Structured Text] = [Insert Inline Structured Text Box]

Page 192 Inserting inline structured text

= [Inline Structured Text] = [Display Template]

= [Inline Structured Text] = [Mark Template (Left)]

= [Inline Structured Text] = [Mark Template (Right)]

Page 221 Displaying syntax templates

= [Inline Structured Text] = [Register Label]

Page 221 Registering undefined labels

= [Inline Structured Text] = [Comment Out of Selected Range]

= [Inline Structured Text] = [Disable Comment Out of Selected Range]

Page 221 Batch comment out/'uncomment of a program

= [Edit FB Instance]

Page 188 Editing FB instance names

= [Change FB/FUN Data]

Page 188 Replacing FB instances
Page 191 Replacing functions

= [I/O Argument] = [Increment Argument]

= [I/O Argument] => [Delete Argument]

Page 191 Adding/deleting arguments

= [Documentation] = [Edit Device/Label Comment]

Page 194 Entering/editing comments

= [Documentation] = [Edit Statement]

Page 195 Entering/editing statements

= [Documentation] = [Edit Note]

Page 198 Entering/editing notes

= [Documentation] => [Delete Device/Label Comment]

= [Documentation] = [Statement/Note Batch Edit]

Page 195 Entering/editing statements
Page 198 Entering/editing notes

= [Documentation] = [Show/Hide of Navigation Window]

Page 197 Line statement to be displayed in the
"Navigation" window

= [Easy Edit] = [Connect Horizontal Line to Right-Side Ladder Symbol]

= [Easy Edit] = [Connect Horizontal Line to Left-Side Ladder Symbol]

= [Easy Edit] = [Enter/Delete Horizontal Line to Rightward)]

= [Easy Edit] = [Enter/Delete Horizontal Line to Leftward]

[
[
= [Easy Edit] = [Enter/Delete Vertical Line to Downward]
= [Easy Edit] = [Enter/Delete Vertical Line to Upward]

= [Easy Edit] = [Switch Ladder Symbol Invert]

= [Easy Edit] = [Switch Pulse/Switch SET and RST Instruction]

Page 186 Switching methods for contacts/instructions

= [Easy Edit] = [Switch Statement/Note Type]

= [Easy Edit] = [Instruction Partial Edit]

= [Temporarily Change Ladders] => [Temporarily Change Ladders]

Page 202 Temporary changing

= [Temporarily Change Ladders] = [Restore the Changes]

= [Temporarily Change Ladders] = [Apply the Changes]

Page 203 Applying/restoring the changes
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[Edit]

= [Temporarily Change Ladders] => [Temporarily Changed Ladder List] Page 203 Displaying ladder blocks changed temporarily
in a list

= [Import File] Page 206 Importing/exporting ladder programs

= [Export to File] Page 206 Importing/exporting ladder programs

56

[Find/Replace]

= [Line Statement List]

Page 196 Displaying a list

= [Jump]

Page 205 Jump

= [Jump to Next Ladder Block Start]

= [Jump to Previous Ladder Block Start]

[View]

= [Toolbar] = [Ladder]

= [Comment Display]

Page 194 Entering/editing comments

= [Statement Display]

Page 195 Entering/editing statements

= [Note Display]

Page 198 Entering/editing notes

= [Display Lines of Monitored Current Value]

= [Grid Display]

= [Display Format for Device Comment]

= [Change Display Format of Device/Label Name] = [1 Cell Display]

= [Change Display Format of Device/Label Name] = [Wrapping Ladder Display]

Page 182 Configuration of the ladder editor

= [Outline] = [Expand/Collapse of Outlines]

= [Outline] = [Expand/Collapse of All Outlines]

= [Outline] = [Show/Hide of Outlines]

= [Display Device]

Page 182 Configuration of the ladder editor

= [Text Size] = [Bigger]

= [Text Size] = [Smaller]

= [Open Label Setting of Selected Element] = [Open in Front]

= [Open Label Setting of Selected Element] = [Tile Horizontally]

= [Open Program Body of Selected Element] = [Open in Front]

= [Open Program Body of Selected Element] = [Tile Horizontally]

= [Open Label Setting] = [Open in Front]

= [Open Label Setting] = [Tile Horizontally]

= [Open Device Comment Setting] = [Open in Front]

= [Open Device Comment Setting] = [Tile Horizontally]

Page 270 Displaying the device comment editor in a

program editor

= [Open Zoom Source Block]

Page 263 Creating/displaying Zooms (action/transition)

= [Instruction Help]

Page 205 Displaying instruction help
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Available menus when editing an ST program

[Edit]

= [Delete]

= [Comment Out of the Selected Range]

= [Disable Comment Out of Selected Range]

Page 221 Batch comment out/uncomment of a program

= [Register Label]

Page 221 Registering undefined labels

= [Display Template]

= [Mark Template (Left)]

= [Mark Template (Right)]

Page 221 Displaying syntax templates

[Find/Replace]

= [Jump]

Page 222 Jump

[View]

= [Toolbar] = [ST]

= [Open Label Setting of Selected Element] = [Open in Front]

= [Open Label Setting of Selected Element] = [Tile Horizontally]

= [Open Program of Selected Element] = [Open in Front]

= [Open Program of Selected Element] = [Tile Horizontally]

= [Open Label Setting] = [Open in Front]

= [Open Label Setting] = [Tile Horizontally]

= [Open Device Comment Setting] = [Open in Front]

= [Open Device Comment Setting] = [Tile Horizontally]

Page 270 Displaying the device comment editor in a
program editor

= [Open Zoom Source Block]

Page 263 Creating/displaying Zooms (action/transition)

= [Switch Between Worksheets] = [Switch to Previous Worksheet]

= [Switch Between Worksheets] = [Switch to Next Worksheet]

= [Outline] = [Expand/Collapse of Outlines]

= [Outline] = [Expand/Collapse of All Outlines]

= [Outline] = [Show/Hide of Outlines]

Page 217 Configuration of ST editor

Available menus when editing an FBD/LD program

[Edit]

= [Delete]

= [Select FBD Network Block]

Page 229 Common operations of elements

= [Layout] = [Insert Row]

Page 231 Inserting a row

= [Layout] = [Delete Row]

Page 231 Deleting a row

= [Layout] = [Insert Column(in FBD Network Block)]

= [Layout] = [Delete Column(in FBD Network Block)]

Page 231 Inserting/deleting a column

= [Layout] = [Insert Multiple Rows]

Page 231 Inserting multiple rows

= [Layout] = [Delete Multiple Rows]

Page 231 Deleting multiple rows

= [Layout] = [Layout Correction in FBD Network Block]

Page 231 Correcting layout in an FBD network block

= [Layout] = [Batch Correction of Layout in FBD Network Block]

Page 231 Correcting layout in an FBD network block in a
batch

= [Layout] = [Delete the Blank Row Between FBD Network Blocks]

Page 231 Deleting a blank row between FBD network
blocks

= [Layout] = [Batch Alignment of All FBD Network Blocks to the Left]

Page 231 Aligning FBD network blocks to the left side in
a batch
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[Edit]

= [Add Element (Ladder Symbol)] = [Open Contact]

(
= [Add Element (Ladder Symbol)] = [Close Contact]
= [Add Element (Ladder Symbol)] = [Open Branch]

= [Add Element (Ladder Symbol)] = [Close Branch]

= [Add Element (Ladder Symbol)] = [Coil]

= [Add Element (Ladder Symbol)] = [Left Power Rail]

= [Add Element (Ladder Symbol)] = [Pulse Contact Symbol] = [Rising Pulse]

= [Add Element (Ladder Symbol)] = [Pulse Contact Symbol] = [Falling Pulse]

= [Add Element (Ladder Symbol)] = [Pulse Contact Symbol] = [Falling Pulse Branch]

= [Add Element (Ladder Symbol)] = [Pulse Contact Symbol] = [Rising Pulse Close]

= [Add Element (Ladder Symbol)] = [Pulse Contact Symbol] = [Falling Pulse Close]

= [Add Element (Ladder Symbol)] = [Pulse Contact Symbol] = [Rising Pulse Close Branch]

= [Add Element (Ladder Symbol)] = [Pulse Contact Symbol] = [Falling Pulse Close Branch]

= [Add Element (Ladder Symbol)] = [Open Contact and Coil]

)
)
)
)
)
)
)
)
= [Add Element (Ladder Symbol)] = [Pulse Contact Symbol] = [Rising Pulse Branch]
)
)
)
)
)
)
)

= [Add Element (Ladder Symbol)] = [Variable]

= [Add Element (Ladder Symbol)] = [Connector]

= [Add Element (Ladder Symbol)] = [Jump]

= [Add Element (Ladder Symbol)] = [Jump Label]

= [Add Element (Ladder Symbol)] = [Return]

= [Add Element (Ladder Symbol)] = [Comment]

Page 228 Inserting from the menu or on the toolbar

= [Change Name]

= [Change FB/FUN Data]

Page 230 Replacing function elements/function block
elements

= [Update FB/FUN]

Page 230 FB/FUN whose definition is unclear

= [Edit Mode] = [Element Auto-connect]

Page 229 Common operations of elements

= [Edit Mode] = [Use Assigned Device for Label Input]

Page 228 Entering programs

= [I/O Argument] = [Increment Argument]

= [I/O Argument] = [Delete Argument]

Page 230 Adding/deleting arguments

= [Easy Edit] = [Invert Contact (Open/Close)]

= [Easy Edit] = [Switch Pulse]

= [Easy Edit] = [Switch SET and RST]

Page 228 Switching methods for contacts/instructions

= [Easy Edit] = [Link Comment]

Page 236 Linking a single comment element with a single
element

= [Easy Edit] = [Unlink Comment]

Page 236 Releasing links

= [Easy Edit] = [Comment Batch Link]

Page 236 Linking comment elements and elements in a
batch

= [Order Comment] = [Bring to Front]

= [Order Comment] = [Bring Forward]

= [Order Comment] = [Send Backward]

= [Order Comment] = [Send to Back]

Page 230 Order of comment elements

= [Process Control Extension] = [Add Structured Data Type Label for Tag Data Reference]

Page 321 Creating a user-defined tag FB

[Find/Replace]

= [FBD Network Block List]

Page 238 Displaying FBD network blocks in a list

[View]

© [Toolbar] = [FBD/LD]

= [Comment Display]

= [Device Display]

= [FBD Network Block No. Display]

= [Display Execution Order]

= [Grid Display]

= [Display Page Break]

Page 223 Configuration of FBD/LD editor
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[View]

= [Open Label Setting of Selected Element] = [Open in Front]

= [Open Label Setting of Selected Element] = [Tile Horizontally]

= [Open Program Body of Selected Element] = [Open in Front]

= [Open Program Body of Selected Element] = [Tile Horizontally]

= [Open Label Setting] = [Open in Front]

= [Open Label Setting] = [Tile Horizontally]

= [Open Device Comment Setting] = [Open in Front]

= [Open Device Comment Setting] = [Tile Horizontally]

Page 270 Displaying the device comment editor in a
program editor

= [Open Zoom Source Block]

Page 263 Creating/displaying Zooms (action/transition)

= [Switch Between Worksheets] = [Switch to Previous Worksheet]

= [Switch Between Worksheets] => [Switch to Next Worksheet]

[Online]

= [Monitor] = [Faceplate]

Page 448 Checking tag data on the gauge window
(faceplate)

Available menus when editing an SFC program (SFC diagram)

[Edit]

= [Delete]

= [Select SFC Network Block]

Page 253 Common operations of SFC elements

= [Change TC Setting Value]

Page 199 Changing TC setting values

= [Modify] = [Name]

Page 246 Changing a step name/step No./step attribute/
step attribute target
Page 247 Changing a transition name/Transition No.

= [Modify] = [Direct Expression for Transition]

Page 248 Creating a transition

= [Modify] = [Qualifier]

= [Modify] = [End Step/Jump]

Page 243 SFC element

= [Modify] = [Step Attribute]

= [Modify] = [No Step Attribute]

= [Modify] = [SC: Coil HOLD Step]

= [Modify] = [SE: Operation HOLD Step (without Transition Check)]

= [Modify] = [ST: Operation HOLD Step (with Transition Check)]

= [Modify] = [R: Reset Step]

= [Modify] = [BC: Block Start Step (with END Check)]

= [Modify] = [BS: Block Start Step (without END Check)]

= [Modify] = [Step Attribute Target]

Page 246 Changing a step name/step No./step attribute/
step attribute target

= [Modify] = [Device]

Page 246 Changing a step name/step No./step attribute/
step attribute target
Page 247 Changing a transition name/Transition No.

= [Modify] = [Switch between Jump Symbol and Connection Line]

Page 250 Switching a jump/connection line

= [Insert] = [Step]

Page 246 Inserting a normal step

= [Insert] = [Transition]

Page 247 Inserting a transition

= [Insert] = [Action]

Page 249 Inserting an action

= [Insert] = [Jump]

Page 250 Inserting a jump

= [Insert] = [Selection Branch]

= [Insert] = [Simultaneous Branch]

Page 252 Inserting a branch below a step/transition

= [Insert] = [Selection Branch Leg]

Page 252 Adding a selection branch on the right side of a
transition/selection condition

= [Insert] = [Simultaneous Branch Leg]

Page 252 Adding a simultaneous branch on the right side
of a step/simultaneous branch
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[Edit]

= [Insert FBD/LD Element] = [Left Power Rail]

= [Insert FBD/LD Element] = [Open Contact]

= [Insert FBD/LD Element] = [Close Contact]

= [Insert FBD/LD Element] = [Open Branch]

= [Insert FBD/LD Element] => [Close Branch]

= [Insert FBD/LD Element] = [Pulse Contact Symbol] = [Rising Pulse]

= [Insert FBD/LD Element] = [Pulse Contact Symbol] = [Falling Pulse]

= [Insert FBD/LD Element] = [Pulse Contact Symbol] = [Rising Pulse Branch]

= [Insert FBD/LD Element] = [Pulse Contact Symbol] = [Falling Pulse Branch]

= [Insert FBD/LD Element] = [Pulse Contact Symbol] = [Rising Pulse Close]

= [Insert FBD/LD Element] = [Pulse Contact Symbol] = [Falling Pulse Close]

= [Insert FBD/LD Element] = [Pulse Contact Symbol] = [Rising Pulse Close Branch]

= [Insert FBD/LD Element] = [Pulse Contact Symbol] = [Falling Pulse Close Branch]

Insert FBD/LD Element] = [Variable]

Insert FBD/LD Element] => [Connector]

=
= [
= [Insert FBD/LD Element] = [Comment]
=1

1/0 Argument] = [Increment Argument]

= [I/O Argument] = [Delete Argument]

Page 230 Adding/deleting arguments

= [Easy Edit] = [Invert Contact (Open/Close)]

= [Easy Edit] = [Switch Pulse]

Page 228 Switching methods for contacts/instructions

= [Easy Edit] = [Link Comment]

Page 236 Linking a single comment element with a single
element
Page 262 Linking a comment

= [Easy Edit] = [Unlink Comment]

Page 236 Releasing links

= [Easy Edit] & [Comment Batch Link]

Page 236 Linking comment elements and elements in a
batch

= [Order Comment] = [Bring to Front]

= [Order Comment] = [Bring Forward]

= [Order Comment] = [Send Backward]

= [Order Comment] = [Send to Back]

Page 230 Order of comment elements

= [Edit Step/Transition]

Page 262 Editing Step No./Transition No.

= [Properties]

[Convert]

= [Convert Block]

Page 262 Converting a block

[View]

= [Toolbar] = [SFC]

= [Comment Display]

= [Device Display]

= [Display Step/Transition]

= [Switch Ladder Display] = [Detailed Expression]

= [Switch Ladder Display] = [MELSAP-L (Instruction Format)]

= [Grid Display]

Page 241 Configuration of SFC diagram editor

= [Open SFC Block List]

Page 265 Displaying an SFC block list

= [Open Zoom List]

Page 264 Displaying a Zoom list

= [Open Label Setting of Selected Element] = [Open in Front]

= [Open Label Setting of Selected Element] = [Tile Horizontally]

= [Open Program Body of Selected Element] = [Open in Front]

= [Open Program Body of Selected Element] = [Tile Horizontally]

= [Open Label Setting] = [Open in Front]

= [Open Label Setting] = [Tile Horizontally]

= [Open Device Comment Setting] = [Open in Front]

= [Open Device Comment Setting] = [Tile Horizontally]

Page 270 Displaying the device comment editor in a
program editor

= [Open Zoom/Start Destination Block]

Page 241 Configuration of SFC diagram editor
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= [Open Start Source Block]

Page 246 Creating a step that makes another block
activated

= [Control SFC Steps] = [Activate the Selected Steps]

Page 429 Changing the active status

= [Control SFC Steps] = [Deactivate the Selected Steps]

= [Control SFC Steps] = [Activate the Selected Steps Only]

FC program (block list)

= [Delete]

= [Jump]

Page 266 Jump

= [Block Information Find Device]

Page 266 Searching for block information

= [SFC Block List Comment]

Page 265 Displaying an SFC block list

= [Display Device]

= [Open SFC Body]

Page 266 Displaying SFC diagrams

= [Open Label Setting]

Page 266 Displaying local label editor

label editor

= [Delete]

= [Select All]

= [New Declaration (Before)]

Page 158 Editing a row

= [New Declaration (After)]

= [Delete Row]

= [Import File]

Page 167 Importing/exporting files

= [Export to File]

= [System Label] = [Reservation to Register System Label]

Page 174 Registering labels in system label database

= [System Label] = [Reservation to Release System Label]

Page 174 Releasing system labels

= [System Label] = [Import System Label]

Page 174 Importing system labels in system label
database to GX Works3

= [System Label] = [Reflect to System Label Database]

Page 174 Registering labels in system label database

= [System Label] = [Check the changes of the System Label Database]

Page 175 Importing the changes of system label
database

= [System Label] = [Execute Verification Synchronous with System Label]

Page 175 Verifying system label information

= [Copy Device Comment]

Page 166 Copying device comments

= [Delete Blank Rows]

Page 158 Deleting a blank row

= [Toolbar] = [Label]

= [Show/Hide of Label ltem]

= [Display Program Editor]
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= [Delete]

= [Enter Character String]

Page 293 Setting character strings

= [Clear All (All Devices)]

= [Clear All (Displayed Devices)]

Page 293 Clearing whole memory of device memory

= [FILL]

Page 292 Setting values in batch

= [Register/Import Device Initial Value]

Page 294 Interaction with device initial value

= [Display Format Detailed Setting]

= [Delete]

= [Select All]

= [Detect the Mismatched Comment]

Page 271 Detecting devices with empty cell

= [Read from Sample Comment]

Page 275 Reading sample comments

= [Delete Unused Device Comment]

Page 272 Deleting unused device comments

= [Clear All (All Devices)]

= [Clear All (Displayed Devices)]

Page 272 Clearing all device comments

= [Import File]

= [Export to File]

Page 273 Importing to/exporting from device comments

= [Hide All Bit Specification Information]

= [Show All Bit Specification Information]

= [Cut the Range Including Hidden Bit Specification Information]

= [Copy the Range Including Hidden Bit Specification Information]

= [Paste the Range Including Hidden Bit Specification Information]

Page 271 Creating device comments

= [Export to File]

Page 121 Exporting data to file

= [Next Unmatched]

= [Previous Unmatched]

Page 118 Checking a verification result

= [Return to Result List]

= [Close Detailed Result]

= [Close All Detailed Result]

—e Device/Buffer Memory Batch Monitor window

= [Display Format Detailed Setting]
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Available menus when displaying the tag FB setting editor
[Edit]

= [Delete] —

= [Select All]

= [New Declaration (Before)]

= [Delete Row]

= [Export Assignment Information Database File]
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2.5 Checking and Changing Shortcut Keys

Shortcut keys of each function can be checked and changed in the "Shortcut Key" screen.
Up to three shortcut keys can be assigned to one command.

Window.
[Tool] = [Shortcut Key]

Shortcut Key @
’ﬂ' Shortcut Key Setting

Changing Target:

i)

Command Key 1 Key 2 Key 3 Fixed o
T N -
[ Mew Chrl+N
BOpen Ctrl+0
o Close
H Save Ctrl+5
o Save As
o Delete
5 Project Werify
(+] L Project Revision
# Change Module Type/Operati...
y m

Function Module

Fy|

Current Assignment:

[ Import... ] [ Export... ]

Current Key Format: [GK \Warks3 Format -]

Operating procedure
1. Double-click a command cell to change the shortcut key.

2. Pressa key to assign on the keyboard.

EChanging the default setting

The shortcut key assignment set to the default can be changed by selecting a format from the pull-down list for "Current Key

Format"

The available formats are as follows:

* GX Works3 format: Select this to reset the shortcut key assignment to the original one. Keys same as GX Works2 are
included.

+ GPPA format: Select this to change the shortcut key assignment for all commands to one same as GPPA in a batch.

+ GPPW format: Select this to change the shortcut key assignment for all commands to one same as GX Developer in a
batch.

+ MEDOC format: Select this to change the shortcut key assignment for all commands to one same as MELSEC MEDOC in
a batch.

Point/®

By importing an exported file (*.gks), the setting can be utilized on other personal computers.
Setting files exported in GX Works2 can also be imported.
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2.6

Checking and Changing Colors and Fonts

Colors and fonts used in each editor can be checked and changed in the "Color and Font" screen.

The changed color and font settings are saved for each user.

Window

[View] = [Color and Font]

Color and Font

Target Ladder Editor

= A Font Setting
Font Setting
Font

= &% Color Setting

Automatic

Based on System Settig

Nermal Text and Symbol . Black

Ruledline [ custom

Normal Background D White

Monitoring Information . Blue N
Cursor Overwrite Mode . Custom

Cursor Insert Mode . Custom

Unconverted Ladder Background l:‘ Custom

m

[ I T

Converted Error Background D Yellow

Commen Comment [ Green

Comment of Each Program . Green o
[ mport. | [ Eport.

[ Backtobefait | [ ok

J[ Cancel ]

Apply

Operating procedure

O A Wb

Select an editor from the pull-down list for "Target".

Select "User Setting" from the pull-down list for "Font Setting".

Set each item in the "Font" screen, and click the [OK] button.

Select a color to change in "Color Setting", and click the [Apply] button.
Click the [OK] button.

Pointp

By importing an exported file (*.gcs), the setting can be utilized on other personal computers.
Setting files exported in GX Works2 can also be imported. However, color names may differ.

Precautions

Some fonts may be displayed as garbled characters.
If this happens, change the setting to another font.
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2.7 Comment Display Setting

Multiple comments are used in a project.
Comments which are used in a project and which are displayed in each editor and monitor screen can be set in the "Multiple

Comments Display Setting" screen.

Up to five comment titles (comment No.1 to 5) can be set.

Comment No.6 to 12 are used for entering comments in predefined language.
Do not use comment No.13 to No.16 (Reserved1 to Reserved4).

Window
[View] = [Multiple Comments Display Setting]
Multiple Comments Display Setting \E]
[F] Enable Multiple Comments Display

Mo Target Available Comment Title -
1 <] ol Comment
2 Comment2 L
3 Comment3 i
4 Comment4
5 Comment5
6 Japanese/HAEE
7 English
8 Chinese Simplified/Ef{FR3L
9 Korean/EH -

Operating procedure
. Select "Enable Multiple Comments Display".

Select "Available", and enter a comment title.

Select a comment to display in a program editor or each monitor screen in the "Target" column, and click the [OK] button.

A WN =

Enter a comment in each row in the device comment editor.
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2.8 Option Setting for Each Function

Some functions and editors include the option settings. By changing the option settings, the screen display format can be
changed and the detailed operation settings for each function can be set.

Window

[Tool] = [Options]

Options @
=] Operational Setting

Save project after corversion Mo E
Save project after Wite to PLC Mo E
Save project after Online Prograrm Change Mo E
Save project after changing TC Setting Value and wr Mo E

[} Program Editor

2 Other Editor

36 Edit

i Find/Replace

5 Monitor

2 Online

45‘ Convert

fio Intelligent Function Module

EiQ Works Interaction

l Back ko Defaulk ] I Back to User Default ]

[ Import... ] [ Expart... ]

Set as User Default [ ok ] [ Cancel ]

Operating procedure
Set each item and click the [OK] button.

Pointp
By importing an exported file (*.gos), the setting can be utilized on other personal computers.
Note that the setting items set for "Project" = "Device Comment Reference/Reflection Target" are not
exported.

Precautions

EConverting programs

After changing the following option setting, converting all programs is required.

* [Tool] = [Options] = "Other Editor" = "Label Editor Common" = "Data Type Setting"

* [Tool] = [Options] = "Convert" = "Basic Setting" = "Operational Setting"

As a precautionary measure, perform the following operation before switching the CPU module to RUN.

1. Resetthe CPU module.
2. Clear values of devices/labels to '0' (Including latch).

3. Clear values of file registers to '0".

ENumber of program steps
Depending on the following option setting or the version of GX Works3, the number of steps of a program, module FB, and

library (with the "msIm" extension ) may be changed from the value mentioned in each manual.
* [Tool] = [Options] = "Convert" = "Basic Setting" = "Operational Setting" = "Optimize the Number of Steps."
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HProject for which "Yes" is selected for "Optimize the Number of Steps."
A conversion error may occur in a project that satisfies the following two conditions. In that case, a subroutine program or

interrupt program must be changed to a program using an FB or inline structured text box.

* "Yes" is selected for "Optimize the Number of Steps.“*1 in [Tool] = [Options] = "Convert" = "Basic Setting" = "Operational
Setting".

» Any of the data in the following table is used in a subroutine program or an interrupt program.

*1 "Collectively Allocate Temporary Area to Optimize the Number of Steps" is also displayed for a project used for an FX5CPU.

No. Data
1 A label for which two or more devices or labels are used as an array index
(Example) A label whose data type is structure array
My stLabel[D 0L abelHDTE [}
e
(Example) A label whose data type is two-dimensional array
MOV wlabeltrap 000 [li]
I
2 A subroutine type function block in which EN/ENO is used
3 Standard function
DINT_TO_BCD(_E), BCD_TO_DINT(_E), MUL(_E), DIV(_E), MOD(_E), XOR(_E), MAX(_E), MIN(_E), MUX(_E), LT(_E), LE(_E), EQ(_E),
GE(_E), GT(_E), MID(_E), CONCAT(_E), INSERT(_E), MUL_TIME(_E), DIV_TIME(_E)

Modify a subroutine program or an interrupt program by any of the following methods.
(1) Change a program to a function block.

Subroutine program

« Change the subroutine program (1) to the function block (2), and change the program to call the created function block (2).

(Example) Program before modification

bLabell
ot | [_CALL 1152
blapelz |
_| '_
1271 FEND
L e e s o el S et St S | A
Pi192) SM400 |
i [29) I | MO KI000  wlabelrayl [DOD1] |
] SHa00 1
| [ wlsheltrayl[DODT] D100 wlsbelina[DODAL| |
Rttt ottt g -l
(641 L RET |
(65 {END }
(1)
(Example) Program after modification
[D]| SubroutineFrogram 1 [ SubroutineProgram | |
bLabell |
f B:EN EMDE] [Instruction
| P1192 |
blLabel2
e | T
RET

@)
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Interrupt program

» Change the interrupt program (1) to the function block (2).

(Example) Program before modification

T T T T S B b
fa) } [ FOY FI000 _wlsbelmrapioooa]| |
b g |
271 l [ . wlabelhrad [DOD] - 0100 wlsbelhnael [0OD11] |
e T o T __________________ o
I
[4SJ| | [ TRET |

(Example) Program after modification

1z
L}
m [ ItemupFrocram | (IntemuptPragram ) Instruction
1129
2 ( T N
i
| IRET

(2)
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(2) Change a program to an inline structured text box.

Subroutine program

« Create the subroutine program (1) to the inline structured text (2), and change the program to call the created inline structured text (2).

(Example) Program before modification

blLabell
o | [ LAl Pi152
bLabel? |
_| '_
[27) L FEND |
L e e e e S et St e | A
P92 5400 |
H [29) } [ FOY K1000 __wlabeltrayl [DOD] |
1 Shd00 1
| A I wishelrap[DOLA] . D100 wisbelrayl[DODT] | |
o — ]t sttt ottt o g -l
[B4) ;% A
[E5] {END }
()]
(Example) Program after modification
bLabell 11 p1oo := 1000 i
! 2! DMINUS(SMAOD, wlsbelfreay![D0,01], D100, wisheldrray2[DO,01]);
Instruction
o P1192
Fm
RET
blLabel2
()
Interrupt program
» Change the interrupt program (1) to the inline structured text (2).
(Example) Program before modification
. s S U 1
t4) } [ FOY FI000__wlcbeltnmoooal] |
b shann I
[ f { wlahelbray1[DODT] _ D100 __wlahelrayipooi]| |
e o —— L — . T __________________ o
N
[451| | L IRET |
Q)]
(Example) Program after modification
(m
hz3 SM4PU 1100 1= 10003 =
f z DMINUS (5HA00, wlzbe ldrrayi[00,01], 0100, wlabeldrray2[D0,01]0;
) Instruction
1129
IRET
Fl
[57) IRET
|

()
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BAnN error 'Temporary area exceeded' occurs in an FX5CPU

Atemporary area is used for passing and receiving the arguments of function blocks and functions, and calculating
operations.

The memory capacity for a temporary area that can be allocated for each program block in a program file is limited. If a
program file including a program block exceeding the capacity is written to a CPU module, an error "Temporary area
exceeded' will occur.

In that case, reduce the usage of the temporary area for one program block by any of the following actions.

« Set "No" for "Collectively Allocate Temporary Area to Optimize the Number of Steps" in [Tool] = [Options] = "Convert" =
"Basic Setting" = "Operational Setting"

+ Divide one program block into some program blocks

2 SCREEN CONFIGURATION AND BASIC OPERATIONS 1
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Process control extension setting

/\CAUTION

HWTo set the event notification, confirm the setting contents carefully.

If there is no module set in "Event Notification" or the setting contents is incorrect, the following phenomena may result when an event occurs.

* The CPU module stopped due to the error.
* The network module communication error occurs.
» No event notification is received.

When adjusting the system, after confirming that nothing affects of the actual system, it is recommended to check that the above phenomena do not result
when an event occurs by an operation such as switching the control modes of a faceplate (example: MANUAL — AUTO, AUTO — MANUAL).

Window.

[Tool] = [Options] = "Convert" = "Process Control Extension Setting"

hili
Qutput

Pracess Contral Extension Setting

Fa Intelligent Function Module

Options ==
5 Project - Switch the Control Made to MANUAL Mo |z| -
2 = Event Notification
Event Notification Function Mot o Lise [+
Start 10 Mo, U
Caonnection Mo, 1
PC Side Network Mo, 1
&ﬂPrugmm e PC Side Specification Station Mo,
PC Side Station Mo. 1 -
L Other Editor PC Side Group No. 1
36 Edit = Hast Station Channel 8 E
i Find/Replace B Redundant Setting
# Monitor Tracking Elock Mo, §4 =
2 Online Event Notification
FConvert

[F— g—————

I Back to Default l I

Back to User Default

)

Set as User Default

Cancel ]

L ]

HEEvent notification

The following table shows the options of "Event Notification Function".

Options

Description

Not to Use

No event is notified to PX Developer Monitor Tool even though an event occurs (including an alarm) in a
CPU module.

Built-in Ethernet Port CPU

Events (including an alarm) occurred in a CPU module are notified to PX Developer Monitor Tool via an
Ethernet port.

Ethernet

Q Compatible Ethernet

Events (including an alarm) occurred in a CPU module are notified to PX Developer Monitor Tool via
Ethernet.

Specify the connection number of port 1 for "Connection No.".

When using an Ethernet module (Port 1 network type: Q-compatible Ethernet) , select "Q Compatible
Ethernet".

For details on Q-compatible Ethernet, refer to the following manual.

[TIMELSEC iQ-R Ethernet/CC-Link IE User's Manual (Startup)

CC-Link IE Controller Network

Events (including an alarm) occurred in a CPU module are notified to PX Developer Monitor Tool via CC-
Link IE Controller Network.
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Precautions
HBFor CC-Link IE Controller Network

Do not use the following channel numbers for the link dedicated instructions in a ladder program.

« Channel number used by the own station: Channel number set in "Event Notification"

» Channel number of a target station used for storing data: 1 (number for PX Developer Monitor Tool)
For details on channel numbers, refer to the manual of a network module used.

HFor an Ethernet module/built-in Ethernet CPU
Broadcast in UDP/IP is used for sending data.
The UDP connection device number (broadcast) that was added in the following parameter is required to be set for

"Connection No." in "Event Notification".

* Ethernet module: "Module Information" = "(module name)" = "(module parameter)" = "Basic Settings" = "External Device
Configuration"

* Built-in Ethernet CPU: "(CPU model name of the project)" = "Module Parameter" = "Basic Settings" = "External Device
Configuration"

The same number needs to be set for "Port No." of "Sensor/Device" and "Event Notification UDP Port No.(HEX)" in PX

Developer Monitor Tool.

For details, refer to the following manual.

L1 PX Developer Version 1 Operating Manual (Monitor Tool)
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2.9 Printing Data

This section explains the printing method of data created in GX Works3.

Window.

[Project] = [Print] (&)

Print

Print Item

FB/FUN

Device Comment
Dievice Memory

(¥ Device Initial vale
System Parameter
Control CRU

(%] Mocule Information
Project Contents List

Statement/Mote
Device List

{38 Cross Reference 1
{38 Cross Reference 2
38 verification Result

Product Information List

Set Print Order

Move Up Move Down

Cormmmon Setting
Colorfront Setting

ColorfFont Setting Current Color/Font Setting - * Please set it to default setting when printed content is hard to see,

[ErmterSetup..‘ ] [ Page Setup... ] [ Print Preview ] [

Print... ] [ Close ] [ Cancel ]

When no data exist or only read-protected data exist in "Print" and "Do Not Print" lists, X is shown on the checkbox of print

items.

Operating procedure

1. Selectdatato print and set each setting.

2. Change the printer by clicking the [Printer Setup] button and set the page setting by clicking the [Page Setup] button.

3. Click the [Print] button.

Point ;>

If the print result is hard to see, it will be more visible by changing its colors and fonts to the defaults when

printing. (Example: When the background color of an editor is set to black, the background color in print result

can be changed to white.)

By setting the following option, the color and font for the printing can be changed.

 "Print All (Common Setting)" = "Common Setting" = "Color/Font Setting" in the "Print" screen
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The print image of each data can be checked.

i [F=1 F=H T
= [0 @ wo% =@

.4 1 B Bl Pt tem Ladder ~ Data Name  ProgPau + Display

Ladder 512712014
Data Name : ProgPou

M

1. Select [Project] = [Print Preview].
2. Click the [Print Preview] button in the "Print" screen.

3. To change data to preview, select "Print ltem" and "Data Name", and click the [Display] button.

Considerations

EDisplaying print previews and printing data
While the following functions are being performed, neither displaying print preview nor printing data can be performed.

* Monitor
» Simulation
 Offline monitor

HPrinting a large amount of data
Large amount of data may not be printed at all or printed half way due to the limitations of printer driver or Windows® print

spooler. In this case, print the data by any of the following methods.

« Split the data by setting a print range

 Select "Print directly to the printer" in the [Advanced] tab of the property screen (select [Control Panel] = [Devices and
Printers] from Windows® Start' ")

+ Set "Output by Item" for the print job output in the "Printer Setup" screen.

*1  On the Start screen or from the Start menu.
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HEOutputting the print contents on a file

* When print contents are output to a file, the "Save As" screen may appear in the background of other screens.
Press the [&t]+[Teb] keys or [At]+[E&lys to bring the screen in the foreground.

» GX Works3 will not respond if it is operated while the "Save As" screen is being displayed.
When the message appears, select "Wait for the program to respond". Selecting "Close the program" results in loss of
unsaved data.

HPrinting ladder programs

For "Start Row" and "--End Row" of "Specify Print Range", specify the rows that is shown when a whole program is displayed

in a ladder editor.

Depending on the following setting and menu selection, the number of rows in print result may differ from that of the range

specified.

* Print screen setting: "Ladder" = "Setting by Item (Ladder)" = "Additional Information" = "Statement/Note" in the "Print"
screen

* View menu: [View] = [Statement Display] and [Note Display]

O: Selected, —: Unselected

Print screen setting View menu Print result
Statement/Note Statement Note
@) @) O Matched
@) — Mismatched
— O
— @) O
) _
— O
— — Matched

The display magnification of a print result is 100%.
If the display magnification*1 of a ladder editor is set to a value other than 100%, some characters may get cut in a print result.
In this case, set the display magnification*1 of a ladder editor to 100%, and adjust the column width as necessary.
*1 The display magnification of a ladder editor can be set in the following menu.
[View] = [Zoom] = [Set Zoom Factor]

HPrinting FBD/LD programs

In the FBD/LD editor, elements can be placed arbitrarily. Therefore, the elements will be printed across multiple pages as
shown below.

Check where the page breaks are by any of the following methods before printing.

» Select [View] = [Display Page Break].

* Click the [Print Preview] button in the "Print" screen.

The paper setting different from one in the page setting can be set in "FBD/LD" in the "Print" screen.

The shaded area (1) indicates the partially overlapped area between the pages.

k/7 (1)

TIMER 100 FB| IFBM1
TIMER_100_FB 0DFBM ‘
( X2 o Goil  Vakiel ‘alusOut ‘—I D&
77 ;— Preset Sea Seatus -_{ M10 J
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EPrinting SFC programs

* When printing statements and notes, ones in a Zoom will not be printed.

* In the SFC diagram editor, SFC elements will be printed across multiple pages as shown below. Check the layout in the
print preview before printing.

[Ex]

The shaded area (1) indicates the partially overlapped area between the pages.

T 17

HPrinting the product information list
The information in a specified CSV file is printed out within the range of 500 rows x 20 columns.
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PART 2

PART 2 SYSTEM DESIGN AND
SETTINGS

This part explains the system design such as project management and parameter/label settings.

3 PROJECT MANAGEMENT

4 CREATING MODULE CONFIGURATION DIAGRAM AND SETTING PARAMETERS

5 REGISTERING LABELS

79



3 PROJECT MANAGEMENT

This chapter explains basic operations and management of a project.

3.1  Project File and Data Configuration

Projects created in GX Works3 are saved as a workspace format or single file format.
The data created for projects is displayed in the "Navigation" window.

File format

Workspace format

A workspace manages multiple projects at once.
When constructing a system composed with multiple CPU modules, a project file needs to be created for each CPU module.
Multiple project files in a same system can be managed by saving them as a workspace format.

<System configuration example>

\

/First stage construction for company A

<Alarm processing A>

Ethernet

<Control B>

C CC-Link IE Field Network )

<Conveyor control C> <Additional processing D> /

-

Batch-manage projects in the workspace format

<GX Works3 project management>

[b First stage construction for company A -+ Workspace

Alarm processing A
Control B

----- Project
Conveyor control C

Additional processing D

3 PROJECT MANAGEMENT
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EWorkspace/project configuration

-

Mame Type Folder configuration
J XNV data File folder 5
C\G)(W? data File folder 2
»
Mafrie Type
) / yp
. First stage construction for company & File folder Workspace
. Second stage construction for company & File folder Marne A Type
|| workspacelist HML Document
/_‘ projectlist KWL Document
(3) (4) HE] Corweyor contral ¢ G533 File
HE contral B GX3 File
/.ﬂEAlarm processing & G2 File
(5) ‘|_'Ei Additional processing D GX3 File

: (1) Save destination folder

| (2) Workspace name folder

1 (3) workspacelist.xml

1 (4) projectlist.xml

: (5) GX Works3 project file (same format as single file format)

@ Editing a configuration or name

Do not change or delete a workspace configuration or project name by using an application such as Windows® Explorer. A
project that does not contain actual data may remain in the project list displayed in the "Open Project" screen. (Select [Project]
= [Delete] to delete the project.)

@ Copying a project

When copying a project by using an application such as Windows® Explorer, perform any of the following operations.

By doing so, a project can be copied without collapsing the configuration of the workspace/project.

» Copy an entire save destination folder ((1) in the above figure).

» Copy a workspace name folder and "workspacelist.xml" ((2) and (3) in the above figure).

» Copy a GX Works3 project with the same name.

Single file format

A single file format does not need a workspace.

Projects can be managed regardless of the folder configuration and the file configuration by saving projects as a single file
format.

Thereby, operations such as changing a project name, copying and pasting a project, and sending and receiving data can
easily be performed using an application such as Windows® Explorer.

Safety project backup

A system administrator needs to back up a safety project and save the data securely to restore it anytime.

To back up a project , be sure to use the menu [Project] = [Save As] in GX Works3.
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Data configuration

Data displayed in the "Navigation" window

The following shows the data displayed in the "Navigation" window in a tree. (Default data names are used.)

EModule configuration data

Creation method: [~ Page 127 Creating a Module Configuration Diagram

Figure

Item

Description

fodule Configuration

Module configuration
diagram

Data that displays a target system of a project graphically.

EProgram data
Creation method: [==~ Page 107 Creating Data

Figure

Item

Description

Execution type

Program file
Program block
Local label
Program body

Worksheet
(Program body)

Block

Program body

Execution type

n Type

ed Program Unregistered program
Program file
(For safety)

nsionProggam Program file

System header
System footer

Execution type

A setting for when a program operates.

To execute programs in a CPU module, the programs need
to be assigned to any of the execution types.

"=~ Page 181 Setting method

Program file

A file that manages programs.
It should be created for each execution process.
Created files are written to a CPU module individually.

Program block
(POU)

Data that composes programs.

Local label

Label data that can be used only in a defined program
block.

Program body

Program data that is created in Ladder Diagram language.

Worksheet
(Program body)

Program data that is created in Structured Text or Function
Block Diagram/Ladder Diagram language.

By using Structured Text or Function Block Diagram/Ladder
Diagram language, multiple worksheets (program bodies)
can be created in a program block.

Block

Data that composes SFC blocks.

Program body

SFC diagram data that is created by using Sequential
Function Chart language.

Program file
(For safety)

A file that manages safety programs.

Unregistered program

A folder that temporarily stores program files with no
execution type determined. Stored program files will not be
executed if they are written to a programmable controller.

(For process control)

Program file
(For process control)

A program file with the process control extension enabled.

System header

System footer

A program block required to execute a process control
program of the scan execution type. No editing is allowed.
=~ Page 282 System header and system footer
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Figure Item Description
T FB file Afile that manages function blocks.
. : P I.IFE'-FILE FB file FB files are written to a CPU module individually.
" ':I'r IFLF' Function block =~ Page 317 Creating a Function Block
B = FhPou
L Local label Function block Data that composes the programs of function blocks.
gri Program body (POU)
E f FbPoul Local label Label data that can be used only in defined function blocks.
Worksheet Program body Function block data that is created in Ladder Diagram
@) Frograme (Program body) language.
= B FEFILEL . FB file This data is referred to as an 'FB program' in this manual.
(For safety) Worksheet Function block data that is created in Structured Text or
(Program body) Function Block Diagram/Ladder Diagram language.
By using Structured Text or Function Block Diagram/Ladder
FUN file Diagram language, multiple worksheets (program bodies)
Function can be created in a function block.
Local label This data is referred to as an 'FB program' in this manual.
Program body FB file Afile that manages a function block of a safety program.
(For safety)
Worksheet FUN file A file that manages functions.
(Program body) The function files are written to a CPU module for each FUN
FUN file fle. _ _
(For safety) =~ Page 328 Creating a Function
Function Data that composes a program of a function.
(POU)
Local label Label data that can be used only in defined functions.

Program body

Function data that is created in Ladder Diagram language.
This data is referred to as a 'FUN program' in this manual.

Worksheet
(Program body)

Function data that is created in Structured Text or Function
Block Diagram/Ladder Diagram language.

By using Structured Text or Function Block Diagram/Ladder
Diagram language, multiple program bodies can be created
in a function.

This data is referred to as a 'FUN program' in this manual.

FUN file
(For safety)

A file that manages functions of safety programs.

Pointp

When a label or a program body is set to be hidden, a program block, function block, and function is displayed

at the lowermost layer (i.e. the layer of them in the tree is not displayed). Therefore, some data items, which

are usually displayed on the lower part of the tree, can be seen without scrolling.

« Select "No" for "Display Labels" and "Display the Program Body" from [Tool] = [Options] = "Project" =
"Navigation" => "Display Setting".

MNawvigation MHavigation

T | 5 [ o = O | 7= | | A 5

Display Labels: Yes
Display the Program Body: Yes

Display Labels: No
Display the Program Body: No
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HLabel data

Creation method: [==~ Page 107 Creating Data

Figure Item Description
Global label A label that can be accessed from all program blocks and
function blocks in a project.
Global label =~ Page 157 Registering Labels
Module label Module label Alabel that is used to access an I/O signal or buffer memory
Safety global label of a module.
Standard/safety "5~ Page 168 Registering Module Labels

shared global label
System structure
definition

Structure definition

Structures required
for module labels

Global label used
for the process
control extension

Structure definition
of tag data

Safety global label

A global label for safety programs.

Standard/safety shared
label

A global label that can be used in both standard programs
and safety programs.

System structure definition

A structure registered in the system label database.

Structure definition

Data that defines structure as a data type.

This can be used as a data type of all labels which can be
defined in a project except for a recursive definition in the
defined structure.

Structure definition
required for module labels

Data that automatically registers a structure required for a
module label.

Global label used for the
process control extension

A global label that is automatically registered as "M+PTAG"
at the time of registration of tag FBs.

Atag FB instance and tag data are created.

=~ Page 169 Registration of tag FBs

Structure definition of tag
data

Structure definition of tag data that is automatically
registered at the time of registration of tag FBs.

HEDevice data

Creation method: (<=~ Page 107 Creating Data

Figure

Item

Description

Each program
device comment
Common device
comment

Device memory

Device initial value

Each program
device comment

Device comment data that is used in a program file which
have a same name.
IS~ Page 268 Registering Device Comments

Common device comment

Device comment data that is commonly used in multiple
programs.
=~ Page 268 Registering Device Comments

Device memory

Data that includes a value to be written to/read from a
device in a CPU module.
=~ Page 289 SETTING DEVICE MEMORY

Device initial value

Data that defines a value which is set to a device when a
CPU module is in RUN.
5~ Page 295 SETTING DEVICE INITIAL VALUES

HParameter data

The structure of the tree and the creation methods: (=5~ Page 137 Setting Parameters

HOther data

Figure

Item

Description

Remote password

Remote password

By setting a password to a CPU module, access from the
module other than specified RJ71EN71, serial
communication module, and built-in Ethernet CPU can be
prohibited.

[Z5~ Page 477 Restricting Access from Other Than Specific
Communication Route
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3.2 Creating Project Files

This section explains basic operations of GX Works3 such as creating, opening, and saving projects.

Creating a project

For a safety project, registering a user is required when creating a new project since a user information for the User

Authentication function is needed. (I~ Page 469 User management)

Window.

[Project] = [New] ([1)

New @

Series [Ail RCPU ']

Type [n R08 ‘]

Program Language [ﬁ Ladder ‘]

Operating procedure

Set each item and click the [OK] button.

Precautions

When creating a safety project, set a screen saver in Windows ® to lock the personal computer automatically if the non-
operated state has been continued for a certain time.
For details, refer to Windows® Help and Support.

BSelecting QCPUs (Q mode), LCPUs, or FXCPUs

When a QCPU (Q mode), an LCPU, or an FXCPU is selected, GX Works3 is started in the Q/L/FX series compatibility mode.
When GX Works?2 is installed on the personal computer, it will be started up automatically.

If it is not installed, execute the "setup.exe" in the installation DVD-ROM (Disk2) of GX Works3.

ECreating projects used for RnENCPUs

An RnENCPU consists of the two slots; CPU part and network part.

The CPU part only is placed after creating a new project.

Place the network part any of the following methods.

* Place a CPU extension module (_RJ71EN71) in the "Module Configuration" window.

+ Set a CPU extension module (_RJ71EN71) in "I/O Assignment Setting" in "System Parameter".

BSpecifying model names of FX5CPUs

A model name of an FX5CPU can be specified by any of the following methods.

* Right-click on a CPU module on the module configuration diagram, and click [Change CPU Model Name] from the shortcut
menu.

« Select the specific model name of a CPU module in "I/O Assignment Setting" on the [I/O Assignment] tab on the "System
Parameter" screen.
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Creating new projects by reading data from programmable controllers

When data is read from a programmable controller without creating a new project, a new project is created based on the data
from a CPU module and intelligent function module.

When a QCPU (Q mode), an LCPU, or an FXCPU is selected, GX Works3 is started in the Q/L/FX series compatibility mode
and a new project can be created.

When user information is registered to a project, user authentication is required. ([~ Page 472 Logging on to CPU module)

Operating procedure
1. Start GX Works3 and select [Online] = [Read from PLC] (&1).
2. Select the series to be read on the "Series Selection” screen, and click the [OK] button.

3. Set the communication route to access the CPU module on the "Specify Connection Destination" screen, and click the
[OK] button.

4. Perform the Read from PLC function on the "Online Data Operation" screen.

For the method for performing the Read from PLC function on the "Online Data Operation" screen, refer to the following
section.

[=5~ Page 398 Reading data from a programmable controller

Precautions

When parameters are not read from the programmable controller with data to create a new project, default parameters will be
set. Check the parameter setting.
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Opening a project

Read a project saved on a personal computer or another data storage device.
When user information is registered to a project, user authentication is required. (==~ Page 472 Logging on to CPU module)

Window
[Project] = [Open] (E¥)

L8 Open ==
Look in: Giw'3 project - @ s sl A
I Mame ’ Date rodified Type
che et @PROJECTLQXB 6/3/2014 11:37 P GX3 File
RecentPlaces  ff o EcT2.3 /2014822 PM GX3 File
Desktap
w=all
Libraries
Cornputer
L
“\ < [ +
MNetwork
Files af twpe: G Works3 Praject [*.g=3) v] [ Cancel ]
Title(A):
Othet Format:
[ Open a Wworkspace Format Project. .. ]
I"'. | Please change the windows with this button o use workspace format project.,
WL (MELSOFT Navigator supports khis format.)

Operating procedure

Set each item and click the [Open] button.

Precautions

BChanging workspace names and folder configuration
Do not change a storage location and a file name for folders and files of a workspace/project by using an application such as

Windows® Explorer.

HOpening a project being edited by another user
The project can be opened as a read-only project. However, the following functions cannot be used.

» Overwriting projects
» Changing the module type/operation mode

HProjects saved on a network drive or removable media
Do not open the project directly. Open it after saving it to a personal computer.

HOpening a safety project
Set the screen saver in Windows® to lock a personal computer when no operation has been performed for a certain time.

For details, refer to Windows® Help and Support.
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HOpening projects used for QCPUs (Q mode), LCPUs, or FXCPUs

When one of the following project is selected, the project is opened with the Q/L/FX series compatibility mode in GX Works3.
+ GX Works2 project saved as a single file format

* GX Works2 project saved in a workspace format

* GX Works3 project created in the Q/L/FX series compatibility mode which was saved as a single file format

When opening a project which was compressed in GX Works2, decompress the project in GX Works2 in advance.
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Opening a GX Works2 format project

A project created in GX Works2 can be opened by changing the module type in GX Works3.

This is applicable for a project of universal model QCPUs/high-speed universal model QCPUs/FXCPUs (FX3U/FX3UC and
FX3G/FX3GC) only.

The module type of each project is changed as listed below.

Module type before change Module type after change
Universal model QCPU/high-speed universal model QCPU R120CPU
FXCPU(FX3U/FX3UC and FX3G/FX3GC) FX5UCPU

The supported versions of GX Works3 differs depending on the module type. For details, refer to the following section.
[=5~ Page 519 Additions and Changes from Previous Version

For details on the replacement of GX Works2 format projects, refer to the following section.

(=5~ Page 592 Replacement of GX Works2 format projects

To use this function, the latest GX Works2 is required to be installed in a personal computer.

Window
[Project] = [Open Other Format File] = [Open GX Works2 Format Project] = [Open Project]
ﬁ Open GXWorks2 Forrat Project @
Loak ir: . G2 project - G : M-
R= Marne ‘ Date rnodified Type
=l I PROJECT g 6/10/2014 2:46 P GXY File
Recent Places
Desktop
=l
Libraries
Computer
w
A ] I 3
Metnrork
File name: -
Files of type: G WwWorks2 Format Project[*. gxw) '] [ Cancel ]
Title{ay:
Other Format:
[ Open a Workspace Format Project, ., ]
._.\'I Flease change the windaws with this button ta use warkspace format praject.
L ! 4 (MELSCFT Mavigator supports this Format. )

Operating procedure

1. Selecta project and click the [Open] button.

2. Read the displayed message, and click the [OK] button. "

The changes of project data are displayed in the "Output" window.

*1  For FX5CPUs, the operating procedure differs in version 1.040S or later. For details, refer to the following manual.
[ ITransition from MELSEC FX3U, FX3UC Series to MELSEC iQ-F Series Handbook
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Precautions

« If a program that contains a compilation error exists in GX Works2, the project cannot be opened. Check if the program can

be compiled in GX Works2.

« Aproject in which user management setting or access authority setting is configured cannot be opened. Clear the setting in

GX Works2.

« If a project file of GX Works2 is compressed (*.gwz), open the file in GX Works3 after decompressing it.

» The check processing at a conversion of GX Works3 is enhanced by comparing with GX Works2. Therefore a conversion

error may occur in a program in GX Works3 even if it does not occur in GX Works2. In that case, check the error content

and correct the program.

EData to be changed when changing the module type
The following table shows data to be retained, returned to the default, or deleted when changing the module type.

Data in a module will be deleted if there is no module to replace with a module in MELSEC iQ-R series or MELSEC iQ-F FX5

series.

Operation in module type
change

Setting content in GX Works2

Remarks

Changing in accordance with the « PLC parameter’!

PLC name

target module type

PLC system*z"3

PLC file™

PLC RAS™2™

Boot file

Program*3

SFC™

Device?

I/0 assignment 23

Multiple CPU™2

Built-in Ethernet por‘(*z'*3

*» Network parameter

CC-Link IE Field"

CC-Link IE Control "3

Ethernet "2

CC-Link™%™

* Intelligent function module

Input

parameter*1

Output

110

Interrupt input

Analog input

Analog output

Temperature input

Temperature control

Simple motion

Positioning

High-speed counter

Serial communication

« FB/FUN
« Structured ladder/FBD program*6
« SFC program“’*&*4

« ST programs
« Device/label automatic-assign

« Device comment for devices other than SM/SD"”

Check the settings after the change.

Returning to the default/
deleting the data « System label

+ Device comments of SM/SD
+ Connection destination

« Remote password

* Options (other than "Device Comment Reference/Reflection Target")

Set them in GX Works3.
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Operation in module type Setting content in GX Works2 Remarks
change
Deleting * PLC parameter Communication head Not supported by GX Works3.
Built-in I/O function
Serial communication
Built-in serial
Adapter serial
Memory capacity
Special function block
Positioning
Operation
* Redundant parameter Operation mode
Tracking
» Programs of user library that are not registered to the program setting
* Task
* Project revision
» Device memory (only when the module type is changed to an FX5UCPU)
*1 The data returns to the default or is deleted when the module type is changed to an FX5UCPU.
*2 The items which are not supported by GX Works3 are deleted.
*3 Some items return to the default or their data are deleted. Check/set them in GX Works3 after the change.
*4 To read SFC programs, GX Works2 of which version is 1.535H or later is required to be installed in a personal computer.
*5 When a local station is set in the "CC-Link Configuration”, it will be changed to an intelligent device station. Check the station type.
*6 To read Structured Ladder/FBD programs, GX Works2 of which version is 1.519R or later is required to be installed in a personal
computer.
*7 When changing the module type to an FX5UCPU, the data of M8000 or higher/D8000 or higher will change to SM8000 or higher/

SD8000 or higher. For details, refer to the following handbook.
[ITransition from MELSEC FX3U, FX3UC Series to MELSEC iQ-F Series Handbook

HOpening projects used for QnPRHCPUs in GX Works3
A project used for a QnPRHCPU can be opened in GX Works3 according to the following procedure.

1.
2.

Change the PLC type of a project from a QnPRHCPU to a QnUDPVCPU in GX Works2.

Open the project used for QnUDPVCPU by selecting [Project] = [Open Other Format File] = [GX Works2 Format] =
[Open Project] in GX Works3.

Select [Project] = [Change Module Type/Operation Mode], then change the module type to an RnPCPU and the
operation mode to the redundant mode.

Set parameters. After changing the module type and operation mode, redundant parameters are not retained.
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Opening a PX Developer format project

Projects created in PX Developer and GX Works2 can be opened by changing the module type in GX Works3.
This is applicable for a project of universal model process CPUs only.
The module type of each project is changed as listed below.

Module type before change Module type after change
Universal model process CPU R120PCPU

For details on the replacement of PX Developer format projects, refer to the following section.
(=5~ Page 604 Replacement from a PX Developer format project
To use this function, the latest PX Developer and GX Works2 are required to be installed in a personal computer.

Window
[Project] = [Open Other Format File] = [PX Developer Format] = [Open Project]
ﬁ Open PX Developer Format Project @
Laok in: ProcessProject - Q@ ¥ B -
D= MNarne ‘ Date modified Type
bl B ProcessPrajectlfp) 12/2/2016 313 PM P Develo
Recent Places
Desktop
w=ul
Libraries
Computer
— il
m Fl 11 3
Metrark
File hame: ProcessProject] fpj b
Files of type: |F'><Developer Format Project [~ v| | Cancel |

Operating procedure
1. Selecta project and click the [Open] button.
2. Read the displayed message, and click the [OK] button.

3. Readthe displayed message, and select whether to read the initial values of FB properties.
The changes of project data are displayed in the "Output" window.

Precautions

» A GX Works2 project stored in the same folder where a PX Developer project is stored is converted.

* When multiple GX Works2 projects are used in a PX Developer project, only a GX Works2 project with the same name as
the PX Developer project is converted.

» To open a project for which GX Developer is specified as the GX project type, change the project type to a GX Works2
project with the function to open a project of PX Developer Programming Tool. For details, refer to the following manual.
LTIPX Developer Version 1 Operating Manual (Programming Tool)

» To open a project used for a CPU other than a universal model process CPU, change the PLC type of the project to a
universal model process CPU with the PLC type change function of PX Developer Programming Tool. For details, refer to
the following manual.

LT1PX Developer Version 1 Operating Manual (Programming Tool)
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EData to be changed when changing the module type (PX Developer)

The following table shows data to be retained, returned to the default, or deleted when changing the module type.

Some units of PX Developer project data are not supported by GX Works3. Set them in GX Works3 after changing the module
type.

(=5~ Page 604 Replacement from a PX Developer format project

Operation in module type change Setting content in PX Developer Remarks
Changing in accordance with the target module Tag FB' Check/set them in GX Works3 after the change.
type Global variable

GX Works2 label assignment*&*4
“5,*6

Program

User-defined FB™>"®

User-defined tag FB™"6"7

User-defined structure

Program execution setting*S*'&'9

Inline ST part*10

Function element/FB element !

Project parz-lmeter*12

Initial value of an FB property'13

Deleting Module FB declaration™* Set them in GX Works3.

1/0 simulation setting

*1

*2
*3
*4
*5

*6
*7
*8
*9
*10

11

*12

*13
*14

The tag FB setting is not applied in the following cases. Click the [Check] button on the tag FB setting editor in GX Works3, then check
and set the data.

A tag name which cannot be set in GX Works3 is used.

Any one of "PFC_INT", "PFC_SF", or "PFC_SS" is used for the tag type.

It is converted as a global label "Global_PX" of GX Works3.

It is converted as a global label "GXW2LabelAssignment_PX" of GX Works3.

Replace a global label name used in GX Works2 in a program with a global variable name used in PX Developer.
The execution condition setting of a program and an FBD sheet is converted as a comment element on the corresponding program
editor.

A comment element is displayed in the installed PX Developer language.

For comment elements, the color set in the "Color and Font" screen of GX Works3 is applied.

The tag type "PFC_INT", "PFC_SF", and "PFC_SS" are not supported.

A process control function block is added to a project.

A program to execute the interrupt pointer is converted as "No Execution Type".

It is converted as an undefined FB element and comment element.

A comment element is displayed in the installed PX Developer language.

The following process functions in a PX Developer project are read as function blocks.

P_HS,P_HS E,P_LS,P_LS_E, P_MID, P_MID_E, P_AVE, P_AVE_E, P_ABS, P_ABS_E

The items which are not supported by GX Works3 are deleted.

When the initial values of FB properties are not read, the initial values of the FB properties will be returned to default.
A module FB element in an FBD program is read to an FBD/LD program in GX Works3.

After changing the module type, delete a module FB in an FBD/LD program.
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HRegistration destination of a program

For a program of a PX Developer project, the registration destination in GX Works3 differs depending on the execution state/

execution type.

Setting content in PX Developer

Registration destination in GX Works3

Execution state

Execution type

Execution type

Setting for "Use the
process control
extension"

Program file name

Execute/execute Timer execution (scan) Scan No Program name +'_PX'
conditionally Timer execution (high-speed/ | Scan Yes MAIN_PX

normal speed/low-speed)

Fixed scan execution Fixed scan Yes Program name +'_PX'

Interrupt pointer execution”! No execution type No Program name +'_PX'
Do not execute — No execution type No Program name +'_PX'

*1  An interrupt pointer set in PX Developer is registered as a title of a program file. (=5~ Page 112 Title)

The following figure shows a registration example.

PX Developer GX Works3
Froject - = Mavigation
o 25 i B -
: BE- | 5= | L5 | 21 -
=] 43 Proaram - -
| BB TIMER_EXECUTION_SCAN ~<_ =) i Pragram -

B D _TIMER_EXECUTION_LOWSPEED.
P E_FIXED_SCAM_EXECUTION «

~

- F_INTEHHUPT_PDINTEH_EX@&NIIDN
N\

P8 G_DO_NOT_EXECUTE N N

~

-3 B_TIMER_EXECUTION_HIGHSPEED S eo
-8 C_TIMER_EXECUTION_NORMALSPEED- .|
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BExecution condition setting of a program and an FBD sheet

The execution condition setting of a program and an FBD sheet is converted as a comment element.

(1) Execution condition setting of a program
It is converted as a comment element (A) on the upper left of the first worksheet.

[Ex]

The following figure shows a conversion example.

Sheetll _PX: PROGRAMOL_PX [PRG] [FEDSLD] 25tep *

Execution State: Execute conditionally
Execution Condition: Please refer to PX Developer to program them to FBDVLD editor. (A)

(2) Execution condition setting of an FBD sheet
It is converted as a comment element (B) on the upper left of a worksheet.

[Ex]

The following figure shows a conversion example.

SheetlL PX: PROJECTOL_PX [FRG] [FED/LD] 25tep ™

':E:x:E:CiJ:tIEJE’I‘E‘)éIE'& ilijﬁéé&lﬁétx P¥ Developer was deleted.
ecute conditionally B
Execution Condition: Please refer to FX Developer to program them to FBDJ/LD editor. (B)

When both (1) and (2) are set, a comment element of the execution condition setting of an FBD sheet (B) is displayed under a

comment element of the execution condition setting of a program (A).

Sheetll_PX : PROGRAMO1_PX [PRG] [FED/LD] 25tep *

Execution State: Execute conditionally (A)
Execution Condition: Please refer to PX Developer to program them to FED/LD editor.

Execution State: Execute mndlllcnall
Execution Condition: Please refer to PX Developer to program them to FED/LD editor. —FF (B)

Hinline ST part

An inline ST part is converted as an FB element or a comment element.

[Ex]

The following figure shows a conversion example.

ST_1_PX
— IN1 ouTi

— IN2

Flease replace it to the FUN program
N with the following name and ST.
/ Name: ST_1_PX
ouTl = LIMIT[-E-[J.[II. (IN1 = IN2)1.0, 50.0):
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HLabel area capacity
The following data is applied to "Label Area Capacity" or "Latch Label Area Capacity" in the CPU parameter of a GX Works3

project

Parameter in GX Works3 | Capacity

Label area capacity Capacity that is calculated based on the capacity in a PX Developer project*1 + Capacity that is calculated based on the
capacity in a GX Works2 project*2

Latch label area capacity Capacity that is calculated based on the capacity in a PX Developer project*1 + Capacity that is calculated based on the
capacity in a GX Works2 project’3

*1 Capacity that is calculated based on the number of points for file registers and timers set in the system resource of the project parameter
in a PX Developer project.

*2 Capacity that is calculated based on the total number of points for each device (for VAR) set in the device/label automatic-assign in a GX
Works2 project

*3 Capacity that is calculated based on the total number of points for each device (for VAR_RETAIN) set in the device/label automatic-
assign in a GX Works2 project

Precautions

When a PX Developer format project is opened in GX Works3, "0 K Word" may be set for "Label Area Capacity" and "Latch
Label Area Capacity".

For details, refer to the following section.

(=5~ Page 609 Label area capacity

EData to be changed when changing the module type (GX Works2)

To retain data in a GX Works2 project used in a PX Developer project, refer to the following section.
[~ Page 90 Data to be changed when changing the module type
The following data are deleted.

Setting content in GX Works2 Remarks

Program file Deleted when the data name starts with "#FBDQ".

Program block

Program setting

Global label Deleted when the data name matches "#FBDQ".

Precautions

HETag names that cannot be set for GX Works3
Some tag names set in a PX Developer project are not applied to a tag FB setting in GX Works3; therefore, the FB property

initial value is returned to the default.

In that case, change the tag name in PX Developer to the one available in GX Works3.
After changing the tag name, open the PX Developer format project in GX Works3 again.
For details, refer to the following section.

(=5~ Page 608 Tag names that cannot be set in GX Works3

EData name overlapping

When changing the module type, the data name of a PX Developer project is changed.
Therefore, the data name may be duplicated and the module type change may be canceled.
Correct the data name of PX Developer format project, and change the module type again.
For details, refer to the following section.

(=5~ Page 609 Data name overlapping
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Opening a GX IEC Developer format project

A project created in GX IEC Developer can be opened by changing the module type in GX Works3.

An ASCII format file and an SUL format file created in GX IEC Developer version 7.04 is supported.

To use this function, execute "GIDImport.exe" in the installation DVD-ROM (Disk 1\GXW3\Others) of GX Works3.

Log on to the personal computer as a user with Administrator privileges, and run "GIDImport.exe" with GX Works3 closed.
For a GX IEC Developer format project opened in GX Works3, "Imported from GX IEC Developer project: "(name of an ASCII
format file).asc™ is entered on the [Comment] tab in "Properties" of the project.

For an IL/MELSEC IL program, "Imported from GX IEC Developer (IL/MELSEC IL)" is inserted as a comment element on the
left side of the first worksheet.

Window.

[Project] = [Open Other Format File] = [GX IEC Developer Format] = [Open ASC Format File]

i‘ﬁOpen GHIEC Developer Export File @
- % | ¢ Libraries » w | %4 ||| S=arch Libranies }DI
)

Organize + Q‘: > [ @'

450 Favarites Libraries
i Downloads Open a library to see your files and arrange them by folder, date, and other properties.

Bl Desktop

") Rocent Places =5 Documents _ Music
= 7 Library — Library

[

4 Libraries

4 3 Documents LN
<7 Library sy,

Wideos
Library

Pictures

| My Document:
. Public Docurne
> ,J’. Music
» [ Pictures
> B videos

4 M Computer
* e Win?_) (C

File name: - [ASCflIe (*a3c) V]

oo ] [ oo ]

Operating procedure

A GX Works3 project is open
1. Selecta project in the "Open GX IEC Developer Export File" screen, and click the [Open] button.

2. Readthe displayed message, and click the [OK] button.

The GX IEC Developer format project data is imported to the open project.

The changes of project data by the module type change are displayed in the "Progress" window and the "Output" window.
After changing the module type, check the logic of the project and the program before and after the change, and modify them
as necessary.

A GX Works3 project is not open
1. Selecta project in the "Open GX IEC Developer Export File" screen, and click the [Open] button.

2. Read the displayed message, and click the [OK] button.
The "New" screen appears.

3. Set each items in the "New" screen, and click the [OK] button.

The GX IEC Developer format project data is imported to the newly created GX Works3 project.

The changes of project data by the module type change are displayed in the "Progress" window and the "Output" window.
Check the logic of the project and the program before and after the change, and modify them as necessary.
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Precautions

POUs in Sequential Function Chart language for FX series are not imported.

Devices and instructions used for POUs need to be modified.

Devices in address representation (such as %MXO0.1) will be converted into device representation. Inconvertible devices
into address representation will be read as they are.

Functions/Function blocks used in a GX IEC Developer format project will be changed to undefined ones when the module
after changing the module type does not support them.
When an IL/MELSEC IL program is converted into an FBD/LD program in GX Works3, the numbers of parameters of

functions may not match between the GX IEC Developer project and the GX Works3 project.
In this case, the function keeps the number of parameters of the GX IEC Developer project and is converted as one whose
definition is unclear.

Module type change will be cancelled if the [Cancel] button in the progress dialog is clicked during processing.
Data which has already been replaced in GX Works3 project before the cancellation will not be deleted.

EData to be changed when changing the module type

Operation in module type change Setting content in GX IEC Developer Remarks

Changing in accordance with the target Program pou™ Check the settings after the change.
module type Function POU™

Function Block POU™’

POU (FBD)

POU (LD)

POU (ST)

POU (SFC)™2

POU (IL/MELSEC IL)

SFC action (FBD)™2

SFC action (LD)™2

SFC action (ST)2

SFC action (IL/MELSEC IL)2
SFC transition (FBD)™2

SFC transition (LD)"2

SFC transition (ST)™2

SFC transition (IL/MELSEC IL)"2

Data Unit Type/Structured Data Type"’

Global variables™

Task“/Program File

User Library When creating a library in GX Works3 format from
a library in GX IEC Developer format, refer to the
following section.

5~ Page 333 Creating a library in GX Works3
format from a library in GX IEC Developer format

Returning to the default/ CPU Parameter Set them in GX Works3.
deleting the data

System Parameter

Network Parameter

Module Parameter

Connection Settings

Entry Data Monitor/Watch

Options

*1  When the same data name as that included in a GX IEC Developer format project exists in a GX Works3 project, the name of the data in
the GX IEC Developer format project is incremented. (Example: ltem_1—-ltem_2)

*2  For FX series, data is deleted.

*3 The global variables of GX IEC Developer are defined as global labels in "Global" only when no global label exists in "Global (Global
Label Setting)" in a GX Works3 project.
When any global label exists in "Global", a new global label setting is created.
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IL/MELSEC IL programs

An IL/MELSEC IL program is converted into an FBD/LD program of a GX Works3 project.

The following figures show the conversion processing of each element in module type change.

HENetwork header

A network label set in an IL/MELSEC IL program (1) is converted into a jump label element.

The title of a network header (2) is converted into a comment element.

GX IEC Developer

CMO_mmmmm T L

L2 A MetHeader [PRE] Body [IL]
1 LD M
ST _—="THl
2 4w M2
(1) =—RNETO1: 7~ K| ST M3
(2) ——rinetworkd1; | >~
EComment

GX Works3

WforkSheet : &_MetHeader [PRG] [FED/LD] 25tep *

[ MO | o | M1 [,
1 2

network01

A comment described in the same row as an instruction (1) is converted into a comment element on a variable element.
Sequential comments in a network (2) are converted into one comment element.

At the time, '(*' and ™)' enclosing a comment are deleted. (Example: (*Comment*) — Comment)

GX IEC Developer GX Works3
2 B_Carnment [PRG] Body [IL] WiforkSheet : B_Cornment [PRG] [FBD/LD] 25tep *
1 iLD _SM412(Load device®) >~ E
N\,
’ ’ \\< Imported from GX IEC Developer (ILIMELSEC IL)
> ECormmant, e || Load device
*Comment2%); Y H
*Comment3™); N i
i f swaiz )
@ ™ .. | |
Comment1
i | Comment2
| | Comment3
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EProgramming instructions
The following figures show a conversion example of programming instructions.
+ |[EC programming instructions

GX IEC Developer GX Works3
IE (g TEC ady orkSheet : C_IEC_| ep
1 iLD D S .
a7 Y0 i 1
N S o a——
1 2 i
2 i R =t | !
a7 Y0 N
A NOT
3 LD  Boall _ R S - [ I —_ Y0¥
AND Bool2 S~ 3 e :
ST  Boolz
= \\
4 ‘LD ~Boolt ) ) [
LANDN Bool2 TN 4 AP
5T . Bool3 . ™ IN1
; 3 R [ 9
5 iCAL _ MyFB_1{In1:=Input01 Outl:=0utputdT) | \ N2
H il \ 7
\\\\ \ @
\\ \
JEF €
I AND
\ IN1
\\ 10 13
\ DIN2
\ 11
(1) ‘ =
MytB_1
F_MyFE_1
In Out1
14 5 16

For an LDN instruction (1), the function 'NOT' is added only when an output variable is connected.
* MELSEC programming instructions

GX IEC Developer GX Works3
ep
2 LD MO ) " :
BMOY D0 D10 K5 FTTeN i Y — o !
MELSEC ||iouT 10 _ ~ ] 2 ;
3 LD WD ‘ —
AND W
LD Chiz L EN END
MELSEC ||: ORS ﬁ ﬁ N s g
ouT [lE] \ 4 C
\ [ ——
4 i3 Wi i Z :
AND M _ oY
LD A2 . AND OR
MELSEC ||:OR M3 . N Wi
ARNE BN T 2 2 *
auT i : N L I — L I
N 10 o 12 5
M
l AND AND
it it o ——
15 22
 — — n2
& 17 21
OR
!
18
! ——"
= 20
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When an error occurs in a program, POUs may not be converted properly.
After changing the module type, modify the program.
» When there is no operand/variable of a programming instruction, the instruction is converted into a comment element (1)

and a undefined POU (2).

GX IEC Developer GX Works3

’Impcrhed from GX IEC Developer (IUMELSEC IL)I

*** Unconvertible code - BEGIN ***

OR )
ST
*** Unconvertible code - END ==

(2)

* When there is a CALC/CALCN instruction, a label (1) and a temporary variable element (2) are registered in local labels
automatically.

GX IEC Developer GX Works3

~ Condition )
CALC " MyFB_O1() {Towdal_}
=13 “ariable B
U} —(2)

—(1)

~ Condition

CALCH CMYFB_ON0 T TS
ST ~Variable ) e
Condition FBLabel1

1 3

B 01

MyFB

=
4

TmpVal
2

—(2)

FBLabell ?!
W TmpVarll =i Variable
5 6
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Actions/transitions (IL/MELSEC IL)

Actions/transitions of an SFC program created in IL/MELSEC IL language are converted into ones of an SFC program created
in Function Block Diagram/Ladder Diagram language.

To convert actions/transitions, the following instructions are required at the end of the program.

* IL program: ST instruction that a transition name or the SFC dedicated instruction "TRAN" is used for the variable

* MELSEC IL program: OUT instruction that the SFC dedicated instruction "TRAN" is used for the variable

The programs of the actions/transitions are converted into ones to call the function "TRAN".

GX IEC Developer GX Works3

L F_SFC_01 [PRG] Body [SFC] Transition Transitiond [IL] Transition1(000:F_SFC_01) [PRG] [SFC:FED/LD] D5tep *
1 LD _Input01 L =

5T Transition1 <l ;

A [ TREN |
L2 F_SFC_01[PRG] Body [SFC] Transition TransitionZ [IL] H { |np\_ﬂﬂ1 s
i - 2

1 LD ~Input02 . .

sT " TRAN ) T~

NaTransition2{000:F_SFC_01) [PRG] [SFCFEDSLD] 0Step *

\,

MILE F_SFC_01 [PRG] Body [SFC] Transition Transition3 [MELSEC_IL] )’
1 iLD Input03 ) TRAN E
Hallly TRAN  Eea . !
MELSEC fl* - . S~ [ Input02 — s
N\, \ - 2

I\
3
Tra\\ﬂsitiDn3(UDD:F_SFC_01) [PRG] [SFC:FED/LD] 05tep *
y

\

<.

i [ Input3 —=

TRAN

Global variables

Add global variables set in a GX IEC Developer format project to the global label setting of GX Works3.

Operating procedure
1. InGXIEC Developer, export "Global_Vars" to an ASCII format file.

2. Open the ASCII format file exported in step 1 in a GX Works3 project by changing the module type.
Up to 20480 global variables are added to the global label setting in GX Works3.
To add 20480 or more global variables to the global label setting of GX Works3, follow the procedure below.

3. Change the name of the global label setting added in step 2. (Example: Global—Global_1)

4. Open the ASCII format file exported in step 1, and delete 20480 global variables which ware added to the global label
setting of GX Works3.

5. Open the ASCII format file exported in step 4 in a GX Works3 project by changing the module type.
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The order or position of input arguments and output arguments may differ between the function used in a GX IEC Developer

format project and that in a GX Works3 project after the module type is changed.

The changes of each function can be checked in the information in the "Output" window which is displayed after changing the
module type.

The conversion example of functions used in "Ladder Diagram(LD)" in GX IEC Developer is as follows.

+ Functions of MELSEC-Q series

GX IEC Developer GX Works3

BKRST
i v S Ve
1 4
" e
2 3 5
D_CHGT
- v
6 12
[ R—T O
7 13
. e
14
3

ROLE
ENO ENGVar

GP_IDAWDT

ENOVar

=

ENE :H;HGE EHMHHH
jul &

Un d1 sVar

5

niVar nl d2

2
2
o
uﬁuiai aH:i

NHNI
>
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 Functions of MELSEC iQ-F series

GX IEC Developer

104

GX Works3

=%:H=E NEL.H;E OH.”H‘HMEME_%
=
B R
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Saving a project

Save the project on the personal computer or another data storage device.
Depending on the setting for "MELSOFT iQ AppPortal information file output when saving project”, an iQ AppPortal
information file can be output when saving a project.

For details, refer to the following section.
[~ Page 113 Settings for iQ AppPortal

Saving projects under the specified name

Window

[Project] = [Save As]

E Save a3 @
Save in: Gi3 project - @ 2 = E-
I Mame ’ Date rodified Type Size
che et HEPrROJECTLG:S 5/26/2014 642 PM X3 File
RecentPlaces  ff o EcT2.3 5262014 610 P GY3 File
Desktap
_At_uJ
Libraries
[
L
Cormputer
&
4| [ r
Metaork
Save a3 lype: G Works3 Project [7.gx3) v] I Cancel ]
Title(a):
Other Format:
[ Save as a Workspace Format Praject ]
,-". _.I\'-l Plzase change the windows with this buttan to use workspace Format project.
"W (MELSOFT Mavigator supports this Format., )

When saving the project with the workspace format, click the [Save as a Workspace Format Project] button to switch the
screen.

Operating procedure

Set each item and click the [Save] button.

Pointp
When saving a project that has been opened in the Q/L/FX series compatibility mode in GX Works3, any of
the following format can be selected in "Save as type" in the "Save as" screen.
* GX Works3 Project (*.gx3)
* GX Works2 Project (*.gxw)
Precautions

For the unusable character strings for a project, workspace, or path name, refer to the following section.
[~ Page 538 Unusable Character String (Reserved Word)
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Overwriting projects

Operating procedure
Select [Project] = [Save] (H).

Pointp

A project are automatically saved by setting the following option.
[Tool] = [Options] = "Project" ="Auto-save" = "Operational Setting"

Deleting a project

Delete a project saved on the personal computer or another data storage device.

Window.

[Project] = [Delete]

Delete @
Save Destination Path(E):
CiiUsersiAdministratoriDocumentsiGe3 projeck
Project Lisk:
Marne Workspace Mame Module Type Title File Type
.. Move up,
YE|PROIECTL ROG G Works3 Project:
LElPrOJECTZ ROG ¥ Works3 Project

Operating procedure

Select a project (1) to be deleted, and click the [Delete] button.

Precautions

When a project file does not exist after deleting a workspace format project, the message appears to confirm whether to
delete the workspace itself. If the project is deleted, the workspace folder is deleted, but 'workspacelist.xml' remains.
In addition, when deleting a project, the corresponding iQ AppPortal information file is also deleted.
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3.3 Creating Data

This section explains the creation method of each unit of data.

Data

BUnusable character strings
Refer to the following section.
[~ Page 538 Unusable Character String (Reserved Word)

EMaximum number of data that can be created in one project
The following table shows the number of pieces of data that can be created in each data type:

Data type name RCPU FX5CPU

Program block 2048 2048

Function block and function 8192 960

FB file 256 15

Other data 800 800
Precautions

For data names, use the characters in the Unicode Basic Multilingual Plane.
If the characters outside the Unicode Basic Multilingual Plane are specified, the program may not operate properly.
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Creating data

Create new data in a project.

Window.

Select data in the "Navigation" window, then select [Project] = [Data Operation] = [New Data] (), or right-click in the
"Navigation" window and select [New Data] () from the shortcut menu.

New Data [

Basic Setting
Data Type ) Program Block |Z|

(Data Name) ProgPoul

Detail Setting

Program Configuration
Program Language g Ladder |z|
Program file
Execution type Unregistered Program |Z|
Program file for add destination

In a safety project, the "Category" column to select "Standard", "Safety", or "Standard/Safety Shared" is displayed. For details
on the data to select, refer to the following section.
(=5~ Page 25 Safety system

Operating procedure

Set each item and click the [OK] button.

For the setting items when "Function Block" or "FB File" is selected for "Data Type", refer to the following section.
[~ Page 317 Creating a function block

For the setting items when "Function" is selected for "Data Type", refer to the following section.
(=5~ Page 328 Creating a function

Precautions
» When function block and function data are added by the above method, the FB file and FUN file will be in the unconverted
state.

« SFC data and program blocks written in programming languages except for SFC (Ladder, ST, FBD/LD) cannot exist in a
same program file.
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Editing data

Changing a data name

Operating procedure
1. Select the data to change its name in the "Navigation" window.

2. Select [Project] = [Data Operation] = [Rename], or right-click in the Navigation window and select [Rename] from the
shortcut menu.

3. Change the data name and press the key.

Copying/pasting data

Utilize the data of project being edited or other projects.

Elements can be pasted only to the place where is able to create the same type of data.
Data cannot be copied/pasted between projects with different module type.

Operating procedure
1. Select the data of the copy source in the "Navigation" window.

2. Select [Project] = [Data Operation] = [Copy Data] (&), or right-click in the Navigation window and select [Copy Data]
(B=) from the shortcut menu.

3. Select a folder to paste the data (one-level upper hierarchy of the copy source data) in the "Navigation" window or other
projects.

4. Select [Project] = [Data Operation] = [Paste Data] ([&), or right-click in the Navigation window and select [Paste Data]
([&) from the shortcut menu.
If the same data name exists in the folder where the data is to be pasted, the pasted data is named automatically.

Point

If the module type is different between the copy source and the copy destination, it can be utilized by opening
each editor and copy the corresponding data.

Precautions

» The pasted program will be in the unconverted state.

» The structures/function blocks used in the global label cannot be copied.
If the same structure/function block name does not exist in the folder where the data is to be pasted, the pasted data will be
an undefined data type.

+ Pasting of global label data is canceled when the maximum number of labels (20480) is exceeded. Adjust the number of
global labels in the copy destination and the copy source, and retry pasting data.

EProgram files

A program block under the selected program file is copied when copying a program file.

A common device comment can also be copied by setting the following option when pasting the data to other projects.
Set it in the project of a copy source.

* [Tool] = [Options] = "Edit" = "Copy" = "Operational Setting"

ECopying a program body

For an ST program and FBD/LD program, a program body can be copied and pasted onto the data created in the same
programming language.

Even if the data type of a copy destination and source differ, the program can be pasted.
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Adding worksheets

A worksheet (program body) of a POU (program block, function block, and function) can be added.
This operation is applied to a POU used in an ST program and FBD/LD program.

Operating procedure
1. Selecta POU to which the worksheet is to be added in the "Navigation" window.

2. Select [Project] = [Data Operation] = [Add New Worksheet], or right-click in the Navigation window and select [Add New
Worksheet] from the shortcut menu.

Deleting data

Data can be deleted from the open project.

Operating procedure
1. Select data to delete in the "Navigation" window.

2. Select [Project] = [Data Operation] = [Delete Datal, or right-click in the Navigation window and select [Delete Data] from
the shortcut menu.
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Associating data with help files

Data can be associated with help files (such as PDF files).

The associable data is listed below.

* Project

* POUs (Program block, Function block, Function)

« Global labels, structures

Associated help files are displayed in the "Navigation" window or on a program editor.

Setting for a help file

The path information of a help file can be set for data by the following procedure.

Operating procedure

1. Select the project or data in the "Navigation" window, then select [Project] = [Data Operation] = [Property] (‘&) or right-
click and select [Property] (&) from the shortcut menu.

2. Setthe path of the help file in the "Help Path Information", and click the [OK] button.
Point >

To use Help in multiple languages, prepare a help file that has been added the following text corresponding to
each language to the end of the file name. (Example: help_ja-JP.pdf, help_en-US.pdf)

» Japanese: _ja-JP

» English: _en-US

» Simplified Chinese: _zh-CN

» Korean: _ko-KR

« Traditional Chinese: _zh-TW

For the "Help Path Information" in the property, specify the file name with no text described above. (Example:
c:\library\help.pdf)

Displaying a help file

A help file associated with data can be displayed by the following procedure.

Operating procedure
HOpening a help file in the "Navigation” window
1. Selecta project or data in the "Navigation" window.
2. Press the key.
HOpening a help file on a program editor
1. Select a function or function block on a program editor.

2. Pressthe key.
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Properties

Display the properties of data such as a folder, parameter, and program.
A title and comment can be added to each data.

Window.

Select data in the "Navigation" window, then [Project] = [Data Operation] => [Property] (“&), or right-click in the "Navigation"
window and select [Property] (&) from the shortcut menu.

Properties
E:Data Name!

Data Name Project

Title

Last Change 2016/03/29 11:37:46
B Detail

B2 Setting for MELSOFT iQ AppPortal

MELSOFT iQ AppPortal informat Output when only information E

B Version Information
Version
Help Path Information E|

Operating procedure

Set each item and click the [OK] button.

Title

Atitle set to data is displayed with a data name in the "Navigation" window.
The title is also displayed on the "Online Data Operation" screen when writing/reading data to/from the programmable
controller.

Properties Mavigation
= Data Name

Data Name MAIN

ITltIe

Last Change 2016/04/12 9:46:49
3 Detail

Type Program File

Module Mame/D ata Mamne

-5 Parameter

"# Sustemn Parameter/CPL Parameter
oK Cancel i3} Module Parameter

@ Memory Card Parameter

{47 FRemote Passward

- Global Label

@ Global Label Setting

E& Program

&

B B oea Title

oooo e

Detail r

Title I

ojooo|io
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Settings for iQ AppPortal

An iQ AppPortal information file can be output by setting the following item.

It is output when saving a project or exporting a library.
For iQ AppPortal, refer to the following manual.
[1iQ AppPortal Operating Manual

Operating procedure

1. Select the project in the "Navigation" window, then select [Project] = [Data Operation] = [Property] (&) or right-click in
the "Navigation" window and select [Property] (&) from the shortcut menu.

2. Select "Always output" for "MELSOFT iQ AppPortal information file output when saving project”, and click the [OK]
button.
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3.4 Changing the Module Type and Operation Mode of
Projects

The module type and operation mode of a project can be changed to another while editing the project.

A history registered in the project revision history is retained after changing the module type and operation mode.
For RnPCPUs, the operation mode only can be changed.

For remote head modules, both module type and operation mode cannot be changed.

Window
[Project] = [Change Module Type/Operation Mode]
Change Module Type/Operation Made @

Series [HiRCED -

Ivpe [nRus v]

The praject will be in unconverted status after executing
I *. Change Module TypefOperation Mode,

Devices or instructions might need to be modified after

converting.

[ 0K ] [ Cancel

Operating procedure
1. Select a new module type and operation mode, and click the [OK] button.
2. Compare the projects before and after the change to check the changed contents.

3. Edit each unit of data according to the new module type and operation mode.

Precautions

+ Since data cannot be restored after changing the module type and operation mode, the project data needs to be saved in
advance.
Note that, the project status after the change is changed to unsaved state.

« A module label of a CPU module, used before the module type change, is deleted, and a module label after the change is
added. Therefore, the program may need to be modified after the change.

Combinations of CPU series that module types are changeable

O: Changeable, A: Changeable (restricted), X: Not changeable
For the restricted contents, refer to the displayed message.

CPU series before CPU series after change
EEIER RCPU RCPU RCPU RCPU RCPU FX5CPU
(RnPCPU) (RnSFCPU) (RnENCPU) (RnPSFCPU)

RCPU e} o} o N N x

RCPU (RnPCPU) o o ¢} A A x

RCPU (RnSFCPU) X X e} x A x

RCPU (RnENCPU) N N A ¢} N x

RCPU (RnPSFCPU) x X A x o x
FX5CPU o™ X X X x x

*1 It can be changed to RO4CPU.

Point

To utilize data to a different module type of CPU module, open each editor and copy the data.
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Considerations for combinations of CPU series

BEChanging the module type from an RnENCPU to a CPU module that occupy one slot
When the setting items in "I/O Assignment Setting" on the [I/O Assignment] tab on the "System Parameter" screen were set,
the network part is not placed and the same network type module "RJ71EN71" is placed after changing the module type.

EChanging the module type from a CPU module that occupies one slot to an RnENCPU

When the setting items in "I/O Assignment Setting" on the [I/O Assignment] tab on the "System Parameter" screen were set,
any of the following modules is required to be mounted on the right side of the CPU module.

* RJ71EN71 (CCIEC)

* RJ71EN71 (CCIEF)

* RJ71EN71 (E+CCIEC)

* RJ71EN71 (E+CCIEF)

After changing the module type, 'RJ71EN71" will not be placed, and the same network type CPU extension module

' RJ71EN71" will be placed.

EChanging the module type from an RnPCPU and an RnPSFCPU to another CPU module
The following contents related to process control set for an RnPCPU and an RnPSFCPU are deleted.
» Tag FB setting

 For a program file, the setting which was set for "Use the process control extension" on the "Properties" screen
 For a program block, the setting which was set for "Execution Interval"/"Phase" on the "Properties" screen

« For a function block, the setting which was set for "Use as Tag FB"/"Tag Type" on the "Properties" screen

* [Tool] = [Options] = "Convert" = "Process Control Extension Setting"

+ System header and system footer

+ Global label setting '"M+PTAG'

EChanging the module type from an FX5CPU to an RCPU

By changing the module type from an FX5CPU to an RCPU, a project revision history is deleted.

Project data needs to be saved in advance.

For details on other modifications that are required before and after module type change, refer to the following section.
[~ Page 610 Considerations for Changing from FX5CPUs to RCPUs

Combinations of changeable operation modes

O: Changeable, A: Changeable (restricted)
For the restricted contents, refer to the displayed message.

Operation mode before Operating mode after change

change No specification Process Redundant
No specification O @] A

Process A O A
Redundant A O @)
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3.5  Verifying Projects

Verify a open project with the data of another project.
Use this function to check whether the program contents are consistent, or the modifications are reflected etc.
When user information is registered to a project, user authentication is required. (<5~ Page 468 Logging on to project)

Verification

Window.
[Project] = [Project Verify]

Project Verify @I
Werification Data Selection
= = Yerification Target Project
Yerify Source: Data being Edited Werify Destination: B
Source Project: {Untitled Project) Destination Project:

¥erification Target Data

Werify the selected source data and the destination data.
Users are able to change the verify destination,

“Wetify Source “erify Destination
# | =) i Project
~ | ) ] Program File
| @ [yProgram
[can FB File
|z FLIN File
+] 7§ FB/FUN
W [+ @Globa\ Label
(3% Structured Data Types

fi Each Program Device Comment

~ | 1 ¥ Common Device Comment
¥ | [ @ Device Memary
W [+ @Parameter

(19 Module Extended Parameter shows anly available module For verification.

Operating procedure
1. Specify a project for "Verify Destination" on the [Verification Data Selection] tab.

2. Select the data to be verified, and click the [Verify] button.

Point >

The target project file can be specified by dragging and dropping.

Precautions

* A GX Works2 or GX Developer project cannot be verified.

A project for which a security is set can be verified when both data of the verification source and verification destination are
not read-protected.

« Verification is stopped by clicking the [Stop] button on the "Verification Progress" screen.
After stopping, the verification result before stopping is displayed in the verification result on the [Module Parameter] tab.

* The link of a comment in an FBD/LD program and SFC program is not verified.

» Module extended parameters can be verified when the start /O No. and the module names match between the verification
source and the verification destination.
For a simple motion module, module extended parameters for which the module names mismatch can be selected as the
verification targets.
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Parameters

EVerification target

Module extended parameters are excluded from a verification.

However, the module extended parameters of a simple motion module can be verified.

For a project used for an FX5CPU, parameters except for ones of the following modules cannot be verified.
* FX5-232ADP, FX5-485ADP, FX5-4AD-ADP, FX5-4AD-PT-ADP, FX5-4AD-TC-ADP, FX5-4DA-ADP

* FX5-16ET/ES-H, FX5-16ET/ESS-H, FX5-40SSC-S, FX5-80SSC-S, FX5-CCLIEF, FX5-CCL-MS

* FX5-4LC, FX5-4LC(FX3), FX5-8AD, FX5-8AD(FX2N), FX5-20PG-P, FX5-ASL-M, FX5-4AD, FX5-4DA

EVerification levels
A parameter verification level can be selected from the [Options] tab of the "Project Verify" screen.

BVerifying only specific intelligent function modules on RCPUs
Procedure is as follows:

1. Select "Module Parameter” in the [Result List] tab in the "Verify Result" window after verifying projects, and double-click
it or press the key.

2. Click the [Stop] button on the "Verification Progress" screen immediately after verification starts.

3. Select a module to verify in the [Module Parameter] tab in the "Verify Result" screen, and double-click it or press the
key.
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Checking a verification result

Check the details of mismatched data in the "Verify Result" window.!
*1  Only mismatched device types are displayed for verification of device comments and device memories.

Operating procedure
1. Select and double-click a row of data to display its detail in the "Verify Result" window.

2. Select [Find/Replace] = [Next Unmatched] (IE)/[Previous Unmatched] (1E).

Point
« Afont color, background color, and font can be changed. (==~ Page 65 Checking and Changing Colors and
Fonts)
» The latest data is always applied to a verification source. Therefore, the verification result can be checked
with the latest data in the verification source without verifying again after mismatched data is modified.
Precautions

EWhen the versions of GX Works3 that converted program files/FB files/FUN files are different
For verification of program files/FB Files/FUN files, when the versions of GX Works3 that converted the program files of a
verification source and verification destination are different, there may be a difference in the conversion result, and

the verification result also may be mismatched. In this case, convert all programs in both verification source and verification
destination with the same version of GX Works3, then verify them again.

EWhen a function block with EN/ENO is used in a ladder program

When a project that satisfies the following two conditions is verified with a programmable controller, another project, or a

history, program files, FB files, or FUN files in a ladder or SFC may be mismatched. In this case, convert all programs in both

verification source and verification destination with the same version of GX Works3, and verify them again.

» The function block, to which "Yes" has been selected for "Use EN/ENO" on the "Properties" screen, is used in a ladder
program or Zoom created in a ladder.

» The project that contains a program described above is written to a CPU module, and all programs are converted with the
setting that retains the label assignment after reading the program from the CPU module

HEWhen a function is used
Even if the project configurations of a verification source and verification destination are same, the program files/FUN files

may be mismatched due to the difference of the order in which a function was added.

EWhen block passwords are set to POUs

* When specifying a program file/FB file/FUN file including a POU, for which a block password is set, as a verification
destination, the locked POU is not displayed in the verification result.
If the block password is set only for the POU of the verification destination, the locked POU is displayed in the verification
result by unlocking the password. (=~ Page 458 Authenticating a block password)

* When specifying a program file/FB file/FUN file including a POU, for which a block password is set, as a verification
destination, the detailed verification result screen of each file does not appear.
If the block password is set only for the POU of the verification destination, the screen appears by unlocking the password.
(==~ Page 458 Authenticating a block password)

HEWhen a security is set for a program file

When specifying a program file/ FB file/FUN file including a program file, for which a security is set, as a verification
destination, the detailed verification result screen of each file does not appear.

The detailed verification result screen of each file appears by changing the setting of the locked program file to
accessible.(I=>~ Page 460 Procedure for making locked program files accessible)

EWhen verifying projects of which the system locales are different
When the system locale (or display language) for a project differs between the verification source and verification destination,

the verification result of program files/FB files/FUN files may be mismatched.
The system locales for projects of the verification destination and verification source need to be matched to verify their data.
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EConsiderations for verification of program files

* When the program files mismatched but the programs in the program files matched, it may be caused by the difference of
the execution orders of programs in the program files. Check the program file setting.

* In a program including a subroutine type function block, arguments of the FBCALL instruction (LFBCALL, LSAFBCALL)
may be mismatched.
The FBCALL instruction is automatically created to call a subroutine type function block by a system.
Arguments of the FBCALL instruction indicate an FB file of a function block to be called, POU, and the addresses of
memory reserved area (label area, latch label area, signal flow area).
Therefore, even if a project configurations are same, the arguments of FBCALL instruction may differ due to the order to
create programs. However, operations of the verification source and verification destination have no difference.

HBWhen verifying device comments or device memories

Device comments or device memories with a different data name can be verified.

Projects can be verified between different module types of a same series.

The following results are displayed on the detailed verification result screen.

» Source only

» Dest. only

Projects cannot be verified between a remote head module and a CPU module other than it.

EWhen the number of mismatched parameters exceeds 1000

Up to 1000th mismatched parameters are displayed on the detailed verification result screen, and verification for 1001st or
later is interrupted.

To verify parameters after interruption, correct the mismatched data before verifying again.

The following restrictions apply when a parameter item was added to the verification destination with upgrade

of an intelligent function module.

» The added parameter item is excluded from a verification because the verification source that has not been
upgraded cannot identify the item. Therefore, other parameters will be verified, and when those parameters
matched, it is applied to the verification result in each module.

Program file/FB file/FUN file

The details of the execution program of a verification target are displayed in a list format by double-clicking the file name

displayed in the verification result.

EDetailed display (list format)

* The cursor jumps to a corresponding row in a program editor by double-clicking an instruction in the list.

* When "Hide System Generated ltems" is selected in the pull-down list of a Verify Result screen (detailed display), the
following instruction codes are omitted in display.
_TMALLOC, _TMFREE, JMPO, NOP HO, EXEFBDUMMY, FBRET, NOP, LD TMP, OUT TMP
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Ladder programs

The details of verification target ladder program are displayed by double-clicking the program displayed in the verification
result.

A display format, "Ladder Diagram" or "List", can be selected from the pull-down list in a Verify Result screen (detailed
display).

A matched ladder block is not displayed.

Precautions
When there is no program in a macro type function block, the cursor is moved to the top of the ladder block.

HDetailed display (ladder diagram format)

The cursor is jumped to the corresponding instruction on the ladder editor by double-clicking a instruction in a ladder diagram.

Precautions

* When an instruction which cannot be displayed in a ladder diagram format (such as NOP) is mismatched, it is displayed as
it had been matched. (Only "Mismatch" is displayed in the status bar). Check it by displaying in a list format.

» A background color is highlighted for each instruction. However, the background of a cell, in which a horizontal line only is
written on a ladder block, may also be changed ( such as the next cell of an input argument (BOOL value) for function
block).

» The background of a ladder block, that contains a function block including an input/output label (VAR_IN_OUT), may
highlighted even without a change.

HDetailed display (list format)
» The cursor is jumped to a corresponding instruction on the ladder editor by double-clicking an instruction on the list.
» When the program that contains the inline structured text is verified, "STB" is displayed on the row of the inline structured
text.
The cursor is jumped to the corresponding row of the inline structured text by double-clicking the "STB".
» When programs containing a functions and/or function blocks are verified, the result is displayed as follows:
Function: row from "*;FUN BLK START" to "*;FUN BLK END"
Function block: row from "*;FB BLK START" to "*;FB BLK END"

ST programs

HDetailed display

The cursor jumps to a corresponding row in the ST editor by double-clicking a row in the verification result.

FBD/LD programs

The details of verification target FBD/LD program are displayed in a list format by double-clicking the program displayed in the
verification result.

Precautions

When the versions of GX Works3 used for editing programs of a verification destination and source are different, the
verification result may be mismatched due to the difference of position information of elements. In this case, edit, convert, and
save the programs in both the verification source and the verification destination with a same version of GX Works3, and
perform the verification again ™.

*1  When verifying with a programmable controller, perform the "Write to PLC" or "Online Program Change" in advance.

HDetailed display (list format)
» The cursor is jumped to a corresponding instruction on the FBD/LD editor by double-clicking an instruction on the list.
» When programs containing a functions and/or function blocks are verified, the result is displayed as follows:
Function: row from "*;FUN BLK START" to "*;FUN BLK END"
Function block: row from "*;FB BLK START" to "*;FB BLK END"
It can be hidden by setting the following option.
[Tool] = [Options] = "Program Editor" = FBD/LD Editor" = "Verify" = "Verify Setting"
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Precautions

* When a step of the verification source is displayed with "-", it cannot jump to the FBD/LD editor.

» When any of the following operations are applied to a verification source program or a verification destination program,
"Mismatch" is displayed in the "Verification Result" column, and "Element arrangements do not match" is displayed in the
"Caution" column. In that case, the mismatched element is not highlighted and a cursor is not jumped to the mismatched
element.

-The position of an element is changed (position change in which the processing order is not changed).
- A comment element is edited.

SFC programs

The verification result of the block (verification result of the block information, program, and Zoom) are displayed in a list
format by double-clicking the program displayed in the verification result.

The details of the verification result is displayed in a list format by double-clicking the program or Zoom from the verification
result of a displayed block.

It is not possible to verify in a Zoom and display the details in a list format when verifying with a programmable controller or the
SFC program which has been read from a CPU module without converting all programs.

EDetailed display of programs (list format)

The cursor is jumped to a corresponding instruction on the SFC editor by double-clicking an instruction on the verification
result.

HDetailed display of Zoom

For the detailed display of programs, refer to the detailed display for each programming language.

Precautions

» Even if the SFC diagram, displayed for the verification destination, looks totally same as the one for the verification source,
the verification result may be mismatched because of the difference of the internal data which occurs depending on the
creation procedure.

* When a step of the verification source is displayed with "-", it cannot jump to a program editor.

* When any of the following operations are applied to a verification source program or a verification destination program,
"Mismatch" is displayed in the "Verification Result" column, and "Element arrangements do not match" is displayed in the

"Caution" column. In that case, the mismatched element is not highlighted and a cursor is not jumped to the mismatched
element.

-The data name of a step is changed.
- A comment element is edited.

- The positions of a contact, left power rail, variable, and connector, which are used for the direct expression of a transition,
is changed.

Parameters

When the same profiles are not registered to the verification destination and source, the verification result may be
mismatched.

The details of verification target parameter are displayed in a table format by double-clicking the parameter displayed in the
verification result.

HDetailed display (table format)

The cursor is jumped to a corresponding setting items on the parameter editor by double-clicking a parameter in a table.

Exporting data to file

Export data, which is displayed in the "Verify Result" window, to a file.

Operating procedure
Select [Edit] = [Export to File] (&7).
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3.6 Project Revision History

History information can be managed by registering a project history.
By doing so, a project can be restored to the previous condition with registered history information.

Registering histories

A project can be registered by backing-up the project and adding history information.

Window
[Project] = [Project Revision] = [Register Revision]
Register Revision @
Register the Following information as revisions.
PC Type RO&
User
Wersion LoloL
Title Title &

Comment{C)

Cancel

Operating procedure

Set each item and click the [OK] button.
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Displaying a history list

Window
[Project] = [Project Revision] = [Revision List]
Revision List @
Revision List{L) ¢
M. Date User Title Versian
2 3{18/2015 2:50:32 PM Title: & 1.0100
Number of [tems:2
[Register(&)‘.. H Restare(EN... H DeletelD) ] [ Vetifyi). .. ]
T

Select and right-click on history information, then select [Details] in the shortcut menu. The "Detailed Revision Information”
screen appears, so check the information such as comments entered at the time of registration.

Registering histories
A project history can be registered by clicking the [Register] button.

This time, information for iQ AppPortal is not registered.

Precautions

It may take time to register a history for a large project that the size of project file exceeds 10 MB.

Restoring histories

Only registered history information can be restored.

Operating procedure
1. Selecta history to be restored, and click the [Restore] button.

2. Click the [OK] button on the "Restore Revision" screen.
After restoring the project, & is displayed at the head of restored history information on the "Revision List" screen.

Precautions

» Before restoring a project, register a history of the project being edited. Otherwise, the project before the restoration is
overwritten if another history is restored and overwritten first.
» The added/changed/deleted user information is not restored if the history is restored.

Deleting histories

Registered history information can be deleted.

Operating procedure

Select a history to be deleted, and click the [Delete] button.
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Verifying histories

History information can be verified with other history information or a project being edited.

Operating procedure

Select a history to be verified, and click the [Verify] button.

If only one history is selected for verification, the history is verified with a project being edited. To verify histories, two histories
need to be selected.

The operation method for displaying the verification result is the same as that of project verification. For more details, refer to
the following section.

[=5~ Page 118 Checking a verification result
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3.7 Managing Profiles

The registration status of a profile (such as CSP+*1) can be managed.

A profile is data that stores information of a connected device (such as a model name.)

A profile is managed by each personal computer, and shared within GX Works3 and other MELSOFT products. Therefore, a
profile registered in GX Works3 is applied to other MELSOFT products.

Before registering/deleting a profile, log on a personal computer as the user with the administrator authority, and close the
project in advance.

*1  For CSP+, refer to the CC-Link Partner Association website (www.cc-link.org).

Registration
A profile can be registered in GX Works3.

Operating procedure
1. Select [Tool] = [Profile Management] = [Register].

2. Select afile on the "Register Profile" screen, and click the [Register] button.
Precautions

A profile is a compressed file (such as *.zip, *.ipar, and *.cspp). Register a profile without decompressing.

Deletion
A profile registered in GX Works3 can be deleted.

Operating procedure
1. Select [Tool] = [Profile Management] = [Delete].

2. Select a model name to be deleted on the "Profile Delete" screen, then click the [Delete] button.
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4 CREATING MODULE CONFIGURATION
DIAGRAM AND SETTING PARAMETERS

In GX Works3, parameters of a programmable controller can be set in the "Module Configuration" window, as if to configure
the actual system.
Parameters can also be set in the "Navigation" window in the same way as GX Works2.

Module configuration window

The following operations can easily be performed in the "Module Configuration" window.

Item Reference

Displaying the configuration of an actual programmable controller system Page 127 Creating a Module Configuration Diagram

visually

Setting the parameters of various modules Page 131 Setting parameters on a module configuration diagram
Entering the start XY in a batch ™ Page 136 Inputting the start XY in a batch

Entering the default points in a batch ™ Page 136 Inputting default points in a batch

Checking the power supply capacity and 1/O points Page 136 Checking a power supply capacity and 1/O points
Checking a system configuration Page 136 Checking system configurations

*1  FX5CPUs do not support it.

Parameter settings
Parameters can be set by any of the following methods.
Method Reference
Setting parameters in the "Input the Configuration Detailed Information” Page 131 Setting parameters on a module configuration diagram

window that is displayed from the "Module Configuration" window.

Setting parameters in a parameter editor that is displayed from the Page 137 Setting Parameters
"Navigation" window.
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4.1

Creating a Module Configuration Diagram

A module part (object) can be placed in the "Module Configuration" window in the same configuration as an actual system.

In the "Module Configuration" window of GX Works3, a module configuration diagram can be created in the range of a system

that is controlled by a CPU module in a project.

Editor configuration when creating a module configuration

diagram

Point}3

The display setting can be changed by setting the following option.
[Tool] = [Options] = "Other Editor" = "Module Configuration Diagram"

Window.

Double-click "Module Configuration" in the "Navigation" window.

HToolbar

@B ¥ /00HT.

[ Module Configuration %

W"Module Configuration" window

Elerment Selection

(Find POLY

0|V X | ar

Display Target: I All -

iQ-R Series o
Main Base [

Extension Base

RQ Extension Base

PLC CPU

Motion Controller CPU

Power Supply

Input =

Qx28

[Nesar ianarl

POU L... [Favor... | History [ Mad... |

Input the Configuration Detail,, & X

iROBCPU:

Points of Empty 16 Paints |z|
Metwork Type  Ethernet

IP Address 192.168.3.39

Detailed Setting -

[om | »

1
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Displayed.items

Window Item Description

name

Module iQ-R series An object of a MELSEC iQ-R series module supported by GX Works3.

Configuration FX5 series An object of a MELSEC iQ-F FX5 series module supported by GX Works3.
Q series An object of a Q series module supported by GX Works3.

General module

An object of a module for which the start XY and point can be set arbitrarily for each module type.
The same points as empty slot points will be assigned to an initial value.
Select this when using a module which is not included in the "Element Selection" window.

Figure (Straight Line, Rectangle,
Ellipse, Text Box)

An object that is used when adding information such as description on a module configuration
diagram.

Connection line

An object of a bus cable to be connected to a base unit.

Connection point

A point to be connected with a connection line.
The connection point located at the upper right on a module is used when importing a project in
MELSOFT Navigator. It is not used in GX Works3.

Module status setting (empty)

A module to set when running a system only on the module configuration diagram without using
actual modules.

A module placed on the module configuration diagram and its related parameters will also be set as
'Empty'. (Reserved status)

Object placement error

A module object which is not placed properly is highlighted.

Station No.

The station number set for a module is displayed.

The station number of the following modules is not displayed.
« Aremote head module on a standby system

« A module controlled by another CPU module

Element Selection

A list of objects which can be used on the module configuration diagram.

Input the Configuration Detailed Information

A window to enter the information such as start XY or station number of the module placed on the
Module Configuration Diagram.

Placing objects

Placing module objects

Operating procedure

1. Select a main base in the "Element Selection" window, and drag and drop it onto the "Module Configuration" window.

2. Select a module in the "Element Selection" window, and drag and drop it onto the base unit placed in step 1.

The available locations are highlighted while dragging the module.

Point
The names of module objects can be changed in the "Properties” screen. It makes easy to distinguish
modules with the same model names.

Precautions

» The following are not supported: GOT2000/GOT1000 series, general modules, image diagrams, and link files supported by
MELSOFT Navigator

* Only bus cables are available. Network connection and serial connection are not available.

» For FX5CPUs, select a module directly and drag and drop it onto the "Module Configuration" window.

EMoving placed modules
If a module is removed from the main base or extension base, the object information such as start I/O and parameter

information is retained. Therefore, when the removed module is placed on the base unit again, the retained parameter
information will be set automatically.

A module removed from the base unit will be deleted in "I/O Assignment Setting" of "System Parameter."

For FX5CPU, the setting cannot be fixed in the state where a module has been removed from the CPU module.
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HDeleting placed modules

When a module is deleted, the module information displayed in the "Navigation" window after fixing parameters will be deleted
as well.

For a single CPU configuration, a CPU module object cannot be deleted.

For a multiple CPU configuration, the host CPU cannot be deleted.

HECopying and pasting modules

Copy source parameter information is utilized.

If a CPU module placed on the base unit in a multiple CPU configuration is copied, the CPU number will be unknown.
The objects can be copied to the "Module Configuration" window of other projects.

Placing figure objects

A figure and text box can be placed in the "Module Configuration" window.

A figure placed in the "Module Configuration" window is not written to a CPU module. It is saved only in a project.

Operating procedure

Select a figure in "Figure" in the "Element Selection” window, and drag and drop it onto the "Module Configuration" window.
The font and color of a figure object can be changed on the "Properties" screen.

Changing the model name of CPU modules

The model name of a CPU module placed on the module configuration diagram can be changed.
RCPUs do not support it.

Operating procedure
1. Selecta placed CPU module. Right-click and select [Change CPU Model Name] from the shortcut menu.

2. Select the model name after the change on the "Change CPU" screen.

Module status setting (empty)

Set this when operating a system without mounting actual modules.

The module is highlighted in a pale color.
FX5CPUs do not support it.

Operating procedure

Select a module to be set to empty, and [Edit] = [Module Status Setting (Empty)].

Reading the module configuration from an actual system

The Module Configuration Diagram can be configured by using the information read from a CPU module.

For an FX5CPU, a module, of which the model name cannot be identified, is placed as a general module on the Module
Configuration Diagram.

If a module except for CPU No.1 is set as the connection destination when reading information from a remote head module in
a redundant system configuration, the CPU No.1 is read as the host module.

Operating procedure
Select [Online] = [Read Module Configuration from PLC].

Precautions

The module configuration cannot be read when the number of extension base unit was set incorrectly.
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Checking the module information

Check on a balloon help

Place the cursor on a object (such as module or figure) to display the balloon help on the "Module Configuration" window.

[Model Name]
ROBCPU
[Object Mame]
ROBCPU

[Current Consumption]
0674

[I/O Points]

16Points

Check model names on module objects

Operating procedure
Select [Edit] = [Display Module Information] ().

Normal display Module information display

R3I5E
PO CEU 0 hl 2

Check on the property screen

A model name, object name, and outline of a specification can be checked on the "Properties" screen.
Additionally, a comment can be entered.

81 Module Configuration* X %
T

Model Mame ROBCPU

Object Name

Profile | comment

Profile ver.00E -

Qutline Spedfication
[Outline] L
RCPU

[Specification]

Program capacity : 80 K steps

Peripheral connection ports: USB, Ethernet
[1/0 Points]

4096 b
[5VDC Current Consumption (A)]

0.67 S

Operating procedure

Select a module object on the module configuration diagram, and right-click and select [Property] in the shortcut menu.
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Setting parameters on a module configuration diagram

Parameters of a module placed onto a module configuration diagram can be set in the "Input the Configuration Detailed

Information" window.

Operating procedure
1. Selecta module object to edit the parameters.

2. Click [Edit] = [Parameter] = [Input Detailed Configuration Information Window](&#).
The "Input the Configuration Detailed Information" window appears.

3. Seteach item in the "Input the Configuration Detailed Information" window.

4. Select [Edit] = [Parameter] = [Fix] (&).
To set details of the module, click the [Detailed Setting] button in the "Input the Configuration Detailed Information" window

and set details in the parameter editor.

Operations that make parameters unfix
When an object is edited in the "Module Configuration" window, the status of parameters may be unfixed.
The following shows the list of operations that make parameters unfixed.

« Connecting modules

+ Setting the Module status setting (empty)

 Performing undo/redo

Performing the Start XY Batch Input function

Performing the Default Points Batch Input function

Operations in the "Input the Configuration Detailed Information" window

Adding or deleting a module

Cutting and pasting modules

Changing the property of a module

Removing a module, or placing the same module to the slot of a base unit again.
For FX5CPU, removing a module or connecting the same module to a CPU module.

Data updated after fixing parameters

The following data is updated after fixing parameters.
+ "Navigation" window
(For new module information, the module information is added in the "Navigation" window.)

» Parameter editor
+ "l/O Assignment Setting" of "System Parameter"

Application of parameter information
The parameter information of a cut or copied module object can be utilized by pasting the module object onto the "Module

Configuration" window and fixing the parameters.

Precautions

Parameter information cannot be utilized by the following operations. The parameter information of the pasted module object

is returned to the default.

» Paste a cut or copied module object onto the "Module Configuration" window in another project.

* Before fixing parameters, change the station type of the module object in the "Input the Configuration Detailed Information"
window.
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List of the changed location of start XY number

When the start XY number of a module is changed on the Module Configuration Diagram, the list of data which will be affected

by the change is displayed on the "Module Start I/O No. Related Area" window. Check the details and correct the data.

« Affected data: Program, FB program, system parameter, CPU parameter, module parameter, global label (including a
structure), and module label

+ Affected device: Start XY devices specified for the arguments of FROM(P), DFROM(P), TO(P), or DTO(P) instructions

FX5CPUs do not support it.

1 2 4 CREATING MODULE CONFIGURATION DIAGRAM AND SETTING PARAMETERS
3 4.1 Creating a Module Configuration Diagram



Multiple CPU configuration

RnPCPUs (redundant mode), RnPSFCPUs, FX5CPUs, and remote head modules can not be used for configuring a multiple

CPU system.

Display for a multiple CPU configuration

The multiple CPU configuration can be set on the Module Configuration Diagram.

— )
r 4)

] w1

Item

Description

(1) Host CPU module

For a multiple CPU configuration, only one project which is set as a host CPU can be set.

(2) Another CPU module

Set a CPU module which is not set as a host CPU to another station.
The module is highlighted in a pale color, same as when the module state setting (empty) is set.

(3) Module controlled by the host CPU module

A module that is controlled by the CPU module set as a host CPU.

(4) A module controlled by another CPU module

A module that is controlled by the CPU module set as another CPU.
The module is highlighted in a pale color, same as when the module state setting (empty) is set.

(5) Available slots for CPU modules

Up to four CPU modules can be placed on the CPU slot and slot 0 to 6.
The placed CPU modules are assigned a number, CPU No.1 to CPU No.4 starting from the left.

Settings of the multiple CPU configurations

In a multiple CPU configuration, place two or more CPU modules on the base unit.
The control CPU module of a module can be changed in the "Input the Configuration Detailed Information" window.
The following explains the method for changing a single CPU configuration to/from a multiple CPU configuration.

BEChanging a single CPU configuration to a multiple CPU configuration
Drag and drop a CPU module from the "Element Selection" window in a single CPU configuration (a state where one CPU is
placed on the base unit), and place the second CPU module on the base unit.

EChanging a multiple CPU configuration to a single CPU configuration
Delete one CPU module (or remove it from the slot) in a multiple CPU configuration (a state where two or more CPU modules

are placed on the base unit), and keep only one CPU module on the base unit.
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Changing CPU number of the CPU module set as a host CPU

For a multiple CPU configuration, the CPU number of a CPU module placed on the base unit is set in order from the left.
To change the CPU number, change the position of the CPU module.

EOperation for single CPU configuration
Move the CPU module placed on the CPU slot to an empty slot, and place a new CPU module on the empty slot.

]

Module Configuration
After creating a new project, a CPU module
specified at creation is placed.

4 [ +

»

1 2 3 4 5 3 7

Move the host CPU module to slot 0 on the main base unit.

!

— Place a new CPU module on the CPU slot.
CPU No.1 = Other CPU, CPU No.2 = Host CPU

EOperation for multiple CPU configurations

Exchange the CPU module on the CPU slot and the CPU module on other slot.

Since the parameter information of the modules removed from the base unit is retained, the retained information is succeeded
when the removed modules are placed again.

.

CPU module (CPU No.1) = host CPU

Module controlled by host CPU module (CPU No.1)
l—CPU module (CPU No.2) = other CPU [

l—ModuIe controlled by other CPU module (CPU No.2)

[ [ | I / "Control CPU" is changed to the host CPU No.

Module controlled by host CPU module (CPU No.2)
l—ModuIe controlled by host CPU module (CPU No.2)

If the CPU No. of “Control CPU” for the module which has been
controlled by other CPU results in the same number as the host
CPU, the module will be controlled by the host CPU.

A CPU No. is reassigned. |

L CPU module (CPU No.2) = Host CPU
CPU module (CPU No.1) = Other CPU

Display for a multiple CPU configuration using an RnENCPU

When constructing a multiple CPU system where an RnENCPU is set as CPU No.1, the display of the configuration on the
module configuration diagram in GX Works3 differs from the actual module configuration.

For details on the multiple CPU configuration using an RnENCPU, refer to the following manual.

[TIMELSEC iQ-R Module Configuration Manual
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Redundant system configurations

Display for an RnPCPU (redundant mode) configuration

For an RnPCPU (redundant mode) configuration, the configuration of either the control system or standby system can be

created on the Module Configuration Diagram.
When an RnPCPU (redundant mode) and a redundant function module (R6RFM) are placed on a module configuration
diagram, "Redundant” is displayed at the bottom left of the base unit to indicate that it is a redundant system.

:

Display for an RnPSFCPU configuration

For an RnPSFCPU configuration, the configuration of either the control system or standby system can be created on the

Module Configuration Diagram.
When an RnPSFCPU, a SIL2 function module (R6PSFM), and a redundant function module (R6RFM) are placed in this order,
"Redundant" is displayed at the bottom left of the base unit to indicate that it is a redundant system.

Redundant

Display for remote head module configuration

For a redundant system configuration of remote head modules, two remote head modules need to be placed onto the CPU

slot and slot 0 on the Module Configuration Diagram.
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Inputting the start XY in a batch

The start XY of each module can be set in order of the slot number in a batch.
FX5CPUs do not support it.

Operating procedure
Select [Edit] = [Start XY Batch Input] ().

Inputting default points in a batch

For all modules and empty slots on the Module Configuration Diagram, points including empty slots and on the empty slot side

(for a module which occupies two or more slots) can be changed to the default in a batch.
FX5CPUs do not support it.

Operating procedure
Select [Edit] = [Default Points Batch Input].

XY assignment display

Input and output number assignment for each module can be displayed.
RCPUs do not support it.

Operating procedure
Select [Edit] = [XY Assignment Display].

Checking a power supply capacity and I/O points

Whether the power supply capacity and 1/O points in the configuration on the Module Configuration Diagram exceed the upper

limit can be checked.

Operating procedure
1. Select [Edit] = [Check] = [Power Supply Capacity and 1/O Points] (%2).
2. Check the result displayed on the "Result of Power Supply Capacity and I/O Points Check" window.

Checking system configurations

Whether the place of each module on the module configuration diagram is correct can be checked. The result is displayed on

the "Output" window.

Operating procedure
1. Select [Edit] = [Check] = [System Configuration] (%).
2. Check the result displayed on the "Output" window.

Operation for Write to PLC/Read from PLC

Only parameters of the modules in the information of Module Configuration Diagram can be read/written.

After reading data from a programmable controller, the coordinate position of the modules on the Module Configuration
Diagram are displayed by default status.
The figure information is deleted.
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4.2 Setting Parameters

To operate a programmable controller, setting parameters for the modules is required.
The following shows the settings of parameters in the "Navigation" window.

Image Item Description Reference

System Parameter Parameters to set the items required to configure a system Page 139 Setting

The term 'System' here indicates the following contents.

« RCPU: A series of system which consists of a base unit, an
extension base unit, and an RQ extension base unit which
are connected with extension cables

« FX5CPU: A system which consists of modules and
adapters which are attached to a CPU module

such as a module configuration. system parameters

(Parameter of control | Parameters to set the self operation function of a CPU Page 140 Setting
CPU) module. parameters of
This includes the file setting, memory/device setting, and control CPU

program setting.

Module Information Parameters that are set for I/O modules and intelligent Page 141 Setting
function modules. parameters for an
This includes initial values and refresh settings of each O module and
module. intelligent function
There are two kinds of parameters, module parameter and module

module extended parameter.

* Module parameter: A parameter that is set to an I/O module
and an intelligent function module. The initial setting values
and refresh settings of each module are included.

* Module extended parameter: A parameter used to set
specific intelligent function module. The parameters are
read/written separately with module parameters.

I/
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Common operations for parameter settings

Operation for a parameter editor

The items of the system parameter, control CPU parameter, and module information are displayed.
Set each item by referring to the information displayed in "Explanation.”
By entering a keyword, setting items and explanations can be searched.

|Input the Setting ltem o Search | @

(= Station Type
~ Station Type
By
EE ok = Metwork Humber

=’ Eﬁ MeNired Settings Mehwork Mumber 1
tation Type i~ Station Humber S ettings
" etwork Number - Sefting Method
& Btation Number Settings Seation Number 1

arameter Setting Method
= \ﬂ Baszf Settings
N @@ Refresh Setting
= | iy, Appfeation Settings

upplementary Cyclic Settings
termupt Settings
'arameter Mame
ynamic Routing
wvent Reception from Other 5t
odule Dperation Mode

=| Parameter Setting M ethod

Set station number of CC-Link |E field network module.
[Setting Range]

Tto120
I aster station is not required to set because '0' is fixed.

by 'Metwark, Canfiguration Setting’.

4 L} 3

Local Station

Farameter Editor

IF'Sub-Master setting' select the 'work by Host parameter’, please configure the ‘Station No.' for master station

~ Sefting Method of Basic Setting and Application Setting § Farameter Editor

NmLit | Find e Check ] [ Feestore the Defau Setings

Apply

Status icons

ﬂ Changed from default

m Error

Checking parameters

Status color [color/ background color]

/ | No errors

Default setting: Blue/White
Other than default: Black/White

B With errors: WRLEURED|

B No settings required: Black/Gray

There are two methods for checking parameters as follows:
» Check if there is an input error in the parameter editor
Click the [Check] button in the parameter editor.

» Check if there is an error related to parameter setting in the project

Select [Tool] = [Check Parameter].

4.2 Setting Parameters
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Setting system parameters

Set the parameters relating to whole system such as the I/O assignment setting, the multiple CPU setting, and the inter-

module synchronization setting.

For details on the setting items of the parameters, refer to the following manuals.

« 1/0 assignment setting: LLIMELSEC iQ-R Module Configuration Manual, MELSEC iQ-F FX5 User's Manual (Application)
« Multiple CPU setting: LLIMELSEC iQ-R CPU Module User's Manual (Application)

« Inter-module synchronization setting: LLIMELSEC iQ-R Inter-Module Synchronization Function Reference Manual
RnPCPUs (redundant mode), RnPSFCPUs, FX5CPUs, and remote head modules do not support the multiple CPU setting.
Remote head modules in the redundant system configuration, RnPCPUs (redundant mode), RnPSFCPUs, and FX5CPUs,
and do not support the inter-module synchronization setting.

Setting parameters

Operating procedure
1. Double-click "Parameter" = "System Parameter” in the "Navigation" window.

2. Select the items to be set in the [I/O Assignment] tab, [Multiple CPU Setting] tab, or [Inter-module Synchronization
Setting] tab.

3. Seteach item and click the [OK] button.

EWhen a module is deleted in the I/O assignment setting
"Unset" is displayed for the parameter of the deleted module in the "Navigation" window. To restore the settings (to display

them in the 1/0O assignment setting), select the mount position in the "Properties” screen.

EWhen the I/O assignment setting is read from the read mounting status
For an extension base unit in which the number of extension bases was set incorrectly, the mounting status (number of CPU
modules, the I/0 assignment setting (module name/point), and the base/power/extension cable setting) cannot be read

properly.
Poin t

The mounting status can be read to the 1/0 assignment setting by clicking the [Read Mounting Status] button.

Utilizing system parameters

System parameters of another project can be utilized.

Operating procedure

Double-click "Parameter" = "System Parameter” in the "Navigation" window.

Click the [System Parameter Diversion] button.

. Read the displayed message, and click the [OK] button.

A W IN =

. Select a project and click the [Open] button.

HProject in which system parameters cannot be utilized
Note that utilizing system parameters of another project is not allowed to RnPCPUs (redundant mode), RnPSFCPUs, and

FX5CPUs.

BUtilizing system parameters in a project used for an ROOCPU, R01CPU, or R02CPU
To utilize system parameters of a project used for an RnCPU except for ROOCPU, R01CPU, or RO2CPU, change the module

type any of 'ROOCPU', 'RO1CPU', or 'RO2CPU', then save the project.
By doing so, system parameters can be utilized from the saved project to a project used for an ROOCPU, RO1CPU, or
R0O2CPU.

4 CREATING MODULE CONFIGURATION DIAGRAM AND SETTING PARAMETERS 1
4.2 Setting Parameters 39



140

Setting parameters of control CPU

Set the parameters related to a CPU module (the host CPU for a multiple CPU configuration).

For details on the setting items of the parameters, refer to the following manuals.

« CPU parameter: LLIMELSEC iQ-R CPU Module User's Manual (Application), MELSEC iQ-F FX5 User's Manual
(Application), MELSEC iQ-R CC-Link IE Field Network Remote Head Module User's Manual (Application)

« Memory card parameter: LLIMELSEC iQ-R CPU Module User's Manual (Application), MELSEC iQ-F FX5 User's Manual
(Application)

* Module parameter: LLIMELSEC iQ-R Ethernet User's Manual (Application), MELSEC iQ-F FX5 User's Manual
(Application)

Setting parameters

Operating procedure

1. Double-click "Parameter" = "(CPU model name of the project)" = "CPU Parameter"/"Module Parameter"/"Memory Card
Parameter" in the "Navigation" window.

2. Set each item on the parameter editor.

3. Click the [Apply] button or [OK] button.

Point
The setting screen can also be opened by double-clicking the object of a module on the Module Configuration
Diagram.

Precautions

For the setting values of the parameters, use the characters in the Unicode Basic Multilingual Plane.

If the characters outside the Unicode Basic Multilingual Plane are specified, the program may not operate properly.
« File register setting of the file setting: file name

« Initial value setting of the file setting: name of an initial value file of global labels

* Program setting of the program setting: program name

« FB/FUN file setting of the program setting: FB/FUN file name
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Setting parameters for an I/0 module and intelligent function
module

Set the parameters of an I/O module and intelligent function module of MELSEC iQ-R series, MELSEC iQ-F series/Q series
supported by GX Works3.

Set the switch settings and refresh settings of MELSEC-Q series module on the parameter editor.

For details on the parameter items, refer to the user's manual of each module.

For details on the MELSEC iQ-F series high speed pulse input/output modules, refer to the following manual.
LTIMELSEC iQ-F FX5 User's Manual (Application)
[TIMELSEC iQ-F FX5 User's Manual (Positioning Control - CPU module built-in, High-speed pulse input/output module)

Setting parameters

Operating procedure

1. Select "Parameter” = "Module Information” in the "Navigation "window, and select [Project] = [Data Operation] = [Add
New Module] or right-click and select [Add New Module] from the shortcut menu.

2. Select each item on the "Add New Module" screen.

3. Double-click the created parameter.

Precautions

The following table shows the modules in which a parameter error occurs by default.

Series Module type Model name

Q series Temperature control module Q64TCRTBWN
Q64TCRTN
QB64TCTTBWN
QB64TCTTN
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Setting network configuration and target devices

Set a network configuration and a target device of Ethernet, AnyWireASLINK, CC-Link IE Field, CC-Link IE Field Network
Basic, and CC-Link on the configuration setting screen.

For details on the setting, refer to each user's manual.

Window.

The configuration setting screen appears by selecting the following items in "Parameter” in the "Navigation" window.

Ethernet (CPU module): "(CPU model name of the project)" = "Module Parameter" = "Basic Settings" = "External Device
ll*1

Configuration
Ethernet (Ethernet module): "Module Information" = "(module name)" = "(module parameter)" = "Basic Settings" =
"External Device Configuration”

AnyWireASLINK: "Module Information" = "(module name)" = "AnyWireASLINK Configuration"

CC-Link IE Field (master station)*z: "Module Information" = "(module name)" = "(module parameter)" = "Basic Settings" =

"Network Configuration Settings"

CC-Link IE Field Network Basic 2: "(CPU model name of the project)" = "Module Parameter" = "Basic Settings" = "CC-
Link IEF Basic Settings" = "Network Configuration Settings"

CC-Link (master station): "Module Information" => "(module name)" = "(module parameter)" = "Basic Settings" = "Network

Configuration Settings"
*1  For FX5CPU, set in the parameter setting ("Module Parameter") for a control CPU.
*2 FX5CPUs do not support it.
*3 RnCPUs, RnENCPUs, and FX5CPUs support it.
The following screen is an example for the CC-Link IE Field configuration setting.

&% CCIE Field Configuration (Start 1/0: 0020} [ 2] wE]
ion  Edit View Close with Discarding the Setting [ Clase with Reflecting the Setting
 Module List %
Hods Setting: [ online (Standard Mode) assgnwent Methed: (startfEnd = Link 5can Time (approx. i [ 874 ms | Select CCIE Field | Find Module | MyF. 9 P
B o, Model Hame STas Station Type RV (o[ £ Reseye by FElEa)
v Foints | Start | End | Points | Start | End nvalid Station Genetal CC IE Field Module
BB | 0 Host Station 0 Master Station B CC IE Field Module (Mitsubishi Electrii
L.} 1 RITIENT1(E+CCIEF) 1 Local Station 32 0000 O0LF 16 0000 O00F Mo Setting B Master/Local Module
| z Gzt 2 Inteligent Device Station 16 0000  OOOF § 0000 0007 NoSeting B RITIENTL(E+CCIEF) Master/Local
[] . 16] aooo] oo 5 B8 RI7IENFL(CCIEF)  Master/Local
B RI71GF11-T2 Master/Local
D QI71GF11-T2 Master/Local
W LI71GF11T2 Master/Local
W QD77GF16 Master Mod]
B Communication Head Module
W LJ72GF15-T2 Conanicat
. | B GOT2000 Series
W GT27v XGA [1024 5
STA#T 5TA#2 STA#I I GTZ7E SvGA [300 5
W GT27 ey VGA [640 %
. GT25 S SVEA[E00 X
Host Station . GTos ey ViGE [640
GOT1000 Series
STAHD Master
Total § T4t 3
Line/Ster Dotine] =
RITIENPI(  GTZ7"% | LITZBFIST (CC-Link IE Field Network Communication |
E+COEF] 2 Head Modle: g
[Specification]
5 + [ECLink £ Field Network
IManusfarturer Namel =
i Output x

The AnyWireASLINK configuration setting is not written to a programmable controller.
Therefore, the AnyWireASLINK configuration setting returns to the default after reading a module parameter from a

programmable controller.
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BAutomatic detection of connected devices
For the following network configurations, connected devices are automatically detected and the information is applied to the

configuration setting by clicking the [Detect Now] button on the configuration setting screen.
» Ethernet (CPU module)

* AnyWireASLINK

* CC-Link IE Field Network

* CC-Link IE Field Network Basic

* CC-Link

* CC-Link—AnyWireASLINK bridge

For details, refer to the following table.

Network Reference

 Ethernet (CPU module) iQ Sensor Solution Reference Manual

« AnyWireASLINK (RCPU)
* CC-Link IE Field Network

» CC-Link

* CC-Link—AnyWireASLINK bridge

» AnyWireASLINK (FX5CPU) MELSEC iQ-F FX5 User's Manual (ASLINK)

» CC-Link IE Field Network Basic CC-Link IE Field Network Basic Reference Manual

EBackup and restoration of devices supporting iQSS

In the following network configurations, setting data of devices supporting iQSS is bucked up and restored in the configuration
setting screen.

» Ethernet (CPU module)

* AnyWireASLINK

* CC-Link IE Field Network

+ CC-Link

For details on a backup/restoration of devices supporting iQSS, refer to the following manual.

[71iQ Sensor Solution Reference Manual

EProperty

The image diagram can be changed using "Properties” for the particular selected module. Right-click and select [Property]

from the shortcut menu.
Configuration applications, setting files, and manuals can be linked to the modules. Double-click the added module to open

the linked application or file.
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Checking refresh devices assigned to modules

Display the refresh devices assigned to each CC-Link module in a list.
Set the CC-Link configuration from the parameter of CC-Link module in advance.

Window.

[View] = [Docking Window] = [Device Reference] (5§8)
MSlave station list

Device Assignment Check (CC-Link) - Master Station Start 'O MNo.: 0020 Station Mo.: 0

statffono.: (0020 v | [ Display Option... |
(2 Link Dievice List Display Detailed Information
2 o #0f 5TA | Extended Remote RSVDERT | Remote Tnput{RK) | Rem
STAR ModeljCbj Name Station Type ] Cyelic STA Points

Invalid 5TA

Refresh Device

Buffer Mem, (DEC, ) Re!

t161BT11 0 €
ziz AJBSYETCES-SD Remote 1/0 Station 10ccupie

19

...|5ingle Setting |32 Paints

Mo Setting 226 to 227
33 GTZTH*-x Inteligent Device Station 1Cccupie.,.. | Single Setting |32 Points Mo Setting 228 ko 229
44 SC-GU3-01 Remate Device Station 10ccupie. .. | Single Setting |32 Points Mo Setting 230 to 231

1

HLink device list

Device Assignment Check (CC-Link) - Master Station Start I'O Mo.: 0020 Station No.: 0
Start1/0 Mo, (0020

[ Display Option. .. ]

() Slgve Station List

Display Detailed Information

Input Remote (R ‘: Cukput Remote (RY)
Hast STA{Master) Target STA al Haost STA(Master ) Target STA

Refresh Buffer Refresh Euffer o

Device Mem.(DEC.) Explanation Device Mem (i STa# Explanation
R¥1 RE1
RYZ RAZ
RY3 RE3
RY4 R4
RYS RES
RY& REG

"Displayed Content for Model Name" and "Buffer Memory Display Format" can be selected by clicking the [Display Option]
button.

Displayed.items

Item Description
Start 1/0 No./Mounting « RCPU: "Start I/O No." is shown.
Position No.

Select the start I/0 number of the master station or a local station to be displayed on the list.
« FX5CPU: "Mounting Position No." is shown.

Select the mounting position number of the master station or an intelligent device station to be displayed on the list.

Slave Station List Displays the information of the slave stations and the range of the refresh devices assigned to the own station.

Multiple devices are displayed in accordance with the link refresh settings of the Module Parameter.
When refresh devices are not assigned, the cells of the refresh device range will be blank.

Link Device List Displays the assignment status of refresh devices on the own station and link devices on the target station.

When link devices are not assigned, the cells of the link device range will be blank.
The cells of "Explanation" will be blank when profile is not registered.
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Point/©

» The arbitrary slave station can be displayed on top of the cell by right-clicking on the list of link devices and
selecting [Select Slave Station] from the shortcut menu.

~

Input Remoate (RX) f Output Remate (RY) Input Remate (R
Host 5TA Target ST ‘5 | Host 5TA Target ST Hosk STA Target 5
Refresh Link. ion || Refresh Link. ; Refresh
Device | STA# | Device Explanation Device | 5 | Device Explanation b
] A i |
e Display Slave Station List R I
mz | v | Display Link Dewice List Riz |
M3 Select Stapt 1O Mo, » RA3 !
4 e |
s Select Slave Station » |« | OLRIGIETLL H I
ME Display Detailed Information 02:AI65BTCE3-8D | E
M7 Display Option... DBGT2TX L _t
Mg
[T Device/Buffer Memary Batch hanitar 04:5C-6L13-01 I L
Select the station number 4 The station number 4 is displayed
of the slave station. at the top.

» The "Device/Buffer Memory Batch Monitor" window appears by selecting and right-clicking a refresh device
or buffer memory in the link device list, and selecting [Device/Buffer Memory Batch Monitor] from the
shortcut menu.

Checking/changing the number of intelligent function module parameters

Display the setting information of the start XY addresses, initial settings, and auto refresh settings of intelligent function

modules in a list.

After intelligent function module parameters are written to a CPU module, the following operations are performed.

« Initial setting: The parameters of the individual intelligent function module data are set as an initial setting.
The data is registered in a CPU module parameters and written to the intelligent function module automatically when the
CPU module changed to RUN.

« Auto refresh: For the buffer memory of an intelligent function module set to auto refresh, the data is written to/read from the
specified devices automatically when the END instruction is executed on the CPU module.

Window.

* [Project] = [Intelligent Function Module] = [Module Parameter List]
+ Select "Parameter" = "Module Information" in the "Navigation" window, right-click and select [Module Parameter List] from
the shortcut menu.

Module Parameter List @

todule Parameter Setting Status

Auto Refesh Setting(Count] =

St |beddsiome Il ety (el Transfer to Inteligert Funstion Module | Transter to CPU

Q0oa RDE2D2 Setting Exist(5) Ma Setting Setting Exist{4)

oo RO75P4 Setting Exist[17) Mo Setting Setting Exist(4) £
Initial Setting Total Counts Auto Refresh Setting Total Counts
23 (Maw4096) F] (Man:2048)

Explanation

Check. the setting status of the module, and switch
wvaliddinwalid 7] of module parameter i necessary.

[* Checked items will be created as moduls parsmster]

Close
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BEnabling/disabling parameters

Set whether to enable/disable the initial setting and auto refresh of intelligent function module parameter.

The number of parameters that can be set has limits depending on the intelligent function module to be used. Check the
setting information using this function and accordingly enable/disable the parameters so that the number of set parameters is
within the allowable range.

For details on the number of the parameter settings, refer to the manuals of relevant intelligent function module.

Operating procedure

Set each item and click the [Close] button.

Item Description

Initial Setting (Count) Unselect the item if it is not set as an intelligent function module parameter.
For a module with no initial settings, "-" is displayed.

Auto Refresh Setting Transfer to Intelligent Unselect the item if it is not set as an intelligent function module/CPU module parameter.
(Count) Function Module For a module for which auto refresh is not set, "No Setting" is displayed.

Transfer to CPU

Initial Setting Total Counts Displays the number of initial settings set as intelligent function module parameters.

Auto Refresh Setting Total Counts Displays the number of auto refreshes set as intelligent function module parameters.

Checking property information

Check the setting information of an intelligent function module.
By this operation, the mounting slot number, start /O number, and title (up to 32 characters) for RCPU, and the mounting
position number and title (up to 32 characters) for FX5CPU can be changed.

Window

Select "Parameter” = "Module Information" = "(module name)" in the "Navigation" window, then select [Project] => [Data
Operation] = [Properties] (&) or right-click and select [Properties] (&) from the shortcut menu.

Properties (=3l

General | Comment

B Data Name -~
Data Marne 0000:RITIENTL(CCIEF)
Title Title
Last Change 5/27/2014 8:04:49 Phd

E Module Selection
todule Type Information Module =
Module Mame RITIEMT1{CCIEF)
Part 1 Metwark Type CC-Link IE Field

Part 1 Station Type Lacal Station
Part 2 Metwark Type
Port 2 Station Type
= Detail
E Mount Position
Founting Base Mzin Base

Title

Operating procedure
Set each item and click the [OK] button.

Module-specific menus for the parameter editor

Depending on the setting items of each module, the input format and device assignment method can be selected from one of
the following menus.

+ [Edit] = [IP Address Input Format] = [Decimal]/[Hexadecimal]

+ [Edit] = [Device Assignment Method] = [Start/End]/[Points/Start]

+ [Edit] = [Word Device Setting Value Input Format] = [Decimal]/[Hexadecimal]
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Parameter interaction with MELSOFT Navigator

By using the parameter interaction function of MELSOFT Navigator, the parameter consistency can be ensured between

MELSOFT Navigator and GX Works3.
This function is operated in MELSOFT Navigator. For details, refer to MELSOFT Navigator Help.
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4.3 Other Settings of Intelligent Function Modules

The settings except for the parameter setting of an intelligent function module can be configured with a module tool or
dedicated tool.

Setting with a module tool/drive tool

Displaying the module tool list

Window.

[Tool] = [Module Tool List]

Module Toal List (=5

Start the selected module tool,

Module Series Selection

HQ:R Series P

E Analog Input -

Offset/gain setting

Offset/gain setting (High-Speed Analog)
B Analog Output

Offset/gain setting

Create wawve output data

Offset/gain setting (High-Speed Analog)
= Temperature Input

Offset/gain setting
& Temperature Control Module

m

Temperature trace

B Pulse [f0fPositioning
Preset
Positioning monitar

Fositioning test

For the functions of each module tool, refer to the user's manual of a target module.

Displaying the drive tool list

Window

[Tool] = [Drive Tool List]

Drive Tool List =34

Start the selected drive toal.

E Simple Motion Module
Monitar

For the functions of the drive tool, refer to the user's manual of a target module.

1 48 4 CREATING MODULE CONFIGURATION DIAGRAM AND SETTING PARAMETERS
4.3 Other Settings of Intelligent Function Modules



Simple Motion Module Setting function

The parameter and positioning data of a simple motion module can be set by using the Simple Motion Module Setting

function.
For details on the operation methods and setting items, refer to the help of Simple Motion Module Setting function.

Operating procedure

1. Select "Parameter” = "Module Information" in the "Navigation" window, and select [Project] = [Data Operation] = [Add
New Module].

2. Select each item on the "Add New Module" screen.

3. Double-click the "Simple Motion Module Setting" or "Module Extended Parameter".

Precautions

The settings of simple motion module are also saved when saving the GX Works3 project.
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4.4 Predefined Protocol Support Function

Start the Predefined Protocol Support Function from GX Works3, and set the protocol and read/write data from/to a module.
For details, refer to the following manuals.

[TIMELSEC iQ-R Serial Communication Module User's Manual(Application)

[TIMELSEC iQ-R Ethernet User's Manual (Application)

LIMELSEC iQ-F FX5 User's Manual (Serial Communication)

[TIMELSEC iQ-F FX5 User's Manual (Ethernet Communication)

For RnPCPUs (redundant mode), this function can be used when the modules are in the separate mode and "Not Specified"
is selected for "Specify Redundant CPU."

For RnPSFCPUs, this function can be used only when "Not Specified" is selected for "Specify Redundant CPU."

Point
The files saved in GX Works2 can be read using the Predefined Protocol Support Function of GX Works3.

Start and End

Start and end the predefined protocol support function.

Start

Operating procedure
1. Select GX Works3 menu [Tool] = [Predefined Protocol Support Function].

2. Set each item on the "Predefined Protocol Support Function" screen and click the [OK] button.

End

Operating procedure

Select [File] = [Exit] on the protocol setting screen.
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4.5 Circuit Trace Function

Trace the send/receive data and communication control signal between C24 and a target device.

For details, refer to the following manual.
[TIMELSEC iQ-R Serial Communication Module User's Manual(Application)
FX5CPUs do not support it.

-~ Window
[Tool] = [Circuit Trace]

Operation Flow
Target Module Type Channel Selection
: )~ T = e
C 1
Curmently Displayed Data = Reception Emor
Fin
Module Name - ) S Ovemun emor
Measurement Time  -ms Send/Receive Packet . Party
} . emor
E ed Date e @) Display send/receive packet in HEX
) Display send/receive packet in ASCII Il Framing emor
« " 3
> Time:
[(omin ] (o=

4 CREATING MODULE CONFIGURATION DIAGRAM AND SETTING PARAMETERS

4.5 Circuit Trace Function

151




4.6 Change Module

A module type, module name, and station type of the module set in a project can be changed.

Module

The combinations of module types, module names, and station types that can be changed for each of the following modules
are as follows.

BAnother CPU module

Module type Module name

PLC CPU ROOCPU, R01CPU, R02CPU, R04CPU, R08CPU, R16CPU, R32CPU, R120CPU

Process CPU RO8PCPU, R16PCPU, R32PCPU, R120PCPU

Safety CPU RO8SFCPU, R16SFCPU, R32SFCPU, R120SFCPU

Motion CPU R16MTCPU, R32MTCPU, R64MTCPU

NCCPU R16NCCPU

Robot CPU R16RTCPU

BCC-Link IE built-in Ethernet module
Module type Module name Station type
Information Module RJ71EN71 (E+CCIEC) Control station, normal station, extended mode (control station), extended
mode (normal station)

RJ71EN71 (E+CCIEF) Master station, local station, sub-master station
RJ71EN71 (E+E) —

HECPU extension module

Module type Module name Station type

CPU Extension _RJ71EN71(E+IEC) Control station, normal station, extended mode (control station), extended
mode (normal station)

_RJ71EN71(E+IEF) Master station, local station, sub-master station

Operating procedure

1. Select "Parameter" = "Module Information” = "(module name)" in the "Navigation" window.

2. Right-click the selected module, and select [Change Module] in the shortcut menu.
A change module screen appears.

3. Seteach item in the change module screen, and click the [OK] button.

Precautions

EWhen changing a CC-Link IE built-in Ethernet module or CPU extension module
* A module controlled by another CPU module cannot be changed.

« After changing a module, [f](required settings unchecked) appears in the "Navigation" window.
Select [Tool] = [Check Parameter] to check parameters. (==~ Page 138 Checking parameters)
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Data to be changed

The following tables show the data that is changed by changing a module.

BAnother CPU module

Item Description
"Parameter" = "Module Information" in the Navigation window The setting is updated according to the changed module.
Module configuration diagram
System parameter 1/0 assignment
Multiple CPU setting The setting before the change is applied.
Properties Title
Comment
Others The setting is updated according to the changed module.

BCC-Link IE built-in Ethernet module

Item

Description

"Parameter" = "Module Information” in the

Navigation window

The setting is updated according to the changed module.
* Module parameter (port 1): The module parameter (port 1) of the module before the change is applied.
* Module parameter (port 2): The setting is returned to the default.

Module configuration diagram

The setting is updated according to the changed module.

Module label

The module labels of the module before the change are deleted.
Besides, the data types and classes of global labels assigned to this module label are also deleted.

According to the setting contents of the following options, module labels of the module after the change
are registered to the global label.

* [Tool] = [Options] = "Project" ="Module Label" = "Operational Setting" = "Use Module Label"

« [Tool] = [Options] = "Project” ="Module Label" = "Message" = "Show the confirmation message in

adding module"

Module FB

« Ladder editor: Module FBs, local labels including a module FB, and ladder blocks including a module
FB of the module before the change are deleted.
« Other than ladder editor: Only module FBs of the module before the change are deleted.

Module FBs of a module after the change are added to the "Element Selection” window.

System parameter

1/0 assignment setting

The setting is updated according to the changed module.

Multiple CPU setting

The setting before the change is applied.

Redundant module group
setting

Only the setting of the module before the change is deleted.

Module Parameter

Interlink transmission
settings

The setting is returned to the default.

Properties

Title The setting before the change is applied.
Comment
Others The setting is updated according to the changed module.
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HECPU extension module

Item

Description

"Parameter" = "Module Information" in the

Navigation window

The setting is updated according to the changed module.
* Module parameter (port 1): The module parameter (port 1) of the module before the change is applied.
* Module parameter (port 2): The setting is returned to the default.

Module configuration diagram

The setting is updated according to the changed module.

Module label

Module labels of a module before the change are deleted.
Besides, the data types and classes of global labels assigned to this module label are also deleted.

According to the setting contents of the following options, module labels of the module after the change

are registered to the global label.

* [Tool] = [Options] = "Project” ="Module Label" = "Operational Setting" = "Use Module Label"

* [Tool] = [Options] = "Project" ="Module Label" = "Message" = "Show the confirmation message in
adding module"

Module FB

« Ladder editor: Module FBs, local labels including a module FB, and ladder blocks including a module
FB of the module before the change are deleted.
« Other than ladder editor: Only module FBs of the module before the change are deleted.

The module FBs of the module after the change are added to the "Element Selection" window.

System parameter

I/O assignment

The setting is updated according to the changed module.

Multiple CPU setting

The setting before the change is applied.

Module parameter

Interlink transmission
settings

The setting is returned to the default.

Properties

Title The setting before the change is applied.
Comment
Others The setting is updated according to the changed module.

4 CREATING MODULE CONFIGURATION DIAGRAM AND SETTING PARAMETERS
4.6 Change Module



5 REGISTERING LABELS

This chapter explains the overviews and registration methods of labels.

5.1

About Labels

There are four types of label; labels registered on the label editor (global label and local label), a module label which is

prepared as the dedicated label for each module (global label), and a system label which is interacted with MELSOFT

Navigator.

Global labels can be registered as system labels.

Type Description Creation method Number of creatable Reference
labels
Local label Labels that can be used in each program. | Create them on the local label « 5120 in a program file Page 157 Registering
editor. (maximum) Labels
Global label Labels that can be used in all programs in | Create them on the global label « 20480 in a file (maximum)
a project. editor. * 16384000 in a project
There are two types of global label; global (maximum)
labels that can be used either in standard
programs or in safety programs, and
standard/safety shared labels that can be
used in both programs.
System label Labels that can be shared among iQ Register standard global labels Page 173 Registering
Works supported products. These labels as system labels on the global System Label
are controlled by MELSOFT Navigator. label editor.
Module label Labels in which the 1/0 signals and buffer | Add module labels when adding Page 168 Registering

memory of a module to be used are
already defined.

By using the module labels, easy-to-use
programs can be created without
considering the internal address in the
module.

These labels can be used in standard
programs only.

the module information.
These labels are created as
standard global labels.

Module Labels

* Numbers of characters of labels and label comments

Type Number of characters of a Number of characters of a label comment
label

Local label 256 (maximum) 1024 (maximum)

Global label

System label

Module label Not changeable Not available

For details on the label types, classes, and data types, refer to the following manuals.
[TIMELSEC iQ-R CPU Module User's Manual (Application)
[TIMELSEC iQ-F FX5 Programming Manual (Program Design)
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Auto refresh and direct access for module labels

There are two types of module labels for each purpose: auto refresh and direct access. For direct access, ' D' is added to a

label

name.

The difference between auto refresh and direct access is as follows.

Type

Description

Access timing

Auto refresh

The value written to/read from a module label is applied to a module in a batch when auto
refresh is performed.

By using the auto refresh, the execution time of a program can be shortened.

To use the auto refresh, select "Module Label" in "Target" under the refresh setting of the
module parameter.

When auto refresh is performed

Direct access

The value written to/read from a module label is immediately applied to a module.
Compared with the auto refresh, the execution time of a program will be extended; however,
responsiveness will be increased.

To use the direct access, select the item other than "Module Label" in "Target" under the
refresh setting of the module parameter.

When "Module Label" is selected in "Refresh", values of module labels are overwritten by a
refresh when an END processing is executed or a program in which a refresh timing is
specified is executed.

When reading from/writing to a
module label
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5.2 Registering Labels

This section explains the registration methods of global labels and local labels.

A global label can be created maximum 20480 in a file and maximum 16384000 in a project. A local label can be registered
maximum 5120 in a program file.

Configuration of label editor

This section explains the configuration of the label editor.
The editor to be displayed will differ depending on the label types.

Point ;>

The display format and details of operation settings for each function can be set by setting the following
option.
[Tool] = [Options] = "Other Editor" = "Label Editor Common"

Window.

EGlobal label
"Label" = "Global Label" = "(global label)" in the "Navigation" window

HLocal label

"Program" = "(execution type)" = "(program file)" = "(program block)" = "Local Label" in the "Navigation" window
MToolbar

FEX NN R OPDE

-
HLabel editor (global label editor)
Global [Global Label Setting] =|
<Filer> ‘ I EasyDisplay /| [ Display Setting |
Label Name: Data Type Class Assign (Device/Label] nital Value _ =—t— (1)
w1 |Labelt Bit . [“AR_GLOBAL - [
2 |Label2 Double 'Ward [Unsigned]/Bit String [32-bit] . |¥AR_GLOBAL A |=
3 |Label3 Wiord [Unsigned)/Bit String [16-bit] . |[¥AR_GLOBAL b |
4 |Labeld CTD . |[¥&R_GLOBAL g
5 |LabelS STRUCT1[0..1] . |¥AR_GLOBAL ~ ||Detailed Setting hd
< | . 3
N
Extended Display: Automatic ]
ST“”;T'H LabelS({ STRUCT1(0,.1) )
n Label Name Data Type Device -
Element] |Bit |Mo L
Element [\word [Signed] [ -
1 I, ¥
wiordfbit device can be set at the start of structure array, > (2)
wiord Device Setting Bit Device Setting
Use word device in bit type label of structure by bit specify,
Start Word Device Start Bit Device
word Device Offsetii) [ ] Bt Device Offsst(M) (|
word Device Use Amount of 1 Bit Device Use Amount of 1
*1: Offset Walue which Makes Mo Repetition of Device *2: Offset Value which Makes Mo Repetition of Device
[ system label is reserved to be registered. [ Svstemn label is reserved to be released.  [T] The system label is already registered to the system label database. <
To execute the Reservation to Register/Release for the system [Resewat\um o Register System Label]
label, reflection to the systemn label database is required. @ ,:() O Reflect to
P\E_ase execute Reflect to System Labe_\ Datahgse . Reservation to Release System Label Systern Label > (3)
It is unnecessary to change reference side project when Databasa
assighed device is changed in system label Ver.2, Mot Reflected: O
* Orily iQ-R series/GOT 2000 series is avalable for syster label ver.2, [ d0pont Sy BILa0e), ] Tatal O
* To execute Online Program Change, execute Online Program
Change and save. }

» The items in the label list (1), extension display area (2), and system label area (3) can be displayed or hidden on the
"Display Setting" screen that appears by clicking the [Display Setting] button.

+ Click the [Check] button to check errors before converting programs.

» When the data type is structure or function block, the hierarchy of labels is displayed in the extension display area.

Point/@

Font color, background color, and font can be changed.
[Z5~ Page 65 Checking and Changing Colors and Fonts
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Editing a row

BAdding a row
When using the New Declaration (After) function, the selected label is copied and added it to the row right after the specified
row, with a value appended.
If a value is already appended after the label name, the data is copied with an incremented value.
When devices are set for global labels, the data is copied with an incremented device number.
For adding blank rows or setting increment regulation (decimal/hexadecimal), set the following option.
* [Tool] = [Options] = "Other Editor" = "Label Editor Common" => "Editor Setting"
Operating procedure
Select [Edit] = [New Declaration (Before)]( = )/[New Declaration (After)](Z=).

HDeleting rows (deleting labels)

Operating procedure
Select [Edit] = [Delete Row](Z¢).

HDeleting a blank row
A blank row automatically is deleted and the following row moves upward on the label editor.

Operating procedure
Select [Edit] = [Delete Blank Rows]. (1)

EDisplaying all lines or first line of comments
For the "Comment" columns, data can be entered in multiple lines.

Double-click "+" or "-" to switch the display between all lines or only the first line.

@ & [Globaldatak [BitlD..5) [ [ Global_datat ] Only the first line is displayed.

Global_datsb Bitf0..5 Global_datab : :

- 10-5) Flerment( = group T All lines are displayed.
g Element = group 2
= ||Elementd = group 3
Elementd = group 4
Elementd = group 5

ESorting labels

Labels can be sorted by clicking a title name of label editor.
For ascending order, is displayed, and as for descending order, is displayed in the title name.

HFiltering display

» A wild card (such as "' and '?') is not applied as a filtering condition. A character string including the wild card is displayed.

* When filtering columns by selecting "Access from External Device", specify '1' after selecting "Access from External
Device". As for it is not selected, specify '0'.
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Entering information

Label name

Set a name with avoiding the following conditions:
+ Alabel name that includes a space.

» Alabel name starting with a number

+ A same label name as one for a device
For the unusable character strings to a label name, refer to the following section.
[~ Page 539 Unusable character string for label name

Precautions
For label names, constants, and device initial values, use the characters in the Unicode Basic Multilingual Plane.
The label names and constants that specifies the characters other than the Unicode Basic Multilingual Plane cannot be used

in programs.
A program including an initial value using the characters outside the Unicode Basic Multilingual Plane may not operate

properly.

HAlias
By entering an existing label name for the "Assign (Device/Label)" column in a label editor, a label can be set as an alternative

label name of the existing one.

A label to which an existing label is assigned is referred to as 'alias’.

An existing label that is assigned to an alias is referred to as 'alias source'.

The following information of an arias source will be succeeded: data types, classes, initial values, and constants.

For an alias, a label with the same category (standard, safety, and standard/safety shared) as an alias source can only be set.

[Ex]

Global [Global Label Setting] El
‘ @ | [ Easy Display |« ] [ Digplay Setting ]
Label Mame Data Type Class Assign [Device/Label] -
1 (Laben Bit VisR_GLOBAL - L
2 [(Label2 Bit ... |V&R_GLOBAL ~ ||Laben I
3 hd -
< I 3
[ Ertended Display: Automatic:
(1): Alias

(2): Alias source

Precautions

» For an arias, do not assign an instance of a function block or module FB.

* In the "Assign (Device/Label)" column of a label editor, enter the same text as that in the "Label Name" column.

* For an alias, a structure member and a label in a function block can not be assigned.

» The following error occurs at conversion when a structure member or a label used in a function block is entered in the
"Assign (Device/Label)" column of an alias, and the alias is used in the program editor.
Content: An invalid device or an invalid constant is being used.
Error code: 0x12011067
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BAutomatic naming rule

By setting the data type and the class when the label name is blank , a label name will be set automatically.

Set the automatic naming rules in the following option setting.
* [Tool] = [Options] = "Other Editor" = "Label Editor Common" => "Editor Setting"
The automatic naming rules are as follows.

@®Defined characters

String (the string which is not enclosed by '%' is set without enclosed by '%")

P

% Type%%Prefix%Label%Row%%Device %

‘—» Character string in "Assign (Device/Label)"
Label row number
Prefix by class

Prefix by data type

*The character other than the defined one enclosed by '%' will be blank.

The prefixes for each data type are as follows.

Data type Prefix
Bit b
Word [Unsigned]/Bit String [16-bit] u
Double Word [Unsigned]/Bit String [32-bit] ud
Word [Signed] w
Double Word [Signed] d
FLOAT [Single Precision] e
FLOAT [Double Precision] le
Time tm
String s
String [Unicode] ws
Pointer pd
Timer td
Counter cd
Long Counter led
Retentive Timer std
Long Retentive Timer Istd
Long Timer Itd
Structure st
FB fb
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The prefixes that are added depending on the selected class are as follows.

Class Prefix
VAR_GLOBAL G_
VAR_GLOBAL_RETAIN GR_
VAR_GLOBAL_CONSTANT GC_
VAR Not added.
VAR_RETAIN r
VAR_CONSTANT c_
VAR_INPUT i
VAR_OUTPUT o_
VAR_IN_OUT io_
VAR_OUTPUT_RETAIN or_
VAR_PUBLIC pb_
VAR_PUBLIC_RETAIN pbr_

ESetting example

Global [Global Label Setting] B
H Easy Display «] [ Digplay Setting ]

Label Name Data Type (lass Aasign [Device/Label] Initial tal =

1 |blabe [Bit | . [waR_GLOBAL v \ K|

2 |GLabel2 [ | .. [veR_GLOBAL - | -

4| 11 3

Extended Display: Automatic l

* When "Bit" is selected in the "Data Type" column: bLabel1

Prefix 'b' that indicates the bit type + character string 'Label’ + label row number '1’
* When "VAR_GLOBAL" is selected in the "Class" column: G_Label2

Prefix 'G_' that indicates the class + character string 'Label' + label row number '2'
» When 'D0' is specified in the "Assign (Device/Label)" column: Label3

Character string 'Label' + label row number '3’

BAutomatic synchronization

When label names/alias names are changed on the label editor, the label names/alias names used on the editor (program

editors such as ST editor, FBD/LD editor, and SFC editor) will also be replaced automatically.

» Select "Yes" for "Track label name automatically in program editor" from [Tool] = [Options] = "Other Editor" = "Label Editor
Common" = "Operational Setting"

The labels are distinguished between global labels and local labels in the automatic synchronization. (=5~ Page 179 Entering

global labels/local labels)

The programs in which the replaced labels are used will be in the unconverted state.

If labels names/alias are changed, check if the change affects control programs using the Cross Reference function.

ELabel synchronization

The contents edited on the global label editor are immediately applied on the ladder editor by setting the following option.

When labels undefined on the ladder editor are newly added on the label editor, they will be in the defined state.

« Set "Synchronize" for "Operation on Editing Label Editor" in [Tool] = [Options] = "Program Editor" = "Ladder Editor" =
"Label Synchronization" = "Operational Setting".

Local labels always synchronize with the data on the label editor regardless of the option setting.
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Data type

A data type can be selected in the "Data Type Selection" screen displayed by clicking [...] in the "Data Type" column on each
label editor as well as the direct input.

There are three kinds of data types: "Simple Types", "Structured Data Type", and "Function Block". A data type that can be
selected differ.

An array can be set for the selected data type.

For details on the data types, structures, and arrays, refer to the following manuals.

L[TIMELSEC iQ-R CPU Module User's Manual (Application)

[TIMELSEC iQ-F FX5 Programming Manual (Program Design)

ESimple types
Data types that can be set for each label are as follows.
O: Available, X: Not available

Data type Standard label Safety label Standard/safety shared
label
Bit O O (@)
Word [Unsigned]/Bit String [16-bit] O O O
Double Word [Unsigned]/Bit String [32-bit] O O O
Word [Signed] O O O
Double Word [Signed] @] O @]
FLOAT [Single Precision] O X X
FLOAT [Double Precision] O X X
Time @) @) O
String @] X X
String [Unicode] O X X
Pointer O X X
Timer @) @) O
Counter O ©) @)
Long Counter O X X
Retentive Timer @) @) O
Long Retentive Timer O X X
Long Timer O X X
Point
The data length for the String or String [Unicode] type can be changed by editing the value in "()" directly.
e Label Name ) Data Type N Class .
g L_shing2 Stind(151) WAR :

Change these values directly.

The initial value of the data length for the String or String [Unicode] type can be set in the option setting.
* [Tool] = [Options] = "Other Editor" = "Label Editor Common" = "Data Type Setting"

When "( )" is deleted from the name for the String or String [Unicode] type, the data length in the option
described above is regarded as being set.
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BStructure

When specifying a structure data as a data type, creating a definition of the structure is required in advance. (== Page 167
Creating a defined structure)

After creating a defined structure, specify the structure name in "Data Type".

EFunction block

When specifying a function block data as a data type, creating a function block is required in advance.
For details, refer to the following section.

[~ Page 317 Creating a Function Block

After creating a function block, specify the function block name in "Data Type".

ESetting arrays for data type

Select "ARRAY", and enter the number of elements.

[Ex]

Setting example for a one-dimensional array
HTo set a bit type array whose number of elements is 8

Array Element

bLabel1 | 0] | 1] | 2] | 3] | 4] | (5] | (6] | 7] | ey Y et oz

~. e

(1): Set'8".

[Ex]

Setting example for a two-dimensional array and a three-dimensional array
After creating a one-dimensional array, the number of dimensions can be changed to two-dimension or three-dimension by

modifying the number of elements in a bracket.
HWTo change a bit type array to a two-dimensional array whose number of elements is 4 x 8

1 |bLabel |Bit[0..7] =1

; @)

' i ' i : i i i i Label Mame Data Type
3,01 1311 f 132] [3’3]|[3Y4] (3.5 3.8 [317]| 1 |bLabell |Bit[El..3,El..?] | ||

bLabel1 | [0,0] | [0,1] | [0,2] | 10,31 | [0,4] | [0,5] | [0,6] | [0,7] Label Name Data Type

(2): Bit (0..7) - bit (0..3,0..7)

HTo change a bit type array to a three-dimensional array whose number of elements is 3 x 4 x 8

bLabel1 [2,0,0] /12,0,1] /12,0,2] /12,0,3] /12,0,4] /12,0,5] /12,0,6] /12,0,7]
o o o o . B Label Mame Diata Type
: 1 |bLabell [Bit0.7) |
[0,0,0] | [0,0,1] | [0,0,2] | [0,0,3] | [0,0,4] | [0,0,5] [0,0,6]| [0,0,7] * (3)
: H H H H H H . - Label Mame Diata Type
: : : : : : : : e T 1 |bLabel [Biti0..2,0..3,0.7] L.
[0,3,0] | [0,3,1][0,3,2] | [0,3,3] | [0,3,4] | [0,3,5] | [0,3,6] | [0,3,7] Q [2,3,7]
(3): Bit (0..7) — bit (0..2,0..3,0..7)
Point : -
A value other than '0' (minus value, for example) can be specified as an offset ([array start value]...[array end
value)).
Label Mame Data Type Clazs
1 |Initial Setting_a Bit[-5..2) _ |¥8R_GLOBAL ~|
2 |Initial Setting_B Bit[2..E] .. |WAR_GLOBAL -
3 [Initial Setting_C Stringl32) __ |¥aF_GLOBAL v]
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Class

Select a class from the pull-down list of "Class".

Safety global labels, standard/safety shared labels, local labels of a safety program, and local labels of a safety FB do not
support latch type classes ('RETAIN' is included in a name).

For details on the classes, refer to the following manuals.

[TIMELSEC iQ-R CPU Module User's Manual (Application)

[TIMELSEC iQ-F FX5 Programming Manual (Program Design)

Assignment (devices/labels)

Set this item when assigning an arbitrary device or label to a global label.

Devices and labels that can be assigned vary depending on the assignment target label.

The following devices and labels can be assigned for the global label.

+ Digit-specified bit devices (example: K4MO0)

« Bit-specified word devices (example: D0.1)

* Module labels

However, a device name with a device type specifier suffixed (D0: U, for example) cannot be assigned.
If do not assign a device/label to the label, a label memory is assigned instead. For details on the label memory, refer to the
following manuals.

LTIMELSEC iQ-R CPU Module User's Manual (Application)

L[TIMELSEC iQ-F FX5 User's Manual (Application)

ESafety project
Devices and labels that can be assigned vary depending on the assignment target label.
O: Can be assigned, X: Cannot be assigned

Global label to be assigned Assignment target
Standard device | Standard global | Safety device Safety global Standard/safety
label label shared label
Standard global label O O X X X
Safety global label X X @] O X
Standard/safety shared label X X X X O

Precautions

» When specifying a timer or counter device to "Assign (Device/Label)", the assigned device is regarded as a contact (TS,
STS, CS) if a bit type device is specified to "Data Type".

When the data type is a word type, the specified device is regarded as a current value (TN, STN, CN).

» An assigned device may not be displayed automatically on a program editor when it is changed to another device. The
change is applied to a program editor by converting any or all programs.
» For RCPU, when specifying the step relay(S) which does not specify a block No. (BLO) in "Assign (Device/Label)", the
assigned label operates in the same way as the step relay(S) which does not specify a block No. (BLO). Therefore, the
same labels operate differently depending on the location of use. For details on the step relay(S) , refer to the following

manual.

[TIMELSEC iQ-R Programming Manual (Program Design)
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EWhen data type is structure

A device can be assigned for each structure member in the "Structure Device Setting" screen displayed by clicking the
"Detailed Setting" button.

(The color of "Detailed Setting" is displayed in pink when no setting exists, and is displayed in blue when the settings have
been done.)

When structure array is set for the data type of a label, a device can be assigned to the member of every elements in the
structure array with a specific interval by specifying "Structure Array Offset Value" in the "Structure Device Setting" screen.
When '0' is entered for "Structure Array Offset Value", a device assigned to the head of the member of the element is assigned
to all the members of the element.

Precautions

If a structure member is changed after assigning devices to the structure member, the assignment status of devices may be
changed.

In that case, assign devices to the structure member in the "Structure Device Setting" screen or in the extension display area
in the label editor.

Initial value

Set an initial value to the label.

However, if a device is assigned to a global label, the label does not operate with the initial value of the label.

The availability of initial values differs depending on the data types and classes.

The entry method of an initial values is the same as that of the constants of labels. For details, refer to the following manual.
[TIMELSEC iQ-R CPU Module User's Manual (Application)

In addition, the initial values of safety global labels, local labels for a safety program, and standard/safety shared labels
cannot be set.

FX5CPUs do not support it.

BMApplicable range
Initial values of labels will be set when the CPU module is at STOP to RUN. If the values of labels are changed by program,
the program operates with the changed initial values.

HInitial values of label of which data type is array
Different initial values for the respective array elements cannot be set. When setting the different values for each array, set the

initial value by program.

Constant

Constant can be set when "VAR_GLOBAL_CONSTANT" or "VAR_CONSTANT" is specified to the class.
The availability of the constants differs depending on the data type and class.

For details on how to enter the constants, refer to the following manuals.
[TIMELSEC iQ-R CPU Module User's Manual (Application)
[TIMELSEC iQ-F FX5 Programming Manual (Program Design)
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Comment
Append a comment to the defined labels.
When entering comments on the label editor, press the + keys to insert a line feed (two characters are used) in a

cell.
Two or more comments can be set for one label. Set the display settings of the multiple comments on the "Multiple Comments

Display Setting" screen.
For details, refer to the following section.
[5~ Page 66 Comment Display Setting

ECopying device comments
The comment of the device assigned to the selected label can be copied to the label editor.

Operating procedure
Select [Edit] = [Copy Device Comment] (1%).
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Accessing from external devices

Select this to monitor devices/labels from external devices connected to a CPU module.

If the selection status of "Access from External Device" is changed, the change will not be reflected to the assigned devices/
labels.

An error occurs when accessing from an external device to the CPU module in any of the following condition.

+ Data type is pointer type/FB

* Class is "VAR_GLOBAL_CONSTANT"

* Index-modified devices

This setting is not available for safety global labels nor standard/safety shared labels.

FX5CPUs do not support it.

Creating a defined structure

A structure member can be added to a structure definition.

Up to 5120 structure members can be added.
Be sure to create data of a defined structure in advance. (==~ Page 108 Creating data)

Window
"Label" = "Structured Data Types" = "(structure)" in the "Navigation" window
STRUCTL [Structure Setting] =
‘(F\Iter) | [ Easy Display 4 ] [ Digplay Setting ]
Label Mame Data Type Class Initial ¥ alue Constant -

1 |Element] Eit -
2 |Element2 "word [Signed] -
3 |Elementd Double Word [Sighed] -
4 | Elementd "wiord [Signed](0..9] hd
5 |Elementd Stringl32) - il

T I - 3

{ Extended Display: Autamatic

+ Click the [Display Setting] button to select the items to be displayed.
« Click the [Check] button to check errors before converting programs.

Importing/exporting files

Import/export the data of the label editor to/from a file.

Operating procedure
1. Open the label editor.
2. Select [Edit] = [Import File] (& )/[Export to File] (&).

Formatting CSV files

The header titles (Class, Label Name, Data Type, etc.) of a label editor and a CSV file are linked.

« The data of which header title matches with that of the CSV file is imported to the label editor. When excluding the specific
data, delete the column from the CSV file.

» When importing the CSV file exported from GX Works3 with different language, edit the header title name of the CSV file to

match to the header title displayed on the label editor of the import target GX Works3.

» The data can be imported even when the column order in CSV file does not match with that in the label editor.

* When "Access from External Device" is selected, '1' is output. As for it is not selected, '0' is output. When editing a CSV file,
set'1' or '0".
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.
Point
The files exported from GX Works2 can be imported to GX Works3.

Before importing the CSV file exported from GX Works2, edit the header title name of the CSV file to match
the header title on the label editor of GX Works3.

5.3 Registering Module Labels

This section explains the registration methods of module labels.

Registering to global label

The module label is registered when the module setting has been set as "Module Label: Use" on the confirmation screen
displayed after performing either of the following operations.

* Place a module on the Module Configuration Diagram and fix the parameters.

« Add a new module in the "Navigation" window.

The registered module labels are displayed in "Global Label" in the "Navigation" window and in the [Module] tab in the
"Element Selection" window.

When using a module label in a program, enter a module label name directly or drag and drop it from the "Element Selection"

window.
Point
To use a module label under arbitrary name, set alias to the module label.
Precautions

HEConsiderations when registering module labels

Since all the registered module labels are written to a CPU module, the memory capacity of the CPU module may be

exceeded. In this case, perform any of the following operations.

» Change the write target of the global labels to SD memory card.

* For FX5CPU, the writable capacity is the same as that of the CPU module even when data is written to an SD memory
card.

EModule label with the name that starts with 'zReserve'
Do not write data to the module label with the label name that starts with 'zZReserve' among the module labels. Doing so may

cause malfunction of the programmable controller systems.

[Ex]

'Instance name'_'Module number'.'Label name' GF11_1.zReserveAreaSB00007

Editing module labels

A module label (M+Global) which has been registered into the global label can only be deleted by selecting a row on the label
editor.
Do not edit and add a label on the label editor.

Re-registering deleted module labels

When registering the module labels which are once deleted from the global label editor, select a module name displayed in
the [Module] tab in the "Element Selection" window, then right-click it and select [Add Module Label] from the shortcut menu.

Editing structures

Once module labels are registered, the definitions of the structures in the module labels are registered into "Structured Data
Types" in the "Navigation" window.

A defined structure can be copied in the "Navigation" window. The copied defined structure of the module label is changed
from II+II to n II.
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5.4 Registration of tag FBs

In a project used for an RnPCPU and an RnPSFCPU, tag FBs can be used in an FBD/LD program with the process control

extension enabled.

To use tag FBs, they are required to be registered on the tag FB setting editor in advance.
Enter a tag name, tag FB type, and comment, then click the [Apply] button.

Up to 480 tag FBs can be registered in a project.

For details on tag FBs, refer to the following manual.

[TIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

Precautions

To use tag FBs, it is recommended to register and apply them on the tag FB setting editor before adding data of a program
block, function block, function, global label, and structure definition.
When a lot of data mentioned above is registered in a project, it may take time to apply the tag FB setting.

Configuration of the tag FB setting editor

The following shows the screen configuration of the tag FB setting editor.

Click "Tag FB Setting" (:& ) on the toolbar.
Tag FB Setting =

<Filter> [ Mazimum Mumber of Tags.. | [ Check |
Mo Tag Mame Tae FE Type Tag Type ctured Data T7B Instance Mamene of Structured | Assiened Device Comment -
[ b+ M_PID () PID MeTM PID  TIGO0I FB TIS001 ZR3000 @
2 C] ZRa130
3 C] ZRA260
[ = ZR3380
. :

<[ n »

Displayed.items
O: Editable, X: Not editable

Item Editability Description

Tag Name O Enter a tag FB name.

Tag FB Type O Select the tag FB type of a tag FB instance.

Tag Type X The tag type of a tag FB instance is displayed.
Structured Data Type X A structure definition name of tag data is displayed.

FB Instance Name X A tag FB instance name is displayed.

Label Name of Structured | X A tag data name is displayed.

Data Type

Assigned Device X The following device is assigned.
* The start device of a system resource + 3000 + ((row number -1)*130)
Set the system resource in [Tool] = [Options] = "Convert" = "Process Control Extension Setting" =
"System Resource"= "File Register: ZR".

Comment O Enter a comment that is applied to a comment of a tag FB instance and tag data.

» The following option can be checked and set by clicking the [Maximum Number of Tags] button.
[Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "Tag FB" = "Maximum Number of Tags"
+ Click the [Check] button to check an error before applying.
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Editing a row

BAdding a row
A row can be added above a selected row. (Multiple selections allowed.)

Assigned devices in each tag FB setting is changed after the addition.

Operating procedure
Select [Edit] = [New Declaration (Before)]( & ).

HDeleting a row
A selected row can be deleted. (Multiple selections allowed.)
Assigned devices in each tag FB setting is changed after the deletion.

Operating procedure
Select [Edit] = [Delete Row](Z¢).

ECopying a row
By clicking the [Apply] button after copying or cutting a row and pasting, the initial value of the FB property in the copy source
is retained. However, it will not be retained if the tag FB type is changed after pasting.

ESetting an applicable/inapplicable row

The number of rows set in [Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "Tag FB" = "Maximum
Number of Tags" will be applicable and other rows will be inapplicable as follows:

» Applicable row: Included in checking and applying the tag FB setting

* Inapplicable row: Excluded from checking and applying the tag FB setting. In addition, the information cannot be edited.
The option can be checked and set by clicking the [Maximum Number of Tags] button on the tag FB setting editor.

EFiltering display

A wild card (such as ™' and '?') is not applied as a filtering condition. A character string including the wild card is displayed.

Entering information

Tag name

Set a name with avoiding the following conditions:

+ Alabel name starting with a number

+ A same label name as one for a device

« Alabel name including a unusable character (reserved word) ([~ Page 539 Unusable character string for label name)
Use only alphanumeric characters when monitoring data on a faceplate or exporting an assignment information database file.

Tag FB type

Select a tag FB in the "Select Tag FB Type" screen displayed by clicking the [...] button in the "Tag FB Type" column.
For details on manufacturer-defined tag FB types, refer to the following manual.

L[TIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

For details on user-defined tag FBs, refer to the following section.

(=5~ Page 321 Creating a user-defined tag FB

Comment

Use only alphanumeric characters when monitoring data on a faceplate or exporting an assignment information database file.
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Online program change
The following table shows whether to perform the online program change function and initialize data with change for tag FBs
O: Performed, X: Not performed

Change for tag FBs Online program change Initialization
FB property Changing an initial value O Not initialized
Tag FB setting adding a tag FB O Initialized
Changing a tag name” O Not initialized
Changing the tag FB type’ x 2 —
Changing a tag type*1 x "2 —
Changing a declaration position*1 x "2 —
Changing a comment’ " O Not initialized
Deleting the tag FB setting”’ ) Not initialized

*1  For change for an applied tag FB
*2 When changing data, all programs are required to be converted (reassigned).

Data to be added with tag FB registration

By applying the data after entering a tag name and selecting the tag FB type on the tag FB setting editor, the tag FB instance
and tag data are created in "M+PTAG" under "Global Label".
The definition of a tag FB and the structure definition of tag data are added in the "Navigation" window as a read-only

definition.

[Ex]

When the tag name is 'TIC001' and the tag FB type is '"M+M_PID'

Data/definition to be added Name Location
Tag FB instance TIC001_FB "Label" = "Global Label" = "M+PTAG" in the "Navigation" window
Definition of a tag FB M+M_PID FB/FUN = (FB file name) in the "Navigation" window
Tag data TIC001 "Label" = "Global Label" = "M+PTAG" in the "Navigation" window
Structure definition of tag data M+TM_PID "Label" = "Structured Data Types" in the "Navigation" window
Definition of a function block referred from tag FB M+P_MCHG FB/FUN = (FB file name) in the "Navigation" window

M+P_IN

M+P_PHPL

M+P_PID

M+P_OUT1

Precautions

If the definition of a tag FB, the structure definition of tag data, and the definition of a user-defined tag FB are deleted in the
"Navigation" window, the project may be incorrect.

Before deleting the definition of a tag FB, the structure definition of tag data, and the definition of a user-defined tag FB,
search a project for an FB definition name and a structure name by using the character string search function to check that

they are not used.
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Tag FB instance and tag data registered in "M+PTAG"

Only the initial value can be set for a tag FB instance registered in the global label setting "M+PTAG".

Window

"Label" = "Global Label" = "M+PTAG" in the "Navigation" window

M +PTAG [Global Label Setting] B
<Filter> ‘ | Easp Display << | ‘ Display Sefting | Check | Warming) This file is systern file, Please do nat edit.
Label Name Data Type Class Assign (Device/Label) Initial Value =
1 [ TICO0I_FB |M+M_FID | . [WAR_GLOBAL -] | =
2 Ticom |M+TH_PID: | [waR_GLOBAL ~ |Detailed Setting |
1

3 I ~ ! 2
« " 5

Extended Display: Show &lwaps

MM_FID TICOO1_FE( M+M_FID )
WAP_CHS
iy Class Label Name Data Type Initial Val ~
WaP_PID [WAR_INPUIT Py FLOAT [Single Precision]
WAP_OUT! WAR_INPUT CASIN FLOAT [Single Precision]
WaAR_OUTPUT_RETAIN [ER] FLOAT [Single Precision] =
WaAR_OUTPUT_RETAIN CASOUT FLOAT [Single Precision]
WaAR_OUTPUT_RETAIN CASOUT_T Dauble ‘word [Unsigned]/Bit Sting [32-bif]
WaR_PLBLIC_RETAIN TH_NM FLOAT [Single Precision]
WaR_PLBLIC_RETAIN TH_NMIN FLOAT [Single Precision]
WaR_PLBLIC_RETAIN IN_HH FLOAT [Single Precision]
WaR_PLBLIC_RETAIN IN_H FLOAT [Single Precision]
WaR_PLBLIC_RETAIN IN_L FLOAT [Single Precision]
WaR_PLBLIC_RETAIN IN_LL FLOAT [Single Precision]
WaR_PLBLIC_RETAIN FID_MTD FLOAT [Single Precision] -
P B - 11 B . B 3
Auto Filling s Bit Specification

[ systern label is reserved to be registered, [ Systern label is reserved to be released. [ The system label is already registered to the system label databas

[To execute the Reservation to Register/Release for the system Reservation to Register System Label

label, reflection to the system label database is required. @ |:> O Reflect to
Flease execute Reflect to System Label Database', Reservation to Release System Label Systern Label
It is unnecessary to change reference side project when Database

assigned device is changed in system label Ver.2,

* Only iQ-R series{GOT 2000 series is available for system label Yer, 2.
* To execute Online Program Change, execute Online Program
Change and save.

Import System Label
Mot Reflected: 0
Total: 0

Precautions

Do not delete "M+PTAG" from a project.

Display/setting an FB property

The initial value of a tag FB instance can also be set in the "FB Property" window.

The display contents in the "FB Property" window is linked with the contents in the selected row on the FB setting editor.

For details on the "FB Property" window, refer to the following section.

(=5~ Page 233 Display/setting an FB property

In the "FB Property" window, the initial value of a tag FB instance which has already been applied on the tag FB editor is
displayed. A tag FB which is not applied, excluded from applying, or for which setting contents are changed after application is
not displayed.
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5.5 Registering System Label

This section explains the method to register global labels as system labels.
Only standard global labels support system labels.

System label

Using the system labels controlled by MELSOFT Navigator enables programming with the same label names among the iQ
Works supported products (GX Works3, MT Developer2, GT Designer3).
Once a workspace is saved with MELSOFT Navigator, a database to manage system labels is created in the workspace.

System labels cannot be used in a workspace without the system label database.

Precautions

Since module labels are read only, they cannot be registered as system label.

System label version

There are two types of system labels for MELSOFT Navigator: system label ver.1 and system label ver.2.
FX5CPU only supports system label ver.1.

For more details on the differences between system label ver.1 and system label ver.2, and creation methods of each system
label database, refer to MELSOFT Navigator Help.

Configuration of label editor

Window

"Label" = "Global Label" = "(global label)" in the "Navigation" window

Global [Global Label Setting] =
‘<F‘|t37> | [ Easy Display |« ] [ Digplay Setting ]
Label Mame Data Type Class Assign [Device/Label] Initial Value -
1 |Label Bit VisR_GLOBAL - L
2 |Lahel2 Bit .. |V&R_GLOBAL ~ |M§ ﬁ
3 |Labed Bit o VAR GLOBAL -~
4 - S
< 1 r

Extended Displaw: Autamatic

[] system label is reserved to be registered.  [] Systern label is reserved to be released. [ The system label is already registered to the systern label database,

|:{> O Reflect to
- A

To execute the Reservation to Register/Release for the system [Reservatwnn to Register System Lahel]
label, reflection to the system label database is required.
Flease execute Reflect to System Label Database’,

It is unnecessary to change reference side project when

Reservation to Release System Label

System Label
Datahasa

assigned device is changed in system label Ver.2, Mot Refiected: 1
* Only iQ-R series/GOT 2000 seties is avalable for system label ver.2, [ Impart System L abel ] Total 1
* To execute Online Program Change, execute Orline Program
Change and save.
Displayed.items
Item Description
System Label Relation Displays the relation between the global label and the system label.

« Disclose: The status in which the global labels are open as the system labels
» Reference: The status in which the system labels opened by other projects are imported in the global labels
* Blank: The status in which the global labels is not related to the system labels

System Label Name Displays the system label name related to the global labels.

Attribute Displays the attribute of the system label which is related to the global labels.
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Registering labels in system label database

Disclose standard global labels created with GX Works3 as system labels.
When registering in the system label database at the first time, create a workspace with MELSOFT Navigator and save
projects of GX Works3 in the workspace in advance.

Operating procedure
1. Display the global label editor.

2. Select the labels to be registered as system label, and click the [Reservation to Register System Label] button.

3. Click the [Reflect to System Label Database] button.
The "Check before registering in system label data base" screen is displayed.

4. Check the list of labels to be registered, and click the [Register] button.

Precautions

The structure array type global labels for which "Structure Array Offset Value" has been set cannot be registered as system
labels.

Importing system labels in system label database to GX Works3

Import the system labels registered with MELSOFT Navigator or other projects to a project.

Operating procedure
1. Display the global label editor.

2. Click the [Import System Label] button.
The "Import System Labels to Project” screen is displayed.

3. Select the system labels to be imported, and click the [Import] button.

Releasing system labels

Release the relation with the system label database, and restore system labels to normal global labels.

Operating procedure
. Display the global label editor.

Select the labels of which relation is to be released from the labels registered as system labels.

. Click the [Reservation to Release System Label] button.

A W N =

. Click the [Reflect to System Label Database] button.
The "Check before registering in system label data base" screen is displayed.

5. Check the list of labels to be released, and click the [Register] button.
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Verifying system label information

Compare the system label information of GX Works3 projects to the system label database, and check if there is any

difference.
If differences exist, correct the system label information of the GX Works3 projects, and synchronize the information with the
system label database.
Operating procedure
1. Select [Edit] = [System Label] = [Execute Verification Synchronous with System Label].
2. Check and correct information on the "Execute Verify and Synchronize with system label" screen.

3. Click the [Reflection] button.

Importing the changes of system label database

Import the changed contents to the GX Works3 projects when the system labels used in a project have been changed in other

projects.

Importing the changes automatically

Operating procedure

Click the [Yes] button on the message to confirm whether or not import the changed contents, which appears when any of the
following operations is performed in a state where a system label change notification has been received.

* Opening a project

» Saving a project

* Reflecting labels to system label database

+ Displaying the "Online Data Operation" screen

« Starting the Simulation function

Click the [No] button to import them after checking the changed contents. (=5~ Page 175 Importing after checking the
changes)

Importing after checking the changes

When the system label information in the GX Works3 projects is different from the system label database, the icon to notify the

changes is displayed at the lower-left corner of the GX Works3 screen.
Check the contents that have been changed when the icon is displayed. In addition, import the changed contents to the GX
Works3 projects.

Operating procedure
1. Select [Edit] = [System Label] = [Check the changes of the System Label Database]([&).

2. Check the information on the "Import Change Contents of System Label Database" screen.

3. Click the [Import] button.
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PART 3

PART 3 PROGRAMMING

This part explains the functions of the editor to edit a sequence program and the settings of device memory/
device initial values.

6 CREATING PROGRAMS

7 SETTING DEVICE MEMORY

8 SETTING DEVICE INITIAL VALUES

9 SEARCHING DATA

10 SEGMENTING PROGRAMS
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6 CREATING PROGRAMS

This chapter explains the creation method of a program.
Remote head modules do not support creating a program.

6.1

Programming Function

Features and types of programming language

The following table shows the programming languages supported by GX Works3.

Programming | Name Description Creation method of a | Language
language program specification
Ladder™’ Ladder Diagram A graphic language using ladder programs composed of Page 182 Creating a [CIMELSEC iQ-R
contacts and coils. Ladder Program Programming Manual
The inline structured text functions to edit ST programs on (Program Design)
the ladder editor can be used. LIIMELSEC iQ-F FX5
ST Structured Text Control syntax such as selection branch by conditional Page 217 Creating an ST Programming Manual
syntax or repetitions by iterative syntax can be controlled, Program (Program Design)
as in the high-level language such as C language. By using
these syntax, concise programs can be written.
FBD/LD Function Block A graphic language for creating a control program only by Page 223 Creating an
Diagram/Ladder placing and connecting an element. FBD/LD Program
Diagram
SFC™ Sequential A graphic language for clarifying the execution order and Page 240 Creating an
Function Chart the execution condition of a program. SFC Program

*1 Safety programs are supported.
*2 FX5CPUs do not support it.

Features and the type of POUs

The following table shows the usable POUs in a program.

POU Description

Reference

Function block
in the memory and the input value.

An element that has the internal memory and output an operation result according to values

Block

Page 317 Creating a Function

Function
same input value.

An element that has no internal memory and output always the same operation result for an

Page 328 Creating a Function

Entering global devices/local devices

To use global devices and local devices individually, enter the devices as follows:

+ Standard global device: Enter a device name (Example: D10)
Safety global device: Prefix 'SA\' to the device name (Example: SA\D10)
+ Standard local device: Prefix '# to the device name (Example: #D10)
Safety local device: Prefix 'SAW#' to the device name (Example: SA\#D10)
For details of the global device/local device, refer to the following manual.
[IMELSEC iQ-R CPU Module User's Manual (Application)
Note that FX5CPUs do not support local devices.
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Entering global labels/local labels

When a label with the same name exists in both global labels and local labels, the label in a program is handled as follows:

 After a global label and a local label are registered, the label names are entered in the program: Treated as a local label.

+ After a global label is registered, the label name is entered in the program, and then a local label with the same name is
registered: Treated as a global label.

 After a local label is registered, the label name is entered in the program, and then a global label with the same name is
registered: Treated as a local label.

The global labels and local labels can be distinguished by setting the different color on the "Color and Font" screen.

Creation procedure

1. Create dataofa program block. (==~ Page 108 Creating data)

2. Set the execution order and the execution type. (=5~ Page 180 Program Execution Order and Execution Type Settings)

3. Createa program. (I=5~ Page 182 Creating a Ladder Program, Page 217 Creating an ST Program, Page 223 Creating
an FBD/LD Program, Page 240 Creating an SFC Program)

4. Check the created program. ([~ Page 276 Checking a program)
5. convert the program. (==~ Page 279 Converting Programs)

6 CREATING PROGRAMS 1
6.1 Programming Function 79



6.2 Program Execution Order and Execution Type
Settings

This section explains the setting method of the execution order and the execution type of a program.

Program execution order setting

Set the execution order of program blocks in a program file.

An SFC program is executed according to the block numbers. Check the block numbers on an SFC block list.

Window.

* [Convert] = [Program File Setting]

» Select a program file in the "Navigation" window, then right-click and select [Program File Setting] from the shortcut menu.

Program File Setting

Set the execution order for program blocks.
Program File Name: MAIN ']
Order| Program Block Name Title Move Up
1 |i®) progPou
3 |i* ProgPou2
4 [+ iFoaPoi N —
5 | ProgPou3 Specify the Destination
6 | ProgPoud
7 | ProgPous Set by Name
< M B

\-‘z) Explanation

Written to PLC, it is handled as one program merged in the execution order.
Program blocks to set after the FEND instruction are following programs:
-Jump destination program of CJ, SCJ, or JMP instruction.

- Subroutine program.

- Interrupt program.

Operating procedure
1. Selecta program file name.

2. Set an execution order of program blocks, then click the [OK] button.

Point/@

Program files can be sorted in the execution order specified in the program file setting. Select a file in the
"Navigation" window, and right-click and select [Sort] = [Execution Order] from the shortcut menu.
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Worksheet execution order setting

When multiple program bodies are included in a POU, the execution order of the program bodies can be set.

This setting is allowed to POUs used in an ST program and FBD/LD program.

Window

* [Convert] = [Worksheet Execution Order Setting]
» Select a POU in the "Navigation" window, then right-click and select [Worksheet Execution Order Setting] from the shortcut
menu.

Worksheet Execution Order Setting

Set the worksheet execution order.

Program Block Name: [ngPou ']

Order Worksheet Name Mave Up
1
2 % ProgramBodyl Move Down

3 % ProgramBody2
Specify the Destination

Set by Name

Cancel

BN

Operating procedure
1. Selecta program body.

2. Set the execution order of programs, then click the [OK] button.

Point

Program bodies can be sorted in the execution order specified in the worksheet execution order setting.
Select a POU in the "Navigation" window, and right-click and select [Sort] = [Execution Order] from the
shortcut menu.

Program execution type change

One of the following execution types can be specified to a program: Initial, Scan, Fixed Scan, Event, Standby, or No Execution

Type.

For details, refer to the following manuals.

[TIMELSEC iQ-R CPU Module User's Manual (Application)
LTIMELSEC iQ-F FX5 User's Manual (Application)

Only 'Fixed Scan' can be specified in safety programs.

Setting method

To set the execution type, right-click on a target program in the "Navigation" window and select [Register Program] from the

shortcut menu, or drag the program and drop it onto the target execution type.
The set execution type will be applied to "Program Setting" of "CPU Parameter".

Execution control of a process control program

There are two methods for executing the program: timer execution and interrupt execution.

For details, refer to the following manual.
[TIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)
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6.3

This section explains the creation method of a ladder program.

Creating a Ladder Program

Detailed specifications of a ladder program are described in the following manuals. Please read them in advance.
LTIMELSEC iQ-R Programming Manual (Program Design)
LCIMELSEC iQ-F FX5 Programming Manual (Program Design)

Point}3

The display format and detailed operation settings for each function can be set by setting the following option.
[Tool] = [Options] = "Program Editor" = "Ladder Editor"

Configuration of the ladder editor

Window
"Program" = "(execution type)" = "(program file)" = "(program block)" = "ProgramBody" in the "Navigation" window
HToolbar
E—H—'—II—'-}-f—'-l-‘I—'-(}{}l— | %-% i |-|TI--MI-'-ITI-"-I¢I-' I HE YR HE | T L
= F5 =sF5 F& =F6 F¥ F& F9 =sF9 cCF3 cFI0 | sF? sFS& aF7? aFd | =aFS =af6 =aF? =aF& | aFS cafFS «aFo
4 F c * - e i = = K c | S R
S ERBRPEBRRL I FEEIASZAYA=2ERIFE.
HLadder editor
ProgPou [PRG] [LD] 3815tep
(1) Mode display area —pt-([wris -] | 2 | 3 [ 4 | s [ & | 2 [ 8 | s [ w [ un | 12
(2) Line statement P [Inital 5
1z | [Set preset valug
UNITOO1
UNITOOT - UMITOO 1] K1
— <(16) 1 cell display> <(17) Wrap display>
(3) Comment il o, duleRIE UNITODTRE LUNITOO1RE LToF
ADY
- | e
o | ModuleFES. [Set match ol pL1 10 1000 <4—(7) Note
oy b oduleRE A
s UNTOOT . He K000 K1
® DTOP
5 | | [Set iniil sefcomplet. |
‘ [0
7 SET Initial
Fetling
complete
Separation bar
8 | [[Operatpn preparation progiam (horizontal)
“11 ) = (8) Device assigned
it to label
9 mz Jabell; CALL (9 Tool i
Xd4 I,: - ool hint
(4) Line statement displayed T
in the Navigation window i N ([ N N (N N RO peratio.. |
ol B
(5) P statement i [l pasering s
T4 Ti00 T K1
it <— (10) Operand
15 [201) T0
Jobarays OM
(6) | statement L | (220 Count number of interupt oeeurance
0 x5 r254
it O—
17 (230
X A _T' k
(11) Step No. T \/
(12) Outline display | (13) Left power rail (15) Number of contacts displayed in a column (14) Right power rail

Pointer input area
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ProgPou [PRG] [LD] 3835tep
rite - 1 2 3 4 g & 7 8 9 10 11 12
18 (272) IRET
I 273 FE Fowrter (FEPouTh | o (19) FB instance
! inputl autput]
— | B:IM1 OuTTE {O—
20
m MOVE
2z = 287]
i ] | < i
i e < = (20) Function
E— N MOVE O—
2z
[ »n *1 2 3 4
18) Wrapping
} f f f f it f f Ko <+ ( .
— symbol (wrapping
23 (2 (230]
source)
| i
2|} Firerage (21) Inline
. H 10 fweData 1= (D1 + D2 + D3) /3; -
(18) Wrapping ; - velata structured text box
symbol (wrapping
destination)
25
4 13
{END 1
26 [381)
Separation bar
‘ ‘D« (vertical)

Displayed.items

Item

Description

Related operation

(1) Mode display area

An area that displays mode such as Write/Read/Write
Mntr/Read Mntr.

ESwitching mode
=5~ Page 184 Read mode/Write mode/Monitor read
mode/Monitor write mode

(2) Line statement

A comment that is appended to a ladder block.

(3) Comment

A comment set to a device/label.

(4) Line statement displayed in the
Navigation window

A line statement that is displayed in the tree in the
"Navigation" window.

(5) P statement

A comment that is appended to a pointer number.

(6) | statement

A comment that is appended to an interrupt pointer
number.

(7) Note

A comment that is appended to a coil/application
instruction in the program.

HEntering elements

I~ Page 194 Entering comments/statements/notes
EShow/Hide

[View] = [Comment Display]/[Statement Display]/[Note
Display]

(8) Device assigned to label

A device assigned to a label.
Alabel displayed on the ladder editor can be edited,
searched and replaced.
A device with any of the following conditions is not
displayed.
» A device that is assigned by converting the program
» A device that is assigned to a label used for an array
index
» A device that is assigned to a structure type label

WSettings

=5~ Page 157 Registering Labels
EShow/Hide

[View] = [Display Device] (K& )

(9) Tool hint The information on device/label where the mouse cursor | BMIChanging display contents
is placed over is displayed. [Tool] = [Options] = "Program Editor" => "Ladder Editor"
= "Tool Hint"
peran value or label name/device name to be operated. —
10) O d Aval label /devi to b ted

(11) Step No.

The start Step No. of a ladder block.
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Item

Description

Related operation

(12) Outline display

A symbol that indicates the status (collapse/expand) of a
ladder block.

EShow/Hide

« [Tool] = [Options] = "Program Editor" => "Ladder
Editor" = "Ladder Diagram" = "Display Format"

« [View] = [Outline] = [Show/Hide of Outlines]

(13) Left power rail

(14) Right power rail

The power rails of a ladder program.

(15) Number of contacts displayed in a
column

The maximum number of cells which are occupied with
contacts, coils, and instructions.

When the maximum number of contacts is exceeded, the
line will be wrapped automatically.

EChanging number of contacts
[Tool] = [Options] = "Program Editor" => "Ladder Editor"
= "Ladder Diagram" = "Display Format"

(16) 1 cell display

The rest of a device/label name is omitted by ellipses "..."
in order for the name to be fit in one cell.

(17) Wrap display

Along device/label name is wrapped to be fit in one cell.
If the label name still cannot be displayed in one cell, the
rest of the name is omitted by ellipsis "...".

ESwitching display
[View] = [Change Display Format of Device/Label Name]
= [1 Cell Display]/[Wrapping Ladder Display]

(18) Wrapping symbols

The wrapping symbols are displayed at wrapping source
and wrapping destination.

The same numbers (serial numbers) are assigned to the
wrapping source symbol and the wrapping destination
symbol that are created in pairs.

Wrapping symbols cannot be connected to the output
circuits of an FB instance or a function.

(19) FB instance

An entity of a function block used in a ladder program.

Hinsertion
=5~ Page 187 Inserting function blocks

(20) Function

An entity of a function used in a ladder program.

HMinsertion
=" Page 191 Inserting functions

(21) Inline structured text box

An area that can edit ST programs on the ladder editor.

Hinsertion
=5~ Page 192 Inserting inline structured text

Point ;>

Font color, background color, and font can be changed.

[Z=~ Page 65 Checking and Changing Colors and Fonts

Read mode/Write mode/Monitor read mode/Monitor write mode

The program cannot be edited directly when the mode is switched to the Read mode/Monitor read mode.

However, performing any of the following operations changes the programs.

» The name of source function block is changed or the function block is deleted.

* Input/output labels of source function block are changed and converted.

 Devicesl/labels are replaced in a batch by specifying the whole project with the replacement function.

To prohibit editing the program, use the security function.

Point/@

» The mode can be changed from the pull-down list on the mode display area.

* When "No" is selected in the following option, the ladder editor can be edited directly same as the write

mode in the read mode.
[Tool] = [Options] = "Program Editor" = "Ladder Editor" = "Ladder Diagram" = "Edit Operation" = "Use
the Switching Ladder Edit Mode (Read, Write, Monitor, Monitor (Write))"
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Entering ladders

This section explains the entering method of a ladder.

For details of ladder symbols, refer to the following manuals.
[TIMELSEC iQ-R Programming Manual (Program Design)
[TIMELSEC iQ-F FX5 Programming Manual (Program Design)

Inserting contacts, coils, instructions, arguments

Operating procedure

Hinserting on the element entry dialog
Select a cell to enter or edit”, and double-click on it or press the [Enter] key. Then, enter an instruction and argument on the
displayed element entry dialog*z.

*1  For the "Insert mode" (press the key to switch to the Overwrite mode), instructions are inserted on the cursor position. Therefore,
if an instruction is already inserted in the selected cell, the existing instruction will be moved back.

*2  The cursor position on the ladder editor can be moved by pressing the + [E/El/E/[E] keys.
To select an instruction/argument, press the [&tl+[<]/[5] keys.
Options of instructions/labels are displayed by pressing the [Cul] + [5ozce]) keys.

Hinserting from the "Enter Ladder" screen with description
Select an instruction”! and enter an argument on the "Enter Ladder" screen displayed by clicking the [Extd Dspl] button on the
element entry dialog.

*1  Frequently used instructions can be registered as "Favorites" by right-clicking on the instruction and selecting [Add to Favorites] from the
shortcut menu. After the addition, "Favorites" can be selected in the lowest cell of the pull-down list in "List".

Hinserting from the menu or on the toolbar
Select a cell to add an element on the ladder editor, then select [Edit] = [Ladder Symbol] = [(element)]. It can also be added
by selecting the icon on the toolbar.

Hinserting from the "Element Selection™ window
Select a contact, coil, or instruction displayed in the "Element Selection" window, then drag and drop it onto the ladder editor.
After the insertion, edit the argument.

EEditing arguments directly

Select a cell where an argument is inserted, and press the key to edit the argument.

EDisplaying a global label entered by using an assigned device

By entering a device which was assigned as a global label to a program, the global label of the device can be displayed in the

program.

Note that, only global labels whose data type is the simple type with no array can be displayed.

Enter an assigned device after changing the entering method by one of the following option, then the global label is displayed.

« [Edit] = [Edit Mode] = [Use Assigned Device for Label Input](E&)

* [Tool] = [Options] = "Program Editor" = "Ladder Editor" = "Comment" => "Operational Setting" = "Use assigned device for
label input"

Poin t

« A device number/label name can be incremented (+1)/decremented (-1) by pressing the [t +[T]/[Z] keys.
* When inserting an instruction without entering an argument, '?" is displayed automatically. ('?' can be
entered as an argument.
Arguments can also be entered later.
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BSwitching methods for contacts/instructions
Select a contact/instruction to be switched, and select [Edit] = [Easy Edit] = [Switch Ladder Symbol Invert]/[Switch Pulse/

Switch SET and RST Instruction] or follow the methods shown below.

Switching contacts and Shortcut key

instructions

Pull-down list

Switching open/close contact, raising/

Select a symbol from the pull-down list

. [z + . o )
falling pulse $ | displayed when clicking the blue triangle at the
; 1
Ejl_‘ E+E ‘ E+E E bottom left in the cell.
I
A
[ + [ [ + [ [ + [
or or - _.
| 4/ F
(= |
v . (= / |
- ']‘/ -
t | vt
J%E
ED qb
= \l, uj
o - . : RRAr
Switching operation result rising/falling E+O \l’?{
pulse €4
il i
e+ [ + ]

Switching SET/RST instructions

- A‘t+

RST

*1  Whether to enable or disable the ladder editing by mouse operation can be switched by setting the following option.
[Tool] = [Options] = "Program Editor" => "Ladder Editor" = "Ladder Diagram" => "Edit Operation" = "Enable the ladder editing by mouse

operation"”

Drawing a line

Draw a line in the program.

If a line has already been drawn, the line will be deleted.

Operation Drawing a line

Drag and drop'1

Click the icon displayed
when the mouse is close to the element.

L
_{xn}__rq'_
s

(el + =1/ (=0 /) [ keys
Press the || +/ keys to enter horizontal lines consecutively from a cursor position to the next contact/coil/line
connection point.

Drag it until the line is drawn.

Keyboard

*1  Whether to enable or disable the ladder editing by mouse operation can be switched by setting the following option.
[Tool] = [Options] = "Program Editor" => "Ladder Editor" = "Ladder Diagram" => "Edit Operation" = "Enable the ladder editing by mouse
operation"”
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Inserting function blocks

Paste a function block as a part, and then name (FB instance name) and insert it into a sequence program.
For the creation method of a program in a function block, refer to the following section.

[=5~ Page 317 Creating a Function Block

Operating procedure
1. Drag a function block element in the "Navigation" window or "Element Selection" window and drop it onto an arbitrary cell
in the sequence program.
2. Select the target label (local label or global label) in the pull-down list on the "FB Instance Name" screen, and enter an

instance name.
When the function block is pasted, the FB instance name is automatically registered as a label on the selected label setting

screen.

3. Connect the input and output to the FB instance.

Point}3

» By entering 'fb." in the element entry dialog, the options of function block elements are displayed. A function

block element can be entered by selecting it from the options.
« To insert a function block between two consecutive FB instances, select [Edit] = [Insert Row] above the

second FB instance first, and then insert the function block on the inserted row.

FrogPou [PRG] [LD] 25tep * =
Write - 1 | = 3 4 5 3 7 8 3 10 T T
. FhFowd ] (FbPous)

B SMd12 b1l
z — | Biint autl:B {—
LTI
- H .
3 = n FbFouB_1 [ FbPouB |
H o
|| . W
sdnkhdliann bl
4 — | \ Brint out:B (O
5 m \ [END 1

Place the cursor in the row on which the second FB instance exists, and insert a row.

« To insert a row above an FB instance, select the cell of a row where the FB instance name is displayed, and
select [Edit] = [Insert Row].

J_FoPoud  (FbPou) |
W Undo

Bedo

1

‘ ‘
| ¥ cut
3 “l {y Copy
Paste
Continuous Paste(Q)..,
Paste after Inserting(L)

& Convert®

| Edit 3
Find »

H Insert Row

\ Delete Rowr

» To insert a row above an FB instance that is connected to an input argument or output argument whose data
type is other than BOOL, change the data type of the argument to BOOL and insert a row, then change the

data type to the original one.

Precautions

Pasting a function block to a sequence program causes the file size to increase.
Pasting the same function blocks to one sequence program repeatedly also causes the size increase of the sequence

program in accordance with the number of pasted function blocks.
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EDisplaying FB instance

On the pasted FB instance, label names of I/O variables and their corresponding data types are displayed.

FB instance name

convepar_01_1  [FbPau]
BFEEN FB_ENO:E
Data type —’i/‘ &_‘ Data type
BA_sensoi_01 FEB, B
Label name -7 b Label name
U i_counter o_conveyar:B
Label name
o_buzzerB e
= Initial value
FE_public 'I_El
Each data type is displayed as follows:
Data type
B Bit
uw Word [Unsigned]/Bit String [16-bit]
ubD Double Word [Unsigned]/Bit String [32-bit]
Word [Signed]
D Double Word [Signed]
FLOAT [Single Precision]
L FLOAT [Double Precision]
™ Time
S String
us String [Unicode]
DUT Structure

The initial values set on the label editor when creating FB program are also displayed. The initial values set to each FB
instance are not displayed.

BEditing FB instance names
Operating procedure
1. Move the cursor on an FB instance.

2. Select [Edit] = [Edit FB Instance].

3. Enter a new FB instance name.

Pointp

» The name can be changed directly by moving the cursor on the FB instance and pressing the key.
» The data of the function block can be edited directly by moving the cursor on the FB instance and pressing
the [ key.

HReplacing FB instances

Operating procedure

1. Move the cursor on an FB instance.

2. Select [Edit] = [Change FB/FUN Datal.

3. Scrollthe displayed screen and select the function block
to be replaced, and click the [OK] button.
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ECreating input and output circuit parts of an FB instance
Create input circuits (1) and output circuits (2) of an FB instance pasted to a sequence program.

(0 index_re... [FbPou]

100 (2]
| B:FE_EN int_Flg_Opr:B

M2
; [ HI0 | Uwii St io_. FE_OUTE O—E

(1 )

The number of cells occupied by input circuits or output circuits of an FB instance differs depending on the setting of the

following option.

* [Tool] = [Options] = "Program Editor" = "Ladder Editor" = "Ladder Diagram" = "Display Format" = "Display Connection
of Ladder Diagram"

Setting of the number of displayed contacts Number of cells in input circuit Number of cells in output circuit
9 contacts 4 cells 4 cells

11 contacts 5 cells 5 cells

13 contacts 6 cells 6 cells

17 contacts 8 cells 8 cells

21 contacts 10 cells 10 cells

33 contacts 16 cells 16 cells

45 contacts 22 cells 22 cells

Instructions that exceed the number of cells occupied by input circuits or output circuits cannot be entered.
When instructions cannot be placed by changing the number of displayed contacts, the ladder block may not be displayed
properly.

Operating procedure

1. Select [Convert] = [Convert] ().
The ladder block is converted, and lines are connected to the input and output labels of the FB instance.

2. Editthe input circuits.
Enter an element to the input circuit in the same manner as creating normal ladder programs. Create a program in
accordance with the data type of input variable.

3. Enter elements to the output circuit in the same manner as the input circuit.
Edit the program other than function blocks as well. After complete editing, convert the program.

Point/©

A parallel circuit can be created in a input circuit on a FB instance.
To add an element between a parallel circuits, select a cell under the second row in the input circuit as shown
below, and select [Edit] = [Insert Row] to enter an element in the added row.

0
1 o
2 @ FbFou 1 [FbPou]
[ ] M10
3 } | BiiLabel o Label2B f—
[ M0
4 — }—‘ N Undo
H o A Redo
5 &% cu
| M40 By copy
: [=
s ey ! Paste
|| Continuous Paste(Q..
G 120 Paste after Insertingil)
F Convert(B)
I Insert Row | Edit »
| Delete Row Find »
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EConsiderations for using function block

« A ssingle function block can be pasted to a single ladder block.
The output of an FB instance cannot be directly connected to the input of another FB instance.
When connecting function blocks each other, use a coil to initially receive the output of a single function block, and then
connect the contact of the coil to the input of the other function block.

i FE_DEC. [FbPoul )
i ‘ v
— BN ouTTE | ]
) FE_AD0. [FhPouz ]
bEl] il
1 | ] BN OuTI:E {—
= o I e e e LH] ouT2Ef— [ WY 8} Bkl
[ D100 H UwipLust PLUszUW [ D200}
el
1#1) = D200 [EEE,

» When the label settings of a function block is changed, convert the program or all programs.

EConsiderations for using function block that the class of label is "VAR_IN_OUT"
« If the version of GX Works3 is 1.011M or earlier, use the same device/label to both the input and output which are

connected to the label of 'VAR_IN_OUT' ,otherwise, the program does not execute properly.

o FbPou 1 [FbPaou )

Wil ' il
— | B:blLabell blabell B o —

.
g ! TEND 1

» The subroutine type function blocks that the devices/labels for the input and the output connecting to the label of

'VAR_IN_OUT' are not same, the verification result is mismatched. It is due to the difference of the version of GX Works3
which was used for converting all programs (version 1.011M or earlier, and version 1.015R or later). In that case, convert all
programs using the same version of GX Works3.

* For GX Works3 version 1.015R or later, a conversion error occurs when one or more instructions or coils are set to the left
side of "VAR_IN_OUT" of a function block.

FbPou_1 [FbPou |

Ma 1 M2

Ly [} Bblabell  bLabelt B O

FbPou 1 [ FbPau )

1) Hd

- | Eblabel  Hlabell & (O

k41 |
—

HEConsideration when an FB instance is connected directly to the left power rail

In the input circuit of an FB instance, if an EN or input variable (bit type) is directly connected to the left power rail, the ON/OFF
state will not be changed.

To change the ON/OFF status of an EN and input variable (bit type), use a contact or an instruction equivalent to a contact.
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Inserting functions

Insert a function in a ladder program.

For the creation method of a function, refer to the following section.
[=5~ Page 328 Creating a Function
Operating procedure

1. Drag a function element in the "Navigation" window or "Element Selection" window and drop it onto an arbitrary cell in
the sequence program.

2. Connectan input and an output to the function.

Pointp

» By entering 'fun.' in the element entry dialog, the options of function elements are displayed. A function
element can be entered by selecting it from the options.

« To insert a row above a function, select the cell of a row where the function name is displayed, and select
[Edit] = [Insert Row].

| AND |
W Undo
Redo

Cut

& &

Lopy

Paste

Continuous Paste(0Q)...
Insert and Pasteil)

[U]|

S Corwert(B)

[ msertRow I Edit v
\ Delete Row Find '

« To insert a row above a function that is connected to an input argument or output argument whose data type
is other than BOOL, change the data type of the argument to BOOL and insert a row, then change the data
type to the original one.

BAdding/deleting arguments

Only for a function of which the number of arguments can be changed, an argument can be added/deleted.

Operating procedure
1. Move the cursor on a function.

2. Select [Edit] = [I/O Argument] = [Increment Argument] (% )/[Delete Argument] ().

HReplacing functions

Operating procedure

1. Move the cursor on a function.

2. Select [Edit] = [Change FB/FUN Datal.

Definition Name: &85

3. Scroll the screen and select the function block to be
replaced, and click the [OK] button. ABS

Title:

< [m] +
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Inserting inline structured text

Inline structured text is a function to edit/monitor a program by creating an inline structured text box that displays an ST
program, at the coil instruction area on the ladder editor.

With this function, a numeric value operation or a character string process can be created easily in the ladder program.
Up to 2048 characters can be entered in an inline structured text box. (Two characters are used as the line feed.)

Note that this function cannot be used in a safety program and a safety FB/FUN.

Operating procedure

Select [Edit] = [Inline Structured Text] = [Insert Inline Structured Text Box] (ft).
The editing method of the inline structured text program is the same as that of Structured Text. (I=5~ Page 219 Entering

programs)
Point}3 _ _ —
» Enter 'STB' on the element entry dialog to insert an inline structured text box.
* When inserting inline structured text as a parallel circuit, draw lines for the parallel circuit first, and then
insert the inline structured text box.
ProgPou [PRG] [LD] 25tep * =]
write - 1 | =2 | s | 4 5 3 7 8 3 10 w | e [T
MO [l
1 — | O—{
2 =~ |
3 o— . .—-. - +| ot Cancel |[ Extd Dspl —{END l—{
WOID Insert Infine Stuctured Text Box S
VOID
Setting... | Jnsert Inline Structured Text
Box
Insert an inline structured text box on the position of the parallel circuit.
Precautions

» Of the FB instance, function, and inline structured text box, only one can be placed in a single row.

» An inline structured text box cannot be connected to the input and output circuit parts of an FB instance or a function.
» The label of which data type is pointer cannot be used in the inline structured text.

* When a row including an inline structured text box is deleted, the whole ladder block is deleted.

Hinstructions which do not run properly in an inline structured text program
The following instructions may not run properly in an inline ST program.

Instruction

Contact instruction LDP, LDF, ANDP, ANDF, ORP, ORF, LDPI, LDFI, ANDPI, ANDFI, ORPI, ORFI

Association instruction MEP, MEF, EGP, EGF

Output instruction OUT, OUTH, SET F, RSTF, PLS, PLF, FF

Instruction with 'P' OP(such as INCP and MOVP), SP.00, ZP.OO, GP.O0, JP.OO, DP.OO, MP.O

Other instructions UDCNT1, UDCNT2, TTMR, STMR, RAMPQ, SPD, PLSY, PWM, MTR, SORTD(_U), DSORTD(_U), LEDR, DUTY,
LOGTRG, LOGTRGR, TIMCHK, HOURM, DHOURM, PID, XCALL, SCJ
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Pasting from each screen

Paste a label name/device name by dragging and dropping in an editor such as label editor and device comment editor.
By dragging and dropping a bit type label/device in a blank cell, a contact is inserted automatically and its label name/device

name is displayed.

Additionally, when dragging and dropping a bit type label/device to the right end of the cell, a coil is inserted automatically and
its label name/device is displayed.

A word type device/label can be pasted by dragging and dropping on the operand of an instruction.

Registering undefined labels

When an undefined label is entered, the "Undefined Label Registration" screen is displayed and it can be registered on the

label editor.

Checking the duplicated coils

Check the duplicated coils in the same program when entering a coil in the program.

Whether to check the duplication can be set by setting the following option.

* [Tool] = [Options] = "Program Editor" = "Ladder Editor" = "Enter Ladder" = "Operational Setting"
For the check target instructions/devices of duplicated coils, refer to the following section.

[~ Page 277 Check targets for duplicated coil

Displaying MC/MCR instructions

When the MC instruction is inserted to a ladder program, the double-line symbol is displayed on the left vertical line. As for
MCR instruction, the left vertical line is delimited.

LK
f [__MC N 0
@ Automatically inserted after MC instruction is inserted.
Read only.
&
I

0

Displayed after MCR instruction is entered. T
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Entering comments/statements/notes

This section explains the basic operations for editing comments, statements, and notes.

Entering/editing comments

Enter or edit a device/label comment.

To check the entered comments on the ladder editor, change the setting to display comments.

* [View] = [Comment Display]

The device comments edited or added on the ladder editor are applied to the device comments set to the following option.
* [Tool] = [Options] = "Project" = "Device Comment Reference/Reflection Target"

Entering/editing method Operating procedure
On the "Input Device Comment" 1. Select [Edit] = [Documentation] = [Edit Device/Label Comment] (%).
screen 2. Select the cell and press the key or double-click it.

3. Enter a comment in the "Comment" column.

Input Comment ==

Device/Label Comment Preview

1 | Device

comment Gancel

Press the [[cuil| +[Exwer] keys to insert a line feed
16 Character/1024 Character [Tput/Limit] (two characters are used) in the cell.

After entering comments is completed, select [Edit] = [Documentation] = [Edit Device/Label Comment] (%) again.

On the element entry dialog 1. Select a cell and press the key.
2. Click on the element entry dialog and click the [OK] button.
3. Enter the comment to "Comment" column.

S -
Input Comment (]
Device/Label Comment Preview 0K
1 Device comment Device -

comment Cancel

14 Gharacter/ 1024 Gharacter [Tput/Limit]

With the keyboard 1. Display the comments.
2. Select the cell and press the key twice.
3. Enter a comment directly.

From each editor Label editor: ==~ Page 157 Configuration of label editor
Device comment editor: [==~ Page 271 Creating device comments

194 6 CREATING PROGRAMS
6.3 Creating a Ladder Program



Entering/editing statements

Add a comment to a ladder block using the statement (line statement, P statement, or | statement) in order to make the

processing flow easy to understand.
To check the entered statements on the ladder editor, change the setting to display the statements.

* [View] = [Statement Display]

For details on the statements, refer to the following manuals.
[TIMELSEC iQ-R Programming Manual (Program Design)
LTIMELSEC iQ-F FX5 Programming Manual (Program Design)

Entering/editing method

Operating procedure

On the Enter Statement screen

1. Select [Edit] ® [Documentation] = [Edit Statement] (ﬁ).

2. Select the cell and press the key or double-click it.

3. Enter a statement.

Before entering P statement/I statement, select the cell of a pointer number or interrupt pointer number.

Input Line Statement o |- =] 3] 1

@ b PLG Line statement

Press the [l + [Enter]] keys to insert a line feed
P (two characters are used) in the cell.

14Character /5000 Character
[hput/Limit]

() In Peripheral

[ Display in Navigation Windaw

When "Display in Navigation Window" is selected, "[Title]" is added in front of the line statement.
After entering statements is completed, select [Edit] = [Documentation] = [Edit Statement] (ﬁ) again.

On the element entry dialog

1. Select a cell and press the key.

2. Enter a statement after entering ';' for 'In PLC' and ";*' for 'In Peripheral'.
When displaying a statement in the "Navigation" window, enter [Title] after ';' or
For P statement/I statement, enter a statement following the entry of the displayed pointer number or interrupt pointer
number.

B[Sl ) trestaenen ‘

(Y
s

On the "Statement/Note Batch Edit"
screen

1. Select [Edit] = [Documentation] = [Statement/Note Batch Edit] (ﬁ).
2. Enter a statement.

Staternent/Mote Batch Edit @

Line Statemert | P Statement | | Statement [ Nate |

* Step Line Statement e
1 | [[Title]Line statement |

Mone " - InPLC Stalement/Note *: In Peripheral Statement/Nate
Edi T
Mave @IWPLE @ InPerpherdl
- Rl = 2ddR Display
£eld Row
©® Ladder Display in Navigation Window
o Delete Row
G
-

[Insert Row] button: Inserts a row above the cursor position.
[Add Row] button: Inserts a row below the cursor position.

With the keyboard

1. Select the cell of a statement, and press the key.
2. Enter a statement directly.

Precautions

"' cannot be prefixed to a line statement.
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HEditing statements

After editing a statement, the same as when a ladder program is edited, the program will be in unconverted state.

If any statement is edited in an FB program body or FUN program body, a program part where the edited function block or
function is used may also be in unconverted state.

For details on the conversion of a function block or function, refer to the following sections.

(=5~ Page 320 Converting function blocks

[=5~ Page 329 Converting functions

EDisplaying a list

Line statements used in a ladder program are displayed in a list format.
The cursor is moved to a location, where the selected line statement is used, from the list.
Only line statements inserted automatically with temporary ladder change can be displayed.

For details on temporary ladder change, refer to the following section.

[=5~ Page 202 Changing ladder blocks temporarily

Window.

[Find/Replace] = [Line Statement List] (32)

Line Statement List [ProgPou]

Find
Filker Conditions

@ Al Statements

Refine | al

~ Statement to Display in Nayigation Window

Step

~1 Automatically Inserted Statement ak Tempaorary Ladder Change

Line Stakement

=5

Dretailed =
Conditions

) 3 [Title]Line statement

Close

m
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HLine statement to be displayed in the "Navigation™ window
Select a line statement and select [Edit] = [Documentation] = [Show/Hide of Navigation Window] to switch showing or hiding

the line statement in the "Navigation" window.

When copying/deleting a line statement displayed in the "Navigation" window, the range of ladder blocks from the ladder block
including the selected line statement to the ladder block immediately before the next line statement displayed in the
"Navigation" window is copied/deleted.

The cursor is moved to the corresponding ladder block by double-clicking the line statement in the "Navigation" window.

ProgPou [PRG] [LD] 101Step
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Entering/editing notes

Append a comment to coils/application instructions using Note in the program in order to make it easier to understand the
content of program.

To check the entered notes on the ladder editor, change the setting to display the notes.

* [View] = [Note Display]

For details on the notes, refer to the following manuals.

[TIMELSEC iQ-R Programming Manual (Program Design)

LTIMELSEC iQ-F FX5 Programming Manual (Program Design)

Entering/editing method Operating procedure

On the "Enter Note" screen 1. Select [Edit] ® [Documentation] = [Edit Note] (?ﬁ).
2. Select the cell and press the key or double-click it.
3. Enter a note.

Input Note = }
@ In PLG Note S — . .
 In & Press the [[cull| + [Enter] keys to insert a line feed
@ In Peripheral r (two characters are used) in the cell.

fGharacter/ G4 Character
[nput/Limit]

After entering notes is completed, select [Edit] = [Documentation] = [Edit Note] (%) again.

On the element entry dialog 1. Press the key.
2. Enter notes following the displayed device/instruction after entering ';' for 'In PLC' and ";*' for 'In Peripheral'.
@”ﬂ L +| Fnotd Cancel || Extd Dspl
On the "Statement/Note Batch Edit" 1. Select [Edit] ® [Documentation] = [Statement/Note Batch Edit] (ﬁ).
screen 2. Enter a note.
Staternent/Mote Batch Edit @
Ling Statement I P Slatementl | Stalemenl‘ Mate
* Step Mate: -
1 | ()| Mot |
Mone ™ : In PLC Statement/Mate ™ In Peripheral Statement/Mate
Edit Type
Move @ InFLC () In Peripheral
Top
- Displ
FEind
-
With the keyboard 1. Select the cell of a note, and press the key.

2. Enter a note directly.

HEdit

After editing a note, the same as when a ladder program is edited, the program will be in unconverted state.

If any note is edited in an FB program or FUN program, a POU where the edited function block or function is used may also be
in unconverted state.

For details on the conversion of a function block or function, refer to the following sections.

(=5~ Page 320 Converting function blocks

(=~ Page 329 Converting functions
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Inserting/deleting NOP instruction

Insert or delete a NOP instruction to adjust Step No. of a program.
The Step No. changed by the NOP instruction is applied to the ladder editor after converting the program.

Operating procedure

HBatch insertion

1. Selecta cell to be insert.

2. Select [Edit] = [NOP Batch Insert].

3. Set the number of NOPs on the "NOP Batch Insert" screen and click the [OK] button.

EBatch deletion
Select [Edit] = [NOP Batch Delete].

Changing TC setting values

The setting value of a timer and a counter used in a ladder program can be changed in a batch.

When a setting value is changed, the program will be in the unconverted state.

By selecting the checkbox of "Write the Changed Program to PLC", a program is converted after changing a setting value and
the online module change function is performed.

An inline structured text of a ladder program is not supported.

Window
[Edit] = [Change TC Setting Value]
Change TC Setting Value =5
Please =et a data name under the proeram file to set throush Change TG Setting Value.
Data Mame: [ProgPou ']
Position Device/Label Setting Walue before Change  Setting Value after Ghange
o R

(BTl K100
LT K100

[] Write the Chaneed Proeram to PLC

D]
\‘/ Explanation

#1_As for the double coil, the first setting value is the tarest
*2_If you changed the setting value of FB program, it iz alzo changed in FB instance

Execute l [ Close

Operating procedure

1. Setthe items on the screen.
When performing the online program change after changing the setting value, select the checkbox of "Write the Changed
Program to PLC".

2. Click the [Execute] button.

Precautions

EWhen an error occurs during the online program change
The TC setting value of a program is changed but it is not written to a programmable controller.
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EWhen specifying "MELSAP-L (Instruction Format)" for the display format of an SFC program

The TC setting value of an SFC (Zoom) cannot be changed in the following settings:
* [Tool] = [Options] = "Program Editor" = "SFC Diagram Editor" = "Ladder Display Method"
* [View] = [Switch Ladder Display]

Targets for changing TC setting values

HTarget instruction

The following shows the instructions that can be set on the "Change TC Setting Value" screen.

» OUT: Timer/retentive timer output, long timer/long retentive timer output, counter/long counter output
« OUTH: High-speed timer/high-speed retentive timer

* OUTHS: High-speed timer/high-speed retentive timer !

*1  RCPUs do not support it.

HTarget device

The following table shows the devices that can be set on the "Change TC Setting Value" screen.

Instruction argument Device Global device Local device
Timer/counter/retentive timer T, ST, LT, LST, C, LC, SA\T, SA\ST, SA\C O O
Setting value D, SD, W, SW, Jn\W, Jn\SW, Un\G, U3En\G, U3En\HG, RD, R, O O

ZR, K, FD, SA\D, SA\SD, SA\W

Copying/pasting a ladder

Cutting/coping

Select an instruction, range, or ladder block, and cut/copy it.
Select a row when copying a function/function block.

Pasting

Paste a cut/copied ladder.

For 'Insert mode' (press the key to switch to 'Overwrite mode'), one row will be inserted above the line where the cursor
placed over and the copied ladder will be pasted.

Even in 'Overwrite mode', a row/column will be inserted automatically and the copied ladder will be pasted by selecting [Edit]
= [Insert and Paste].

Precautions

If the range to cut/copy is selected on a ladder as shown below, the vertical line on the right side cannot be pasted.

®100 xzuq"" 100 —m'—| %100 %200 ><2uu,"; -
[m}—{ }7]_{ %ﬁ [u]}—{ f ! — }—{ f ‘ { | | | I
N A —p | '

In this case, draw a vertical line after the pasting.
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Pasting device number/label name consecutively

Paste device numbers and label names that exist in the cut/copied ladder consecutively while incrementing the device

numbers (+1).
The menu [Edit] — [Continuous Paste] is not available for pasting device names and label names onto the input/output circuit
parts of a function/function block.

Operating procedure

1. Select [Edit] = [Continuous Paste].

2. Set each item on the "Continuous Paste" screen and click the [Execute] button.

[Ex]

Set the following on the "Continuous Paste" screen.
Number of Continuous Pastings: 2, Increment Value: 1, Paste direction: Down

il %2
in— }—’—< —
— .‘\ \Xz}_ \_{XB
]
L I 1 li
L > &
'4{ A The device numbers are incremented, and
Cut/copy a ladder block or cell, ] nd asted for the specified ber of ti
7l p pecified number of times.
and select [Edit]=>[Continuous Paste]. — 1
]

Returning ladder diagrams to the condition before editing

A ladder diagram being edited can return to the condition before starting editing.
Among the following operations, it returns to the operation that was performed just before editing the program.

» Opening a project

» Overwriting a project or saving a project with a new name
* Deleting a label

* Closing the ladder editor

« Converting a program

Operating procedure
Select [Edit] = [Revert to Start Editing Circuit].
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Changing ladder blocks temporarily

Change the operation of specific ladder block temporarily. This function can be used to a ladder program belonging to the
standard program (excluding a Zoom).

Using the Temporarily Change Ladders function, the program for debugging can be changed without losing the source
program, therefore the debug process will be improved efficiently.

FX5CPUs do not support it.

Precautions

When opening a project, which contains a temporarily changed ladder program, in GX Works3 version 1.008J or earlier, the
background color of disabled ladder block is not changed. Besides, 'Apply the Changes' and 'Restore the Changes' can not
be performed.

Temporary changing

Operating procedure

1. Select the ladder block to change, then select [Edit] = [Temporarily Change Ladders] = [Temporarily Change Ladders]
(=)

2. Entera pointer or pointer type label to be used.

A peripheral statement, JMP instruction, NOPLF instruction, or pointer device (or pointer type label) is automatically inserted

as shown below.

The selected ladder block is disabled and a copy of the selected ladder blocks is inserted immediately below the disabled

ladder block.
G |z Nl
m— | I S
M1
4| li
M2
4| li
M3
s | [ 0¥ [l 10
Target ladder block to be
[Lmc_— D0ii | [ changed
Pointer to use at temporary change = @ Y:3
tmpPoiter
v20
3 Cancel
{END 1
I
_|M2|_| In Peripheral Statement is inserted automatically. I—,JMP instruction is inserted automatically.
“[TemporaryStart] « /] Ié
// i e |
o MBI // T = B Disabled ladder block
//l/ [ [k
*[T emporaryMadity] » /
tmpPainter [l
‘—(ﬁ’ I 1) D0 D10 Copy of target ladder
’ . . ) block to be changed
Pointer or pointer type label is inserted automatically. T
"[TemporaryEnd] v
[_NoPLE_|
) AN
no— { { NOPLF instruction is inserted
automatically.
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3. Edit the copied ladder block.

12 |
[TempararStart]
{edMPe s  tnpPointer
M3
[5]4| I | [ MOV Do D10
| T
q Temp. oraryhd odify]
tmpPoirter —|M3I i ol T Copied ladder block
DEC D12
s = Temporarily changed
——— ladder block
T emparayEnd]
MNOPLF
M21 22 23 3
ao— | I I O—
. O
Pomt/' . _ _ . — —
By changing the copied ladder block to the NOPLF instruction, the specified ladder block is disabled
temporarily.
T emporaryStart]
L JME  impPointer
M3
E— MDY 00 010
IMC 011
T empararytodify]
trpPainter
NOPLF
T TTemporEray
MNOPLF
M1 w22 M23 3
no— |  }  } O—
Precautions

In a program of function/function block, a pointer device can not be used temporarily. Only pointer type label is applicable.

Applying/restoring the changes

The changed ladder program is applied if no problem is found with the operation. If any problems are found, the change is

restored.

Operating procedure

Select the ladder block from [TemporaryStart] statement to [TemporaryEnd] statement, and then select [Edit] = [Temporarily
Change Ladders] = [Apply the Changes] ( € )/[Restore the Changes] (2 ).

Displaying ladder blocks changed temporarily in a list

The list of ladders changed temporarily can be displayed on the active ladder editor.

Operating procedure

Select [Edit] = [Temporarily Change Ladders] = [Temporarily Changed Ladder List] (32).
The list of the line statements, that includes only the statements inserted automatically by the Temporarily Change Ladders
function, is displayed.

6 CREATING PROGRAMS 2
6.3 Creating a Ladder Program 03



Considerations for editing ladder blocks changed temporarily

When the temporarily changed ladder block was edited with the contents listed in the following table, the program may not be

performed normally.

Description

Statement

Delete/cut a statement.

setting a pointer).

Insert a ladder block between the [TemporaryModify] statement row and the ladder block changed temporarily (which is the row

Delete the [TemporaryEnd] statement row and NOPLF instruction.

Insert a ladder block/a statement/NOPLF instruction between the [TemporaryEnd] statement row and NOPLF instruction.

Insert a statement before and after the [TemporaryStart] statement row.

JMP instruction, Pointer

Edit/delete a JMP instruction or a pointer.

Ladder block

Edit a disabled ladder block.

Delete a ladder block disabled/changed temporarily.

Copy and paste a ladder block disabled/changed temporarily.

Searching/replacing data in a program

The search functions that can be used in a ladder editor are as follows.

Function name

Description

Reference

Simple search

Searches instructions, devices, labels, statements, and notes.

Page 204 Simple search

Jump

Moves the cursor on a specified step No.

Page 205 Jump

Cross reference

Checks a declaration location and a reference location of a device and a label in
a list.

Device list

Checks the usage of devices being used.

Find and replace

« Searches for and replaces a device name, label name, instruction name, and
character strings.

« Changes open/close contact.

« Replaces devices in a batch.

Page 299 SEARCHING DATA

Simple search

Instructions, devices, labels, statements, and notes can be searched by entering a text in the "Find" screen.

Operating procedure

1. Pressthe key on the ladder editor.

2. Entera text, and click the [Find] button in the "Find" screen.

ESearch options
A search option can be set by adding the following commands at the end of a text for search.

Command Item name in the filed/ Description

replace window
/K Digit The entered device and digit-specified bit devices that include the entered device are searched.
(Example: MO/K)
/D Multiple Word The entered device and the double-word format word devices that include the entered device are
(Example: D0O/D) searched.

(Example:
;statement)

— Statements or notes are searched.

For examples for searching devices using a search option, refer to the following section.

(=5~ Page 302 Examples of device search
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Jump

Specify a Step No., and move the cursor on the ladder editor.

Operating procedure
1. Select [Find/Replace] = [Jump].
2. Specify a Step No. on the "Jump" screen, and click the [OK] button.

Point;3

On the program editor, pressing a numeric key on the keyboard enables to display the "Jump" screen.

Displaying instruction help

Check the instructions used in the ladder program on e-Manual Viewer.

To check the instructions, the files of the corresponding programming manual requires to be registered to e-Manual Viewer.

Operating procedure

1. Select the cell where the target instruction is entered.

2. Pressthe key.
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Importing/exporting ladder programs
A ladder program can be imported from a CSV file and exported to a CSV file, HTML file, or text file.

File Edit Format View Help
[TitlelAuto Operation
%4
o k
[TitlelOperation Start
1 %2 "3

enH [ P /7t

(@@‘@ 5 - [ @rrogpou

(56 [F7ETAos Opmraton
)
w— | F1T
[tk o peration Start
- T 2 D ; VI
@ 3t O
- : : :
FEH9- o= ProgPoucsv - Microsoft Excel -
I rore | st egelout  Fomuiss  Dats  Reiew  view o @
% caiien - - S e | [ p gemens x- ﬂ
Paﬁ Ba-)n LU RN TSy, Toeeer B O w
I EH- (DA o W - | Elfemat- | @ Fitterv select
Clipboard_ | Font 5| signment 5| wumber o) | e | Editing |
165 - £/
& [ 8 [ e T ©® Te] F [e]
| 1 |Project1
| 2 |Module Type Information: RCPU ROS
| 3 stepno. Line Statement Instruetion 1/0 (Device) Blank P/l Statement Note
[a] 0 [Title]auto Operation
|5 23 Lo Ha4
|6 24 caLL PO
[7] 27 [Title]Operation Start
|8 51 Lo H1
|3 52 AND H2
|10 53 ARl ¥
[az] 54 Al a
|1z 55 ouT ¥20
[13] 56 END
[14]
W < ] ProgPou 7J ikl m 1
oy |

Write - 1

1 [[TitleJAuto Operation
H4d

2 o ey

—

3 [[Title]Operation Start

Eal "2 wa w4
4 (o7t | | 1+ 4t
5 (56]
4
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Importing CSV files

Alisted instruction in a CSV file can be imported into a ladder program.

When a CSV file is imported, the program will be in the unconverted state.

Operating procedure
. Open the ladder editor, and select [Edit] = [Import File](&).

Select a file to import on the "Import File" screen.

Specify "CSV (tab delimited)(*.csv)" for the file type, and click the [Open] button.

A W=

Select "Convert to 'OUT SM4095™ or "Convert to line statement" for "Conversion Method for Incorrect Instruction” on the
screen to confirm import, and click the [Yes] button.

Precautions

When a program is being monitored or simulated, a file cannot be imported.

HRestrictions on data to be imported
The following restrictions apply to data to be imported.

+ Data in the eighth column or later in a CSV file is not imported

* When a language of data to be imported is different from that of a project, some characters may be garbled
* When data is imported, the existing program in the import destination is deleted

EImport of a program in which a function clock or function is used

When importing a program including a function block or function, if the function block, function, or FB instance is undefined, an

error will occur.

Before importing a program, check that the following conditions are satisfied.

* Any FB/FUN exists in a project. (Except for standard FB/FUN.)

« The names, the data types, and the order of input/output labels (including the return value of an EN/ENO) of FB/FUN are
consistent with those of the definition in a project.

» An FB instance is defined.

EImport of a program in version 1.038Q or earlier

In version 1.038Q or earlier, an error occurs when importing a program including the following elements from a CSV file.
Import a program in version 1.040S or later.

* Label

* Inline structured text

+ Function block function

6 CREATING PROGRAMS 2
6.3 Creating a Ladder Program 07



HFile format
For the file formats when importing, follow the formats listed below:

Item Format Example
Header A project name and a module type are
. Project1
displayed.
The header of each column is also displayed. Medule Type Information: RCPU R08
Step No. Line Statement Instruction /O (Device) Blank P/l Statement Note
Instruction @ Describe an instruction and an argument in
and each column, and multiple arguments in the I/ (1] { 0 mov Do
argument O (device) column in a different row. ! D1
(4 formats) @ Describe an instruction and an argument in o — 2 MOV D0 D1
the same instruction column. o — 3 mov pop1
© Describe multiple arguments in the same I/ o — 4 MoV Do D1
O (device) column.
O Describe arguments in the instruction
column and the 1/O (device) column
separately.
Statement™" | @ Describe a statement in the line statement
2 column. o — i
(2 formats) | @ Describe a statement with ";" in the 0 — & state
instruction column.
Pl @ Describe a pointer or interrupt pointer in the
statement™? | instruction column, and a PI statement in the (1] { ! PO
(4 formats) Pl statement column in the next row. g Plstate
@ Describe a Pl statement in the P statement 0 — g i Plstate
column in the same row as a described pointer o — 10 PO;Plstate
or interrupt pointer. 4 { " Fo
© Describe a Pl statement with ";" following a 12 [Pistate
described pointer or interrupt pointer.
@ Describe a pointer or interrupt pointer in the
instruction column, and a Pl statement with "["
in the instruction column in the next row.”
Note ™! @ Describe the last argument of an instruction 13 ouT o
(5 formats) in the I/O (device) column, and a note in the (1] { 1 note
note column in the next row.
@ Describe the last argument of an instruction 0 — 1 out Yo note
in the I/O (device) column, and a note in the o — 16 OUT ¥t:nate
note column in the same row. o — 17 mov D0 D1;note
© Describe a note with ;" following a (5 { 18 ouTYO
described instruction and argument in the 19 <note

instruction column.
O Describe a note with ;" following a

described argument in the I/O (device) column.

@ Describe an instruction in the instruction
column, and a note with "<" in the instruction
column in the next row.™

Inline Refer to the following section.

structured =5~ Page 210 Format for inline structured text

text

FB/FUN Refer to the following section.
=5~ Page 211 Format for function and function block
For the format of a listed instruction for input circuits and output circuits, refer to the listed instruction in a CSV file exported from a program in
which the same FB/FUN is used.

END Make sure to describe the END instruction at 20 END

instruction the end of listed instructions.

*1 ™" representing a peripheral statement or a peripheral note can be used.
*2 "[Title]" displayed in the "Navigation" window can be used.

*3 "]" at the end is not imported.
*4  ">" at the end is not imported.
» Atab (\t) or a comma (,) can be used for delimiting items

* Enclose an item including a delimiter or a line feed code with double quotes

* When importing a program including a ladder block changed temporarily, the temporary change of the ladder block will be

canceled

208
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» The range of a character string in a line statement to be imported differs depending on a line feed format in a CSV file

Line feed format

Import in GX Works2

Import in GX Works3

Line feed character "\r\n" is used

A character string in a single row including the
line feed character "\r\n" is imported as a
statement.

A character string in which a line feed is inserted is
imported as a statement.

A CSV file is edited directly and a line feed is

inserted in a character string

A character string up to the first line feed is imported as a statement.

» The following table shows the constants that the devices are changed when importing.

Type Example Description
CSV file Import in GX Works3

Boolean TRUE SM400 Replaced with SM400
FALSE SM401 Replaced with SM401

Binary 2#1111 HOF Imported as "H (hexadecimal)" (a value is same)
2#1111_1111 HOFF

Octal 8#10 H8
8#1_1 H9

Hexadecimal 16#1A H1A
16#1_A

Decimal 30 K30 Imported as "K (decimal)" (a value is same)
3.0

Real number 0.3 EO0.3 Imported as "E (real number)" (a value is same)
3.14_15 E3.1415
1.00E+06 E1.0+6

String 'ABC' "ABC" Replaced with double quotes

Exporting to a CSV file

A ladder program can be converted into a listed instruction format and exported to a CSV file.

Operating procedure

1. Open the ladder editor, and select [Edit] = [Export to File]( & ).

2. Enter a file name to export in the "Export to File" screen.

3. Specify "CSV (tab delimited)(*.csv)" for the file type, and click the [Save] button.

Precautions

Programs including an unconverted ladder cannot be exported.

If more than 5000 inline structured texts exist in a program, an error will occur.
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HFile format
A saved CSV file opened in Excel® is displayed as follows:

1 Project

12 55 QuT a0
13 1] EMD
Precautions

The following describes the detailed formats of a CSV file.
* The file format is Unicode (UTF-16 Little Endian with BOM).
* Items are delimited by a tab (\t).
» Each item is enclosed with double quotes (").
* When a double quote (") is included in an item, two double quotes (") are displayed for the double quote (") in the item.
» Aline feed in a line statement is converted into "\r\n".
+ Aline feed is inserted at the end of a row. The line feed code is CR+LF.
» The items for the module type information (1) and the header (2) are output in a CSV file format in a language set for the

display language.

EFormat for inline structured text
A saved CSV file which includes an inline structured text is displayed in Excel® as follows:

A =] (] D E F G

1 PROJECTY 051

2 |hodule Type Information: RCPLU ROB

3 Step Mo. Line Staterment Instruction 170 (Device) Blank P/I Statement  Note

4 0 LG 0

5 1 AMND *1

5] 2 AMND x2

7 3 AND 3

g 4 AND *4

g & T 5 STR1L... T —(1)

104 A\,rerag_e__:'—(z)

11 91 L N A A A

12 ETBIS L3

13 iveData = (D1 + D2 + D3) / 3; i

W K/BTBY ;

No. | Item Description Format

1) Instructions for inline structured The position of an inline structured text and the inline structure text number! | STB (inline structured text

text (1 to 5000) in the program are displayed. number)

(2) Title of an inline structured text The title of an inline structured text is displayed. (Text of an inline structured text
title)

(3) Texts of an inline structured text The programs of an inline structured text are displayed. <STB (inline structured text
number)>
(Inline structured text program)
</STB (inline structured text
number)>

*1 Inline structured text number indicates the number that is added to each inline structured text in order from the top in a program.
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BFormat for function and function block
The display example of CSV file in the format of function blocks is as follows.

A saved CSV file that includes a function block opened in Excel® is displayed as follows:

A B @ o} E G
1 PROJECT1 0201
2 |Module Type Information: RCPLU ROB
3 |Step Mo, Line Statement Instruction L/0 [Device) Blank, _P/I Statement__ Note
4 0 6FR BLK START —
5 0 D inpott T )
[ 1 cuT FB Counter I '
7 7 FECALL FhPou (FB Countar) — )
8 | M1 _INBOOL —(4)
I OUTH OUT-BOOL i —(5)
10§ 12 s FB.Counter.OUT1 ®)
111 13 ouT output] :
12 4 14 %FB BLK END ) —(7)
13 14 EMND
No. | Item Description Format

Starting position

The starting position of a ladder block in which a function block is used is

displayed.

*FB BLK START

The starting position of a ladder block in which a function is used is

displayed.

*FUN BLK START

Input circuit part

An input circuit of an FB instance or a function is displayed.

Depends on an instruction (listed
instruction format)
=~ Page 208 File format

Program starting
position

FB instance/
function

The starting position of an FB program is displayed.

FBCALL (FB data name)(FB
instance name)

The starting position of the program of a function is displayed.

FUNCALL (FUN data name)

Input label
definition

Alabel name, IN, and data type of an input label is displayed.

(Label name) IN: (data type)

Output label
definition

Alabel name, OUT, and data type of an output label is displayed.

(Label name) OUT: (data type)

Output circuit part

The output circuit of an FB instance or a function is displayed.

Depends on an instruction (listed
instruction format)
=~ Page 208 File format

End position

The end position of a ladder block in which a function block is used is

displayed.

*,FB BLK END

The end position of a ladder block in which a function is used is displayed.

*,FUN BLK END
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Exporting to an HTML file

A ladder diagram of a ladder program can be exported to an HTML file.
Data in an HTML file cannot be imported in a ladder program.

Operating procedure
1. Open the ladder editor, and select [Edit] = [Export to File]( %" ).
2. Enter a file name to export in the "Export to File" screen.

3. Specify "HTML(*.html)" for the file type, and click the [Save] button.

Precautions

Programs including an unconverted ladder cannot be exported.
The following items are not exported:

* Line number of an inline structured text

« """ added when entering a peripheral statement

 Data type of an argument of a function/function block

EOperating environment
The following table shows the operating environment.

Item Description
Operating Tablet, smartphone Android® 4.0 or later
system i0S® 8 or later
Personal computer Microsoft® Windows® 10
Microsoft® Windows® 8.1
Microsoft® Windows® 8
Microsoft® Windows® 7 SP1 or higher
Browser Tablet, smartphone A browser supporting HTML5 and CSS3

« Safari® 8.0 or later

The following browsers are recommended.
« Google Chrome™ (for Android) (version 4.3 or later)

Personal computer
Microsoft Edge™

Safari® 8.0 or later

A browser supporting HTML5 and CSS3
The following browsers are recommended.

Internet Explorer® 11 or later

Google Chrome™ 4.3 or later

An HTML file to which a ladder diagram is exported may not open properly in a web browser not supporting HTMLS5.

Use Google Chrome™ for Windows Vista® or earlier.

HFile configuration

A ladder diagram is exported to an HTML file in the following file configuration.

Folder Subfolder File name Description
Folder specified on the — (character strings specified on the "Export | The following information on ladder elements of a ladder
"Export to File" screen to File" screen).html diagram is exported.
* Picture name to be displayed
* Label/device name
* Character strings of comment/statement/note
* Tag for assigning style information in a css file
css (character strings specified on the "Export | The following style information is exported.
to File" screen)BaseStyle.css * Color and font settings configured when exporting
* Layout information to display as a ladder diagram
img (ladder element name).png A same picture as that of a ladder diagram displayed on the
ladder editor is exported.*1

*1  The conditions for exporting are as follows:

- Aladder element in a ladder diagram displayed on the selected editor is exported as a picture

- A cell width set individually on a ladder editor is not applied

+ The wrap row of the first column and the icon row of the second column are not exported
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HFile format
A saved HTML file opened in a web browser is displayed as follows:

(0 PLEtatement
Hie e
jul (6]
— | O—
(18 TRET
FE Counter  (FEPow)
(7
et cutput
M1 auTe
— | O
Ha H1 W W3 W
(21)
)
— 1 — | >
Average
AveData := (D1 + D2 + D3) / 3:
| kD
(122
[ERD 1

» Aline feed is not inserted for statements and comments.

* When closing ladder blocks in an outline display, they are exported in the closed state.

» Ladder blocks displayed in an editor can only be exported. (Example: When only a ladder block including a line statement
is displayed)

Precautions

* When the magnification of a character in a web browser is not same, a file is not displayed properly.

+ Some characters may get cut depending on the fonts used in a web browser.

» The number of characters and rows to display the character string data, such as a device name and a comment, may not
match between the ladder editor and a web browser.

* When displaying a program with a large number of steps in an inline structured text, the line of the left ladder may be cut off.

* The position of a command name may differ between a ladder editor and a web browser.

* When character strings are not displayed all, "..." is added to the end for a device, data name of a function/function block,
FB instance name, statement, note, VAR_PUBLIC, and VAR_PUBLIC_RETAIN.
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Exporting to a text file

A ladder diagram of a ladder program can be exported to a text file.
Data in a text file cannot be imported in a ladder program.
This function supports programs within 260 KB.

Operating procedure
1. Open the ladder editor, and select [Edit] = [Export to File]( %" ).
2. Enter a file name to export in the "Export to File" screen.

3. Specify "Text (*.txt)" for the file type, and click the [Save] button.

Precautions

Programs including an unconverted ladder cannot be exported.
In addition, the following items are not exported also.
* Line number of an inline structured text

HOperating environment
When characters are not displayed on the text editor or the display width of ladder diagrams is not uniform, check the

operating environment.

It is considered to occur in the following cases.

» A non-Japanese version of operating system is used.

» Japanese fonts are not installed.

» Fonts that are not supported by Shift JIS are used.

To display an exported text file normally, set the following settings.
« Install Japanese fonts and set the system locale as Japanese.
» Set the used fonts to monospaced fonts on the text editor.
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HFile format

A saved text file opened on the text editor is displayed as follows:

h i
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@ !
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1 1
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_________________ 4
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1 1
1 1
i I Pm—— e -
o i i
1 H || FB_Counter (FbPoul) |
: (280 ! !
! o e ] -
| 1 ineut 1 bl T || 1 outpotl - (5)
1 ! | ! ! .* __________ - (4)
1 Hoo b = } t -
1 1| {Device/abel ] 1 ! [ -
6) - —— FE S ! Comment. ! | H
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! :: _______ J | i @
5) ———- - -1 L 3 T :
(®) L — :
4) - - —==t ::I [ — f } { f | } 1 —
| ] H
! 1
1
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1 : : Inline 5T Title 1
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I I - (8
b b Tl : ®)
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! 1
! 1
P
-
:(130). [END: 14
-
L
I__[;Sﬂ] N - i
(8) =+ vebata := (01 + 0z 4 03) /3|
L _— _— _d

No. Item

Description

(1) Step No.

Step numbers are displayed.

When do not output step No. select "No" in the following option.

* [Tool] = [Options] = "Program Editor" = "Ladder Editor" => "Export to File" = "Text Format" = "Output
Step No.".

(2) Outline display

When closing a ladder block in an outline display, it is exported in the closed state.
Functions/function blocks closed in an outline display, only the function names or the label names of function
blocks are displayed.

3) Statement’!

Pl statement”!

No line feed: It is displayed in one line.
Line feed used: The line feed is applied.

Note™

The following option is not applied.
« [Tool] = [Options] = "Program Editor" = "Ladder Editor" = "Ladder Diagram" = "Display Format" =
"Contact Display Width"

(4) Contact/coil

Contacts/coils in a ladder program are displayed.

(5) Device/label 23

It is displayed in six lines for one cell.

The number of rows to display differs depending on the following option.

* [Tool] = [Options] = "Program Editor" = "Ladder Editor" => "Ladder Diagram" = "Display Format" =
"Numbers of Wrapping Rows for Device/Label Name"

(6) Device comment 2

It is displayed in four lines under the ladder diagram.

The following option is not applied.

* [Tool] = [Options] = "Program Editor" = "Ladder Editor" = "Comment" => "Device Comment Display
Format" = "Number of Characters"

(7) Function

The names and the titles of functions are displayed.

Function block

The label names of function blocks and the function block names are displayed.

(8) Inline structured text

Inline structured texts in a ladder program are displayed as the character string 1STn™.
The titles of inline structured texts are displayed one line upper than the ones for the character string 'ISTn'".

Inline structured text (program)

Programs in an inline structured text are displayed under the row for the END instruction.

*1  For peripheral statements or peripheral notes,

*2 Up to 12 characters

nkn

added is added in the beginning of the character strings.

*3 Characters exceeding the display range are displayed as "...".
*4 'n'indicates an integer that is added in the output order of inline structured texts.
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Precautions

» Up to 12 characters for one cell, and up to 14 characters for one line
* The file format is Unicode (UTF-16 Little Endian with BOM).

* Grids are not displayed.
+ Ladder blocks displayed in an editor can only be exported. (Example: When only a ladder block including a line statement

is displayed)

Exporting to all files

The following explains the procedure to export ladder programs to a CSV file, HTML file, and text file simultaneously.
For the format of each file and a method to export ladder programs to each format file, refer to the following sections.
[=5~ Page 209 Exporting to a CSV file

[~ Page 212 Exporting to an HTML file

(=5~ Page 214 Exporting to a text file

Operating procedure
1. Open the ladder editor, and select [Edit] = [Export to File]( & ).

2. Enter a file name to export in the "Export to File" screen.

3. Specify "All File Formats(*.csv;*.html;*.txt)" for the file type, and click the [Save] button.
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6.4

This section explains the creation method of an ST program.

Creating an ST Program

The details on the specification of ST program are described in the following manual. Please read it in advance.
[TIMELSEC iQ-R Programming Manual (Program Design)
[TIMELSEC iQ-F FX5 Programming Manual (Program Design)

Pointp

The display format and detailed operation settings for each function can be set by setting the following option.
[Tool] = [Options] = "Program Editor" = "ST Editor"

Configuration of ST editor

ST editor is a language editor in text format for creating programs in Structured Text.

Spaces, tabs, and line feeds can be entered between keywords and variable names of a control syntax.
Terms and symbols that configure the program is referred to as a token.

Window

"Program" = "(execution type)" = "(program file)" = "(program block)" = "ProgramBody" in the "Navigation" window
HToolbar

SRR .

EST editor

PragPou3 [PRG] [ST] 1745tep *

TE|LF. . .END_LF]; I 4)
A2fFOR count = 0 TO 10 BY 2V

5 LF...END IF]; ‘Cnntrnlsyntaxisnecessary.Pleaseinputcﬂrrecttnntrnlsyntax. -— (6)
0
|

El

KTy

END _FOR;

€ [

41— Separation bar

12[a[lF(bTntond = FALSE) THEN -
ISL RETURN;
14| LEnD_IF; — 3)

18] bRcvCond = (G_BESS0penfin <> 0) & (G_hSSRcvFin <> 0) & (wInOutAin = 0);
172lF (bRecwlond = TRUE) THEN

18% wInOutRtn := 1; (¥ Reset return walue *)

END_IF;

1 |

m— | b——0)

()

Displayed.items

Item

Description

Related operation

(1) Icon display area

The area to display icons.

HMicon type
=~ Page 218 Icon type

(2) Line number

The line numbers of a program.

(3) Highlighted
display

The line on which the cursor is placed is highlighted.

(4) Error display

A syntax error of the program is displayed.

EChanging display contents
[Tool] = [Options] = "Program Editor" = "ST Editor" => "Editor Display
Items"

(5) Outline display

Symbols to display/hide the text blocks are displayed.

EShow/Hide

* [Tool] = [Options] = "Program Editor" = "ST Editor" = "Editor
Display Items"

« [View] = [Outline] = [Show/Hide of Outlines]

(6) Tool hint

Information where the mouse cursor is placed over is
displayed.

HChanging display contents
[Tool] = [Options] = [Program Editor] = "ST Editor" = "Tool Hint"
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HColors of programs (default)

Figure Description Default color
(1) Control syntax Blue
@ m (2) Device Black
]E[E] N1 THEN (3) Operator Black
2 z_bin0l TRUE;
3 ELSE (4) Global label Magenta
T (5) Error Red
B @ (6) Local label Magenta
TF Cinput! :=(booll), input? := BT} inputd := [ABC7);
B=((* LOFBT Functionblock #) T (7) Constant Black
(8) String constant Black
(9) Comment Green
Point;9
Font color, background color, and font can be changed.
[Z5~ Page 65 Checking and Changing Colors and Fonts
Hicon type
Icon Description
= This icon is displayed on the line jumped from the cross reference window.
Q This icon is displayed on the error line jumped from the "Output” window.

BKeywords for collapse and automatic indent
Aline can be outlined and displayed collapsed by using the keywords shown below. Additionally, pressing the key in a
control syntax inserts an indent automatically.

Category Start End Automatic indent
Comment texts * *) X
I */ X
Selection statement IF END_IF O
CASE END_CASE O
While loop FOR END_FOR ¢
WHILE END_WHILE O
REPEAT END_REPEAT O
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Entering programs

This section explains the entering method of an ST program.

For the functions/instructions used in ST programs, refer to the following manuals.
[TIMELSEC iQ-R Programming Manual (Program Design)
[TIMELSEC iQ-F FX5 Programming Manual (Program Design)

Point/@

Press the [[Cul + [5hiel] + [Z] keys to enter an assignment operator (:=).

Precautions

When an ST editor is set to read-only or monitoring, the program cannot be edited.

Inserting instructions, functions, and control syntax

There are two methods for entering instructions, functions, and control syntax: entering texts using keyboard and dragging

and dropping them in the "Element Selection" window.
The input control syntax, operators, devices, and TRUE/FALSE are changed to the upper-case characters automatically.
Labels can be entered with aliases.

ESpecification method for data type of device

Normally, the data type of a word device is handled as INT (Word [Signed]) on the ST editor.

By adding a device type specifier, which indicates a device type, to a device name, a device storing 32-bit integer or real
number can be described directly in an operation formula.

For details, refer to the following manual.

[TIMELSEC iQ-R Programming Manual (Program Design)

[TIMELSEC iQ-F FX5 Programming Manual (Program Design)

6 CREATING PROGRAMS 21
6.4 Creating an ST Program 9



Inserting function blocks

Insert a function block to an ST program.

For the creation method of a program in a function block, refer to the following section.
[=5~ Page 317 Creating a Function Block

Operating procedure

1. Drag a function block in the "Navigation" window or "Element Selection" window and drop it onto an arbitrary position in
the ST editor.

2. Enter the information of a label (FB instance) on the "Undefined Label Registration" screen.

3. Enter the values for the input variables and output variables.

[Ex]

When the defined function block is "MYTIMER"

[Details of defined function block]

Label name: FB_MYTIMER

Input variable: Setting_value_1_second, Setting_value_10_seconds, Setting_value_100_seconds, Timer_Start, Timer_Stop
Output variable: In_operation, Timer_up_1, Timer_up_2

The example of entering ST program are shown below.

Label name Input variable Device that assigns a value to an input variable

| ad

FB_MYTIMER (Setting_value_1_second := X0, Setting_value_10_seconds := X1,Setting_value_100_seconds := X2,
Timer_start := X3, Timer_stop := X4, In_operation => Y70,
Timer_up_1=>Y71, Timer_up_2 =>Y72);

[

Output variable Device that assigns a value to an output variable

The output of the function block can be obtained by specifying the output variable name with a period (.) suffixed to the
function block name.
Enter an instruction to obtain the output after performing the function block call.

Y70: = FB_MYTIMER. In operation;

Inserting functions

Insert a function in an ST program.
For the creation method of a FUN program, refer to the following section.
[=5~ Page 328 Creating a Function

Operating procedure

1. Drag a function in the "Navigation" window or "Element Selection" window and drop it onto an arbitrary position in the ST
editor.

2. Enterthe arguments.

Inserting indention

Atab is inserted as an indentation at the head of a new line automatically when a line feed is inserted during program editing.
The tabulator length can be set in the following option setting.
* [Tool] = [Options] = "Program Editor" = "ST Editor" = "Edit Operation"
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Inserting comments

Enter a comment which does not affect the program processing. Or, comment out/'uncommented the already entered

programs in a batch.

Operating procedure

BEntering comments
* When the line is one: Enter a comment after entering slashes '//".
» When specifying the range: Enclose the comment in '/*' and /', or '(*' and ")'".

EBatch comment out/uncomment of a program
1. Selecta range to be commented out or uncommented. (Multiple lines can be selected.)

2. [Edit] ® [Comment Out of the Selected Range] (- )/[Disable Comment Out of Selected Range] (*=)

Registering undefined labels
Register an undefined label on the label editor.

Operating procedure

1. Enter the label name to be registered on the ST editor.

2. Select the token of a label name, and select [Edit] = [Register Label] ().

3. Set each item on the "Undefined Label Registration" screen and click the [OK] button.

Displaying syntax templates

Syntax template is a format that defines data type of arguments and format of control syntax which are defined in each

instruction, function, and operator.
The syntax template of the inserted instruction can be displayed on the ST editor.

Operating procedure
1. Select the token of which syntax is to be displayed.

2. Select [Edit] = [Display Template] ().

3. Enterthe arguments in accordance with the displayed template.
Delete the data type name enclosed with '?', and enter a label name or device corresponding to its data type.

. . 0O
Pomt’ —
Select [Edit] = [Mark Template (Left)] (& )/[Mark Template (Right)] (&), or press the [Cuil + [l + [/ [5] keys

to select an argument of the template one by one.
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Searching/replacing data in a program

The search functions that can be used in ST editor are as follows.

Function name Description Reference
Jump Specifies a line number on the ST editor, and move to the corresponding line. Page 222 Jump
Cross reference Checks a declaration location and a reference location of a device™* and a label | Page 299 SEARCHING DATA
in a list.
Device list Checks the usage of devices being used’!.
Find and replace « Searches for and replaces a device name”, label name, instruction name,
and character strings.
« Changes open/close contact.
* Replaces devices in a batch.

*1 It is searched with a device name excluding a device type specifier.

Jump

Specify a line number and move the cursor on the ST editor.

Operating procedure
1. Select [Find/Replace] = [Jump].

2. Enter aline number of the program on the "Jump" screen, and click the [OK] button.

Displaying instruction help

Check the instructions used in an ST program on e-Manual Viewer.

To check the instructions, the files of the corresponding programming manual requires to be registered to e-Manual Viewer.
The applicability of help display is shown below.

Token type Applicability
Operator X
Control syntax X
FB X
Function @)
Constant, variable, comment X

Operating procedure

1. Place the cursor on the token of the target instruction.

2. Pressthe key.
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6.5 Creating an FBD/LD Program

This section explains the creation method of an FBD/LD program.

The details on the specification of FBD/LD program are described in the following manual. Please read it in advance.
[TIMELSEC iQ-R Programming Manual (Program Design)

L[TIMELSEC iQ-F FX5 Programming Manual (Program Design)

In the FBD/LD program with the process control extension enabled, the process control function blocks can be used.
For details, refer to the following section.

(=5~ Page 20 Settings for using process control functions

Pointp

The display format and detailed operation settings for each function can be set by setting the following option.
[Tool] = [Options] = "Program Editor" = "FBD/LD Editor"

Configuration of FBD/LD editor

FBD/LD editor is a graphical language editor to create programs by combining Function Block Diagram language with Ladder

Diagram language.
Programs can be created only by placing the prepared elements vertically and horizontally, and connecting them.

Window

"Program" = "(execution type)" = "(program file)" = "(program block)" = "(worksheet)" in the "Navigation" window
HToolbar

AR RSSO RN E| O R YD 5 .

WFBD/LD editor

WorkSheet ! ProgPou [PRG] [FED/LD] 104Step ™ B
Module READY
1 1 UNITODTREADY Y0
M > 4| { —e
1 2
i o CIDE] 3
@) 1 SMa02 SRR GILEE
I | | EN o) < 9)
§  Varcl }———cD Q———( Vara_ )
a 8
§  van J———— D o f——— Va v} \
[ VErSPV —————FV ’ « (10)
) 3 4
(6) < 1 SM400
(5) > I i | {__RETURN ) < 3)
(7 > 1
4 «—— (13)
4
(8) A0
§  Var001 ) —— Va3 § ;
B H 15 4 g +«—F1— (M
i Va2 ml N2 D | XxXDe ()
= - TW
13 15
m ] ngoz T Nz . I\;T«:ua L (12)
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Displayed.items

Item

Description

Editing operation

(1) LD element

An element that constitutes a ladder program.
=5~ Page 225 LD element

(2) FBD element

An element that constitutes an FBD program.
=~ Page 226 FBD element

(3) Common
element

A common element used regardless of program language.
==~ Page 227 Common element

HEditing method: Page 228 Entering programs

(4) Connector

Aline that connects the connection points between elements.
It is displayed by placing an element to be connected closer to the
connection point on the connection target.

(5) FBD network
block

A single FBD network block composed of all elements connected each
other or elements that perform any processing independently (such as
a function block and a jump label).

Maximum 4096 FBD network blocks can be created in a program.

HRelease from an FBD network block: Select an element to
be released, and move it with the key held down.
HLayout adjustment: Page 231 Layout correction

(6) FBD network
block No.™""2

A number assigned for each FBD network block in order from upper left
to lower right on the editor is displayed.

(7) Execution

The program execution order is displayed.

order "2
(8) Automatic When a connector cannot be displayed due to the conditions where an | —
connector element is placed, a number is displayed automatically.

The same number of automatic connector indicates that they are
connected.

(9) Connection point

A terminal point to connect elements with a connector.
By adding an element while a connection point is being selected, the
element can be added with it connected already.

Hinverting: Page 228 Switching methods for contacts/
instructions

(10) Grid ™2

A grid line that serves as makers to place the elements.

(11) Smart tag™

An operation button displayed around the selected element.
Relevant functions can be performed by clicking the button.

(12) Tool hint™2

The information on device/label and FB/FUN where the mouse cursor
is placed over is displayed.

(13) Page break™

Aline that indicates a page break for printing.

*1 It is shown or hidden by selecting in the [View] menu.
*2 ltis shown or hidden according to the setting in [Tool] = [Options] = "Program Editor" = "FBD/LD Editor".

Point}3

Font color, background color, and font can be changed.

However, for a comment element, only font color and background color can be changed.

[Z5~ Page 65 Checking and Changing Colors and Fonts
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Elements

The following tables show the usable elements in an FBD/LD program.

HLD element

Element

Name of each part

Description

Left power rail element

|— (1)

(1) Output connection point
(2) Left power rail

The position of a left power rail can be placed at will, and it will be the
starting point for creating a ladder program.

t )
Contact element
M1 —(5)
Comment  4+————(3)
Vardll — 4———————(4)

L

Coil element
M1 —(5)
Comment 4————————(3)
WVar001 —4)
T  ——L )

(1)

(1) Input connection point

(2) Output connection point

(3) Label comment/device commen
(4) Device/label®

(5) Assigned device "2 (Only for global
labels to which devices are assigned)

t”l *2*3

Specify the device/label.

It transmits the ON/OFF signal according to the specified information.
For details on the element, refer to the following manuals.
LIMELSEC iQ-R Programming Manual (Program Design)
LIIMELSEC iQ-F FX5 Programming Manual (Program Design)

Specify the device/label.

It outputs the signal to the specified device/label according to the
transmitted ON/OFF signal.

For details on the element, refer to the following manuals.

L IMELSEC iQ-R Programming Manual (Program Design)
LIIMELSEC iQ-F FX5 Programming Manual (Program Design)

*1 Itis shown or hidden by selecting in the [View] menu.
*2 Itis shown or hidden according to the setting in [Tool] = [Options] = "Program Editor" = "FBD/LD Editor".
*3 A comment or others can be wrapped according to the setting in [Tool] = [Options] = "Program Editor" = "FBD/LD Editor".
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HFBD element

Element

Name of each part

Description

Variable element

MO )
Comment = (3)

f—osemor F——— @

M (2)

“
(2

Input connection point

Output connection point

(3) Label comment/device comment 1273
(4) Device/label

(5) Assigned device "2 (Only for global
labels to which devices are assigned)

Specify the device/label.
Information can be obtained/stored in the specified device/label.
It is switched to a constant element by entering a constant.

Constant element

(1) Output connection point
(2) Constant value

Specify a constant.
The specified constant can be output.
It is switched to a variable element by entering a device/label.

Function block element

Comment ¢ (4)
FbPou_1 +——(3)

—O)
=

i =]

Wi Labelz

1
) @) @)

(1) Input connection point

(2) Output connection point

(3) FB instance name (label)

(4) Label comment 7273

(5) Data type

(6) Input/output label (VAR_IN_OUT)
(7) Input/output label (other than
VAR_IN_OUT)

Indicates a block for function corresponding to the data type.

It is used with an FB instance name assigned to each element.
For details on the element, refer to the following section.

5~ Page 315 SEGMENTING PROGRAMS

Function element

AND_E ——(3)

N Enc
4)

N1 )
5)

N2 U

t 1t t

(ORC] 2

(1) Input connection point

(2) Output connection point

(3) Data type

(4) Input/output label (argument)
(5) Return value

Indicates a block for function corresponding to the data type.
The name is not displayed in the return value.

For details, refer to the following section.

=~ Page 315 SEGMENTING PROGRAMS

*1 Itis shown or hidden by selecting in the [View] menu.
*2 Itis shown or hidden according to the setting in [Tool] = [Options] = "Program Editor" = "FBD/LD Editor".
*3 A comment or others can be wrapped according to the setting in [Tool] = [Options] = "Program Editor" = "FBD/LD Editor".

6 CREATING PROGRAMS

226

6.5 Creating an FBD/LD Program



ECommon element

For a jump element and a return element, inverting contact on its connection point is not available.

Element Name of each part Description
Jump element (1) Input connection point It is used to jump the execution processing from a jump element to a
2) Label™ jump label element.
» Jump e————(2)
t (1)
Jump label element (1) Label ™ Enter a label to be specified as the jump destination.

e g—

Connector element (1) Input connection point

(2) Output connection point
p CONNECTOR $=—— (3) (3) Connector label
i

It is used instead of a connector when placing an FBD network block in
the display range/print range on the editor. The same connector label
indicates that they are connected.

Return element (1) Input connection point

(2) Character string, "RETURN" (Not
| RETURN «—$—(2) editable)
t )

It is used to suspend the processing in the middle of processing.

Comment element

(1) Comment display area

It is used to enter a comment.

Up to 2000 characters can be entered in a comment element.

The frame size of a comment can be adjusted for the comment length
by placing the mouse cursor on the frame and double-clicking it.

*1  Only local label that "Pointer" is selected for "Data Type" can be used. In addition, the members of a structure cannot be used.

Pointp

The color setting of a comment element can individually be changed by using smart tags.

« To set font color, click the smart tag (1).

« To set a background color, click the smart tag (2).

« To clear color settings that individually changed, click the smart tag (3).

1
0 @)

XatB Yy e Hge—03)

(1): Font color
(2): Background color
(3): Clear format

Precautions

When the following settings are changed by operating from the menu or setting an option, the display of a label name/device/
comment/assigned device of an element may overlap with those of another element. Adjust the position of the element.

» Whether or not to display a device/label comment
* Number of rows to display a device/label comment
* Whether or not to display an assigned device

* Number of rows to display a device/label name by wrapping it around
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Entering programs

This section explains the entering method of an FBD/LD program.

Adding elements

Operating procedure

HUsing the edit box

Select’" a cell that the element is to be added, then enter a label name or data type of FB/FUN directly.

An element name and label name can be edited directly by selecting a placed element and pressing the key.
The following items can be entered:

* Device

 Label/assigned device (=5~ Page 229 Displaying a global label entered by using an assigned device)

+ Constant

* FB/FUN

*1  Options of instructions/labels are displayed by pressing the [l + [Seace]] keys.

Hinserting from the menu or on the toolbar
Select a cell to which an element is to be added on the FBD/LD editor, then select [Edit] = [Add Element (Ladder Symbol)] =
[(element)]. It can also be added by selecting from the toolbar.

Hinserting from the "Element Selection” window
Select an element in the "Element Selection" window, and drag and drop it onto the FBD/LD editor.

BSwitching methods for contacts/instructions
Select a contact/instruction to be switched, and select [Edit] = [Easy Edit] = [Invert Contact (Open/Close)](2* )/[Switch
Pulse](fit )/[Switch SET and RST](¥# ) or follow the methods shown below.

Switching contacts and Shortcut key Remarks
instructions

Switching open/close contact, raising/ E-O —_
falling pulse —

MO =D+ [ Mo =+ A Mo
[ — —_— T f— —» _|

Mo + MO + Mo
— — et —— >

_|/
t |
[+ [0
'Invertlnlg contact, switching SET/RST E+O —
instructions
MO &+ [ MO [+ [0 MO
—
&+ [
MO
Inverting contact on connection point of % o Only when the data type of the connection point is
FB/FUN e — one of the following:
acu ] Qcu ] « Bit
R cvg — > TR cvi « Word [Unsigned]/Bit String [16-bit]
i | il | « Double Word [Unsigned]/Bit String [32-bit]
« ANY_BIT
+ ANY_BOOL

228 6 CREATING PROGRAMS
6.5 Creating an FBD/LD Program



HEDisplaying a global label entered by using an assigned device
By entering a device which was assigned as a global label to a program, the global label of the device can be displayed in the

program.

Note that, only global labels whose data type is the simple type with no array can be displayed.

Enter an assigned device after changing the entering method by one of the following option, then the global label is displayed.

« [Edit] = [Edit Mode] = [Use Assigned Device for Label Input](E&)

* [Tool] = [Options] = "Program Editor" = "FBD/LD Editor" = "Use assigned device for label input"

ESpecification method for data type of device

In an FBD/LD editor, data type can be specified for a word device by adding a device type specifier, which indicates a data

type, to a device name.

For details, refer to the following manual.

[TIMELSEC iQ-R Programming Manual (Program Design)
[TIMELSEC iQ-F FX5 Programming Manual (Program Design)

Common operations of elements

Operation Operating procedure
Mouse Keyboard
Select To select a single Click an element to be selected. Move the cursor on an element to be selected.
element
To select multiple « Click multiple elements with the [t /[Eirtl] key held down. | Select multiple elements by moving the cursor with
elements « Click the background of the FBD/LD editor, and drag the the key held down.

mouse diagonally around all elements to be selected.

To select an FBD Click an element, and select [Edit] = [Select FBD Network Select an element and press the ++
network block”! Block]. keys.
To select all elements The operation is the same as that for selecting multiple Press the [& +[A] keys.
elements.
Change a name Double-click an element of which the name is to be changed, | Select an element of which the name is to be

and enter a new name.

changed, and press the [Exer] 2 or key, then
enter a new name.

Move Drag and drop an element.

(By moving an element with the key held down, it can
be separated moved from the FBD network block. The
elements that were connected to the moved element are
automatically connected.*3)

Select the element to be moved, and press the

(G + [Sre] + [0/ =0/ [/ [0 keys.

Copy Drag and drop an element to be copied with held down. | Press the [ +[C]| keys, then select the copy
destination and press the [l +[V] keys. (Copy +
paste)

Delete — Select an element to delete, and press the key.
The elements that were connected to the deleted
elements are automatically connected.*3)

Connector | To connect Click a connection point, and drag it to a target connection —

point.
To connect Click an element to be connected, and drag it closer to a —
automatically*3 target connection point.
To replace Select a connector with the key held down, and drag | —

and drop it on a connection point of an element.

To insert an element Click an element, and drag and drop it to a connector with
the key held down. (Only an element which has a
connection point on the same level at the input/output side)

*1  Multiple FBD network blocks can be selected by selecting an FBD network block after selecting multiple elements. For an element which

is not connected another element, the selection is canceled.

*2  For function element and function block element, this follows the operation for double-clicking, which is selected from [Tool] = [Options]

= "Program Editor" = "FBD/LD Editor".

*3 Afunction to connect elements automatically using a connector. Enabling or disabling this function can be changed in [Edit] = [Edit

Mode] = [Element Auto-connect](*¢).
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Replacing function elements/function block elements

Operating procedure
1. Select a function element/function block element.

2. Select [Edit] = [Change FB/FUN Data], and enter the data type to be changed.

Point

An element can also be replaced by dragging it from the "Element Selection" window and dropping it onto the
element to be replaced.

For function elements, similarly, the data type can be changed by selecting a function element and entering a
new data type directly.

Adding/deleting arguments

Only for a function of which the number of arguments can be changed, an argument can be added/deleted.

Operating procedure
1. Move the cursor on a function element.

2. Select [Edit] = [I/O Argument] = [Increment Argument] (%f )/[Delete Argument] (H).

FB/FUN whose definition is unclear

When the definition is unclear due to the deletion or change of pasted element, an error occurs and the element is displayed
as shown below.

FbPou_1
FbPou

blabell  blshsl2

blah=l3

1
When the definition is changed, select the element, and select [Edit] = [Update FB/FUN] to update the definition information.
When there is no definition, select the element, and select [Edit] = [Change FB/FUN Data] to change the data.

Adjusting position automatically

When an element is added or moved, the position is adjusted automatically to avoid the overlap with others.

When a rectangular area of an FBD network block (area comprises elements connected with connectors and additional one
cell to each direction) overlaps with another area, the position is automatically adjusted so that the entire block does not
overlap.

However, comment elements can be superimposed since it is not subject for the automatic adjustment.

Order of comment elements

When comment elements are overlapped, the comment element added later is displayed at the front.

The order of comment elements can be changed in [Edit] = [Order Comment] = [Bring to Front)/[Bring Forward]/[Send
Backward]/[Send to Back].

After changing the order of comment elements, the elements will be in the unconverted state.

230 6 CREATING PROGRAMS
6.5 Creating an FBD/LD Program



Layout correction

Operating procedure

Hinserting a row
Select a cell in a row to be inserted, then select [Edit] = [Layout] = [Insert Row].

A new row is inserted on the selected cell.

HDeleting a row
Select a cell in a row to be deleted, then select [Edit] = [Layout] = [Delete Row].

The row including the selected cell is deleted. When the row includes any elements, the row cannot be deleted.

Hinserting/deleting a column
Move the cursor onto an FBD network block in which a column will be inserted/deleted, then select [Edit] = [Layout] = [Insert

Column(in FBD network block)]/[Delete Column(in FBD network block)].
A column is inserted/deleted in the range of the FBD network block.

Hinserting multiple rows
Select a cell in a row to be inserted, then select [Edit] = [Layout] = [Insert Multiple Rows].

Enter the number of rows to be inserted on the "Insert Multiple Rows" screen.
A new row is inserted on the selected cell.

EDeleting multiple rows

Select a cell in a row to be deleted, then select [Edit] = [Layout] = [Delete Multiple Rows].

Enter the number of rows to be deleted on the "Delete Multiple Rows" screen.

The number of rows that has been set above is deleted from the row under the selected cell.

When the rows to be deleted include any element, a row upper than the row in which the element exists is deleted.

HCorrecting layout in an FBD network block
Select an FBD network block including elements to be corrected, and select [Edit] = [Layout] = [Layout Correction in FBD

Network Block].
The layout in the selected FBD network block is corrected.

ECorrecting layout in an FBD network block in a batch
Select [Edit] = [Layout] = [Batch Correction of Layout in FBD Network Block].

The layout of all the FBD network blocks in the worksheet is corrected.

HDeleting a blank row between FBD network blocks
Select [Edit] = [Layout] = [Delete the Blank Row Between FBD Network Blocks].

The row between an FBD network block or elements will be deleted.

BAligning FBD network blocks to the left side in a batch

Select [Edit] = [Layout] = [Batch Alignment of All FBD Network Blocks to the Left].

All FBD network blocks can be aligned to the left side of the FBD/LD editor.

When multiple FBD network blocks are included on the same line, the blank column between the blocks are retained.

Point >

The details of 'Layout Correction in FBD Network Block' and 'Batch Correction of Layout in FBD Network

Block' can be set in the following option.

* [Tool] = [Options] = "Program Editor" = "FBD/LD Editor" = "FBD Network Block" => "Layout Correction in
FBD Network Block"
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Precautions

HEExecution order after correcting layout

When 'Layout Correction in FBD Network Block' or 'Batch Correction of Layout in FBD Network Block' is performed, the size
or position of FBD network blocks is changed and that may cause the change of execution order.

Display the execution order to check if the order is changed before and after the layout change.

If the execution order is changed, move the position of the elements manually.

W Situations where the layout cannot be corrected

Depending on the position of elements or option settings, 'bent connectors' and 'variable element that is connected to a
function block or function' may not be arranged even when 'Layout Correction in FBD Network Block' or '‘Batch Correction of
Layout in FBD Network Block' is performed.

If the layout is not corrected after 'Layout Correction in FBD Network Block' is performed repeatedly, the elements should be
moved manually.

A variable element ! is not corrected in the following situations.

+ Another element was already placed in the position where an element is to be moved
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*1  Whether or not to move a variable element can be set in the following option.
[Tool] = [Options] = "Program Editor" => "FBD/LD Editor" => "FBD Network Block" => "Layout Correction in FBD Network Block" =
"Move the Position of Variable Elements to Connect to FB/FUN"

Pasting from each screen

A label name/device name can be pasted by dragging and dropping in the label editor and the device comment editor.

Registering undefined labels

When an undefined label is entered, the "Undefined Label Registration" screen is displayed and it can be registered on the
label editor.
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Utilizing a tag FB

This section explains the method for utilizing a tag FB in an FBD/LD program for process control.

Atag FB is required to be registered on the tag FB setting editor in advance.
For details on registration of tag FBs, refer to the following section.
[~ Page 169 Registration of tag FBs

Operating procedure

1. Select an FB instance in the "Element Selection" window, then drag and drop it onto the FBD/LD editor.

2. Connect the tag FB instance to an input variable and a output variable.

[ PrograrmBady: ProgPou [PRG] .. % RENERNEEISEnE %= clobal[(4 ¥ ¥ Element Selection
+ [ Find PO HB
| L |58 0 X | ar
X ke Display Target: [ &l -
Special FB (Tag Access) =
Thlicis 1F‘IFDB > Loop Tag FB
i Status Tag FB
i 35 Alarm Tag FB
CASIN CASOUT Message Tag FB
Project
ChsOUT_T Function Block
i | TagFB =
‘@ TIC001_FE |
TICO01 FB
POU List [ Favori... | History | Madule | Library |

Display/setting an FB property

In the "FB Property" window,, an FB property can be displayed and set.
In both FBs and tag FBs, the initial values of labels of 'VAR_PUBLIC' or 'VAR_PUBLIC_RETAIN' class can be displayed and
set.

For tag FBs, the initial values of labels in the structure members of tag data can be displayed and set.

Initial values in the "FB Property" window synchronize with ones in the label editor for each label.

Initial values changed in the "FB Property" window are applied only for the project data. To change the initial values in an
actual CPU module, use the watch function.

6 CREATING PROGRAMS 2
6.5 Creating an FBD/LD Program 33



Configuration of the FB property window

The following shows the screen configuration of the "FB Property" window.

Window
[View] = [Docking Window] = [FB Property] (1)

F8 Property =)
(1)—{iA gt <Fiteer> “~——1@3)
@) frmime 1 (4)

Label Name Tnitial Value -

|

T4_MIN [

INHH 1020

INH 1000

ML 00

INLL -20

PID_MTD! 80

PID_DVLS 20

PID_FN 0 y

(5) | DataType FLOAT [Sinele Precision] -

Displayed.items

Item Description
(1) Initialize To initialize all initial values of FB properties with the manufacturer-defined ones.
(2) Check To check the initial values set in the FB property list.
If an error is found in the check result, the background color of the item will be highlighted in red.
(3) Filter To filter label names.
(4) FB instance name To display the FB instance name of an target FB or tag FB.
(5) Explanation column To display the data type of a label selected in the FB property list and a label comment.

A label comment can be displayed in the explanation column by setting the comment title of the comment as the
display target on the "Multiple Comments Display Setting" screen”. (== Page 66 Comment Display Setting)

*1  The "Multiple Comments Display Setting" screen will appear by selecting the following menu.
[View] = [Multiple Comments Display Setting]
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Displaying an FB property
By selecting any of the following items, the FB property of the selected FB or tag FB is displayed.

Editor Item
FBD/LD editor (program block) FB element
Tag FB setting editor Tag FB

When an initial value is blank on the label editor, the manufacturer-defined initial value is displayed in the "FB Property"
window. When a manufacturer-defined initial value is blank, the default initial values of each data type are displayed.
In the explanation column, the data type and comment of a selected FB property are displayed.

EData type displayed in the "FB Property"” window
The following table shows whether labels of each data type are displayed in the "FB Property" window.

O: Displayed, X: Not displayed

Data type Display Default initial value
FALSE

0

0

0

0

0.0

Bit

Word [Unsigned]/Bit String [16-bit]
Double Word [Unsigned]/Bit String [32-bit]
Word [Signed]

Double Word [Signed]

FLOAT [Single Precision]

FLOAT [Double Precision]

0.0
T#0dOhOmOsOms

Time

String

String [Unicode]

X O|O|lO0|O0|O0|0O0|0O|O|0O|O

Pointer

x
|

Timer

x
|

Counter

Long counter X —

Retentive Timer X —

Long Retentive Timer X —

Long timer X —

Structure X —

FB x —

Array X —

Changing initial values

Values displayed in the "Initial Value" column can be changed.

When initial values differ from the manufacturer-defined ones ", they will be displayed in bold in the "FB Property" window.
When initial values input in the "FB Property" window are same as manufacturer-defined ones, the cell in "Initial Value"
column corresponding to the labels will be blank in the label editor.

*1 Initial values displayed in the "FB Property" window and the manufacturer-defined ones are compared as character strings. (Example:
1.0 and 1.00 are considered as different values. FALSE and 0 are also considered as different values.)
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Linking a comment

A comment element is simultaneously moved with an element by linking them.

The link of a comment can be set for an element except for a connector, an input/output argument of an FB/FUN, and a
comment element.

Multiple comment elements can be linked with a single element.

The link of a comment element can be set only for a single element.

To change the link of a comment element to another, release the link first.

Linking a single comment element with a single element

Set a link between a comment element and an element.

Operating procedure
1. Select a comment element and an element.

2. Select [Edit] = [Easy Edit] = [Link Comment].
After this setting, the background of the linked comment element is changed.

Releasing links

Releasing the links between a comment element and an element.
All links can be released by selecting an element linking with multiple comment elements and releasing them.

Operating procedure

1. Select a comment element linking with an element.

2. Select [Edit] = [Easy Edit] = [Unlink Comment].
After the setting, the link between a comment element and an element is released and the background color of the comment
element is restored.

Linking comment elements and elements in a batch

Set the links of unlinked comment elements in a batch in the active FBD/LD editor.

Operating procedure

Select [Edit] = [Easy Edit] = [Comment Batch Link].
After this setting, the background of the linked comment element is changed.

236 6 CREATING PROGRAMS
6.5 Creating an FBD/LD Program



EConditions for determining the link target of a comment in a batch linking
In a batch linking, a comment element is automatically linked with an element that satisfies the following conditions in the
order mentioned below.

1. Thelink is set to the closest element that is found by searching in the red frame (range with a width of one comment
element and five cells to the right and the depth of the comment element and five cells downward). It is searched from
the upper left of the range to lower right.

2. When no element is found in the procedure above, the link is set to the closest element that is found by searching in the
blue frame (range with five cells to the left from one comment element and a depth of the comment element and five cells
downward). It is searched from the upper right of the range to lower left.

Any link is not set if no element that is to be the link target is found in the conditions above.

UNITOO1READY o -
| 11 AN 75 aﬁ E{_‘] 17}
I LI | A
KN NV Vv Vv N Commant W
¥ cwer *S e —
( SM402 CIE —
f |} EN ENO 1 +5 §  Varnd
Var CL| = CD a < { Var 0 [
Var R —— LD cv { Var v
PV

] | d
I | | {_RETULRN )

Operation when linking comments

ESelecting a single element in ones with links
By selecting an element with a link, all elements linking with it are selected.
To select one element without releasing the link, click the target element twice or select it with held down.

HEditing an element with a link
When copying a comment element and element that link each other, the link is remained after the copy.
When deleting a comment element or element that link each other, the link is released.

ECorrecting the element layout

When arranging the element layout by the following menu, the comment element linking with the element does not
synchronize with it.

* [Edit] = [Layout] = [Insert Row]

 [Edit] = [Layout] = [Delete Row]

« [Edit] = [Layout] = [Insert Column(in FBD Network Block)]

* [Edit] = [Layout] = [Delete Column(in FBD Network Block)]

« [Edit] = [Layout] = [Insert Multiple Rows]

« [Edit] = [Layout] = [Delete Multiple Rows]
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Displaying FBD network blocks in a list

FBD network blocks in the active FBD/LD editor are displayed in a list.
To display a comment in the FBD network block list, the comment needs to link with the element of the FBD network block.

For details on the link of comments, refer to the following section.
[=5~ Page 236 Linking a comment

Window.
[Find/Replace] = [FBD Network Block List]

FED Metwark Block List [ProgramBady : ProgPou] @
Eind -
Mo, Comment =
[ 1| Contral pragrarm
2 | Inkerlock circuit
3 |Valve operation
4 |Event

[] Close dialog after jumping to FED Metwoark Block

Displayed.items

Item Description

No. An FBD network block number ™! is displayed.

Comment An element in the FBD network block and a comment linking with the element are displayed.
When multiple comments are set to the linking element, the comment placed at the uppermost in the left side is
displayed.
Up to 500 characters can be displayed.

*1  Select the following menu to display an FBD network block number on the FBD/LD editor.
[View] = [FBD Network Block No. Display]

Operating procedure

BJumping to an FBD network block
Double-click the row of an FBD network block to jump.
To close the "FBD Network Block List" screen after the jump, select the checkbox of "Close dialog after jumping to Network.".

EMSearching an FBD network block
Enter an FBD network block No. or a comment to search, click the [Upward Search]/[Downward Search] button.
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Searching/replacing data in a program

The search functions that can be used in FBD/LD editor are as follows.

Function name Description Reference
Cross reference Checks a declaration location and a reference location of a device and a label | Page 299 SEARCHING DATA
in a list.
Device list Checks the usage of devices being used.
Find and replace » Searches for and replaces a device name, label name, instruction name,
and character strings.
» Changes open/close contact.
* Replaces devices in a batch.

Displaying Help

Check the elements used in the FBD/LD program on e-Manual Viewer.

To check, the files of the corresponding programming manuals requires to be registered in e-Manual Viewer.

Operating procedure
1. Select the element to be checked.

2. Pressthe key.
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6.6 Creating an SFC Program

This section explains the creation method of SFC program.

The details on the specification of SFC program are described in the following manual. Please read it in advance.
[TIMELSEC iQ-R Programming Manual (Program Design)

FX5CPUs do not support it.

Point

The display format and detailed operation settings for each function can be set by setting the following option.
[Tool] = [Options] = "Program Editor" = "SFC Diagram Editor"

Creation procedure

1. Setthe point of step relay (S) in "Device Setting" of "CPU Parameter”. (The default is set as 0 points.)
2. Create new SFC data. (==~ Page 108 Creating data)

3. Configure the following settings if needed.

* "SFC Setting" in "CPU Parameter"

« 'Act at Block Multi-Activated' which is set for a program file

+ 'SFC information device' which is set for a block (block information)
For details, refer to the following manual.

[TIMELSEC iQ-R Programming Manual (Program Design)

4. Open the SFC diagram editor, then create an SFC diagram. (==~ Page 245 Creating SFC diagrams)

5. Edita program of action/transition. (=5~ Page 263 Creating/displaying Zooms (action/transition))
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Configuration of SFC diagram editor

The SFC diagram editor is a graphical language editor to show a sequence control as a state transition diagram.

By simply inserting the prepared SFC elements along the operation flow, the each element is connected automatically and a
program can be created.

Window.

Select "Program" = "(execution type)" = "(program file)" = "(block)" = "ProgramBody" in the "Navigation" window.
Immediately after creating a program, SFC elements that are necessary to create a program such as an initial step and end

step are placed.
MToolbar

Ll ]
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BSFC diagram editor
000:Block [PRG] [SFC] 825tep™
St -5/512 | 4
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v Step2 sz
Stept 52 ] Label02 - —[N—Im
(6) : 52 Comment M Label03
EtionE |< )
[
TR3_on Comment
| TRa.cn Transifion?
@ al ! = T=
- -
1
——
TRE
m, »

6 CREATING PROGRAMS 241
6.6 Creating an SFC Program



Displayed.items

Item Description Editing operation

SFC (1) Step Indicates one processing of a program. —

element (2) Transition Indicates a condition (transition conditions) to move to the next step. | BMEntering: Page 248 Creating a transition
Transitions are written in @ Zoom or on an SFC diagram, and they HEDisplaying a start destination block: [View] = [Open
can be displayed in multiple formats. For details, refer to the following | Zoom/Start Destination Block]
section.
[=~ Page 244 Display format of action/transition

(3) Action Indicates an assigned operation output to a step. HEntering: Page 249 Creating an action

Actions are written in a Zoom or an SFC diagram, and they can be
displayed in multiple formats. For details, refer to the following
section.

=~ Page 244 Display format of action/transition

HEDisplaying a start destination block: [View] = [Open
Zoom/Start Destination Block]

(4) FBD/LD element

An FBD/LD element that can be used only for a transition.

=" Page 225 Elements

The elements that can be used on an SFC diagram differs from the
one for the FBD/LD editor. For details, refer to the following manual.
LIIMELSEC iQ-R Programming Manual (Program Design)

HEditing method: Page 228 Entering programs

(5) Step No./Transition No."

An assigned number to a step/transition automatically by conversion.
'S' (step relay) of a CPU module is assigned to a step. A step number
(SO) is used for SFC control instructions, the current value change
with the monitor function or in a Watch window, and the data logging/
memory dump function.

The assigned number can be changed.

BChanging an assigned number: Page 262 Editing
Step No./Transition No.

(6) Device comment”’

The device comment of a Step No. (SO)/Transition No. (TRO) is
displayed.

The device comment which was set to transitions/actions is not
displayed.

MEntering: Page 246 Entering comments of Step No.,
Page 248 Entering comments of Transition No.

(7) Grid™!

A grid line that serves as makers to place the elements.

(8) Smart tag*2

An operation button displayed around a selected element.
Relevant functions can be performed by clicking the button.

(9) Tool hint™

Information where the mouse cursor is placed over is displayed.

(10) Information area

"Number of used/maximum number" of SFC elements are displayed.
The font color is changed in red when the number of used reached to
the maximum number. SFC elements cannot be created once the
number reached to the maximum number. In that case, arrange the
number of elements, for example, by deleting.

(11) Comment element

Comments can be put on an SFC editor. The comments does not
affect to the program.

The frame size of a comment can be adjusted for the comment length
by placing the mouse cursor on the frame and double-clicking it.

*1 Itis shown or hidden by selecting in the [View] menu.
*2 Itis shown or hidden according to the setting in [Tool] = [Options] = "Program Editor" = "SFC Diagram Editor".

Point/®

Font color, background color, and font can be changed.

However, for a comment element, only font color and background color can be changed.

[Z5~ Page 65 Checking and Changing Colors and Fonts

Precautions

When the following settings are changed by operating from the menu or setting an option, the display of a label name/device/

comment/assigned device of an element may overlap with those of another element. Adjust the position of the element.

* Whether or not to display a device/label comment

* Number of rows to display a device/label comment

* Whether or not to display an assigned device

* Number of rows to display a device/label name by wrapping it around

242
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SFC element

The following shows elements which can be used in an SFC program.

For details on creatable numbers of block/each element, action, and each element, refer to the following manual.
[TIMELSEC iQ-R Programming Manual (Program Design)

Item Description
Step Hinitial step Indicates the head of a block. One initial step is necessary for a block.

. Multiple initial steps can be created to perform multiple processes in parallel.
(1)—>|stept  : s1 |[—(2) Initisl The operation of a step can be changed by specifying the step attribute. For details,
(3)—>|EC : BL |e—(4) refer to the following manual.

1) Step name

2) Step No. (SO)

3) Step attribute
)

(
(
(
(4) Step attribute target

LIMELSEC iQ-R Programming Manual (Program Design)

ENormal step

Stepl

Once a transition that places under a step is satisfied, the next step is activated.
The operation of a step can be changed by specifying the step attribute. For details,
refer to the following manual.

LTIMELSEC iQ-R Programming Manual (Program Design)

HENd Step

Indicates the end of a block.
Step No. is not assigned to an end step.

Transition

Transition] « (1 )

M Series transition

TRl ———————————(2)

(1) Transition name
(2) Transition No. (TRO)

L |

1]

Moves the processing to a next step.

HSelection branch

Indicates a branch displayed with a single line for selecting one processing.

ESimultaneous branch

Indicates a branch displayed with a double line and performs multiple processes in
parallel.

BJump

Makes the execution processing jump to the specified step in the same SFC block.
A jump and a connection line can be switched.

Action

o— =

(1) N: Qualifier
(2) Action name

Once the steps are activated, the assigned action will be executed.

'N' indicates that an action perform when the step is activated. Other than 'N' cannot be

set.
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Item Description

Comment element It is used to enter a comment.

Up to 2000 characters can be entered in a comment element.

The frame size of a comment can be adjusted for the comment length by placing the
Comment mouse cursor onto the frame and double-clicking it.

For setting color for individual comment elements, refer to the following section.

=~ Page 227 Common element

Display format of action/transition

There are multiple display formats (types) for actions/transitions on the SFC editor in GX Works3.

Programs can be shown in the equivalent display formats to MELSAP3, MELSAP-L (instruction format), and MELSAP-L (start
condition format) in GX Works2 by changing the display formats (type).

Target SFC Display format in GX Works3 (type) Display format in GX Reference
element Works2
Action, transition Detailed Ladder’! Detailed expression MELSAP3 Page 248 Creating a transition
expression MELSAP-L (instruction | MELSAP-L (instruction format) Page 249 Creating an action
(create a Zoom) format)
ST, FBD/LD —
Label/device MELSAP-L (start condition format)
Transition Direct expression —
*1  Switch in [View] = [Switch Ladder Display].
GX Works3 GX Works2
Detailed expression MELSAP3
1 Action1(000:Block) [PRG] [SFC:LD] 3step =]
5 = , ‘ o | o ‘ = |g 18] [PRG]Write 00... [ = || = | 22 | | 45 [PRE[White 000:Block Step No.13 Step =3 cn ==
Stepd s 4{»41'7 M| 1 2 - o M1 " p
1 C — T P
MELSAP-L(instruction format) MELSAP-L(instruction format)
Step0 = (1 ] e vovooor | f;@rvno MOV DO D1
Label/device MELSAP-L(start condition format)
1
Stepl =2 ¢|W
1

Direct expression
ki1

| v |TF{1

« Action name/transition name is underlined when selecting the detailed expression in the switch ladder display.
* For the direct expression "is displayed to the transition name that an FBD/LD element is not connected.

displayed for an instruction which cannot be treated in MELSAP-L (instruction format).
* When a Zoom does not exist in MELSAP-L (instruction format), "?" is displayed.

244 6 CREATING PROGRAMS
6.6 Creating an SFC Program



Creating SFC diagrams

This section explains the creation method of an SFC diagram.

Elements which can be inserted differ depending on selected places.
Since the size or place of each element/connection line are placed automatically, it cannot be freely changed.

Precautions

When the contents shown below were entered/selected, a red frame appears in the edit box and the settings cannot be
configured.

* Duplicate step name/Step No./Transition No.

* Unusable step attribute

» Step name which cannot be specified as a jump destination

Inserting initial steps

An initial step is inserted when creating a new SFC program.

Add an initial step to perform multiple processes in parallel.

BAdding initial steps
Select [Edit] = [Insert] = [Step] (=) on a blank cell.
An SFC diagram that consists of an initial step, transition, and end step is inserted.

When connecting multiple SFC diagrams (A, B), perform the following operation.

1. Select the transition in the SFC diagram (B), and select [Edit] = [Modify] = [Switch between Jump Symbol and
Connection Line].

2. Select the step name to be connected on the SFC diagram (A).
3. Selecta jump, then select [Edit] = [Modify] = [Switch between Jump Symbol and Connection Line].

| Step0 (]

Transttiond Transition2

(A)+(8B)

For the connection method to a simultaneous branch, refer to the following section.
[=5~ Page 250 Inserting/editing jumps (connection lines)

For the editing method of steps, refer to the following section.

(=5~ Page 246 Inserting/editing normal steps
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Inserting/editing normal steps

Hinserting a normal step
Select a step/transition/jump, then select [Edit] = [Insert] = [Step] ().

BEChanging a step name/step No./step attribute/step attribute target

* Using a shortcut key (Step names only can be changed):
Select a step, and press the key.
» On the "Step Properties" screen:
Select a step, then select [Edit] = [Properties].
* From the menu:
Select a step, then select [Edit] = [Modify] = [(each item)].
* Double-click:
Double-click a step. The target to be changed differs depending on the place double-clicked (==~ Page 243 SFC element).

Point ;>

By entering a Step No./number to the edit box for changing a step name, the entered number is set as the
step name or the Step No.

—

s o

1
— L Stepl - 5
Stepl [+ l_: I PEFEhReRXXhe
1

£] - —_— | = fion

Stept E> 1 : E> S1 s1 I Action]
! | Stepl }- !

EChanging a normal step to an end step
Select a step to be changed, then select [Edit] = [Modify] = [End Step/Jump].
All SFC diagram written below the changed step are deleted.

BEntering comments of Step No.
Enter a comment on the "Step Properties" screen/the device comment editor.

ECreating a step that makes another block activated
A step that activates another block when a step was activated (block start step) is creatable.

1. Inserta step.
2. Specify 'BC' or 'BS' for the step attribute.

3. Specify a block No. to be activated for the step attribute target.

To check the step, which is to be the specification source, from the block specified as the step attribute target, select [View] =
[Open Start Source Block].

For details on the performance of step attribute (BC/BS), refer to the following manual.

[TIMELSEC iQ-R Programming Manual (Program Design)

HECreating a step that makes a step being held deactivated
A step that deactivates a step being held when a step was activated (reset step) is creatable.

1. Inserta step.
2. Specify 'R’ for the step attribute.

3. Specify a step name of which the step is to be deactivated for the step attribute target.
When 'S999' is specified, all steps being held in the block are the target.

For details on the performance of step attribute (R), refer to the following manual.

L[TIMELSEC iQ-R Programming Manual (Program Design)
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Inserting/editing transitions

Hinserting a transition
Select a step/transition/jump, then select [Edit] = [Insert] = [Transition] ().

BChanging a transition name/Transition No.
 Using a shortcut key (Transition names only can be changed):
Select a transition, and press the key.
» On the "Transition Properties" screen:
Select a transition, then select [Edit] = [Properties].
* From the menu:
Select a transition, then select [Edit] = [Modify] = [Name]/[Device].
* Double-click:
By double-clicking a Transition No. (==~ Page 243 SFC element), it can be changed. By double-clicking a transition name,

the Zoom is created/displayed.
For a transition that a Zoom has been created, the data name of Zoom will not be changed if the transition name was

changed.
Modify the data name to match with the transition name on the "Zoom List" screen. (==~ Page 264 Displaying a Zoom list)

Point/®

By entering a Transition No./number to the edit box of which the transition name is to be changed, the entered
values are set as the transition name and the transition No.

TR1 EJ

I ran sitic

Transition? (7 E ? PEdXdhe

|
irsnsmen | ™
N
1 = TR
| ren snﬁl |
i Lrensibnl i
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ECreating a transition

There are five ways of creation methods of a transition.

Each transition has a different type. The type can be checked on the "Transition Properties" screen.

"Detailed Expression" or "MELSAP-L (Instruction Format)" for the ladder display method can be switched in [View] = [Switch

Ladder Display].
Creation method Type Operating procedure
Create a condition with a program (ladder, ST, Detailed expression | (== Page 263 Creating Zooms (detailed expression)
FBD/LD).

Describe a program in a Zoom.

Create a condition with a program (instruction Detailed expression | [ Page 263 Creating Zooms (MELSAP-L (instruction format))
format of a ladder).
Describe a program in the properties.

Use TRUE/FALSE as conditions. Label/device Select a transition, then enter TRUE/FALSE in the transition name.

Describe a transition on an SFC diagram.

Use ON/OFF of bit device/bit type label as Label/device Select a transition, then enter a bit device/bit-specified word device, or a bit type
conditions. label in the transition name.

Describe a transition on an SFC diagram.

Create a condition with an FBD/LD element. Direct expression Select [Edit] = [Modify] = [Direct Expression for Transition], then connect with an
Describe a transition on an SFC diagram. FBD/LD element.

When changing the transition type from the direct expression to the detailed expression, the data name of the transition is
assigned automatically.

The data name may not be returned when changing the transition type from the detailed expression to the direct transition and
changing to the detailed expression again.

(Example: Detailed expression (TRAN1) — direct expression (*) — detailed expression (Transition5))

In this case, select [Edit] = [Undo], or set the data name again.

BEntering comments of Transition No.
Enter a comment on the "Transition Properties" screen/device comment editor.
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Inserting/editing actions

Hinserting an action
Select a step/an action, then select [Edit] = [Insert] = [Action] (2).
Multiple actions can be inserted in a step.

Point/@

If all actions in a step are deleted, a transition is only checked all the time while a step is activated. Once the
transition was satisfied, the next step is activated.
Steps without actions can be used when synchronizing the steps that are performing simultaneously etc.

EChanging an action name

Click the action, then select [Edit] = [Modify] = [Name]/press the key.

For an action that a Zoom has been created, the data name of Zoom will not be changed if the action name was changed.
Modify the data name to match with the action name on the "Zoom List" screen. (I~ Page 264 Displaying a Zoom list)

ECreating an action

There are three ways of creation method of an action.

Each action has a different type. The type can be checked on the "Action Properties" screen.

"Detailed Expression" or "MELSAP-L (Instruction Format)" for the ladder display method can be switched in [View] = [Switch
Ladder Display].

Creation method Type Operating procedure

Create an action with a program (ladder, ST, FBD/ | Detailed expression | == Page 263 Creating Zooms (detailed expression)

LD).

Describe a program in a Zoom.

Create an action with a program (instruction format | Detailed expression | (==~ Page 263 Creating Zooms (MELSAP-L (instruction format))
of a ladder).

Describe a program in the properties.

Use ON/OFF of bit device/bit type label as an Label/device Select an action, then enter a bit device/bit-specified word device, or a bit type
action. label in the action name.
Describe an action on an SFC diagram.
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Inserting/editing jumps (connection lines)

Hinserting a jump

Insertion position

Operating procedure

Transition] Transition3
——

| Stepd )

1. Select a transition, then select [Edit] = [Insert] = [Jump] ([=1).
2. Select a step name of jump destination.

Transitionl

T Swe0 |

1. Select a transition, then select [Edit] = [Modify] = [Switch between Jump Symbol and
Connection Line].

2. Select a step name of jump destination.

All SFC diagram written below the inserted jump are deleted.

EChanging a jump destination

1. Select the transition which is immediately before the jump, then select [Edit] = [Modify] = [Switch between Jump Symbol

and Connection Line].
Alternatively, select the jump, and press the key.

2. Selectthe step name of jump destination which is to be changed.

ESwitching a jump/connection line

Select a jump, then select [Edit] = [Modify] = [Switch between Jump Symbol and Connection Line].
To restore a connection line to a jump, select the connection line, then select [Edit] = [Modify] = [Switch between Jump
Symbol and Connection Line].

250
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Precautions

When multiple initial steps are included, a jump cannot be inserted in a step of a simultaneous branch.

To connect a jump with a simultaneous branch, connect it immediately before the simultaneous branch according to the

following procedure.

1. Inserta step before a simultaneous branch.

Select a transition, then select [Edit] = [Modify] = [Switch between Jump Symbol and Connection Line].

Select the name of the inserted step.

2.
3.
4. Selecta jump, then select [Edit] = [Modify] = [Switch between Jump Symbol and Connection Line].
5.

Delete the inserted step.

Initial

Transition0

EFEpERXXDe

Transition3

—
— ]

Stepl Siepl
Initial Step?
Tran sitionD Transition?
— ——

—

Stapd Aptiond

Transition3

Step2

Transition2

Initial Step2

Step4 E]

Transition 0 Transition 2

Transiticn 3

1

Stepl Stepl
Initial Step?
Tranzition 0 Transition2
—
Pu

j—]

1

Stepl Stepl

Tranziticn 1
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Inserting/adding selection branches and simultaneous branches

Hinserting a branch below a step/transition
Select a step/transition, then select [Edit] = [Insert] = [Selection Branch] (1*)/[Simultaneous Branch] ().

When a selection branch/simultaneous branch was inserted, the lacking SFC elements are inserted automatically to make it
be a proper SFC diagram.

BAdding a selection branch on the right side of a transition/selection condition
Select a transition/selection branch to which a new one will be added, then select [Edit] = [Insert] = [Selection Branch Leg]
(). (Multiple selections allowed.)

Stepd u Actiont

— TeReEF X XDe

1
Trensition3

[—
EndStap

BAdding a simultaneous branch on the right side of a step/simultaneous branch
Select a step/simultaneous branch to which a new one is added, then select [Edit] = [Insert] = [Simultaneous Branch Leg]

(=). (Multiple selections allowed.)

Trensitin

T e pR X XDhe

FEEEFEERXE

Trsnsition2
Transition?
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Common operations of SFC elements

Operation Operating procedure
Mouse Keyboard
Select To select a single Click an element to be selected. Move the cursor on an element to be selected.
element
To select multiple * Click multiple elements with the key held down. Select multiple elements by moving the cursor with
elements * Click the background of the SFC diagram editor, and drag | the key held down.

the mouse diagonally around all elements to be selected.

To select an SFC Click an element, then select [Edit] = [Select SFC Network | Select an element, then press the [l + [ ] + [A]
network block Block]. keys.
To select whole The operation is the same as that for selecting multiple Press the [& +[A] keys.
elements elements.
Move Drag and drop an element. 1 —
Copy Drag and drop an element to be copied with held down. | Press the Gl + [ keys, then select the copy
1

destination and press the [ +[V] keys. (Copy +
paste)

*1 Copying a Zoom is followed as the option setting.
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Deleting/cutting/copying/pasting/moving SFC elements

Some elements cannot be used by itself on the SFC editor. When SFC elements were deleted/cut/pasted, the other elements,
that is not the target for this change, may be deleted/pasted to make a normal SFC diagram.

For the following elements, the previous elements of them also are deleted. For other elements, the next elements are deleted
together.

* End step

« Step/transition that are placed immediately before a branch

» The last step/transition in a branch

A selected element cannot be pasted onto the other place where is not connected with a line on an SFC diagram.

For copying FBD/LD elements between editors, only pasting from the FBD/LD editor to the SFC diagram editor is available.

Point

By setting the following, a Zoom can be copied when copying a transition or an action to other blocks or

projects. However, when copying them by dragging and dropping, the Zoom is not deleted even if the

following has been set.

« [Tool] = [Options] = "Program Editor" = "SFC Diagram Editor" = "Action/Transition" = "Operational
Setting" = "Include Zoom in Copying"

When copying a Zoom from other projects, set the following setting in a project of a copy source.

By setting the following option, when copying steps/transitions, the device comment of BLO\S and BLO\TR

can also be copied.

* [Tool] = [Options] = "Program Editor" = "SFC Diagram Editor" = "Action/Transition" = "Operational
Setting" = "Include Device Comment in Copying"

EStep

* When deleting an end step, the transition placed immediately before the end step also is deleted. Thereby, the step that
connects to the above transition is changed to an end step. If the element above of the end step is a branch, the branch
also is deleted.

+ Operation examples of cutting/pasting:

If the step (1) was cut, the next transition (2) is deleted together. If the step is pasted with selecting the step (3), the lacking
transition (4) of the step (3) will be inserted.
BEEpEFXXDMEe

|
RO RO RO

——

RO TR0

EE@E&;wxmau

Eb%}ﬁ%uu
E> I E> FREEFXXBMBe

1
TransitionO

—_ (2) (4)

TR

» The same step names and step numbers cannot be set in a same SFC diagram. When copying a step, the name and

number of the copied step are automatically changed and pasted to the copy destination.

FRERERXxXMhe

S

Transition1

E> FFREpERXXDhBe
o) (=)
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A step can be moved by dragging and dropping (Also, It can be copied with held down). Note that the operations differ

depending on the place where it is dropped.

Operation

Example

Drag and drop a step (Step2) onto the connection line. The step (Step2) is

moved there.
When an action is connected with a step, the action is moved together.

Transifion2
T

| Transitiond

PEREERXXHe

Step?

i

=>

Tranzifion] Transition?

Stepl 53 Stepl il
Drag and drop a step (Step2) onto another step (Step1). The step (Step1) is T Transfion.
replaced.
When an action is connected to the dragged step, The step is inserted under E E B

the dropped destination.

ERXXBe

Stepl

o]

Step
Stept

@ |

Transition Tranzifion]

Stept

i

An initial step cannot be dragged and dropped. Copy it at a keyboard.

HTransition
Same Transition No. cannot be set in a same SFC diagram.

When copying a transition, the number of the copied transition is automatically changed and pasted to an SFC diagram in the

same block.

When a Zoom has already been created, the Zoom is not deleted even if the transition is deleted on an SFC diagram. Delete

it on the "Zoom List" screen. (=~ Page 264 Displaying a Zoom list)
A transition can be moved by dragging and dropping (Also, It can be copied with held down). Note that the operations

differ depending on the place where it is dropped.

Operation

Example

Drag and drop a transition (Transition1) onto the connection line. The
transition (Transition1) is moved there.

When a transition of the direct expression connects with an FBD/LD element
such as a contact, the FBD/LD element can be moved together.

Initis]

Tr vsttion?
Transition

Transitiont Transifion0

Drag and drop a transition (Transition1) onto another transition (Transition0).

The transition (Transition0) is replaced.

When the dropped destination is the direct expression that connects with an
FBD/LD element, the connected FBD/LD element is disconnected when
replacing it.

When the dragged transition is the direct expression that connects with an
FBD/LD element, it cannot be moved.

iniial

Transifion0

Transitiont

Transifiont
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Point/®

When copying a transition, the transition name of a copy source is copied.

When copying and pasting a transition in a same block, a same Zoom is shared between a copy source and a

copy destination.

For copying a transition with a different transition name from that of a copy source, set the following option.

* [Tool] = [Options] = "Program Editor" =

Setting" = "Paste Data with Different Data Name"

"SFC Diagram Editor" =

"Action/Transition" = "Operational

HAction

Cut/copy an action, and paste it selecting a step/action of the destination.

An action can be moved by dragging and dropping (Also, It can be copied with held down). Note that the operations differ

depending on the place where it is dropped.

Operation

Example

Drag and drop an action (Action3) onto a target action (Action1). The
orders of those actions will be switched.

N | dptiond

| Stept I

z

Action?

PR P

M | Actiond

SExXxhe

M| Actions

M| Actionl

[ M | Agtion?

Drag and drop an action (Action3) onto the same height of a target action
(Action1). The action (Action1) is replaced.

Stepl

SX6hHe
m¢>| o =

Action? | [ M Achond
‘ Action3
Drag and drop an action (Action2) onto a target step (Step1). The action
(Action2) will be moved.
F (] SN,
ion2
u
Transition1
=T E> Irsnsitionl

| Step? |

When a Zoom has already been created, the Zoom will not be deleted if an action is deleted on an SFC diagram. Delete it on

the "Zoom List" screen. (5~ Page 264 Displaying a Zoom list)

Point;3

When copying an action, the action name of a copy source is copied.

When copying and pasting an action in a same block, a same Zoom is shared between a copy source and a

copy destination.

For copying an action with a different action name from that of a copy source, set the following option.

* [Tool] = [Options] = "Program Editor" =

Setting" = "Paste Data with Different Data Name"

"SFC Diagram Editor" =

"Action/Transition" = "Operational
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EBJump

+ Deleting a jump only is not applicable. Switch the jump to a connection line first. (==~ Page 261 Changing a jump to a
selection branch (connection))

« Itis not applicable to copy a jump only. Copy a jump source and a jump destination, and paste them.
The following is an example image when selecting and pasting a transition (Transition0). When selecting an end step, it is
pasted as well.

| Initis] W | Actionn | Initial M | Actiond Initis] M| ctiond

TRUE x agr%ﬁ\m? TRUE Transitin TRUE Transition!
—— —r—
Stepl Stepl | Stepl )

E>
pPEFIXxbie
Transitiond TrensitionQ Transitiond
4= =
SXEhe
= = ] &=
———
TRUE Transil itica 1
Stepld n etiond
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BSelection branch
Drag and drop a step or a transition onto the left/right side of a selection branch. The orders of those branches is switched.

) i |
| st | I —

Lrsnsibont Irsnsition? Trensition1 Trensition2 Irensiton? Irsnsition]

S3 X %W e

Trensitiond Trensitiond

Precautions

The left side of transition is given priority to perform when both side of transitions were satisfied at a same time. Check the
operation of SFC program before switching branches.

ESimultaneous branch
Drag and drop a step and a transition onto the simultaneous branch. The orders of those branch will be switched.

.

' [ Eh T

1 P E " FRETERY 1
—

Transtond
Transitiond. E> Transitin3 mnl:> Transitiond. Transition3
—t— e

PR EpaRXXDe

Stepd Ations

BSFC network block
Elements in an SFC network block can be deleted/cut/copied in a batch by selecting the SFC network block.

When the leftmost SFC network block includes multiple initial steps, the SFC network block cannot be copied and cut. Copy
and cut for each element.
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Changing an SFC element

EChanging an end step to a normal step
For restoring a step which has been changed to an end step (example: Step1) once to a normal step, switch it to a jump, then

switch the jump symbol to a connection line.

[Ex]

1. Select an end step (Step1), and select [Edit] = [Modify] = [End Step/Jump]. Then select a step name (Step2) which has
been placed under the branch before changing.
2. Select the added jump, then select [Edit] = [Modify] = [Switch between Jump Symbol and Connection Line].

Trensition] Trsnsition2 Trensionl. Trensitioni Irsnsition?

Step2 B

R R— 5
| step sction? “ step

Transitiond. Transiiond.
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EChanging an end step to a jump

After switching an end step to a jump on the selection branch, delete the unnecessary step.

[Ex]

1. Select an end step to be changed (Step3), and select [Edit] = [Modify] = [End Step/Jump]. Then select a jump destination

(Step0).

2. Delete the unnecessary step (Step3).

Trsnsition]

Trensitiond.

Trensition]

[ (= [~ G, [ = (=) [~ } [ = =) [~ }
.

Transitiond Transition?2 Transition3 Transition? Transition Transition?

e e = = 4= e

Stepln
—

Stepo )

Stepl0

EChanging a jump to an end step

[Ex]

Select a step which places before a jump, then select the [Edit] = [Modify] = [End Step/Jump].

|’ Initial I N | Actiond " Initial ‘ N | Actiond

TrensitinQ TrsnsitionQ

Trensition Transitien2
—— ——

BEEELRERXXDe EFErEXXhe

Trensitiont

—

-
N
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For a jump on a selection branch, insert a step before a jump to be changed, and change the step to an end step.

[Ex]

1. Insert a step (Step3) before a jump to be changed.
2. Select the inserted step, then select [Edit] = [Modify] = [End Step/Jump].

Trsnsitiond Irsnsifion] Trensitind.

Transitiond Transition?
—— ———

[ [~} : [ (=) [ - [ (= [~ }
Transition2 i
e -
-

| Stepd |

2P e X

—1 —
o “
 —

Stepl0 Stepl0

EChanging a jump to a selection branch (connection)
Change a jump destination to the step which is immediately after the branch to be connected, then switch it to a connection

line.

1. Select the transition (Transition5) that places immediately before a jump to be changed, and select [Edit] = [Modify] =
[Switch between Jump Symbol and Connection Line]. Then, select the step (Step4) which will be connected with the

connection line.
2. Select a jump, then select [Edit] = [Modify] = [Switch between Jump Symbol and Connection Line].

1

g 3
| Stepl Action? Stept Action? Stept Action?

Transifion? Transition1 Transition2 Transitiont Transition? Transition

Stepd (3

1 =

Transitiond Transition5 J Transitiond '-zb‘ :IE' Transition4
—t ——

| et ) | Gtpd |

Stepd Action]
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Linking a comment

A comment element is simultaneously moved with an element by linking them.

The link of a comment can be set for an SFC element and an FBD/LD element.
It cannot be set for a selection blanch, simultaneous branch, and jump symbol.
For the method for operating a link, refer to the following section.

(=5~ Page 236 Linking a comment

HEMethod for moving only a comment element linking with an SFC element

By selecting an element with a link, all elements linking with it are selected.

To move a comment element linking with an SFC element without releasing the link, click the target element twice or select it
with held down.

In addition, a comment element can be moved by clicking and dragging it.

HEditing an element with a link

When copying a comment element and element that link each other, the link is remained after the copy.
However, the link of a comment element and an SFC element is released even though they are copied together.
When deleting a comment element or element that link each other, the link is released.

EChange of a position for a comment with an SFC element insertion/deletion
With an SFC element insertion or deletion, the position of a comment element with a link is moved.

As a result, if a comment element is not likely to be displayed within the frame of the SFC editor, it is displayed in the first line
or the first row.

Converting a block

Whether there is any problem on an active SFC diagram can be checked. The program in a Zoom will not be checked.

Operating procedure

Select [Convert] = [Convert Block].

Editing Step No./Transition No.

Step No. (SO)/Transition No. (TRO) in a block and its device comments can be checked/changed in a list.

Window

[Edit] = [Edit Step/Transition]

Edit Step/Transition (3w

Step/Transition
Mo,

Data Hame Device Comment

e
Stepl 51

Transition TRO

TRUE

Operating procedure

To change a device, select the cell in the "Step/Transition No." column and click the [OK] button.
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Creating/displaying Zooms (action/transition)

Creating Zooms (detailed expression)

Programs of actions/transitions can be created in languages corresponding to contents.
The entering method of a program is same as the one for creating a program body. Some instructions cannot be used for an

action/transition. For details, refer to the following manual.
[TIMELSEC iQ-R Programming Manual (Program Design)
To display the SFC diagram which is to be the start source, select [View] = [Open Zoom Source Block].

Operating procedure
1. Double-click an action namef/transition name on an SFC diagram.

2. Set each item on the "New Data" screen, then click the [OK] button.

3. Entera program in a Zoom by using Ladder Diagram, Structured Text, or Function Block Diagram/Ladder Diagram

language.

Creating Zooms (MELSAP-L (instruction format))

A program of an action/transition can be created in MELSAP-L (instruction format) of a ladder.

Enter a program in the property screen.

Action Properties @
General
= Basic Setting
Diata Type Action
Diata Marme Actionl
= Detail
Type Detailed Expression E
Qualfier B ceene -]
' MELSAP-L (Instruction Format)  ohdl, kOY DO D1 -

MELSAP-L (Instruction For mat)
Users are able to use the following instructions in actions.
- o= 3= s SET r RET he -(H)-
- Other instructions (e.q. MOV DO D1)
Use ' to enter multiple instructions.
Instructions that do not require an execution condition IMMASK and
the like) should be written at the end.

used, Please change the ladder display method to 'Detailed
Expression' to check the instructions,

Online Change [ [0]4 ][ Cancel ]

For details on MELSAP-L (instruction format), refer to the following manual.
[TIMELSEC iQ-R Programming Manual (Program Design)
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Operating procedure
1. Double-click an action name/transition name on an SFC diagram.

2. Entera program in the "MELSAP-L (Instruction Format)" column in MELSAP-L (instruction format) on the displayed
"Action Properties" screen or "Transition Properties" screen.

3. Click the [OK] button.
The created program is retained as one for a Zoom.

HOnline program change after editing a program in MELSAP-L (instruction format)

The online program change function can be performed for the edited program on the property screen. The shortcut key for
conversion, online program change, and all conversion can be used on the property screen.

Only contents changed on the property screen are written. The online change function can be performed only while the
property screen is open.

Online change cannot be performed when closing the screen by clicking the [OK] button after editing.

Displaying a Zoom list

Display a created Zoom in a list.
Displaying/deleting/changing name of Zoom is possible in a list.

Window

» Open the target SFC diagram editor, then select [View] = [Open Zoom List].
» Select "Program" = "(execution type)" = "(program file)" = "(block)" in the "Navigation" window, then right-click and select
[Open Zoom List] from the shortcut menu.

Zoam List[000:Block] (=3
Select Zoom:
[ cuon actont
[n] [Action] Actionz
5 [action] actio
ﬁ [Transition] Transitiond
ﬂ [Transition] Transitionl ename

Close
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Displaying an SFC block list

Display a data name of a block, title, conversion status, and block information in a program file in a list.

For details on the block information, refer to the following manual.
[TIMELSEC iQ-R Programming Manual (Program Design)

Window

* Open the target SFC diagram editor, then select [View] = [Open SFC Block List].
» Select "Program" = "(execution type)" = "(program file)" in the "Navigation" window, then right-click and select [Open SFC
Block List] from the shortcut menu.

MAIN [PRG] [Block List] (Read Onky) 1985tep =]

Muraber of Active |

Continuous

M0 Comment M1 Comment |2 Comment I3 Comment 4 Comment DO Comment
1 |Blockl Second process - w10 11 M12 M13 b14 Labell Block1 Camment
410 Comment 1411 Comment |b12 Comment 1413 Comment |14 Comment Label comment }1 (2)

< I, 2

Displayed.items

Item Description Related operation

(1) Comment Comments set on the "Properties" screen of block. EShow/Hide
[View] = [SFC Block List Comment]

(2) Device/label comment Comments for devices/labels which were set to the block information on | BShow/Hide
the "Properties” screen of block. [View] = [Display Device]

Editing/creating blocks on SFC block list

To edit existing blocks, and to create new blocks are applicable on an SFC block list.

Operating procedure

Double-click an editing target block. When creating a new block, select a blank row.

Copying blocks

Operating procedure

1. Select a block to be copied, then select [Edit] = [Copy] (E).
2. Select a block to be pasted, then select [Edit] = [Paste] ([&).
3. select whether to change or overwrite its block No. on the confirmation screen, then click the [OK] button.
4. Select an item to be pasted on the "Contents to Paste" screen, then click the [OK] button.
Point/®
Blocks copied in the "Navigation" window can be pasted on a block list.
In that method, multiple blocks can be selected and copied in the "Navigation" window.
Precautions

If "Step/Transition Comment" is selected on the "Contents to Paste" screen, steps/transition comments in the device comment
will be pasted after pasting all copied data. Therefore, the steps/transition comments may not be pasted when the [Cancel]
button is clicked during the processing even if data pasting has been already completed.
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Search

ESearching for block information

Search for block information (device/label) on an SFC block list.
Operating procedure

1. Select [Find/Replace] = [Block Information Find Device].

2. Enter a device/label to be searched, then click the [Find Next] button.

EJump

Specify a block No. or a block name, and move the cursor on an SFC block list.
Operating procedure

1. Select [Find/Replace] = [Jump].

2. Select a block No./block name on the "Jump" screen, then click the [OK] button.

Point

The "Jump" screen can be displayed by pressing a numeric key of the keyboard on an SFC block list.

Displaying SFC diagrams

Display an SFC diagram of block, which is pointed with the cursor, from an SFC block list.

Operating procedure
1. Move the cursor on a block to be displayed.

2. Select [View] = [Open SFC Body], or double-click a block to be displayed.

Displaying local label editor

Display a local label editor of block, which is pointed with the cursor, from an SFC block list.

Operating procedure
1. Move the cursor on a block to be displayed.

2. Select [View] = [Open Label Setting].
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Searching/replacing data in a program

The search functions that can be used in the SFC diagram editor as follows:

Function name

Description

Reference

Cross reference

Checks a declaration location and a reference location of a device and a label
in a list.

Device list

Checks the usage of devices being used.

Find and replace

» Searches for and replaces a device name, label name, instruction name,
and character strings.

» Changes open/close contact.

* Replaces devices in a batch.

Page 299 SEARCHING DATA

Precautions

* When a Zoom has been created, the data name of Zoom will not be changed if the character strings of transition name/
action name are replaced on an SFC diagram. Change them on the "Zoom List" screen. (==~ Page 264 Displaying a Zoom

list)

Displaying Help

Check the elements used in the SFC program on the e-Manual Viewer.
To check, the files of the corresponding programming manuals requires to be registered in e-Manual Viewer.

Operating procedure

1. Select a check target element.

2. Press the key.
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6.7 Registering Device Comments

This section explains the features and setting methods for device comments.

Device comments

Two types of device comments can be created: one that can be set in common and one that can be set for each program.
GX Works3 supports global device comments/local device comments of GX Works2, and common comments/comments by
program of GX Developer.

Up to 16 comments can be set for one device. (=5~ Page 66 Comment Display Setting)

Up to 1024 characters can be set for one comment.

Comments can be set in Japanese, English, Chinese or other languages, and the display language can be switched among
these languages.

B Difference between a device comment and a label comment

'Device comment' refers to a comment that is added to devices, and read from/written to a CPU module.

'Label comment' refers to a comment that is added to a defined label.

Common device comment

‘Common device comment' refers to a device comment that is automatically created when creating a new project.
Set device comment data as a common device comment when using it in multiple programs.
This can be set even if only one program exists.

Sequence program MAIN

Common device comment Sequence program SUB1

\ Sequence program SUB2

Device comment for each program

'Device comment for each program' refers to a device comment that can be created arbitrarily.
This device comment can be used by creating it with the same name as a program and being associated with the program.
Create a new each program device comment if necessary. (=~ Page 108 Creating data)

MAIN Device comments for each program > Sequence program MAIN

SUB1 Device comments for each program > Sequence program SUB1

SUB2 Device comments for each program Sequence program SUB2

v

'Each program device comment' can be created under the different data name from the sequence program. However, the
comment will not be linked with the sequence program.

To make the comments relate to the sequence program, the comments should have the same data names as the program
name.

Remote head modules do not support device comments for each program.

Precautions

For FX5CPUs, device comments set for each program cannot be written to a CPU module.

2 6 CREATING PROGRAMS
68 6.7 Registering Device Comments



ESetting device comments for each program
When comments are set both in Common Device Comment and in Each Program Device Comment, specify the comment to
be displayed on the program editor by setting the following option.

* [Tool] = [Options] = "Project" = "Device Comment Reference/Reflection Target"

[Ex]

When different device comments are set for the same device (M)

Common device comment (COMMENT)

+ |Detailed Conditions

Device Name MO

Device Nam Comment
M0

1 Initial Start 1

M2 Initial Start 2

Device comments for each program (MAIN)

~ |Detailed Conditions

Device Name MO

Device Nam Comment
M0

b1 Stop Device 1

M2 Stop Device 2

The display differs as shown below according to the option setting.

®\When the reference of the device M in the sequence
program MAIN is set to the common device comment
<Options>

@®\When the reference of the device M in the sequence program
MAIN is set to the device comment for each program
<Options>

= ReferencefReflection Target for Device Com ment
Reference/Reflect the Other Device Comment \When 5 Yes
& MAIN Mixed

Comron

[l

<Sequence program MAIN>

(01 Intial Start
Irmstruction

The global device comment, 'Initial Start 1', is
displayed as a device comment for M1.

M)
Iritial Start 1

= Reference/Reflection Target for Device Com ment
Reference/Reflect the Other Device Comment When S Yes
& MAIN Mixed

Each Program

(KN KN KN

—J

<Sequence program MAIN>

W\
Step Dsvics
0)]iriti Start 1
Instruction

The local device comment, 'Stop Device 1', is
displayed as a device comment for M1.

When any comments do not exist in the reference that was set in "Device Comment Reference/Reflection Target", the other

comment is displayed.

Applicable devices

For the device types and comment setting availability, refer to the following section.

[~ Page 541 Applicable Devices in GX Works3
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Configuration of device comment editor

Window.

» Common device comment: "Device" = "Device Comment" = "Common Device Comment" in the "Navigation" window
» Device comment for each program: "Device" ="Device Comment" => "Each Program Device Comment" = "(data name)" in

the "Navigation" window

MAIN [Device Comment] =
Device Name DO ~ | Detailed Conditions
Davice Name Jzpamse BAE Englsh{Dispiay Target) Chinese/ X -
5] 00 T30 ) B0 |
} DOD T-300 deal 0 migao b |
i D01 T a1 i
i D02 <
Device Name D20 + |Detailed Conditions
Filtering Condition
Used/Unused
@) All Devices [ Display Registered Comment only
) Used Devices [ Display Only the Mismatched Comment
© Unuged Devices
Device Name Japanmes BAEE Engich{Disglay Targed Chiness P o
[=] b2 F-320 =]
DA T—5200 amaln | #i200 b
i-D201 T2 dma2l 1 | &gz S

A device comment editor can be split into two parallel or horizontal screens.
Pressing the [cu1] + [Enter] keys creates a line break in a comment column.

Pointp

Separation bar

» The hidden comment is displayed by double-clicking + in the device name column.

MAIN [Device Comment]

Device Name DO

Device Nam

Comment

~ [ Detaied Condtians

+ oo Ling feed

[ D1

O
7 T

MAIN [Device Commert]

Device Name DO

Device Nam

Comment

~ | Detailed Conditions

oo Line feed
£ah be inserted

:

[+ D1

» Fonts can be changed. (==~ Page 65 Checking and Changing Colors and Fonts)

Displaying the device comment editor in a program editor

The device comment editor can be displayed in a program editor.
The device comment editor is displayed according to the setting in the following option.
* [Tool] = [Options] = "Project" = "Device Comment Reference/Reflection Target"

When any comments do not exist in the reference that was set in "Device Comment Reference/Reflection Target", the other

comment editor is displayed.

Operating procedure

1. Open a program editor.

2. Select [View] = [Open Device Comment Setting] = [Open in Front]/[Tile Horizontally].

Precautions

When selecting a device on the program editor, the device comment editor corresponding to the selected device will appear.

For the ST editor, place the mouse cursor over a device to select.

When using the menu before selecting an element, the device comment editor to set a common device comment will appear.

Pointp

270

In another way to display the program editor and the device comment editor horizontally, press [l + [&t] + [[€]

keys.
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Creating device comments

Comments can be created for each device in the device comment editor.

Adding device comments make it easy to understand the content of program processing.

When less number of characters are entered, the data size to be written to CPU module can be reduced.

Set the applicable number of characters in the following option.

* [Tool] = [Options] = "Other Editor" = "Device Comment Editor" = "Number of Device Comment Editing/Displaying
Characters"

When creating device comments for each program, create a device comment data in advance. (<5~ Page 108 Creating data)

The comments can be entered on the ladder editor. For details, refer to the following section.

(=~ Page 194 Entering/editing comments

Operating procedure
1. Enter the device of which comment is to be set in "Device Name".

2. Enter a comment for "Comment".

Point

« By selecting two or more consecutive cells in which the comment with number is inserted, and dragging the
'+' symbol displayed at the lower right corner of the cell, the data of which number is incremented can be
entered.

* When cutting/copying the hidden bit-specified word device comments, select the range and [Edit] = [Cut
the Range Including Hidden Bit Specification Information])/[Copy the Range Including Hidden Bit
Specification Information].

The bit-specified comments can also be pasted regardless of the setting of display/hidden by selecting [Edit]
= [Paste the Range Including Hidden Bit Specification Information].

Creating multiple comments and setting display target

For details, refer to the following section.
[=5~ Page 66 Comment Display Setting

Detecting devices with empty cell

When comments are set in the multiple rows, detect the devices with empty cells.

Operating procedure

EDetect comments from device data being displayed on the device comment editor
Select "Display Only the Mismatched Comment" in the filter condition on the device comment editor.

BDetect comments from all device data in the device comment data
Select [Edit] = [Detect the Mismatched Comment].
Double-click "NG" on the displayed "Detect the Matched Comment of All Devices" screen to edit the device comment editor.

6 CREATING PROGRAMS
271

6.7 Registering Device Comments



Deleting unused device comments

Delete unused comments in a program in a batch. To delete the comments, open the device comment editor.

Operating procedure

Select [Edit] = [Delete Unused Device Comment].

Deletion target

Device comment type Deletion target

Common device comment Unused device comments in all programs

Each program device comment Unused device comments in the corresponding program
Device comments in all programs

Clearing all device comments

Delete the comments set to device comment data in a batch.

Operating procedure

HEDelete all device data in the device comment data
Select [Edit] = [Clear All (All Devices)].

HDelete device data being displayed on the device comment editor
Select [Edit] = [Clear All (Displayed Devices)].
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Importing to/exporting from device comments

Import/export a device comment from/to a CSV file.
When multiple comments are set, the comments selected in "Available" on the "Multiple Comments Display Setting" screen

are output.

Import

Import a comment in a CSV file to a device comment.

When importing one file only, it will be imported in the selected device comment.

When importing multiple files, they will be imported in the device comments which have the same file names.
If a device comment, which has a same file name, does not exist, a new device comment will be created.

Operating procedure

1. According to the number of files to be imported, perform the following operation.

» One file: Select a device comment to import a file in the "Navigation" window, then right-click and select [Import File] from
the shortcut menu.

» Multiple files: Select "Device" = "Device Comment" in the "Navigation" window, then right-click and select [Import Multiple
Files] from the shortcut menu.

2. Setthe extended setting as necessary, then click the [Yes] button.

3. Sselecta file(s) to be installed on the "Import File" screen, and click the [Open] button.

Point />
Files exported for each device type can be imported in a batch by selecting [Import Multiple Files] from the
shortcut menu.

Precautions

» When exporting files by splitting them for each device type, a device symbol is added to each file name. When importing
them, devices defined in the files are read regardless of the device symbols of file names.

* When importing multiple files, they are read in ascending order of the file names. When the same device exist in multiple
files, the comment in the file read later are applied.
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Export

Write a device comment to a CSYV file.

When exporting one file only, the CSV file needs to be saved with an arbitrary name.

When exporting multiple files, CSV files are saved with the same name as device comments in an arbitrary folder.

Operating procedure
1. According to the number of files that will store device comments, perform the following operation.
+ One file: Select a device comment to export in the "Navigation" window, then right-click and select [Export to File] from the

shortcut menu.
» Multiple files: Select "Device" = "Device Comment" in the "Navigation" window, then right-click and select [Export to

Multiple Files] from the shortcut menu.
2. Setthe extended setting as necessary, then click the [Yes] button.

3. Select a folder that will store the exported file(s) on the "Export to File" screen/or "Specify Folder to Export" screen, and
click the [Save] or [OK] button.

Point >
By selecting "Write comment data to different files sorted by target device types." in the extended setting, files
split for each device type can be output.
The file name of a output file is "(data name)" + "(device symbol)" + ".CSV". When "\" is included in a device
symbol, it is replaced to "_".

Precautions

» When a device comment, that exceeds the applicable number of characters, is set in the device comment editor, a warning
message appears in the "Output" window and the excessive characters are deleted.

* When an error occurs during import or export of multiple files, the processing will terminate with saving the device
comments imported/exported until then.

* When no device comment is set for all devices, a file(s) is not output by exporting a device comment(s).

CSV file format

The column headers of device comment editor and header names of a CSV file are linked.

» On the device comment editor, only the data of which column titles matches with header names in the CSV file is imported.
» Data can be imported even when the sorted order of CSV file does not match with the sorted order of the device comment

editor.
» When importing a CSV file that is exported from GX Works3 with different language, edit the header title name in the CSV

file to match the header title in the device comment editor of the import target GX Works3.

Point

The CSYV files exported with GX Works2 can be imported in GX Works3.
When multiple comment display setting is set, import the CSV file after editing the header names in the CSV
file exported from GX Works2 to match the header titles in the device comment editor of GX Works3.

Searching device comments

When searching device comments, refer to the following section.
[~ Page 304 Searching/Replacing Character Strings
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Reading sample comments

Set the sample comments of special relays/special registers/CPU buffer memory and intelligent function modules
automatically.

Open the device comment editor in advance.
FX5CPUs do not support sample comments of CPU buffer memory.

Window.

[Edit] = [Read from Sample Comment]

Read frarn Sample Cormrent \EI

Fead Destination(C]

] Japanese/B #3E

English

Chinese Simplified & {F031
Korean/EH2 1 2

[an] »

=

Sample Comment to Read

Special Relay/5Special Register/CPU Buffer Memory

Start 1 Module Name

Content of selected comment will be discarded and unable to
restare after reading sample comment

I Ok ] [ Cancel

Precautions

When reading sample comments of an intelligent function module, the data size may exceed the memory capacity of the CPU
module and data may not be written to a CPU module. In this case, prepare an SD memory card.
For FX5CPU, the writable capacity is the same as that of the CPU module even when data is written to an SD memory card.

6 CREATING PROGRAMS 2
6.7 Registering Device Comments 75



6.8 Checking a program

This section explains the method for checking whether an error exists in a created program.
The following table shows the difference of check contents in the program check and the syntax check.
O: Checked, X: Not checked

Check point Syntax check Program check

Ladder block check (ladder program, FBD/LD program) X

Program syntax check (ST program) X

Use of undefined label check

Data type of argument check

X O|O[O|O
X

Duplicated coils check

Use of out-of-range device check

X

Incorrect pointer check

X
O] O|O|0O]| X%

Instructions, used in pairs, check (such as (FOR/NEXT, MC/MCR) X

Syntax check

Check the validity of the program syntax.
Ladder, ST, and FBD/LD programs are the targets of this check.
Remote head modules do not support it.

Operating procedure

BChecking all programs
Select [Convert] = [Check Syntax] = [ALL POUs].

EChecking programs on activated program editors

Select [Convert] = [Check Syntax] = [Current POU].

When any error is found in the check result, the error message appears in the "Output" window. Take corrective actions
according to the displayed contents.

When multiple worksheets exist, all programs in the POUs are checked by the this check.

Precautions

« After the check, any operation cannot be undone or redone on the ladder editor.
» When a return element is used in an FBD/LD program, the local label may be changed to the unconverted state and the
project may also be changed to the unsaved state.
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Program check

Check whether improper input or inconsistency of programs exists.

Remote head modules do not support it.

Window
[Tool] = [Check Program]

Check Program (=3
Check Content
Instruction Chedk(I)
Ladder Check(L)
Consistency (pair) Chedk(C)

Duplicated Coil Check(D)
Device/Label Chedk(v)

Check Target
() Target the Whole Program(v)

(@) Target the Current Program(P)
Program Mame{ MAIN )
SFC Diagram Check Target
() Al Blocks{a)

(@ Current Block(B)
Block Mame( Block )

[ Execute(E) ] [ Close ]

When any error is found in the check result, the error message appears in the "Output" window. Take corrective actions

according to the displayed contents.

Check targets for duplicated coil

HTarget instruction

The following instructions are checked as targets.
- RCPU: EGP, EGF, OUT, OUTH, SET, PLS, PLF, FF, DELTA, DELTAP, SFT, SFTP, MC, pointer, BLKMOVB'!, MOVB™',

CMLB™

« FX5CPU: OUT, OUTH, SET, PLS, PLF, FF, SFT, SFTP, MC, pointer, BLKMOVB'™!, MOVB™!, CMLB"!, OUTHS, UDCNTF
*1  When the device is T/C/ST/LT/LC/LST, it is excluded from the check.

ETarget device list

The following devices are checked as targets.

The devices assigned to labels are excluded from the check.

+ RCPU

Check range Type

Device

Check in a project Device

M, SM, L, F,V, S, TR, X, Y, B, SB, DX, DY, D, SD, R, ZR, RD, W, SW, T(TC), T(TS), T(TN), C(CC),
C(CS), C(CN), ST(STC/SC), ST(STS/SS), ST(STN/SN), LT(LTC), LT(LTS), LT(LTN), LC(LCC),
LC(LCS), LC(LCN), LST(LSTC/LSC), LST(LSTS/LSS), LST(LSTNIL), P, I, BL

Link direct device

JOWX, JOwy, JO\B, JON\SB, JO\W, JO\SW

Module access
device

UO\G, UC\HG

Safety device

SAWM, SA\SM, SAIX, SAYY, SA\B, SA\D, SA\SD, SA\W, SA\T(TC), SA\T(TS), SA\T(TN), SA\C(CC),
SA\C(CS), SA\C(CN), SA\ST(STC/SC), SA\ST(STS/SS), SAST(STN/SN)

Step No./

Transition No. in
an SFC program

BLO\S

Check in file only Device

#M, #V, #D, #T(TC), #T(TS), #T(TN), #C(CC), #C(CS), #C(CN), #ST(STC/SC), #ST(STS/SS),
#ST(STN/SN), #LT(LTC), #LT(LTS), #LT(LTN), #LC(LCC), #LC(LCS), #LC(LCN), #LST(LSTC/LSC),
#LST(LSTS/LSS), #LST(LSTN/LSN), #P

Safety device

SAWM, SA¥D, SAWT(TC), SAHT(TS), SAT(TN), SAWC(CC), SA¥C(CS), SAHC(CN),
SAWST(STC/SC), SAHST(STS/SS), SAHST(STN/SN)
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+ FX5CPU

Check in a project Device M, SM, L, F, S, X, Y, B, SB, DX, DY, D, SD, R, W, SW, T(TC), T(TS), T(TN), C(CC), C(CS), C(CN),
ST(STC/SC), ST(STS/SS), ST(STN/SN), LG(LCC), LC(LCS), LC(LCN), P, |

Module access Uo\G
device

6 CREATING PROGRAMS
278 6.8 Checking a program



6

9 cConverting Programs

Thi
Ad

s section explains the method for converting a created program into a code that can be executed.
ata name displayed in red in the "Navigation" window indicates that the data is unconverted. The data is required to be

converted.

Ad

ata name displayed in light blue in the "Navigation" window indicates that the data is unused. The data is not converted.

The name of unused data that is not converted is displayed in red. After the data is converted successfully, it will be displayed
in light blue. If an conversion error occurs, all the unused data will be displayed in red.

C

onverting any or all programs

The program in a project can be converted and a label can be assigned. The program is also checked at verification.
The differences in operation between "Convert" and "Rebuild All" are shown below:

Item Conversion target Assignment of labels Program check
Convert"! Newly added or changed program and The memory is assigned to the newly added and | Whether to perform the Check Program
label changed label. function can be specified in "Basic Setting"
by selecting [Tool] = [Options] =
"Convert".
Rebuild All All programs and labels in a project Retain: Whether to perform the Check Program
(regardless if changed or not) Converts a program without changing the function can be specified on the "Rebuild
memory assigned to a defined label™2. A newly All" screen’.

added label and a label, of which the label name,
data type, class, and initial value etc. have been
changed, are reassigned again.

Reassignment:

Converts a program with assigning the memory to
all labels. The memory usage can be optimized.

*1
*2

*3

1.
2.

*1

*2

Remote head modules do not support it.
A label of which the label name, data type, class, and initial value etc. have not been changed after reassigning the memory in previous

conversion of any or all programs.
The instruction check cannot be performed.

Operating procedure

Select [Convert] = [Convert] (& )/[Rebuild All] ().
To convert all programs, specify each item for "Label Assignment" and "Check Program"“*2 on the "Rebuild All" screen,
and click the [OK] button.
When "Yes" is selected in the following option setting, the online program change function is performed instead.
[Tool] = [Options] = "Convert" = "Online Program Change" = "Operational Setting" = "Execute Online Program Change in Converting"
If there is no program, the check is not performed even if the check box for "Check Program" is selected.

Pointp

The unconverted data can be checked. Select a global label, POU, or program file in the "Navigation" window,
and right-click and select [Expanded/Collapse Tree] = [Open Unconverted Data] from the shortcut menu.

6 CREATING PROGRAMS
6.9 Converting Programs 279



HOperations that requires a conversion for all programs
When one of the following operation is performed, converting all programs is required.

Change of system parameter (Fixed Scan Communication Area Setting)

Changing CPU parameters (File Register Setting, Device/Label Memory Area Setting, Index Register Setting, Refresh
Memory Setting, Pointer Setting, Program Setting, FB/FUN File Setting, Refresh Setting (At 145 Exe))

Changing the option setting ("Other Editor" = "Label Editor Common" = "Data Type Setting", "Convert" = "Basic Setting"
= "Operational Setting")

Changing the type of a function block in the "Properties" screen of an FB file (==~ Page 319 Changing the type of a function
block)

Adding a label, of which the data type is the function block, to a local label of converted function block

Changing reserved area capacities in the "Properties" screen of a function block. (I~ Page 319 Setting reserved area
capacities)
Adding a label which exceeds the reserved area capacity to a local label of converted function block

For the details on the reserved area capacity, refer to the following manuals (LLIMELSEC iQ-R Programming Manual
(Program Design), MELSEC iQ-F FX5 Programming Manual (Program Design)).
Changing the module type/operation mode

Changing the tag FB setting (tag FB type, tag type, declaration position) of a project used for an RnPCPU and an
RnPSFCPU

Considerations for conversion

For details on the conversion of a function block and function, refer to the following sections.
[Z=~ Page 320 Converting function blocks
(=~ Page 329 Converting functions

Considerations for conversion or conversion for all programs

ECanceling conversion
The conversion is canceled in a program file unit. Therefore, even when the [Cancel] button is clicked during the conversion,

the conversion will not be canceled until the conversion for one program file is completed.
Note that a large-scale program file with multiple FBs/FUNs requires a longer time to cancel the conversion.

ECreating a sequence program with multiple instructions
'LD SM400' may be added in the beginning of the program in order to execute the program.

ENo program in a project
Program check is not performed.

Considerations after converting any or all programs (Retain)

A newly added label and a label of which the data type etc. have been changed are reassigned again.
The current (initial) value of a label can be reassigned by any of the following methods.

* Register the label to the Watch window, and set the current value.

- Set the initial value on the label editor.”

*1  FX5CPU does not support the setting for initial values of labels.
When the current value of a local label needs to be retained, perform the Online Program Change function.

For details, refer to the following manual.
[TIMELSEC iQ-R CPU Module User's Manual (Application)
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Considerations after converting all programs (Reassignment)

When all programs are converted (reassigned), the label memory area is reassigned to all POUs. If all the converted
programs are written to the CPU module and RUN as they are, the programs may be processed with the device values set

before the program change.
After converting all programs, initialize the labels by the following procedure.

Operating procedure

1. Switch the CPU module to STOP.

2. Select "Device/Label Memory" in the "CPU Memory Operation" screen displayed by selecting [Online] = [CPU Memory
Operation] to clear the values.

3. Select [Online] = [Write to PLC] (%) to write the changed program files. When the initial values are set to the labels

used in the program, write the label initial value file as well.

4. Resetthe CPU module.
It can also be reset by selecting [Online] = [Remote Operation].
The labels are reset to '0' or initialized with the values set to the label initial value file.
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Converting a program file with the process control extension enabled

Point

Operations of a program with the process control extension enabled can be set in the following option setting.
[Tool] = [Options] = "Convert" = "Process Control Extension Setting"

BAdding/changing the program processing while the system is operating

For process control, when changing/adding the program processing while the system is operating, the current value of a
registered label needs to be retained and the current value of a newly added/changed label needs to be initialized to keep the
system operating.

However, labels newly added/changed after writing a programmable controller only cannot be initialized by converting any or
all programs when writing them to the programmable controller next time.

To initialize only the current value of a newly added/changed label, perform the online program change function.

In addition, set the following option so as not to convert (retain)any or all program after creating a project.

* [Tool] = [Options] = "Convert" = "Basic Setting" = "Conversion Operation" = "Enable Conversion"

ESystem header and system footer
When creating a program file with the process control extension enabled, the system data for the process control extension is

generated at conversion.

A program file of the scan execution type with the process control extension enabled, the system header POU
(M+PHEADER) and system footer POU (M+PFOOTER) are created in the program file after conversion.

At conversion, the execution order of the system header is set to the start of the program file. As for the system footer, it is set
to the end of the program file. (The order can be checked in the program file setting.)

When the process control extension is disabled or the execution type other than scan is set, the system header and system
footer will be deleted from the program file at conversion.

Hincrease of the number of steps used
The number of steps used increases in a program with the process control extension enabled.
The following table shows the number of extra steps used.

Program execution type Program block name Number of extra steps used
Scan M+PHEADER Approx. 1400 steps
M+PFOOTER Approx. 30 steps
Others Approx. 10 steps
Fixed scan All Approx. 60 steps

EDevice memory
When a program with the process control extension enabled exists and "Use Common File Register in All Programs" is set for

"File Register Setting" of "CPU Parameter”, the device memory is created at conversion.
In addition, the data in the range set in the following option is overwritten to the device memory.
* [Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "System Resource"
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Project with the process control extension enabled

Note the following for projects used for CPU modules in a redundant system configuration with the process control extension

enabled.

ETrucking setting

The following parameters are automatically set when converting a program.

Parameter Setting content

* "CPU Parameter" = "Redundant System Settings" => "Tracking Setting" = | The settings in "Detail Setting" are configured.
"Tracking Device/Label Setting"

« "CPU Parameter" = "Redundant System Settings" = "Tracking Setting" = | The range of a file register that was set in the following option is set for the
"Tracking Device/Label Setting" => "Device/Label Detailed Setting" trucking block No.64™".

« [Tool] = [Options] = "Convert" = "Process Control Extension Setting" =
"System Resource" = "File Register: ZR"

*1  This indicates a trucking block number that was set in the following option.
[Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "Redundant Setting" = "Tracking Block No."
The following device data must be set manually since it is not automatically set in "Device/Label Detailed Setting" of "CPU

Parameter".

» Device data other than file registers used for FBD/LD programs for process control

* Device data used for programs other than FBD/LD programs for process control

When setting the device data described above, set them to a trucking block number other than No.64 in "Device/Label
Detailed Setting" of "CPU Parameter"

Precautions

The contents of the tracking block No.64 in "Device/Label Detailed Setting" of "CPU Parameter" cannot be changed manually
since they are automatically set when converting a program.

When reading parameters from a CPU module after converting a program, if the parameter is overwritten with a different
content from the one that was automatically set as above, convert the program again.
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Memory assignment of labels

When converting/converting all programs, the labels declared in the label editor are assigned to the memory in a packing

block (which is classified as type and data type, and set them in consecutive order of line numbers) unit. Since it is assigned
in POU units, the start position of POU will be 64-bit address boundary.

[Ex]

1. Labels are assigned per packing

Var_Bool3, Var_Bool1, Var_Bool2 i
l\ .4 Var Word2 X ok kK K Kk k Kk K Kk ok Kk K K Kk *
P

block.
H Var Word1 X ok kK Kk Kk Kk K Kk ok Kk K K Kk *
= A x  Var_Word3 Cx w e ok w w x w x x w w x e
PragPou? [PRG] [Local Label Setting] =]
Fie [ e ] o T Y. Var Word4 Kok % % % % &k K K K % % & % %

Label Name

Class.

Var_Word2

Data Type
["iord [Unsigned)/Bit String [16-bit]

Var_BodZ

Var_Lieall

FLOAT (Doubls Precisi

Var_Dword]

Double Word [Unsigned)/Bit Sting [32bil]

Var_Word!

Var Dword1 ok ok k% ko ok %k ko % A\ k * ox x|

["iord [Unsianed)/Bit String [16-bit]

Var_Word3

[wiord [Unsigned)/Bit String [16-bit]

Var_wordd

[word [Unsigned)/Bit Sting [16-bit]

Var_Booll

Eil

Var_Bodd

Var_Dword2

Et
Dovble Word [Unsigned)/Bit Sting [32bil]

Il

}/

i

~leledole ANk s

Estended Display Automatic

Var_Dword2 X ok ok ok ok Kk K K % % %
- * * * * * * * * * *
Var Lreall P R T T
- * * * * * * * * * * *

* x ok ok kK Ak % % %

% ke x ok % % ok ok % % %

2. In the packing block, the labels are
assigned in order of the label row
number without the label editor sorted.

3. When the data overlaps 64-bit address
boundary in one data, a free space
(padding) is inserted.

4. The data which requires
2-word assignment is assigned
from the start position of 32-bit
address boundary.

The types of packing blocks and assignment order is shown below.
They are arranged in ascending order due to minimize the useless space.

Assignment | Packing block Data type Remarks
order
1 Bit Bit =~ Page 285 Assignment of bit type
2 Word Word [Unsigned]/Bit String [16-bit] —
Word [Signed]

String String Padding is not inserted because a packing block is assigned per

4 String [Unicode] String [Unicode] one word unit, though the assignment amount differs depending
on the number of character strings.
5 Double Word Double Word [Unsigned]/Bit String [32-bit] —
Double Word [Signed]

6 Time Time —
7 FLOAT [Single FLOAT [Single Precision] —

Precision]
8 Timer Timer [”=~ Page 286 Assignment of timer/retentive timer/counter
9 Retentive Timer Retentive Timer
10 Counter Counter
1 FLOAT [Double FLOAT [Double Precision] —

Precision]
12 Long Timer Long Timer "=~ Page 286 Assignment of timer/retentive timer/counter
13 Long Retentive Timer Long Retentive Timer
14 Long Counter Long Counter
15 Array All =~ Page 285 Assignment of array
16 Structure/FB instance All ==~ Page 285 Assignment of structure
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BAssignment of bit type
If the number of bit type labels exceeds 16, the labels will be assigned to the next memory area consecutively.

For FB instances, the area of EN/ENO is assigned to each head of the FB instances.

ProgPau? [PRG] [Local Label Setting] @

<Fiter> | [ Eawbisnkr | [ Display Seiting |
Label Narme | Data Type || Class -
| 1 |vaBodll Bit . |var -H
2 [Var Boo? Bit _|veR ~
12 Moboo ‘ = Var_Bool16~Var_Bool1
Var_Bool20~Var_Bool17
| | 19 [¥ar Booll3 |@t [ [vR ~ - =
I | 20 War Bocl20 Bit . [vaR ~|

BAssignment of array
For a bit type array, the memory is assigned from the start address (0 bit) of the array, and continuous bits for one-dimensional

element are assigned in word unit. As for the two-dimensional element or later, the same area as the one-dimensional

element is assigned for the number of the dimensional elements continuously.
For an array other than bit type, the area which is required for the element is assigned for the memory of the data type

continuously. A padding is not inserted between the array elements.

[Ex]

<Assignment example of bit type two-dimension array_Bit (0..n, 0..m)>  <Assignment example of word type two-dimension array_Word (0..n, 0..m)>

0]
, }[O] -1 b

. In]
~| Fml

BAssignment of structure
A member of structure is assigned according to the assignment order of packing blocks. When a structure is declared in the

member of structure, it will be assigned in a packing block according to the order noted previously. It will be assigned from the

start position of 64-bit address boundary.

[Ex]

ProgPou? [PRG] [Local Label Setting]
<Fiter> | [ EssyDisplay €] [ DisplaySetting |
| | Label Hame | Data Type | | Class |
2 |STRUCTT STRUCT1 [ ver - T -
|
STRUCT [Structure Setting] = \
<Fiter> | | EosyDisplay | [ Display Seting | STRUCT1
Label Name Data Type -
1 [Va Wod? wiord [Unsigned)/Bit Sting [15-bil _
2 [Var_Bool2 Bit
3 [Va_Dwodl Double Word [Signed]
4 [Va_wordl wiord [Unsigned)/Bit String [15-bif
5 [Va_Booll Bit
6 [Va_Bool3 Bit -
4 [ ] +
Estended Display: Automalic . . . R
It is assigned from the beginning of the 64-bit address boundary.
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BAssignment of timer/retentive timer/counter

® Timer, retentive timer, counter

Timer type, retentive timer type, and counter type are the maker-defined structures that have the same data type as MELSEC
16-bit timer device (T), bit retentive timer device (ST), and bit counter device(C). The member configurations of each data
type are as follows:

Type Member | Data type Description
Timer S Bit type The same operation as the contact (TS) of the timer device.
C Bit type The same operation as the coil (TC) of the timer device.
N Word [Unsigned]/Bit String [16-bit] The same operation as the current value (TN) of the timer device.
Retentive timer S Bit type The same operation as the contact (STS) of the retentive timer device.
C Bit type The same operation as the coil (STC) of the retentive timer device.
N Word [Unsigned]/Bit String [16-bit] The same operation as the current value (STN) of the retentive timer
device.
Counter S Bit type The same operation as the contact (CS) of the counter device.
Bit type The same operation as the coil (CC) of the counter device.
Word [Unsigned]/Bit String [16-bit] The same operation as the current value (CN) of the counter device.

Each of timer, retentive timer, and counter requires 2 words.

Lower address
Upper address

@ Long timer, long retentive timer, long counter

Long timer type, long retentive timer type, and long counter type are the maker-defined structures that have the same data
type as MELSEC 32-bit timer device (LT), bit retentive timer device (LST), and bit counter device(LC). The member
configurations of each data type are as follows:

Type Member | Data type Description
Long timer S Bit type The same operation as the contact (LTS) of the timer device.
C Bit type The same operation as the coil (LTC) of the timer device.
N Double Word [Unsigned]/Bit String [32-bit] The same operation as the current value (LTN) of the timer device.
Long retentive timer | S Bit type The same operation as the contact (LSTS) of the retentive timer
device.
Bit type The same operation as the coil (LSTC) of the retentive timer device.
N Double Word [Unsigned]/Bit String [32-bit] The same operation as the current value (LSTN) of the retentive timer
device.
Long counter S Bit type The same operation as the contact (LCS) of the counter device.
Bit type The same operation as the coil (LCC) of the counter device.
N Double Word [Unsigned]/Bit String [32-bit] The same operation as the current value (LCN) of the counter device.

Each of long timer, long retentive timer, and long counter requires 4 words.

N (lower 16 bit) Lower address

N (upper 16 bit)

Upper address

BAssignment of FB instances
For details of the FB instances, refer to the following manuals.

MELSEC iQ-R Programming Manual (Program Design)
LTIMELSEC iQ-F FX5 Programming Manual (Program Design)
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Converting character codes

HMConsiderations for using an instruction not supporting Unicode

For a string constant set to an argument of an instruction not supporting Unicode, check that the language set in the following

option corresponds to that of the string constant and replace it.

* [Tool] = [Options] = "Convert" = "Basic Setting" = "Operational Setting" = "Language Used by Instruction Conversion of
String Operation"

For a string constant set to an argument of an instruction, create a program by selecting a same language used in a project.

The data type of an instruction not supporting Unicode is "string", "ANYSTRING_SINGLE", or

"ANYSTRING_SINGLE_ARRAY" mentioned in the following manual.

[TIMELSEC iQ-R Programming Manual (CPU Module Instructions, Standard Functions/Function Blocks)

[TIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

[TIMELSEC iQ-R Programming Manual (Module Dedicated Instructions)

Performing the Online Program Change function simultaneously
at conversion

For the operation methods for performing the online program change function simultaneously with conversion, refer to the

following section.
(=5~ Page 405 Writing Programs While a CPU Module is in the RUN State

Checking for errors and warnings

When the program is converted, the target programs and label settings are checked and the result is displayed in the "Output"

window.
The corresponding error location can be referred in the "Output" window.

Operating procedure
1. Double-click the error/warning message displayed in the "Output" window.

2. Check the corresponding error location and modify the error as instructed by the error/warning message.
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6.10 calculating Memory Size

This section shows how to calculate offline a memory size required when writing data in a project to a CPU module.

Remote head modules do not support it.

Window
[Tool] = [Confirm Memory Size (Offline)]
Confirm Memory Size (Offline) ===
Setting
Target Data
I e I [ Select All ] CPU Firmware Version Memory Card Type Display Unit
D ||
I Open/Close All(T) I [ Deselect All{N) ]

Module Name/Data Name ‘ Detail Title Last Change Size -
=8 Untitled Project
=85 Parameter
P System Parameter/CPU Parameter 201710/04 19:13:55 | Mot Calculated
.;3 Module Parameter 201710/04 19:13:55 | Mot Calculated

Memory Card Parameter 2017/10/04 19:13:55 |Not Calculated

Gy =

1

{8 Remote Password 2017/10/04 19:13:55 |Not Calculated
8 Global Label N
E Global Label Setting 2017/10/04 19:21:19  |Not Calculated
¥ Global Label Initial Value
& ceunE 2017/10/04 19:21:19 | Not Calaulated
5@ Procram .
Memary Capacity
Legend Program Memary Frez
| | oo
[
B Fe=seortes Dsta Memory Fres
| | e
Devic/Label Memory (Filz Storzge Arez) Free
| | oo
Device/Lsbel Mamory (Local Davics Arez) Frae
| | e
5D Memory Card Frez

o/oxB

Cakoulate(D) ] [ Cose l

4.
*1
Th

Operating procedure

Select a version from the pull-down list of "CPU Firmware Version"."

Select "Byte" or "Step" from the pull-down list of "Display Unit".

When the data to be written to an SD memory card is included, select the corresponding SD memory card from the pull-
down list of "Memory Card Type".

Select the file to be written, then click the [Calculate] button.

A version can be displayed in a project for RnCPU (except for ROOCPU, RO1CPU, and R0O2CPU), RnENCPU, RnPCPU, or RnSFCPU.
e setting methods for the details of a target file and each data are the same as those on the "Online Data Operation"

screen. Refer to the following section.
[Z=~ Page 390 WRITING/READING DATA TO CPU MODULE
Depending on the CPU parameter setting, the used capacity may be displayed after calculation even if any file is not selected.

(Example: File Register Setting)

Point/®

288

The firmware version of a CPU module can be checked in the "Product Information List" screen which can be
displayed from the system monitor.

For details, refer to the following section.

(=5~ Page 480 Module Status Check of a System

6 CREATING PROGRAMS
6.10 Calculating Memory Size



7 SETTING DEVICE MEMORY

This chapter explains the settings for the device memory.

7.1 Device Memory

The device memory managed by GX Works3 is a data that reads/writes values from/to the device memory on a CPU module.
By reading device memory, the state of device memory in a CPU module can be checked. It can be used for offline
debugging.

In addition, the current values of device memory in a CPU module can be changed in a batch by writing the device memory to
a CPU module.

Read/write device memory on the "Online Data Operation" screen.

For details, refer to the following section.

[ Page 390 Writing/Reading Programmable Controller Data

Applicable devices

For the devices that can be set on the Device Memory editor and its input method, refer to the following section.
[=5~ Page 541 Applicable Devices in GX Works3

Writing device memory to global devices/local devices

A device memory has no distinction between a global device and local device.

Write a device memory to each device in a CPU module by the following methods.

* Global device: Create device memory data with a different name from the one for the program file, and write it to a CPU
module

* Local device: Create device memory with a same name as the one for the program file, and write it to a CPU module

FX5CPUs do not support local devices.

Considerations when the process control extension is enabled

Do not change the value of a device memory in the range set for the system resource in the following option.
* [Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "System Resource"
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7.2 Configuration of Device Memory Editor

This section explains the screen configuration of the Device Memory editor.

Window.

"Device" = "Device Memory" = "(data name)" on the Navigation window
MToolbar

fvd- 16- wi- I 2| 69 ¢

HDevice memory editor

MAIN [Device Mermory] =
Device Mame DO = | Detailed Conditians
Detailzed Condition
Device Initial ¥ alue [Dn Nat Specify Range ‘]
Device Comment | Display (MAIN] -
Device Mame +0 +1 +2 +3 +d +5 +B +7 String Commmen »
ol 0 0 0 0 0 0 0 o] [ Commemt 1 ]
D8 0 g 1} 0 g 1} 0 ]| p— Comment 2
D16 0 0 0 0 0 0 0 0. %
4| 1 3 .
<+— Separation bar
Device Name =0 = | Detailed Conditions
Device Mame +0 +16 +32 +48 +6d +80 +96 +112 String -
0 0 0 0 0 0 0 0 L] [ [
XE0 0 0 0 0 0 0 0 L] s
100 0 0 0 0 0 0 0 L] [
180 0 0 0 0 0 0 0 L] s -

Only the range of the device initial value is displayed when selecting "Specify Range" from "Device Initial Value".

Point ;>

Fonts can be changed.
[Z5~ Page 65 Checking and Changing Colors and Fonts

Setting display format

Set the display format (Display Unit Format, Data Display Format, String Display Format, Value, Bit Order, Switch No. of
Points) of the device value being displayed.

Operating procedure
1. Select [View] = [Display Format Detailed Setting] (2).

2. Seteach item on the "Display Format" screen and click the [OK] button.
The setting can also be performed in the toolbar.

Point/®

When displaying a device value in binary, set the following:
« [View] = [Display Format Detailed Setting](EZl) = "Display Unit Format" = "Bit and Word"
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7.3  Setting Device Memory

This section explains the setting method of devices and device values.

Precautions

« If a deletion is executed after selecting a cell, the device value is cleared to '0'.
» The entering method by prefixing '#' to a device name to regard it as a local device is not supported.
Select global labels or local labels when reading the device memory from a CPU module.

Setting device values in units of points

Set a device and device value in units of points.

[Ex]

Set the following values in a word multi-point format.
Device: D2, Device value: 12

Operating procedure

1. Setthe display format. (I=5~ Page 290 Setting display
format)

2. Enter'D2' in "Device Name".

3. Enter'12' to the device 'D2".

Copying/pasting

FAAIN [Dewvice Memory]

Device Hame D2

Device Mame +0

~ |Detalled Conditions

+

+2

+3

+4

Dz 12

0 0

0

3 li]

1] 0

1]

D18 0
4| I

0 0

0

E==I]

When copying/pasting a value on the Device Memory editor, copy/paste the value being displayed as a tab-delimited

character string.

Aline feed code is inserted according to the column width displayed on the device memory.

For character strings other than numerical values (decimal, hexadecimal, and real number), "0" is pasted.
When pasting a value to Excel®, select "Text" on the [Number] tab of "Format Cells" in Excel® to display a copied character

string as is.

Point}3

When the display unit format is bit, the device value can be changed by double-clicking a cell.
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Setting values in batch

Set the same value to consecutive devices.

Set the following values in a word multi-point format.
Device: D8 to D11, Device value: 1234

Operating procedure
1. Setthe display format. (=5~ Page 290 Setting display
format)

2. Enter 'D8' to "Device Name", and select the range of the
device value to be set.

3. Select [Edit] = [FILL] (EB).

4. Seteach item on the "FILL" screen and click the [OK]
button.
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MAAIN [Dewice Mermaony]

Device Hame

Device Nams D8

~ |Detailed Conditions

D8

D16

D24
4|

FILL

Range
D8

Yalue

-

< -

MARIM [Device hizrnany] =
Device Hame D8 ~ | Detaled Condiions
Device Hame +0 +1 +2 +3 +4 -
D& 1234] 1234 1234 1234 [HE|
D16 1) 1} 0 1) 1}
D24 a 1} 0 a 0~
4 1 | »




Setting character strings

Set a character string to a device.

Set the following values in a word multi-point format.
Device: D20, Character string: Device memory

Operating procedure

1. Setthe display format. (=5~ Page 290 Setting display

MAIM [Device Memory] =)
format)
Device e D20 -
2. Enter'D20' to "Device Name", and select [Edit] = [Enter e N
. D20 ] il 0 0 0 o4
CharaCter Strlng] ggg Enter Character String \EI g i
. . ~ | Device memon, :
3. Enteracharacter string on the "Enter Character String" al = C

screen, and click the [OK] button.

FASIN [Device Memory] =]
Device Hame D20 | Detailed Conditions
Device Mame +1 +2 +3 +4 +5 -
D20 101 118 105 99 101:[ 1)
D28 109 111 114 121 [i]
D36 0 0 0 0 0
« T »

Point;§
» Character string can be entered to "String" column directly.
« Click the [Read] button on the "Enter Character String" screen to read the set device values (string) one by
one.
MAIM [Device bemany] =)
Device Name D20 -
Device Mame | +0 | +1 | +2 | +3 ‘ +4 o
Dz0 i BSE. WUW? 118? 105 93 |
ggﬁ Enter Character String @ 1210 i
<[] Devi [ ok [ Caneel || Fead 4| »
Precautions

For device memory, use the characters in the Unicode Basic Multilingual Plane.
If a character outside the Unicode Basic Multilingual Plane is specified, it may not be displayed properly in the program.

Clearing whole memory of device memory

Clear the data set to device memory data to '0" in batch in the project.

Operating procedure

HDelete all data in the device memory data
Select [Edit] = [Clear All (All Devices)].

HDelete the devices displayed on the Device Memory editor
Select [Edit] = [Clear All (Displayed Devices)].
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Interaction with device initial value

Device memory function registers/utilizes values to/from the device initial value.
Create a device initial value data to be registered in advance.
Remote head modules do not support it.

Operating procedure
1. Click the [Detailed Conditions] button.
2. Select "Specify Range" in the detailed conditions of "Device Initial Value".

3. Select [Edit] = [Register/Import Device Initial Value].
The Device Initial Value editor is displayed. For details on the Device Initial Value editor, refer to the following sections.

* Registering the value of the device memory to device initial value: I~ Page 298 Setting device initial values
« Utilizing values from device initial values to device memory: [Z=~ Page 298 Registering to device memory

7.4  Writing/Reading Data to/from CPU Module

When writing/reading the value of device memory to/from the CPU module, perform them on the "Online Data operation”

screen in file units.
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8 SETTING DEVICE INITIAL VALUES

This chapter explains how to set the device initial values.

8.1 About Device Initial Values

The device initial value managed by GX Works3 is a data that can be read from/write to the device in a CPU module.

For details of device initial values, refer to the following manuals.
[TIMELSEC iQ-R CPU Module User's Manual (Application)
[TIMELSEC iQ-F FX5 User's Manual (Application)

Remote head modules do not support it.

Applicable devices
For devices that can be set on the Device Initial Value editor, refer to the following section.
[=5~ Page 541 Applicable Devices in GX Works3

Writing device initial values to global devices/local devices

A device initial value has no distinction between a global device and local device.
Write a device initial value to each device in a CPU module by the following methods.
» Global device: Create device initial value data with a different name from the one for the program file, and write it to a CPU

module
* Local device: Create device initial value data with a same name as the one for the program file, and write it to a CPU
module
The devices which cannot be used as local devices are not written even when they are set to device initial values.
FX5CPUs do not support local devices.
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8.2

Configuration of Device Initial Value Editor

The configuration of the Device Initial Value editor is shown below.

Window.

"Device" = "Device Initial Value" = "(data name)" in the "Navigation" window

Device Initial Value MAIN [E3ml
Foints Stat End Comment -
1
2
3
4
5
]
7
8
9
10
11
12
13
14
15
16
17
18
19
20 i

changed.
Setting Method

@) Start/End

_) PointsfStart

The device range and the device data that is set above will be written to CPU as initial value,
Users are required to execute ‘Device Memary Diversion’ operation if the device initial range setting is

Device Memory Register Diversion

Device Memary

for Register Diversion Begister to Device Memory

[ vl Device Memary Diversion

[ Ok ] [ Cancel

Point

When editing values in "Start"/"Last"/"Comment" column, press the [5tirt] +[Fi0] keys to display the shortcut
menu.
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8.3  Setting Device Initial Values

This section explains the setting method of device values set in the device memory as device initial values.

=

Select [Project]=>[Object]=>[New] () to add the
device initial value data.

Set the device range to be used for
device initial values.

Select [Project]=[Object]=>[New] (') to create the
device memory data.

A 4

Set the device values within the
range of the device initial value.

Click the [Device memory Diversion]
button to set the device values of the

device memory as device initial values.

Operations on the device memory editor

Configure the settings in the file setting
of CPU parameter to use the device
initial values.

A

y

Select [Online]=[Write to PLC] (%) to write the
device initial values and the parameter to the CPU
module.

A

y

( Completed >
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Setting device initial values

Set the device values set in the device memory as device initial values.
Create a device initial value data in advance. (=~ Page 108 Creating data)

Operating procedure
1. Set each item on the Device Initial Value editor.

2. Select the data to be utilized from the pull-down list of "Device Memory for Register Diversion", and click the [Register to
Device Memory] button.

3. Click the [OK] button.

BUsing device initial values
To use the values of each device in the set range as the initial values when starting a CPU module, specify a file name in "File

Setting" of "CPU Parameter".

EDevice range
Initial values can be set only for the devices in the range set in "File Setting" of "CPU Parameter".

Registering to device memory

The data range set on the Device Initial Value editor is registered to device memory.

Operating procedure
1. Select data from the pull-down list of "Device Memory for Register Diversion".

2. Click the [Register to Device Memory] button.
If the registered data is modified on the device memory, it will not be applied to device initial values. Click the [Device Memory
Diversion] button on the Device Initial Value editor again.

Poin t

To check the values of the device initial values, create a new device memory data and perform "Register to
Device Memory" to it.
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9 SEARCHING DATA

This section explains how to search for and replace character strings, devices, labels, instructions, etc. in each editor.

Function

Supported editor

Purpose

Reference

Device/label search
Device/label
replacement

* Ladder editor

» ST editor

» FBD/LD editor

* SFC diagram editor
* Label editor

Used for searching/replacing devices or labels in a program.

Page 301 Searching/Replacing
Devices/Labels

Instruction search/
replacement

* Ladder editor

« ST editor

» FBD/LD editor

+ SFC diagram editor

Used for searching for/replacing instructions in a program.

Page 303 Searching/Replacing
Instructions

Character string search/
replacement

* Ladder editor

* ST editor

» FBD/LD editor

» SFC diagram editor

» Device comment editor
* Label editor

Used for searching for/replacing character strings used in a
program, label, and device comment.

Page 304 Searching/Replacing
Character Strings

Open/close contact
change

 Ladder editor
» FBD/LD editor
» SFC diagram editor

Used for switching the contact type of a specified device in a
program from an open contact to a close contact, or from a
close contact to an open contact.

Page 306 Changing Contacts
between Open Contact and Close
Contact

Device batch
replacement

* Ladder editor
ST editor
» FBD/LD editor

Used for replacing devices and labels in a program in a batch.

Page 307 Batch Replacing of
Devices and Labels

Cross reference

 Ladder editor

« ST editor

» FBD/LD editor

» SFC diagram editor
* Label editor

» Parameter editor

Used for checking a declaration location and a reference
location of a device and label, or a label, which is not used in a
program, in a list.

Page 309 Displaying cross
reference information

Device list

 Ladder editor

» ST editor

» FBD/LD editor

» SFC diagram editor
» Parameter editor

Used to check the usage of devices.

Page 313 Displaying Device
Usage List

Search/replacement in
a program

* Ladder editor

Used for searching devices and labels, or moving to the
corresponding row by specifying a step No. in a ladder
program.

Page 204 Searching/replacing
data in a program

» ST editor

Used to move to the corresponding row by specifying a line
number on the ST editor.

Page 222 Searching/replacing
data in a program

» SFC diagram editor

Used for searching devices and labels, or moving to the
corresponding row by specifying a block number or block
name in an SFC block list.

Page 267 Searching/replacing
data in a program

Block information
device search

* SFC block list

Used for searching block information (devices/labels) in an
SFC block list.

Page 266 Searching for block
information

Precautions

'Find' and 'Replace' can be switched from the pull-down list of the "Find and Replace" window.
To replace a label, a device which can be replaced is for one point.

The program will be in converted state after the replacement.
To replace a label name, check whether a name to be replaced has been already used.

can be performed when the ladder editor is in the Monitor write mode.

editable mode by disabling the security.

The "Find and Replace" window can also be opened by selecting [View] = [Docking Window] = [Find/Replace] (ifi).

The search starts from the top of the program in the inline structured text box regardless of the cursor position.

The Replace function cannot be performed during monitoring. Perform the function after ending the monitoring. However, it

The Find/Replace function cannot be performed for the read-protected data. Perform the function after setting the data in
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Range specification in editors
In a ladder editor, FBD/LD editor, and device comment editor, the target range for the All Find function or Replace All function

can be specified.
A range that can be specified differ depending on an operation in the editor.

Range

Operation

« Ladder editor/device comment editor: only one cell is selected All cells or elements in the editors
« FBD/LD editor: only one element is selected

« Ladder editor: multiple cells are selected Selected cells, elements, or rows

« FBD/LD editor: multiple elements are selected
» Device comment editor: a row or multiple cells are selected

+ Device comment editor: a column is selected Selected row (including undisplayed bit specification information)

» Device comment editor: All the cells are selected (by +) All (excluding columns which are not displayed in multiple comment
display)

» Multiple cells or elements can be selected by selecting them with the held down.
» When multiple device comments are selected by dragging in a device comment editor, bit specification information that is

not displayed in the editor are also searched or replaced.

Displaying results and error logs
After All Find/Replace All function is executed, the results and error logs are displayed.

Window
Click the [All Find] button/[Replace All] button in "Find and Replace" window.
Find Result
i Info: 1| @Eron 0| 5 & 3| | @]"_ (1
Tatget List Location Position “
ogPouiProgram

)

ﬁnd completed +— (3)

Find Result
iIﬂfU:l‘ aErrUr:Ul = _,\l X‘Iﬂ

Content Location

4)

Find completed

Displayed.items

Item Description

1) Status Displays the number of error logs and the search error.

3) Sub status bar Displays the search/replace result.

1

(2) Search/replace results | Displays the position information to specify the location where the search/replace function is performed.
®3)

(4)

4) Error logs Displays the errors in search/replace results.

Point/©

The jump function is used to jump from any row of search/replace results or logs to the corresponding

character strings.
To jump, select a row, then right-click and select [Jump to the Selected Location]/[Jump to the Previous

Location]/[Jump to the Next Location], or double-click a row.
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9.1

Searching/Replacing Devices/Labels

Search for/replace devices/labels in the program.
Supported editor: Ladder editor ', ST editor, FBD/LD editor !, SFC diagram editor ', and label editor

*1 Assigned devices which are set to display in the following menu are not searched for/replaced.
[View] = [Device Display]
When searching a device name, it is also searched on the global editor where the device is assigned.

Window.

[Find/Replace] = [Find Device/Label] (28 )/[Replace Device/Label]

Find Device
Find and Replace =]
FFind Device/Label -
(Entire Projects) - 35
Find DevicejLabel | -
Find Mext All Find
- Find/Replace Options
Find
Find Drction
Device Point 1 = -
DD\_g\t

[ Muttiple word

[C]Partial Match with Element of FE/Structure Data Type.

Not to Change

Operating procedure

Replace Device

Find and Replace =]
FAReplace Device/Label =

(Entire Prajects) -]

Find Device/Label | -

Replace DevicefLabel -

Find Mest All Find

Replace Replace Al

- Find/Replace Options

Firdl
Device Point 1 “DEC  ~

[Coiait
[CImuttiple word

[ Partial Match with Element of FB/Structure Data Type.

Replace

Mot to Change -

Device Comment

Set each item on the screen and click the [Find Next] button.

Item Description
Find/Replace Find Device Point Enter the number of points to be searched/replaced, counted from the device entered in the "Find Device/
Options Label" field.
When a label is entered for "Find Device/Label" or "Replace Device/Label", enter 1.
Example) When X50 for "Find Device", X100 for "Replace Device", 3 for "Device Point", and "DEC" for
entered value are set
The devices are replaced as follows:
X50—X100, X51—-5X101, X52—X102
Digit Select this to search for the entered device and digit-specified bit devices that include the entered device.
Multiple word Select this to search for the entered device and the double-word format word devices that include the
entered device.
Partial Match with | Select this to search the target used for arguments of function blocks ™, arguments of functions”, and
Element of FB/ structure members in a program.
Structure Data
Type.
Replace Device comment Select this to copy or move a device comment of "Find Device/Label" to "Replace Device/Label"

(excluding S/TR).

*1  Alabel whose class is "VAR_INPUIT", "VAR_OUTPUT", "VAR_OUTPUT_RETAIN", "VAR_INOUT", "VAR_PUBLIC", or
"VAR_PUBLIC_RETAIN" is searched.
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Point}S

When entering a label name, options for labels are displayed.

They can also be displayed by the following operations.
« Press the key + [Gozcel] key.
» Enter " after entering a label name of a structure type or an instance name.

Examples of device search

HOptions
» Option: None

Device specification

Search result

MO MO, K4MO, M0Z0, K4AM0Z0
K4MO K4MO, K4M0Z0

DO DO, D0Z0, DO.1

DO.1 D0.1

J1\BO J1\BO, J1\B0Z0, J1Z0\BO, J1Z0\BOZO, J1\K4BO, J1\K4B0Z0, J1Z0\K4BO, J1Z0\K4B0Z0
+ Option: Digit

Device specification Search result

X0 to X3 K1X0

X0 to XOF K4X0

X0 to X1F K8X0

X0Z0 X020, K1X0Z0, K4X0Z0, K8X0Z0

» Option: Multiple words

Device specification

Search result

DO to D1 DMOV K1 DO, EMOV E1 DO, DMOV K1 @DO
DO to D9 BMOV DO D100 K10

JIWO to J1\W1 DMOV K1 J1W0

@DO0 to @D1 DMOV K1 @D0

TO to T1 DMOV K1 T0

DO to D1 DO0:D, DO:DU, DO:E

DO to D3 DO:ED

HDevice with device type specifier (for ST editor, FBD/LD editor, and SFC diagram editor only)

Device specification Search result Remarks
D100 D100: = 1; Devices are searched regardless of device type specifier.
D100: D: = 1;
D100: E:=0.1;
D100: D D100: = 1; Only devices with a specified device type specifier are searched.
D100: D: = 1;
D100:E :=0.1;
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9.2 Searching/Replacing Instructions

Search for/replace instructions in a program.

Supported editor: Ladder editor, ST editor, and FBD/LD editor (LD element and FBD element (FB/FUN) only), and SFC
diagram editor

The NOP instructions used in a ladder program cannot be searched.

The following application instructions can also be searched as output instructions.

SET, RST, PLS, PLF, FF, SFT, SFTP, and MC

Window
[Find/Replace] = [Find Instruction] (B8 )/[Replace Instruction]/[Find Contact or Coil] (Ed)
Find Instruction Replace Instruction
Find and Replace = Find and Replace B
¥4 Find Instruction - = Replace Instruction -
(Entire Projects) - & (Entire Projects) - &
===saTTTmTTT 3 N | 2]
A 4 I {
Find Mext Al Find LD L_%]IIL [Eepy——— :ll
N
e Find Next ’ Al Find
Find Direction [DOV n -
Replace feplace Al
- Find/Replace Options|

Find Direction [DO n -

(1 @) (1 @

(1): Element selection field
(2): Device instruction input field

Operating procedure

Set each item on the screen and click the [Find Next] button.

Examples of instruction search

Example of instruction specification*1 Search result

MOV MOV, MOVP

MOVP MOVP

MOV DO K4Y0 MOV D0 K4Y0, MOVP D0Z1 K4Y0, MOV DO K4Y0Z1, MOVP D0Z1 K4Y0Z1

MOVP DO J1\WO MOVP D0 J1\WO0, MOVP D0Z1 J1\W0, MOVP DO J1Z1\W0Z1, MOVP D0Z1 J1Z1\W0Z1

*1 The search specifying an argument can only be performed in ladder programs.
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9.3 Ssearching/Replacing Character Strings

Search for/replace character strings of the data in the project.

Editor Searchable character string Replaceable character string

Ladder editor Character strings except for the following™! Character strings except for instruction names
* Assigned devices displayed on the editor 2

ST editor Character strings except for the following
» Monitoring part (displayed on the right side of the screen during monitoring)
» The omitted portion of the collapsed display (example: IF...END_IF)

FBD/LD editor

Character strings except for the following

* Assigned devices displayed on the editor 2

Character strings except for the following

« Data type of a function

« Data type of a function block

« Input/output label of FB/FUN

« Character string, "RETURN" of a return element

« Assigned devices displayed on the editor by setting the
option*2

SFC diagram editor

Character strings except for the following

* Assigned devices displayed on the editor?

Character strings except for the following

« Qualifier

« Comment of Step No./Transition No.

« Step name specified to the jump destination

Label editor

Character strings except for class name

Character strings except for the following
« Class name, data type, device name

Device comment editor

Character strings in the comment column

*1  The NOP instructions used in a ladder program cannot be searched.

*2 An assigned device is shown or hidden by setting in the following menu.

[View] = [Device Display]

Window.

[Find/Replace] = [Find String])/[Replace Character String]

Find String
Find and Replace
{4 Find String ~
(Entire Projects) - B
Find String -
Find Next All Find

- Find/Beplace Options

Find Direction

[C] Match Case
[T Match Whole Word Only

[T Do Mot Search Comments in Program

Operating procedure

Replace String

Find and Replace
I, Replace Character String -

(Entire Projects) ~ &5

Find String

Replace String(V)
Find Next All Find
Replace Replace Al
- Find/Replace Options
[T Match Case

] Match Whole Word Only
[71Do Mot Search Comments in Program

Set each item on the screen and click the [Find Next] button.

Point}@

Find Drecton

A note, P statement, and | statement in a ladder editor can be searched or replaced if a coil, instruction,
pointer, or interrupt pointer, to which the note or statement is added, is selected.
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Search/replace data by matching whole word only

The whole word means a string delimited by the break characters.

The character string which is completely match with the character string entered in "Find String" is searched.

Break characters are shown as below.
» Space

« Tab

* Line feed

» Operator on ST editor

[Ex]

Search for a device comment 'abc ; def' by the following character strings.

String to be searched for Search result

Unselected Selected
a abc; def Nothing is found.
abc abc; def abc; def
bc abc; def Nothing is found.
abc ; def abc; def abc; def
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9.4 Changing Contacts between Open Contact and
Close Contact

Change contact types from open contact to close contact, and vice versa.
Supported editor: Ladder editor, FBD/LD editor, and SFC diagram editor

Window

[Find/Replace] = [Change Open/Close Contact]

Find and Replace &=
{Ht Change A/B Contact -

(Entire Projects) - uﬂ

Replace Device/Label -
Find Next
Replace Replace A

- Find/Replace Options

Fid Drecton

Device Point 1 ~llpec

Operating procedure

1. Seteach item on the screen and click the [Find Next] button.

Item Description
Find/Replace Device Point Enter the number of points to be replaced, counted from the device/label entered in the "Replace Device/Label" field.
Options When a label is entered for "Replace Device/Label", enter 1.

Example) When X100 for "Replace Device", 3 for "Device Point", and "DEC" for entered value are set
The open/close contact of X100, X101, and X102 will be replaced.

2. Click the [Replace] or [Replace All] button to change the contact type.

Pointp

When entering a label name, options for labels are displayed.

They can also be displayed by the following operations.

« Press the key + [Gozcel] key.

» Enter " at the end of a label name of structure type or an instance name of a function block.
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9.5 Batch Replacing of Devices and Labels

Replace devices and labels in a program in a batch.

Supported editor: Ladder editor, ST editor, FBD/LD editor, and SFC diagram editor, label editor (for replacing labels)

Window
[Find/Replace] = [Device Batch Replace]

Find and Replace =
7} Device Batch Replace »

(Entire Projects) - &

Find Dev... Replace ... Points Point For...
B

DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

R R EE IR R E ]

Replace Al l I Clear Al ]

- Beplace Options

Device Comment |Not to Change ~

Operating procedure

Set each item on the screen, and click the [Replace All] button.

Item Description

Find Device, Replace Device Enter a device name and label name which are to be searched and replaced.
To replace a structure type label, enter a text including the structure member for "Find Device" or "Replace Device".
To replace an array type label, enter a text including an array index for "Find Device" or "Replace Device".

Points, Point Format Enter the number of points to be replaced from the device specified in the "Find Device".

Example) When X0 for "Find Device", X10 for "Replace Device", 5 for "Points", and "DEC" for "Point Format" are set
The devices are replaced as:

X0 — X10, X1 — X11, X2 — X12, X3 — X13, X4 — X14

When a label is entered for "Find Device" or "Replace Device", it will be treated as '1' entered even if a point other
than '1' is entered.

Replace Options | Device Comment | Select whether to copy/move a device comment in "Find Device" to "Replace Device" (excluding S/TR).

Pointp

« Select a range of device/label on the ladder editor by a drag-and-drop operation to register multiple devices/
labels in batch.
» When entering a label name, options for labels are displayed.
They can also be displayed by any one of the following operation.
- Press the key +[Eeace] key.
- Enter " at the end of a label name of structure type or an instance name of a function block.

Precautions

When specifying SO/TRO for "Find Device" and select "(Entire Projects)" for the target, SO/TRO of all blocks are replaced.
(Example: when replacing 'TR0', BLO\TRO and BL1\TRO also are replaced.)

When copying and pasting a device from other tools such as Excel® to "Find Device" and "Replace Device", the default value
1" is entered to a cell in which no point is entered.
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9.6 Displaying Device and Label Reference
Information in a List

A project can be searched to identify where a selected device/label is used, and the information is displayed in a list.
A Cross Reference window is displayed horizontally when it is docked on the top or bottom of the main frame, and displayed
vertically when it is docked on the left or right of the main frame.

Point

The display format and detailed operation settings for each function can be set by setting the following option.
[Tool] = [Options] = "Find/Replace" = "Cross Reference"

Target data for creating cross reference information

Cross reference information is created based on devices used in the following data.
» Ladder programs

» ST programs

» FBD/LD programs

* SFC programs

Global label

* Local label

« Structure

» Multiple CPU refresh setting of the CPU parameter

* Refresh setting of module parameters

« Simple CPU Communication Setting in the Module Parameter

For a project used for an FX5CPU, the cross reference information of devices that are used for the CPU built-in functions and
that are set in the parameter settings of extension modules and communication adapters are created.
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Displaying cross reference information

Create and display the cross reference information of the devices/labels used in the project.
Supported editor’': Ladder editor, ST editor, FBD/LD editor, SFC diagram editor, label editor*2’*3, and parameter editor3

*1 A program editor for a function block and function are not supported.

*2 When "Yes" is selected in the following option setting, data on the label editor is used for this operation.
[Tool] = [Options] = "Find/Replace" = "Cross Reference" = "Find Condition" = "Find Label Definition"

*3  When "(Current Window)" is specified, data in the label editor is not used for this operation.

Window

[View] = [Docking Window] = [Cross Reference 1/Cross Reference 2] (Efir)

Cross Reference 1 =
) —Pp| | (2l Devices/Labels) o . | (Entire Projects) - Lﬁ| Wiew = Options.. | ¢ .
Device/Label Device Ladder Symbal |Pasition Program File Mame Data Mame Camme DevicefLabel
Filter Condition Filter Condi... Filter Condition Fiter Condition Filter Condition Filter Condition Class
iEINL -] 0 Step FEFILE FhPou Constant
|$OUT1 - ) 3 5tep FBFILE FbPou | Device
.QUNITDDDIREADY -l - 25 Step MATK ProgPou ModulerR
e Y4 T 26 Step MATN FrogRou Count_E el P e
einit_set - 27 Step MATN ProgPoU Iritial s Reléiees
{FkD Ko I 28 Step AN ProgPaou Read rite
|$UNITDDI LF 26 Step MATH ProgPou Instruction
JESFbRoL_1 30 Step MAIN ProgPou | ettt Sl
.ngpou_l.INl 30 Step AT ProgPaou Pasiiiam
|$Fbpou_1.0UTl 30 Step AT ProgPaou
Ie5i_bLabell 51 Step AN ProgPau AEHAURY
RSy T4 b naaThl [am— ~  Prograrm File Narne
14: All Devices/Labels Cross Reference Infarmation Data Type
Data Mame
Comment

Systern Label Mame

v | Mccess from External Device

Up to 2 Find result screens can be displayed at once.
Up to 80000 cross reference information is displayed.

Operating procedure

1. To specify a range to be searched, select the search location of a device/label by clicking i in the toolbar (1). (Multiple
selections allowed.)

2. Enter a device name or a label name to search for in the column in which "(All Devices/Labels)" is displayed.

3. Click .
When performing a search by selecting "(All Devices/Labels)", it is performed on all devices/labels.
To clear the displayed cross reference information, click 5.

Pointp

« By selecting a row in the result list and performing any of the following operation, a cursor jumps to the
position where the selected device or label is used.
- Press the key.
- Double-click a row

- Right-click a row, and select [Jump] in the shortcut menu.
« Cross reference information can also be created by right-clicking a device/label on the program editor, and
selecting [Cross Reference] from the shortcut menu.
* By pressing the key ([l +[]), the focus will move between the editor and a Cross Reference window.
« By pressing the key ([[Cel] + [ )/ [Eorel) + [FT] keys ([l + [Ehrd] + 1)), the cursor in a Cross Reference

window will move to the previous/next row.
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BAutomatic synchronization
A function to create the cross reference information of devices/labels selected on the editor automatically.

The Cross Reference window used for displaying the result of automatic synchronization can be specified by selecting
"Options" in the window and setting the items in "Option" of "Operational Setting".
When performing automatic synchronization, the timing for updating the cross reference information can also be specified.

HA device assigned to a label
Global labels and devices assigned to the global labels can be searched at the same time.

In the following option, whether or not to search assigned devices can be selected.
* [Option] in the toolbar = "Find Condition" = "Include Assigned Device in Finding Label Name"

Displayed information

HArray

When searching a label using a character other than number (such as a constant or a device) for an array index, a device that
was assigned to the first element within the array element set for the data type of this label is displayed in the "Device"
column.

EDisplaying data types of arguments of an FB/FUN
For FBD/LD programs or SFC programs (FBD/LD elements), the data type of an FB/FUN using devices/labels as arguments

can be displayed in the "FB/FUN" column.

Contacts, coils, and variable elements are displayed.

Up to 10 data types of an FB/FUN can be displayed for one element.

Whether to display can be selected by setting the following option.

* [Tool] = [Options] = "Cross Reference" = "Find Condition" = "Find FB/FUN which uses device/label as an argument”

EDisplaying and editing comments

* For a ladder, the comments specified in [Tool] = [Options] = "Project" = "Device Comment Reference/Reflection Target"
are displayed as device comments.

 To edit a comment, open the editor where the comment is defined by selecting a row arbitrarily in the search result in a
Cross Reference window, and right-clicking and selecting [Comment Edit] from the shortcut menu.

[=5~ Page 268 Device comments

EData protected by security
It is not displayed in the Cross Reference window.

Incorrect cross reference information is displayed

* When deleting data after converting, and displaying cross reference information, the deleted data may be displayed in the
search result. To display the latest information, convert again and display the cross reference information.

« If a program or the option setting is changed, cross reference information does not correspond with the program.
In order to update the cross reference information, display it again.
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Filtering display

Cross reference information being displayed can be filtered.

Operating procedure
Enter/select the filter condition, and press the [Exter] key.

HFiltering condition
The previously entered keywords can be selected from the pull-down list.

For "Data Name" and "Program File Name", search results can also be selected from the list as well as previously entered
keywords.

HTree display of filtering condition
Only data of which components match with the filtering conditions are displayed in the tree format when filtering display is
performed for the structure data names or the instance names of the function block.

HDeleting filtering condition
Filtering display of the column can be canceled by deleting the keyword entered in each filtering condition column.

BKeywords for filtering condition
The wild card characters can be used in a filtering condition as shown below.

[Ex]

When the filtering condition is set for the device/label column.

Wild card Search target Example Search result
* Specify any character string. *30* ready301, K4X30, K1Y30, K4Y30
? Specify any one character. K47?30 K4X30, K4Y30
[1] Specify any one of those characters. [XY]8 X8,Y8
[ Specify any one of characters except for the characters in the K4X[!3]0 K4X40
bracket.
[-] Specify character strings within the range in the bracket. D[0-2] DO, D1, D2
Sorting display

The columns can be sorted in ascending/descending order by clicking the column header. However, they cannot be sorted if a
structure/array/function block is displayed in the tree.
To clear the tree display, unselect [Display Hierarchically] from the pull-down list of [View].
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Displaying a list of unused labels

A list of labels unused in a project can be displayed.
Labels also can be deleted from the displayed list of labels.
Supported editor: Label editor

Window
[Find/Replace] = [Unused Label List]
Cross Reference 1 =]
(1) I (Unused Label) e ‘ (Entire Projects) - uﬁ‘ Wiewr ™ Options., | =
DevicefLabel Device Ladder Syrnbol | Position Prograrn File MNarme Data Name Carnrment Access from Externa,..  *
Filter Condition Filter Condl... Fiter Condition Fitter Condition Fitter Condition Fitter Condition Filter Condition Fitter Condition ‘E‘
B G_b_label_1 MO 1LineiCalumn Global Tnwalid N
B G_h_label_2 M1 ZLine 1Colurnt Global Trvalid
B G_b_label_3 M2 3Line 1Column Global Trwalicl
B G_b_label 5 SM400 SLine 1Column Global Trwalicl
B i_bLabell 1Line 1Colurmn FUNFILE FLRPoU
B o_blLahbelz 2Line1Column FUNFILE FLnPOL
B uLabell 1Line 1Calurmn MAIN ProgPoul o

39: Cross Reference Information of Unused Label

Operating procedure
1. To specify a range to be searched, select the search location of a label by clicking & in the toolbar (1). (Multiple

selections allowed.)

2. Click 1.
Global labels which are not used in all POUs in a project and local labels which are not used in POUs within the range to be

searched are displayed in a list.

Precautions
 Afunction block, function, and structure which are not utilized in a program are not searched for.
» Alabel used in "Block Information" in the "Properties" screen of an SFC block as an array index is regarded as an unused

label if it is not used in a program.
« Labels specified as aliases are not detected as unused labels even when these are not used in a program.

Deleting unused labels
Labels can be deleted by specifying it in the list when "(Unused Label)" is selected in the search box in a Cross Reference

window.

Operating procedure
1. Select a label in the result list. (Multiple selections allowed.)

2. Right-click and select [Delete Label] from the shortcut menu.

Precautions

* When a label is deleted, the program related to the deleted label will be in the unconverted state.

* When utilizing a function block/function in a program, an input argument and an output argument which are not used in the
function block/function are treated as unused ones. Note that the definition of a function block/function is changed when
deleting an input argument and an output argument.

* When VAR_PUBLIC and VAR_PUBLIC_RETAIN are not used in the function block of the definition source, these are
detected as unused labels even when used in a program other than the function block of the definition source.

» When a label name of an input/output argument of a function block utilized in an ST program corresponds to a local label
name in the ST program, it is not detected as an unused label.
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9.7 Displaying Device Usage List

Display the usage of the specified devices.
Supported editor: Ladder editor, ST editor, FBD/LD editor, SFC diagram editor, and parameter editor !
*1  When "(Current Window)" is specified, data in the parameter editor is not used for this operation.

Window
[Find/Replace] = [Device List].

Device List =]
(1) B w0 | | (Entire Projects) - @l Setting = ‘ < > v

Device: Contact Count Coil Count Parameter Count Carmment 5
evice

M1 1 Caontact Count

M2 1
M3
s Comment

M5 —
WM&
M7
(S
Mg
110 1 2
M11 1
M1z 1 -

Coil Count

Parameter Count

{&(&I_‘

The display format of the device list can be set in the screen displayed by selecting [Setting] = [Batch Setting] in the tool bar
(1)
Operating procedure

Set each item and press the key.
To specify the range to be searched, select the search location of a device/label by clicking & in the toolbar. (Multiple
selections allowed.)

Considerations for search in Device List

BSearching for coil instructions
As output instructions, the following application instructions can also be the target of search.
SET, RST, PLS, PLF, FF, SFT, SFTP, and MC

BSearching for assigned devices
The following devices cannot be searched even when they are assigned to labels.

* Double-word device (LT, LST, LC, and LZ)
* Indirect-specified device
» Digit-specified device (used in a editor except for the ladder editor)

ESearching for R devices and ZR devices

R devices and ZR devices are searched separately in the Device List.
Specify them separately when searching for R devices or ZR devices.
FX5CPUs do not support ZR devices.

BMChecking the locations of devices used

The locations of devices used can be checked by opening a Cross Reference window with a device in "Device List". To open
a Cross Reference window, select a row in "Device List" and follow any of the following operations.

« Press the [Cul+[[E] keys or press the key

* Double-click the row

* Right-click = select [Cross Reference] from the shortcut menu

For details on the Cross reference function, refer to the following section.

[=5~ Page 308 Displaying Device and Label Reference Information in a List
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EDisplaying and editing comments

+ To search data by selecting one program, the comments specified by selecting [Tool] = [Options] = "Project" = "Device
Comment Reference/Reflection Target" are displayed. (=5~ Page 268 Device comments)

» To search data by selecting multiple programs, common device comments are displayed.

» To edit a comment, open the editor where the comment is defined by selecting a row in the Device List, then right-clicking
and selecting [Comment Edit] from the shortcut menu.

BSearching for a step relay (SO)
when searching for a step relay (SO), specify a step relay with a block specification (BLO\SO).
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10 sSeGMENTING PROGRAMS

By segmenting a process program which is used repeatedly in a program into an element, it can be used in a sequence

program.

Efficient program development reduces a program error, thus program quality will be improved.

A segmented program file is referred to as 'POU' (==~ Page 82 Data configuration).

Besides, multiple POUs can be collected into a different file from a project. The file is referred to as 'library'.

POU

There are two types of POUs which can repeatedly be used; function blocks and functions.

Remote head modules do not support it.

HEFunction block

'Function block' is a program component (POU) created by segmenting a program, which outputs an operation result in

accordance with a value of the internal memory and an input value, into components.
It is classified into the following three types.

POU

Description

Reference

Function block
(User-created)

A function block which is created from a program including a label defined as an input label, internal
label, or an output label.

In a project used for an RnPCPU (process mode/redundant mode) and an RnPSFCPU, a function
block in which the process control processing of a manufacturer-defined tag FB is customized (user-
defined tag FB) can be created.

Page 317 Creating a
Function Block

Page 321 Creating a user-
defined tag FB

Standard function block

A function block which can be used in general. It is prepared in GX Works3 in advance.

Page 45 Element
selection window

Process control function
block

A function block for process control. It can be used in the following programs. It is prepared in GX
Works3 in advance.

In addition, process control function blocks can be used in the following program.

« FBD/LD program for process control

» FB program of a user-defined FB placed in an FBD/LD program (FBD/LD program)

» FB program of a user-defined tag FB placed in an FBD/LD program (FBD/LD program)

Page 45 Element
selection window

Module FB

A function block which is created by segmenting a dedicated processing for a module. It is prepared in
GX Works3 in advance.

Page 326 Enhanced use
of module FBs

HEFunction

'Function' is a program component (POU) created by segmenting a program, which has no internal memory and outputs the

same operation result to the same input value always.

It is classified into the following two types.

POU

Description

Reference

Function
(User-created)

A function block which is created from a program including a label defined as an input label or an
output label.

Page 328 Creating a
Function

Standard function

A function which can be used in general. It is prepared in GX Works3 in advance.

Page 45 Element
selection window
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Library

'Library' is an element collection of multiple POUs and structures. Elements in a library can be used in multiple projects.

EUser library

'User library' is an element collection which is composed of created POUs and structures.
For details, refer to the following section.

(=5~ Page 330 Enhancing Use of User Library

BApplication library/MELSOFT Library (sample library)

'MELSOFT Library' (Sample Library) is an element collection provided by a manufacturer.

To obtain the application library/sample library (MELSOFT Library), please consult your local Mitsubishi representative.
For details, refer to the following section.

[=5~ Page 338 Enhanced Use of Application Library/MELSOFT Library

Remote head modules do not support it.
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10.1 Creating a Function Block

This section explains the method to create a sequence program using function blocks.

Function block

For details on function blocks, refer to the following manuals.
[TIMELSEC iQ-R Programming Manual (Program Design)
LTIMELSEC iQ-F FX5 Programming Manual (Program Design)

Procedure to use
1. Create new function block data. (==~ Page 318 Creating new data)

2. Register a local label to use in a program body of a function block. Up to 5120 local labels can be registered in a function
block. (=5~ Page 318 Setting labels)

3. Createa program body by using a label. (==~ Page 319 Creating a program)

4. Paste a function block onto a sequence program. (=5~ Page 187 Inserting function blocks, Page 220 Inserting function
blocks)

Creating a function block

The following explains the method to create a function block.

B Number of creatable function blocks

RCPU (other than RO4CPU): Up to 8192 in conjunction with function data

R0O4CPU: Up to 4096 in conjunction with function data

FX5CPU: Up to 960 in conjunction with function data

However, the maximum number of data that can be created may not be reached depending on the configuration of FB files
and FUN files.
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Creating new data

A function block data can be created in a project on the "New Data" screen.

Item Description
Detail Inherent Use MC/MCR to Control EN"" | For "Yes", the MC/MCR instructions are used to control 'EN'.
Setting Property For "No", the CJ instruction is used to control 'EN'".

Select "Yes" when the raising/falling instructions are used in an FB.

The operations of a timer/counter and the OUT instruction used in an FB differ depending the
selected item.

For details, refer to the following manual.

LIIMELSEC iQ-R Programming Manual (Program Design)

LIIMELSEC iQ-F FX5 Programming Manual (Program Design)

Use EN/ENO For "Yes", a function block with EN/ENO is created, and EN/ENO labels can be used in a
program without registering as local labels.

For "No", a function block without EN/ENO is created.

For details on EN/ENO, refer to the following manuals.

LTIMELSEC iQ-R Programming Manual (Program Design)

LLIMELSEC iQ-F FX5 Programming Manual (Program Design)

FB File FB File of Add Destination Select a storage destination file of a function block to be created.
A new storage destination file can be created by entering a file name directly.

FB Type For "Macro Type", the program body of a function block is stored in an FB file that will be the
storage destination of the call source program block or program body of the function block.
For "Subroutine Type", the program body of a function block is stored in an FB file.

*1  For the conditions to select "Yes", refer to the following section.
==~ Page 318 Conditions to select "Yes" for "Use MC/MCR to Control EN"

EConditions to select "Yes" for "Use MC/MCR to Control EN"
When all of the following conditions are applied, "Yes" can be selected for "Use MC/MCR to Control EN.

Condition

1 "Yes" is selected for "Use EN/ENO".

2 Any of the following settings are set.

* "Macro Type" is selected for "FB Type".

* "Yes" is selected for the following option and "Subroutine Type" is selected for "FB Type".

[Tool] = [Options] = "Convert" = "Basic Setting" => "Operational Setting" = "Function Block" = "Enable to Use MC/MCR to Control EN"

3 A CPU module and GX Works3 supporting this setting are used.
For the versions supporting this setting, refer to the following manual.
[IMELSEC iQ-R CPU Module User's Manual (Application)

Precautions

« If the function block in which the MC/MCR instruction is used is not executed, the outputs and the current values of timers
in the function block will be reset. (If the instruction is not used, the current values are retained).

* When "Yes" is selected for "Use MC/MCR to Control EN", the system uses 'NO' (nesting) for MC/MCR instructions in an FB.
Therefore, do not use 'NO' for the MC/MCR instructions in the same FB.

Setting labels

Set a label to use in a program body on the label editor.
The operations on the screen is the same as that of other label editor. For details, refer to the following section.
(=5~ Page 157 Registering Labels

Operating procedure

Select "FB/FUN" = "(file name)" = "(FB)" = "Local Label" in the "Navigation" window.

Precautions

Do not assign the instance of a function block to an alias. (=5~ Page 159 Alias)
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Creating a program

Create a program body of a function block by using a label.

Both local labels of the function block and global labels can be used.
The method for entering programs is the same as that of each program.

Operating procedure

1. Select "FB/FUN" = "(file name)" = "(FB)" = "ProgramBody" in the "Navigation" window.

2. Configure the programs.

Changing the type of a function block

Change the type of a function block (macro type/subroutine type).

Operating procedure
1. Select "FB/FUN" = "(file name)" in the "Navigation" window.
2. Select [Project] = [Data Operation] = [Properties].

3. Setthe type of the function block for "FB Type" in the "Properties" screen, and click the [OK] button.

Setting reserved area capacities

Set the reserved area capacities of FB instances for each function block.

To apply the set reserved area capacities for programs, all the programs are required to be converted (reassigned).
For details on reserved area capacities, refer to the following manual.
[TIMELSEC iQ-R Programming Manual (Program Design)

Operating procedure

1. Select "Yes" for the following option.
[Tool] = [Options] = "Convert" = "Basic Setting" = "Operational Setting" = "Function Block" = "Enable to Set Reserved
Area"

2. Select "FB/FUN" = "(file name)" = "(FB)" in the "Navigation" window.
3. Sselect [Project] = [Data Operation] = [Properties].

4. Setareserved area capacity for "Label Reserved Area" ,"Latch Label Reserved Area", or "Signal Flow Reserved Area",
then click the [OK] button in the "Properties" screen.

5. convert (reassign) all the programs.

Precautions

« For projects used for FX5CPUs, the reserved area capacities of function blocks cannot be changed.
 Only for subroutine type function blocks, the reserved area capacity for "Signal Flow Reserved Area" can be set.
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Converting function blocks

* Function blocks (POUs) will not be converted even if a conversion was attempted as long as FB instances have not been
created, or FB instances have been created only in unregistered programs.

» When a function block is edited, all the programs in which the FB file and the function block are used will be in unconverted
state.

EWhen editing only the program body of a subroutine type function block

By setting the following option, only the edited FB program or FB file will be in the unconverted state.

* [Tool] = [Options] = "Convert" = "Basic Setting" = "Operational Setting" = "Convert, Online Program Change Target
Setting"

When an unconverted function block is converted after changing the option from "High-Speed" to "Low-Speed", a POU

including the function block is also converted.

Precautions

If the option is set to "High-speed" and any one of the following instruction is used in a subroutine type function block, a
conversion error may occur. A conversion is successfully completed by performing the conversion function or online program
change function.

* Rising instruction

« Falling instruction

+ SCJ instruction

* STMR instruction

Considerations when creating FB programs

BUse of devices

Using labels is recommended for creating FB programs.

If an FB program which uses devices (X10, Y10, etc.) is used at multiple locations, the program may not operate normally.
In addition, if an FB program which uses devices for the OUT instruction is used at multiple locations, duplicated coil is
resulted. Duplicated coil can be avoided with the SET/RST instruction.

EWhen using master control instructions
When using a master control instruction in an FB program, use the MC instruction and the MCR instruction together.

EWhen using function blocks for a sequence program to be executed multiple times in a single

scan
If a function block, which contains a rising instruction/falling instruction, or an instruction that requires multiple scans before

the execution completion, is used in a sequence program to be executed multiple times in a single scan, the program may not
operate normally.

Item Description

Program type to be executed multiple times in a single scan « Fixed scan execution type program
* Interrupt program

* Subroutine program

* FOR-NEXT instruction program

Unusable instructions for FBs which are used for above Instructions which require multiple scans before the execution completion
programs (JP.READ/JP.WRITE instruction, SORT instruction, SP.FREAD/SP.FWRITE instruction, etc.)

Rising instruction
(OP instruction (such as MOVP instruction), PLS, etc.)

Falling instruction
(PLF, LDF, ANDF, ORF, MEF, FCALLP, EFCALLP, etc.)

320 10 SEGMENTING PROGRAMS
10.1 Creating a Function Block



Creating a user-defined tag FB

The control processing of a manufacturer-defined tag FB can be customized by creating a user-defined tag FB.

In the FB program of a user-defined tag FB, the tag data can be referenced by using a tag access FB of a process control
function block and a structure label for tag data reference.

A user-defined tag FB can be used only in an FBD/LD program for process control in a project used for an RnPCPU (process
mode/redundant mode) and an RnPSFCPU.

Procedure to use
1. Create new function block data. (=5~ Page 321 Creating new data)

2. Createa program body of a user-defined tag FB. ((=5~ Page 321 Creating a program)

3. Register a tag FB for which a user-defined tag FB has been specified on the tag FB setting editor.({=5~ Page 169
Registration of tag FBs)

A

Create an FBD/LD program for process control by using a tag FB instance of a registered user-defined tag FB.

o

Set the initial value of an FB property. (=5~ Page 233 Display/setting an FB property)

o

Write the program to the programmable controller. (=5~ Page 392 Writing data to a programmable controller)

N

Monitor and debug the program by displaying a faceplate.(I~>~ Page 448 Checking tag data)

S

Apply the initial value of the FB property. (=5~ Page 452 Initial FB property value update/FB property management)

Precautions

If the definition of a user-defined tag FB is deleted in the "Navigation" window, the project may be incorrect.
Before deleting a user-defined tag FB, search an FB definition name by using the character string search function and check
that it is not used in a project.

Creating new data

A function block data can be created in a project on the "New Data" screen.

Item Description

Detail Program Program Language Select a program language to be used in a function block.

Setting Configuration When creating a user-defined tag FB, select "FBD/LD".
Use as Tag FB Select whether to use a function block as a tag FB.

When creating a user-defined tag FB, select "Yes".

Tag Type Select a tag type.

FB File FB File of Add Destination Select a storage destination file of a function block to be created.
A new storage destination file can be created by entering a file name directly.

FB Type When creating a user-defined tag FB, "Subroutine Type" is selected automatically.

Creating a program

Create a program body of a user-defined tag FB by combining a function and a function block.

The method for entering programs is the same as that of an FBD/LD program.

Precautions

» Do not use the El instruction in a user-defined tag FB or a function and function block which is called from a user-defined
tag FB
» User-defined tag FBs cannot be utilized in other project by registering to the user library.
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HTag access FB

Tag access FBs can be used in a user-defined tag FB.

However, if a tag access FB to use does not support the tag type of a user-defined tag FB type, the tag access FB cannot be
used.

The following table shows the tag access FBs and the supported tag types.

Tag Type Tag access FB

1/0 control Loop control operation Tag special
PID M+P_IN, M+P_OUT1, M+P_DUTY M+P_PID(_T), M+P_PHPL M+P_MCHG
2PID M+P_IN, M+P_OUT1, M+P_DUTY M+P_2PID(_T), M+P_PHPL M+P_MCHG
2PIDH M+P_IN, M+P_OUT3_ M+P_2PIDH(_T)_, M+P_PHPL M+P_MCHG
PIDP M+P_IN M+P_PIDP(_T), M+P_PIDP_EX(_T)_, M+P_MCHG

M+P_PHPL

SPI M+P_IN, M+P_OUT1, M+P_DUTY M+P_SPI(_T), M+P_PHPL M+P_MCHG
IPD M+P_IN, M+P_OUT1, M+P_DUTY M+P_IPD(_T), M+P_PHPL M+P_MCHG
BPI M+P_IN, M+P_OUT1, M+P_DUTY M+P_BPI(_T), M+P_PHPL M+P_MCHG
R M+P_IN, M+P_OUT2 M+P_R(_T), M+P_PHPL M+P_MCHG
ONF2 M+P_IN M+P_PHPL, M+P_ONF2(_T) M+P_MCHG
ONF3 M+P_IN M+P_PHPL, M+P_ONF3(_T) M+P_MCHG
PGS — M+P_PGS M+P_MCHG
PGS2 — M+P_PGS2_ M+P_MCHG
MOUT M+P_MOUT — M+P_MCHG
MONI M+P_IN M+P_PHPL —
SWM M+P_IN, M+P_MSET_ M+P_PHPL M+P_MCHG
MWM M+P_IN, M+P_MOUT M+P_PHPL M+P_MCHG
SEL — M+P_SEL(_T1)(_T2)(_T3) M+P_MCHG
BC M+P_PSUM, M+P_BC — —
PSUM M+P_PSUM — —
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EStructure label for tag data reference
When using a tag data value (such as the SV value, PV value, MV value) in an program of a user-defined tag FB, use a
structure label for tag data reference.

Structure labels for tag data reference can only be used in the FB program of a user-defined tag FB.

The following table shows the structure labels for tag data reference that can be used in each tag type.

Tag type Structure label for tag data Tag data structure type Usage example in the FB
reference program of a user-defined tag
FB
PID _PID M+TM_PID _PID.MV
2PID _2PID M+TM_2PID _2PID.MV
2PIDH _2PIDH M+TM_2PIDH _2PIDH.MV
PIDP _PIDP M+TM_PIDP _PIDP.MV
SPI _SPI M+TM_SPI _SPLMV
IPD _IPD M+TM_IPD _IPD.MV
BPI _BPI M+TM_BPI _BPLMV
R R M+TM_R _R.MV
ONF2 _ONF2 M+TM_ONF2 _ONF2.MV
ONF3 _ONF3 M+TM_ONF3 _ONF3.MV
MONI _MONI M+TM_MONI _MONILPV
MWM _MwM M+TM_MWM _MWM.MV
BC _BC M+TM_BC _BC.PV
PSUM _PSuMm M+TM_PSUM _PSUM.PV
SEL _SEL M+TM_SEL _SEL.MV
MOUT _MouT M+TM_MOUT _MOUT.MV
PGS _PGS M+TM_PGS _PGS.MV
PGS2 _PGS2 M+TM_PGS2 _PGS2.PV
SWM _SWM M+TM_SWM _SWM.MV
PVAL _PVAL M+TM_PVAL _PVAL.PV
HTCL _HTCL M+TM_HTCL _HTCL.MV_HT
NREV _NREV M+TM_NREV _NREV.MAN
REV _REV M+TM_REV _REV.MAN
MVAL1 _MVAL1 M+TM_MVALA1 _MVAL1.MAN
MVAL2 _MVAL2 M+TM_MVAL?2 _MVAL2.MAN
TIMER(1 _TIMER1 M+TM_TIMER1 _TIMER1.MAN
TIMER2 _TIMER2 M+TM_TIMER2 _TIMER2.MAN
COUNT1 _COUNT1 M+TM_COUNT1 _COUNT1.MAN
COUNT2 _COUNT2 M+TM_COUNT2 _COUNT2.MAN
PB _PB M+TM_PB _PB.MAN
ALM _ALM M+TM_ALM _ALM.ALM1
ALM_64PT _ALM_64PT M+TM_ALM_64PT _ALM_64PT.ALM1
MSG _MSG M+TM_MSG _MSG.MSG1
MSG_64PT _MSG_64PT M+TM_MSG_64PT _MSG_64PT.MSGH1
Precautions

When the global label setting "M+PTAG" or tag data structure in a project is deleted, a structure label for tag data reference is

also deleted. Add a structure label for tag data reference in the FB program of a user-defined tag FB.
« [Edit] = [Process Control Extension] = [Add Structured Data Type Label for Tag Data Reference]
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BUsage example of tag data
To use the member of tag data of a user-defined tag FB in an FBD/LD program for process control, create a variable element

with a name '(label name of the tag data).(member name of the tag data)'.

[Ex]

When using the MV value of user-defined tag FB 'TIC021_FB', create a variable element with the name 'TIC021.MV".
» Label name of tag data: TIC021
* Member name of tag data: MV

TICOY FE
UFIDT

ANOD J— PN WAUT ! ADUTO0 )

CAZINT CASOUT

CASOUT_T

2

[ Too¥ My = TempOutput |
4 s

BUsage example of a structure label for tag data reference
To use the member of tag data of a user-defined tag FB in the FB program of a user-defined tag FB, create a variable element

with a name '(name of a structure label for tag data reference. member name of the tag data)'.

[Ex]

When using the MV value of a user-defined tag FB (tag type: PID), create a variable element with the name '_PID.MV".
» Structure label for tag data reference: _PID (tag type: PID)
* Member name of tag data: MV

MPINI MPPHPL 1 MPPIDT 1
WP N WP PHPL WP _PIDT
R PR PR FuFD PR
5 3
GASIN.T
7
SEL
[ FOMAN  — —  Fomv
12 | 16
[ PDMv — o
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Method for having an operation constant to a user-defined tag FB

The following shows the procedure for directly setting an initial value such as that of an operation constant of a tag access FB
used in an user-defined tag FB from the user-defined tag FB in a program.

For details on operation constants, refer to the following manual.

LTIMELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

Operating procedure

1. Register a label of VAR_PUBLIC' class or

'VAR_PUBLIC_RETAIN' class to a local label of a user-

defined tag FB.

2. Substitute the registered label (step 1) for an operation

constant.
To substitute a label for an operation constant of a tag
access FB, use a variable element.
Example)
When substituting a label for the operation constant 'MTD'

with the tag access FB (label name: M_P_2PID_1), define a

variable element with the label name 'M_P_2PID_1.MTD".

Connect the label registered in step 1 and the variable label

with the name "M_P_2PID_1.MTD".
3. Register a user-defined tag FB on the tag FB setting
editor.

4. Place the user-defined tag FB (step 3) on an FBD/LD
program.

5. Select the placed user-defined tag FB.

The registered label (in step 1) is displayed in the "FB
Property" window.

For details on "FB Property" window, refer to the following
section.

=~ Page 233 Display/setting an FB property

XdtBHe

U TAGFB1_FB

User_TagFB1
input!  outputl

input2

1

(M _P _2PID_1.MD)
2
M_P_2PID 1
M+P_2PID
PVP MVD
CASIN
4
FEB Property =]
[ part <Filter>
U_T&GFB1_FB
Label Name Thitial Value o
MTD [il] )
FALSE
AUTI FALSE
Gasl FaLSE
GV TRUE
GSVI TRUE -
DataType Bit a
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Enhanced use of module FBs

In GX Works3, 'Module FB', which is composed of the segmented processing for each module (function block), is provided.
By using the module FBs, the operation settings can easily be performed without programming the processing of each
module.

Note that the module FBs cannot be used in safety programs.

Importing module FBs in project

Module FBs are displayed in the [Module] tab in the "Element Selection" window when one of the following operations is
performed.

* Place a module on a module configuration diagram and fix parameters.

« Add a new module in the "Navigation" window.

Poin t

The manual of a module FB can be displayed from the "Element Selection" window.
Select and right-click a module FB, then select [Help] from the shortcut menu.

Using module FBs in programs

Operating procedure
1. Drag a module FB in the [Module] tab in the "Element Selection" window and drop it onto a program.

2. Selecta target label (local label or global label) in the pull-down list in the "FB Instance Name" screen, and enter an FB
instance name.

Once an FB instance is created, the created function block (local Label, program body) is registered into "M_FBLIB" in the

"Navigation" window.

Precautions

* When using a module FB, registering a module label in advance (at creation of new project) is recommended.
Otherwise, it may take time when using the module FB.
» Do not assign the instance of a module FB to an alias. (=5~ Page 159 Alias)

BUsing a library associated with a module
Depending on a module (simple motion module), a library that is associated with a module can be used.

The following shows the procedure to use the library.

Operating procedure
1. Inthe [Module] tab in the "Element Selection" window, double-click "(module name)" under the tree of "Module FB".

2. Readthe message, and click the [Yes] button.”!
A message with "Environment Setup Procedure" described in is displayed.

3. Obtaina library by following the message.

4. Register the library to the library list. ({5~ Page 335 Registering user libraries in the library list)
A shortcut to the library is added as a child item of "(module name)" in the tree expanded (double-clicked) in step 1.

5. Double-click the shortcut to the library.

6. Utilize an element from the library to a project. (=5~ Page 335 Utilizing an element)
*1  The message may not appear depending on the module.
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Precautions

EData to be displayed

When a library associated with a module is registered to the library list, the data displayed as child items of the module FB in
the tree may differ.
* Only a shortcut to the library is displayed.

» A shortcut to the library and a module FB are displayed.
» Only a module FB is displayed.

HRedisplay of a shortcut to a library

A shortcut to the library disappears once the project is closed.

When opening the project next time, select a module in which a library associated with the module is used.
By clicking the [Yes] button after reading the message”, a shortcut to the library is displayed again.

*1  The message may not appear depending on the module.

HRedisplay of a module FB

To redisplay module FBs that are not displayed in the tree, perform any one of the following operations.

No. | Operation

1 Delete the library that is associated with a module from the library list. (=5~ Page 335 Deleting libraries/updating display information)

2 @ Open the project again.
@ In the [Module] tab of the "Element Selection" window, double-click "(module name)" under "Module FB" in the tree.
© Click the [No] button in the confirmation message appeared.

Setting operation parameter of module FB

Operating procedure

1. Open the label editor where the FB instance of the module FB is registered (local label or global label of the program
where module FB is used).

2. Select the FB instance and enter the initial value of the label in the extension display area.

However, the initial value of a label whose operation parameter is array cannot be set in a label editor. Set an initial value in a
program.

When the operation parameter of module FB set in the label initial value is changed by program, the module FB operates with
the changed value. Before changing the label values of a module FB, check the influence of the change using the Cross
Reference function.

Editing module FBs

A local label and a program body of a module FB cannot be edited.

However, module FBs can be copied in the "Navigation" window and the copied ones can be edited.
'+' of the copied module FB names will be replaced with ' .
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10.2 Creating a Function

This section explains the method to create a sequence program using functions.

Functions

For details of the functions, refer to the following manuals.
[TIMELSEC iQ-R Programming Manual (Program Design)
LTIMELSEC iQ-F FX5 Programming Manual (Program Design)

Procedure to use

1. Create new function data. (==~ Page 328 Creating new data)

2. Register a local label to be used in a FUN program. Maximum 5120 local labels can be registered in a function.
(=5~ Page 328 Setting labels)

3. Create a FUN program using labels. (=5~ Page 329 Creating a program)

4. Paste the function onto a sequence program. (=5~ Page 191 Inserting functions, Page 220 Inserting functions)

Creating a function

The following explains the method to create a function.

B Number of creatable functions

RCPU (other than R04CPU): Up to 8192 in conjunction with function block data

RO4CPU: Up to 4096 in conjunction with function block data

FX5CPU: Up to 960 in conjunction with function block data

However, the maximum number of data that can be created may not be reached depending on the configuration of FB files
and FUN files.

Creating new data

A function block data can be created in a project on the "New Data" screen.

Item Description

Detail Setting Use EN/ENO Yes Become a function with EN/ENO.

EN/ENO labels can be used in a program without registering as local labels.
For details on EN/ENO, refer to the following manuals.

LLIMELSEC iQ-R Programming Manual (Program Design)

LTIMELSEC iQ-F FX5 Programming Manual (Program Design)

No Become a function without EN/ENO.

FUN File of Add Destination Select the storage destination file of a function to be created.
A new storage destination file can be created by entering a file name directly.

Setting labels

Set a label to use in a program body on the label editor.
The operations on the screen is the same as that of other label editor. For details, refer to the following section.
[~ Page 157 Registering Labels

Operating procedure

Select "FB/FUN" = "(file name)" = "(Function)" = "Local Label" in the "Navigation" window.
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Creating a program

Create a program body of a function by using a label.

The labels set to the local label of the function can be used.
The method for entering programs is the same as that of each program.

Operating procedure

1. Select "FB/FUN" = "(file name)" = "(function)" = "ProgramBody" in the "Navigation" window.

2. Configure the programs.

Converting functions

» Functions (POUs) will not be in the converted state even if the conversion was attempted as long as functions are not used

in the program, or functions are used only in unregistered programs.
» When a function is edited, all the programs in which the FUN file and the function are used will be in unconverted state.

EWhen editing only the program body of a function

By setting the following option, only an edited FUN program or FUN file will be in unconverted state.

* [Tool] = [Options] = "Convert" = "Basic Setting" = "Operational Setting" = "Convert, Online Program Change Target
Setting"

When an unconverted function is converted after changing the option from "High-speed" to "Low-speed”, a POU including the

function is also converted.

10 SEGMENTING PROGRAMS 2
10.2 Creating a Function 3 9



10.3 Enhancing Use of User Library

This section explains the method to store a created element in a library file and utilize it to a sequence program.

In this section, the user library is explained as a library.

User library

The user library collects the elements which are used generally in multiple projects to make them easy to use. It can be used

by importing elements of a library to each project.

The following data can be registered in the user library.
* POUs (program block, function block, function)

* Global labels, structures

Project A

Library

Importing only necessary elements
and utilizing them

,= Element 1 ” Element 4 |

| Element 2 ” Element 5 |

/I Element 3 ” Element 6 |

Procedure to use

1. Createa library file. (=5~ Page 331 Creating a library)
2. Register a library in GX Works3. (==~ Page 335 Registering user libraries in the library list)

3. Utilize elements from a library to projects. (==~ Page 335 Utilizing an element)

Precautions

When using the library file which is on a network drive or a removable media, save the file in the hard disk of a personal
computer before using.
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Creating a library

The following explains the operations such as the creation and editing methods of a library.

Preparing a source project for library

To create a library, a source project is required.
Prepare an existing project or a project that collects the elements to be registered in a library.

Precautions

After registering a library, the registered elements are displayed in the [Library] tab in the "Element Selection" window.
However, the information of global labels (such as label name, and data type) is not displayed.

When creating a library that includes multiple global labels, set comments to distinguish them on the "Properties" screen of
global labels.

Creating a library file

Alibrary file can be created by exporting a project as a library file (*.usl).

The library file is a file that stores the data related with elements in a project.

To prevent libraries and elements from falsification, set a password when exporting them.

Operating procedure
1. After creating elements in a project, select [Project] = [Library Operation] = [Export Library].

2. Click the [OK] button on the confirmation screen appeared.

MELSOFT GX Works3 [3e]

i Export the project as the G Works3 Format library file.
Make the following data public as the POU of library.
- Program Block.
- Function BlackjFunction

- Global Label/structured Data Typs

Please check or set dekails in [Detailed Setting].

Current Setting: Default

[Make Public]
All POUS

[Editable/Mon-editable Setting]
Library: Editable
POU: Editable

[Help Setting]
Library: External Reference

POL: External Reference

By clicking the [Detailed Setting] button on the screen above, the following can be set on the "Library Export Detailed

Settings" screen.

Item Description
Make Public Set whether to release or close the data to users who use the library.
Editable/Non-editable Setting Set whether to set a password to edit to the exported library.

When setting a password, the applicability of editing (editable/read-only/read-protected) can be set for
each element.

Additionally, an individual password can be set to a read-protected POU.

By selecting the checkbox of "Disable Password Authentication", editing of a read-protected POU can
be disabled. (==~ Page 332 A POU whose password authentication is disabled)

Help Setting Set whether to import the help file to the library or refer it externally.

Precautions

* For read-only or read-protected elements utilized from other libraries, the reading applicability of the elements can not be
changed when exporting them.

* For the unusable character strings to a library name, refer to the following section.
(==~ Page 538 Unusable character strings for the name of a project/work space/library)

10 SEGMENTING PROGRAMS 1
10.3 Enhancing Use of User Library 33




BA POU whose password authentication is disabled
When disabling password authentication for a read-protected POU, note the following on a library file in which a read-

protected POU has been registered, and on a project in which the library file was created.

* Do not delete them; otherwise, the POU cannot be opened.

« It may not be determined if they are the latest ones.
To prevent this, before creating a library file, setting version information to the library file or a project in which the library file
is to be created is recommended.

The operating procedure for setting version information is shown below.

Item Procedure

Project @ Select "Project” in the "Navigation" window.

@ Right-click it and select [Properties] in the shortcut menu.
© Enter a text for "Version" in the "Properties" screen.

O Click the [OK] button.

@ Save the project.

Library file @ Enter a text for "Version" in the "Export Library" screen, which is displayed when creating a library file. (1=~ Page 331 Creating a library
file)
@ Click the [Save] button.
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Creating a library in GX Works3 format from a library in GX Works2 format

Remote head modules do not support it.

Operating procedure

1. Select [Project] = [Open Other Format File] = [GX Works2 Format] = [Open User Library], and specify the library to be
converted into a GX Works3 project.

2. Select the series on the confirmation screen displayed, then click the [OK] button.
3. Checkthe project after changing the module type, then edit it if necessary.
4. Export the project as a library file.

Creating a library in GX Works3 format from a library in GX IEC Developer format

This function is supported for the SUL format files which are created with GX IEC Developer version 7.04.

Operating procedure

A GX Works3 project is open

1. Select [Project] = [Open Other Format File] = [GX IEC Developer Format] = [Open SUL Format User Library], and
specify a library to convert to GX Works3 project.

2. Read the displayed message, and click the [OK] button.
3. Check the project after changing the module type, then edit it if necessary.
4. Export the project as a library file.

BA GX Works3 project is not open

1. Select [Project] = [Open Other Format File] = [GX IEC Developer Format] = [Open SUL Format User Library], and
specify a library to convert to GX Works3 project.

2. Readthe displayed message, and click the [OK] button.
The "New" screen appears.

3. Set each items in the "New" screen, and click the [OK] button.
4. Check the contents of the project after changing the module type, and edit the project as necessary.
5. Export the project as a library file.

HImport of some library POUs

1. Createa library in GX Works3 format from a library in GX IEC Developer format. (=5~ Page 333 Creating a library in GX
Works3 format from a library in GX IEC Developer format)

2. Open a GX IEC Developer format project in a GX Works3 project by changing the module type. (=5~ Page 97 Opening a
GX IEC Developer format project)

w

Register the user library exported in step 1 in the library list. (=5~ Page 335 Registering user libraries in the library list)

A

Copy the library POUs to the GX Works3 project.

o

Repeat step 1 to step 4 for each GX IEC Developer format library.

Precautions

When a password is set for the user library, entering password is required when importing library elements.

However, when the following option is set in GX IEC Developer, entering a password is not necessary.

« [Edit] = [User Library] = [Change Password] = "Change Password (user library name)" = "Allow read access for closed
library”
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Editing libraries

Elements in a library file can be edited, added and deleted same as projects.

The password authentication is required when editing the library protected by password. Besides, the user registration is
required for the library file exported from a safety project. (==~ Page 469 User management)

For details on the maximum number that can be created for each data, refer to the following section.

(=5~ Page 107 Maximum number of data that can be created in one project

Operating procedure
1. Select [Project] = [Open Other Format File] = [GX Works3 Format] = [Open User Library].

2. Edit POUs.
The editing method is same way as elements of the project.

Enhanced use of libraries

An element in a library can be utilized by registering the library in the library list.
The reference to the library file is registered in the library list.
The information of library file is saved not in a project unit but in a logon user unit on personal computer.

Library 1
Library list | Element 1 | | Element 3 |
Project LY
‘e(\oe_.“’ | Element 2 | | Element 4 |
g B
— Library 2
T I I |
\‘ EF'S
I || |
Library 3
Utilize \‘A l l l l
Cor N I —

For the considerations for utilizing the library file created in the different version of GX Works3, refer to the following section.
(=5~ Page 546 Using a Project in a Different Version
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Registering user libraries in the library list

Register a library containing elements to be utilized in the list.

Up to 64 libraries can be registered.

When the registered library file was edited while GX Works3 is running , updating the display information of library is
necessary.

Operating procedure
HRegistering libraries to be referenced
1. Select [Project] = [Library Operation] = [Register to Library List] = [User Library].

2. Select afile on the "Register Library to Library List" screen, then click the [Open] button.
For the library/element which is protected by password, the icon will be displayed in a pale color on the [Library] tab.

HDeleting libraries/updating display information
1. Select the [Library] tab in the "Element Selection" window.

2. Select the library to be deleted/updated, then select [Project] = [Library Operation] = [Delete from Library List] (L )/
[Update the Display Information of Library].

EDisplaying Help
1. Select the [Library] tab in the "Element Selection" window.

2. Selecta library or element, and select [Project] = [Library Operation] = [Help] or right-click [Help] from the shortcut
menu.

Utilizing an element

A library POU registered in the "Element Selection" window can be utilized to other projects.
To utilize POUs which were set the read-protection when exporting the library, the password is required before editing.

Operating procedure

HPasting elements onto the" Navigation™ window
Drag an element from the [Library] tab in the "Element Selection" window and drop it onto the "Navigation" window.

Elements can be dropped onto the place which is able to create the same kind of data only.
Read-protected POUs are displayed in the "Navigation" window as follow.

Read-protected Authenticated

= ﬂ1 ProgPou
B Local Label

% ProgPou
B- Local Label

™. Program

r;1 Program
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HPasting elements onto a program editor (function block/function only)
1. Drag an element from the [Library] tab in the "Element Selection" window and drop it onto a sequence program.

2. For a function block, select a target label (local label or global label) in the pull-down list in the "FB Instance Name"
screen, and enter an FB instance name.

EMaking the read-protected POUs editable

1. Select the POU which was utilized and read-protected, then right-click and select [Enter the Password to Edit] from the
shortcut menu.

2. Enterthe password on the "Password Authentication" screen, and click the [OK] button.
The element will be editable until the project is closed.

ECopy of utilized elements
» When the data name of a utilized element has "+", it will be replaced with "_" after a copy.

» Aread-protected element cannot be copied. However, it can be copied by entering password to edit.
« For an edit-protected element, the copy of the element can only be editable.

Precautions

EModule label/structure

A module label and structure cannot be utilized. Therefore, if utilizing an element in which a module label and/or structure is

used, the module label and/or structure will be changed to undefined.

To use the undefined label in the utilization destination program as a module label and/or structure, add the module label and/

or structure to the utilization destination program.

In the following cases, set an alias in the project of utilization destination and set the label name same as the one of the

utilized element. (I~ Page 159 Alias)

* An arias is used in a module label and/or structure of an utilized element

+ An instance name differ between a module label and/or structure in a utilized element and an added module label and/or
structure in a utilization destination

A POU whose password authentication is disabled

A read protected POU whose password authentication is disabled cannot be edited in the utilization destination project.
When editing the POU, edit a library file in which this POU is included or data in a project in which the library file was created.
(==~ Page 334 Editing libraries)

Additionally, the edited POU can be utilized to a project again by the following procedure.

Operating procedure

1. Export a library or project in which a POU is edited as a library file. (=5~ Page 331 Creating a library file)

2. Register the library file created in step 1 to the library list of the project to be utilized. (=5~ Page 335 Registering user
libraries in the library list)

3. Utilize the POU to a project from the registered library. (==~ Page 335 Utilizing an element)
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Updating library POUs

Update the elements of a library imported to a project.

Multiple libraries and elements can be updated at once.

In addition, an element (call destination element) that is called from a selected element will also be updated at the same time.
When updating them, if an element with the same name does not exist in the project, the elements of the call destination will
be added.

Window

1. Selecta library or library POU to update in the [Library] tab in the "Element Selection" window.

2. Select [Project] = [Library Operation] = [Update Library POU], or right-click a library element, and select [Update Library
POU] in the shortcut menu.

Update Library POU @
Please select the library POUs to be updated.
It may take several minutes to complets if multiple POUs are selected or the data size of project o library is large.
Data Type Data Mame Wersion in Project Version in Library Language in Library Library Marme
¥l Program Block ST_ProgPou_1 ST ST_Lib
Program Block ST_ProgPou_2 ST ST_Lib
Program Block ST_ProgPou_3 ST ST_Lib
Function Block ST_FhPoul ST ST_Lib
Function Block ST_FbPou2 ST ST_Lib
Glohal Label ST_Glabal ST_Lib
Program Block ProgPou FEDLD Lib_cormman
Function FunPou_D01 FEDLD Lib_comman
Function FunPou_D02 FEDLD Lib_cormman
Function FunPou_D032 FEDLD Lib_comman
Global Label Glabal Lib_rarmmon
‘ Select Al | ‘ Deselect Al | 7] Undate with Elements in Calles Undate ] | Cancel

Operating procedure
Set each item and click the [Update] button.

HCall destination element

'Call destination element' refers to as an element used in a POU. (Example: A function block used in a program block)
The data types of call destination elements are as follows:

* Function block (Standard and safety)

* Function (Standard and safety)

* Structure

* Global label (standard, safety, and standard/safety shared)

Precautions

This function is provided for projects created in an ST program or an FBD/LD program.

The following restrictions apply when a POU which was created in a ladder program or an SFC program is used in a library.

» Alibrary POU which is created in a ladder program or an SFC program cannot be updated.

» Alibrary POU which is used in a POU created in a ladder program or an SFC program cannot be updated.

» Afunction block which was registered as a global label cannot be updated.

* Global labels are not updated when an FB instance, which is used in a POU created in a ladder program or an SFC
program, is registered as a global label.

Checking for library updates automatically

By selecting "Yes" in the following option, whether or not user libraries are updated is automatically checked.
* [Tool] = [Options] = "Project" ="User Library" = "Library Update Check" = "Check User Library Date"
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10.4 Enhanced Use of Application Library/MELSOFT
Library

The application library/MELSOFT Library (sample library) are the element collection of program/function block/function/
structure that composed of specific processing.

In this section, the application library/MELSOFT Library (sample library) are explained as a library.

An element in a library can be utilized by registering the library in the library list.

The elements are imported into a project with by registering a library.

The registration method of a library differs depending on the file extension (*.gx3s, *.msIm).

To obtain the library, please consult your local Mitsubishi representative.

Remote head modules do not support it.

Precautions

Before registering a library, confirm that the module type of the current project (CPU module) supports the library.

Registering libraries of which file extensions are 'gx3s’

Operating procedure
1. Select [Tool] = [Register Sample Library].

2. Select a file on the "Open Sample Library" screen, and click the [Open] button.
The function block of the library is displayed in the "Navigation" window (‘M_FBLIB' is for the Mitsubishi Electric FA products,
and 'P_FBLIB' is for the partner's products).

Registering libraries of which file extensions are 'msim’

Operating procedure
HRegistering libraries to be referenced
1. Select [Project] = [Library Operation] = [Register to Library List] = [Library].

2. Select afile on the "Register Library to Library List" screen, then click the [Open] button.
The registered library is displayed on the library list.

HDeleting libraries
1. Select the [Library] tab in the "Element Selection" window.

2. Selectthe library to be deleted, then select [Project] = [Library Operation] = [Delete from Library List] (k).
BUpdating libraries

To update a library, refer to the following section.
[=5~ Page 337 Updating library POUs
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Library classification display

Libraries (*.mslm) can be classified by registering them into the library classification definition file.

To obtain the library classification definition file, please consult your local Mitsubishi representative.

Operating procedure

HClassifying libraries

1. Select the [Library] tab in the "Element Selection" window.

2. Click " on the toolbar and select [Register the Library Classification Definition].

3. Select afile on the "Register the Library Classification Definition" screen and click the [Open] button.
HCanceling library classifications

1. Select the [Library] tab in the "Element Selection" window.

2. Click [ on the toolbar and select [Delete the Library Classification Definition].
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PART 4

PART 4 DEBUGGING AND
OPERATION

This part explains the communication route setting to access a CPU module, reading/writing data, and
monitoring the execution status.
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13 WRITING/READING DATA TO CPU MODULE
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11 PROGRAM SIMULATION

This chapter explains the method for debugging a program offline by using the simulation function.

For modules supporting the simulation function, refer to the following section.
[~ Page 553 Using Simulation Function

11.1 Simulation Function

The Simulation function debugs programs using a virtual programmable controller on a personal computer.

GX Simulator3 is used for the Simulation function.

This function is useful to check programs before operating them actually since it enables debugging without the connection

with CPU module.
The following five simulations can be performed in GX Simulator3.

Purpose

Reference

Simulation of a CPU module (host CPU)

Project

Simulating

Operation of a programmable
controller can be checked in a
personal computer without using
the actual module.

Project Virtual programmable controller
) N (GX Simulator3)

Eoxsmuatos  [o] 2 & |

Tool

[ 1.1 RO4CPU |
LED SWITCH

R04CPU
READY

ERROR
P. RUN
USER

==>> :Writing data

Page 345 Simulation of a CPU
module

Simulation of a multiple CPU system

Project1 Project2

Simulating

Operation of programmable controllers
can be checked in a personal computer
without using the actual modules.

Project1 Project2

R04CPU  RO4CPU

RJFIGP2I-5K
RIFIENZI(GOIEG)
RATD

RY10R2

- :Setting a connection destination
+ writing data

Virtual system
ON / OFF (GX Simulator3)

Z——\

FX5CPUs do not support it.

Page 348 Simulation of a multiple
CPU system
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Simulation of a multiple CPU system including a programmable controller CPU and a motion | Page 351 Simulation of a

CPU

Project1 Project2

Simulating

Operation of a programmable controller
can be checked in a personal computer
without using the actual module.

Project1 Project2 Virtual motion CPU
L MT Simulator2)

=TeTE]

e
e

f Interacting

- R04CPU  R16MTCPU

-> :Setting a connection destination
+ writing data

RIGMTGPL
RITIGP21-5X
RJTIENT I{GGIEG)
RX10

RYTIR?

e —
AN V4

v Virtual system
ON/OFF (GX Simulator3)

FX5CPUs do not support it.

programmable controller CPU and
a motion CPU

Simulation of the system of a CPU module and simple motion module

Project

Simulating

Operation of a programmable controller can
be checked in a personal computer without
using the actual module.

Virtual simple motion module
(SMM Simulator)
ok
= _ W
= F 7\ B
c R04CPU RD77MS16 L —— |
f Interacting
© STOP @ RUN |
RJ7IGP21-SX -
--> :Setting a connection destination E;:;EN”(WEC)
+ writing data g
« ]
Stat Step.
N\ VA Ce=
Virtual system
ON / OFF (GX Simulator3)
|

Page 354 Simulation of a CPU
module and a simple motion
module
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Purpose Reference

Simulation of multiple systems which perform cyclic transmission Page 356 Simulation for cyclic
transmission

Project

Simulating

Operation of programmable controllers can
be checked in a personal computer without
using the actual modules.

RESET, RUN

«C9o~>

Project

i
“ta

-
RIBCPU g™ ’,’

TGFIT2 g

= RUTIGF11-T2 ]
_— / Interacting
! ’
-_— P

Do i ) STOP @ RUN
— Frmerin: “ RESET | ©
— = @ System? .
-— 5[V Base(:R3%B ’
-_—

Virtual system
ON/OFF (GX Simulator3)

R16CPU RJ71GF11-T2 o)
-=> :Setting a connection destination z §

+ writing data

For the considerations for using the Simulation function, refer to the following section.
[ Page 587 Considerations

Safety and handling consideration

/N CAUTION

EThe Simulation function simulates the actual module to debug a created sequence program. However, this function does not guarantee the operation of the
debugged program.

HThe Simulation function uses the memory for simulation to input and output data to/from an I/O module and intelligent function module. Some instructions/
functions and device memory are not supported. Therefore, the operation results obtained with the virtual programmable controller may differ from those
obtained using the actual module.

After debugging programs using the Simulation function, the normal program debugging, which is performed with the module
connected before the actual operation, is required.
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11.2 Simulation

This section explains the simulation methods.
During the simulation, GX Simulator3 is set as a connection destination and "Simulation ((system number).(CPU number))" is
displayed in the status bar.

Simulation of a CPU module

This can be used when performing the simulation to a CPU module.

Starting a simulation

Window

[Debug] = [Simulation] = [Start Simulation] (5)

W G Simulatord =l @] =

Tool

| 1.1 ROBCPU |
LED SWITCH
READY [ @ RUM
ERRCR ) 5TOR

|
PRUN [T
[ |

LISER

RESET

Operating procedure
Select the checkbox of the data to be written on the "Online Data Operation" screen, and click the [Execute] button.

ESimulation of an RnPCPU (redundant mode)

This function performs in the following condition:

» Operation mode: Separate mode

» Control system/standby system: Control system
» System A/B setting: System A

« Tracking transfer: No execution

ESimulation of an RnPSFCPU

This function performs in the following condition:

* Operation mode: Backup mode

» Control system/standby system: Control system
» System A/B setting: System A

* Tracking transfer: No execution

Precautions

The following shows the considerations when simulating an RnPCPU (redundant mode) or an RnPSFCPU.

» The following function cannot be performed during simulation.
[Online] = [Redundant PLC Operation]

» Only one base unit is acceptable for simulation. When constructing a system without setting the base setting of the system
parameter, the number of base units is automatically set to eight. Therefore a redundant system configuration abnormal
error occurs.

Ending a simulation

Operating procedure

Select [Debug] = [Simulation] = [Stop Simulation] (&).

11 PROGRAM SIMULATION
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11.3 System Simulation

The system simulation can be performed to simulate a program by interacting with other CPU modules and simple motion

modules.
Window
[Debug] = [Simulation] = [System Simulation] = [Start System Simulation] (&)
I G Simulatord - Systemid =R [=N =
File  View Tool Help
2 R35E
[¥] ROECRU RO erR M RUN B usk B | RESET | © STOP @ RUN  sim_panel.gx3
R1GMTCPU Device Assignment Method: O series Motion compatible [ «
[ RI7IGF11-T2 erR M MsT DLk ST N (1)
RITIGR21-5% ern M PRy I DLk I ST N 4
@B 0oen a prisct e for each CFU from GX Wworks3/MT Wirks2 o connect to Simuatar
WV If parametars or programs have not been witten to Simulator, please writs them from G Works3/MT Warks2 and reset Simulstor.
Item Description
(1) Panel The operating status of each module is displayed. Additionally, an operation for each module can be performed.

Operating procedure

For operating procedures for the system simulation, refer to the following sections.

Multiple CPU: [~ Page 348 Simulation of a multiple CPU system

Programmable controller CPU and motion CPU: (=5~ Page 351 Simulation of a programmable controller CPU and a motion
CPU

CPU module and simple motion module: [==~ Page 354 Simulation of a CPU module and a simple motion module

Cyclic transmission: [==~ Page 356 Simulation for cyclic transmission

Display contents on a panel

Operating status can be checked and an operation can be changed in a panel for each module in GX Simulator3.
The following shows the display content on the panel of a CPU module and a network module.

Window
HEProgrammable controller CPU
ROBCPU RDY ERF M FUN usk M | RESET | ) STOFP @ RUM
Q) 2 3 “4) 5) (6) @) (8)
Item Description
(1) Module name Indicates the model name of the CPU module.
(2) RDY Indicates the 'READY' LED on the front of the CPU module.
(3) ERR Indicates the 'ERROR' LED on the front of the CPU module.
(4) RUN Indicates the 'PROGRAM RUN' LED on the front of the CPU module.
(5) USR Indicates the 'USER' LED on the front of the CPU module.
(6) RESET Behaves as RESET switch.
(7) STOP Behaves as STOP switch.
(8) RUN Behaves as RUN switch.
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HEMotion CPU

R1EMTCPU

=

(1)

Device Azzignment M ethod:

[ zeriez Motion compatible [ -

@)

Item

Description

(1) Module name

Indicates the model name of the CPU module.

(2) Device Assignment Method

Select a device assignment method for a motion CPU.
* Q series Motion compatible Device assignment
* MELSEC iQ-R Motion Device assignment

HField network

] RITIGF11-T2 ERR M MsT I DLl 571 Nwy
(1 2 3 “4) (5) (6)
Item Description
(1) Module name Indicates the model name of the network module.
(2) ERR Indicates the 'ERROR ' LED on the front of the module.
(3) MST Indicates the 'MST' LED on the front of the module.
(4) DLK Indicates the 'D LINK' LED on the front of the module.
(5) ST Indicates the dot matrix LED of the module.
Only a station number is displayed on the panel of GX Simulator3.
(6) NW Indicates a network number set in the network parameter.
EController network
[7] RJ71GP21.5% ERR M PR I oLk 572 NWog
M 2 3) 4) (5) (6)
Item Description
(1) Module name Indicates the model name of the network module.
(2) ERR Indicates the 'ERROR ' LED on the front of the module.
(3) PRM Indicates the 'PRM' LED on the front of the module.
(4) DLK Indicates the 'D LINK' LED on the front of the module.
(5) ST Indicates the dot matrix LED of the module.
Only a station number is displayed on the panel of GX Simulator3.
(6) NW Indicates the network number set in a network parameter.
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Simulation of a multiple CPU system

This section shows the operation to simulate a multiple CPU system by using the example of the following system

configuration.

t t R16CPU

R16CPU

» Starting GX Simulator3

Vien Tool Help

Add the system confiauration, check the moduls to simulate,
Start the Simulator alter seting corfiguration.

addsystem | [ Delete System

First, open the project fle for each CPU from GX Works3/MT Works2, connect ta Simulator
Second, wite parameters and program to CPLI from GX \w/orks3/M T ‘Works2
Finally, start monitoring after resetting the Simulator,

Close

Add the system after reading the: system configuration from the currently apened G Works3 project

Project Name(E} Drutiple_CPU1.053 \ D
"

(=] =
Wew ool Help

Add the system configurstion, sheck the moduls to simulste.
Stat the Simlator after setling corfiguralion.

Add System Delete System

FDY M ERRM RU M USRI [ RESET STOP © AUN
RESET

Fi P from G Works3MT Warks2. connect to Simulator,
S m ta CPU from G Works3/MT Works2.
Finally, statt meritcring afer reseting the Simulator.

Close

348 11 PROGRAM SIMULATION
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1. Start GX Simulator3. (== Page 346 System Simulation)

2. Inthe GX Simulator3 screen, click the [Add System]
button.

3. Inthe "GX Simulator3 Add System" screen, set a project
name and a system number.

4. In the GX Simulator3 screen, select the checkboxes of
the CPU modules to simulate, and click the [Start]
button.



» Connecting to the CPU No.1 and writing data

E
@ Bass0R3%B

- RIECPU
- Empy)
- Empy)
- Empy)
o (Empty)

(7] Sho the Target Systems to Cornect(T)

Showwthe Target Modes to Correct) Updatelll

Dsplay Gettog  Reaked unctions.

2V - | - R | SO

omaman ] [oeaiw] * B DrenoyCad (b Btelgent urionadde
$ B B ows e Lot Charge S Brte) E
o] I I
@ | [ [
] Sfastenn7 015 ot Cansed
SP2en17 0015 ot Canisod
Shsteni7 0157 ot Cated
@ SP242017 0015 o Caszad
CHl I I
@ GotalLsbl sy @ P2zt 0052 ok Cacsad
(1) Globol LabelInitel Volue. @ | I I
e s @ g0 sz on o o
585 Local Labol Iniial Vakue | [
S
Nemory Cpacty
R e anry e
= [ ] o
Lo O ey -
W e [ ] e
B e o
W Dt [ ] o
B oo 50 ey e
[ ] oo
Es

» Connecting to the CPU No.2 and writing data

System Corfiguraton InormationS)

- Empy)
- Empy)
- Empy)
- (Empy)

Target Syst nect
Show the Target Modules to Connech) Updatell)
T
Display ~ Setting  Related Functions
s
—— 1 .
+ B @ o Tie Last Chane Sie (Byte) B
o
=]
|3/24/2017 5:00:15 P11 | Not Caloulated
|3/24/2017 5:00:15 P11 | Not Caloudated
=@
€ Global Label Setting v 131242017 5:00:52 PM | Not Calculeted
518 Global Label Iniial Vahue 2]
@ asn 3l24/2017 5:00:52 P11 | Mot Calcted
%5 Local Label Initial Value ©
I
¥
%
3
3

5. Select [Debug] = [Simulation] = [System Simulation] =
[Connect Simulation].

6. Inthe "Specify Simulation Connection Destination"
screen, select the CPU module of the system which was
set in step 3, and click the [Connect] button.

"Simulation ((system number).(CPU number)) will be

displayed in the status bar.

7. Select [Online] = [Write to PLC]. Write the parameters
and programs to GX Simulator3.

8. start another GX Works3 and open the project of CPU
No.2.

9. select [Debug] = [Simulation] => [System Simulation] =
[Connect Simulation].

10. In the "Specify Simulation Connection Destination"
screen, select the CPU module of the system which was
set in step 3, and click the [Connect] button.

"Simulation ((system number).(CPU number))" will be

displayed in the status bar of GX Works3.

11. Select [Online] = [Write to PLC]. Write the parameters
and programs to GX Simulator3.
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+ Simulating
_ 12. In the GX Simulator3 screen, click the [RESET] button
v - = in the row of the CPU No.1.

check the modle to simte.
i

— — 13. Select "RUN" in the row of each CPU.
?”é*a B i 14. select [Online] = [Monitor] = [Start Monitoring].
[7] RiBCRU ROV ERRM AU B USRI | RESET | © STOP ©(RUN The System Simu|ati0n Star’tS

@ First. apen the project il for sach CPL from G Works3/MT Works2, connect to Simulator.
k2.

Second, write parameters and program to CPU from GX Works3/MT Waks:
irnally. start moritoring after resetting the Simulator
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Simulation of a programmable controller CPU and a motion CPU

This section shows the operation to simulate a programmable controller CPU and a motion CPU by using the example of the

following system configuration.

To use this function, MT Works2 Version 1.140W or later is required to be installed.

tt R16MTCPU

R16CPU

Operating procedure
« Starting GX Simulator3 and MT Simulator2

B oxSimulators o =

Vew Tool Hep

Addhe:
Stat

ulonchec e rode s
e seting configu

AddSystem

Tt menlbanod e e IO TV E0? oo
Secor andpr P oG Wk 3T Wore?
Finaly, s

GX Sirmulatard Add Systern
Add the system after reading the system configuration from the currentiy opened G Works3 project,
Project Name(P) D\Motion CPL ge3
[ GXSimulator? - Systerm:1 = & ==

View Teol Help

Add the syt
Star the Sim

RIGCRU FDY M EAR M RN B USRI | RESET STOP ® AUN
RIGMTCPU Devics Assigrmert Method: (0 seiies Motion compatible [ +

3¢ Works3/MT Works2, comnect to Simulstor
fiom X Works3/MT Works2.
I

B M7 simulator2

=hal=

Tools

| 1.2 RIGMTCPU

LED

Switch
(* 5TOP! " RUN

1. Start GX Simulator3. (==~ Page 346 System Simulation)

2. Inthe GX Simulator3 screen, click the [Add System]
button.

3. Inthe "GX Simulator3 Add System" scree, set a project
name and a system number.

4. |nthe GX Simulator3 screen, select the checkboxes of a
programmable controller CPU and a motion CPU to
simulate.

Up to two motion CPU modules can be selected.

A simulation cannot start when a simple motion module and

a motion CPU are selected at the same time.

5. Select "Q series Motion compatible Device assignment"”
or "MELSEC iQ-R Motion Device assignment " for
"Device Assignment Method" of the motion CPU, and
click the [Start] button.

For details on the device assignment method, refer to the

following manual.

[TIMELSEC iQ-R Motion Controller Programming Manual

(Common)

MT Simulator2 starts.
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» Connecting to a programmable controller CPU and writing data

=

2] Shawthe Tasget Syster
1) Showthe Tage! Mod

‘Online Data Operation (==

Dsply  Settng Relaed Functins

B ovenaryCad () itsligen Funcon Hodle

B oo [ )

SFesiz017 500150 ok Caldated

fi
58 Global Labol

5 Global Label Inial Value
@ anme
5 Local Label Intial Vaue

afesiz017 50052 P ok Coladeted

©
2]
2 Global Lsbel Setting v 3f24/2017 5:00:52 P | ek Caleuded
©
©
©

o

o
o

one

» Connecting to a motion CPU and writing data

Transter Setup. =]
Sal ot coink et CCIEFRM  IQRSeres Souter
acerd oaxd Board s

cCEG
g
Boar

FC  CEGm ook thenet 3 T cCERel
vodle  NET/OH)  Medde  Medie Mastr Local
Modde. e

o Specfiaton Oter saton Other saton
(SogieNetwork) (Coexstence Network)

S 4444
e e &= e
I NN

o CCEFeld  Ereme  Coamk
SET/ioH

Bl

Tz
ey —— =

< F
[ staton o fioststaion Tee RA Pz

Detai Settng
Object
© wie € Dekete

e selcten | pevee ota |

Vire Target | _Detai

ik Setting Head ModueAxis Label
uest Sgnal

on Setting

Cose

Wire to cPU =
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6. Select [Debug] = [Simulation] => [System Simulation] =
[Connect Simulation].

7. Inthe "Specify Simulation Connection Destination”
screen, select the programmable controller CPU of the
system which was set in step 3, and click the [Connect]
button.

"Simulation ((system number).(CPU number))" will be

displayed in the status bar of GX Works3.

8. Select [Online] = [Write to PLC].
Write the parameters and programs to GX Simulator3.

9. startMT Developer2, and open the project of a motion
CPU to simulate.

10. select [Online] = [Transfer Setup].

11. In the "Transfer Setup" screen, double-click "Simulator"
for "PC side I/F".

12. 1n the "System No. Setting" screen, specify the system
number, which was set in the step 3, for "System No.".

13. In the "Transfer Setup" screen, specify the motion CPU
number for "Multiple CPU Setting".

14. \n the "Transfer Setup" screen, click the [OK] button.
MT Simulator2 already started is connected.

15. select [Online] = [Write to Motion].
Write the parameters and programs to MT Simulator2.



+ Simulating
16. In the GX Simulator3 screen, click the [RESET] button

in the row of a programmable controller CPU.

=

17. In the GX Simulator3 screen, select "RUN" in the row of
a programmable controller CPU.

Start Stop

m fo GPLI from G Warks3/MT o

fo aeh GPU from GX Warkst T Warks? ommect 10 Siistr
nd proer g
fler resetting the Simlator

Close.

18. In the "MT Simulator2" screen, select "RUN".

19. select [Online] = [Monitor] = [Start Monitoring] on GX
Works3.
The system simulation starts.

[E=5 Hol =

ReseT ) o

Device Assienment Method: |Q series Motion compatible

3/MT Warks2, comnect ta Simulator
forks /M orks?2
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Precautions

In the simulation of a multiple CPU system where an RnENCPU is set as CPU No.1, the place of modules in the "System
Parameter" screen and in the GX Simulator3 screen are differently displayed.

"System Parameter" screen

gys!em !arame!er

LD Asgignment ‘ Multiple CPU Setting I Inter-module Synchranization Settingl

GX Simulator3 screen

File  Miew Tool Help

Setting Item List Setting Item
| | ) | [ Eesg Mourtine | [ Dol 55508 | Change cru irder
Status [40)]
F H2 .
1) Base/PonerExtension Gable Set .Slot | Module Name | Module Status Setting | F
0 Azzignment Setting =/ .
Setting of Points Occupied by Emp - CPU RIGENCPU(Host Station)
- CGPU RAGMTCRU Mo Setting
S 0-1) 1 RJVTENT IECCIEC) b
- 20-2}
- 30-3)
- 4{0-4)

i E! !Imu a!or! = !ys!em:!

[ Add System ] [

Delete Spstem I

(1
)

- [C] RIBMTCRU

(1): RnENCPU(CPU part)
(2): RnENCPU (network part)

Rov M ERRM RUNIE UsRE [
Err M PRMI DL

Dievice Azsignment Method:

()

For details on the multiple CPU configuration using an RnENCPU, refer to the following manual.
[TIMELSEC iQ-R Module Configuration Manual

Simulation of a CPU module and a simple motion module

This section shows the operation to simulate a CPU module and a simple motion by using the example of the following

system configuration.

t RD77MS2
R16CPU

R16CPU

Operating procedure

+ Starting GX Simulator3

Vew Tool Help

Add the system confiuration check the modde o i,
Statthe Simtor ater sllng corfguation.

flom GX Warks/NT Wk

5
O oo
Finally, stat monitoring after resetting the Simulator.

button.

354
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1. Start GX Simulator3. (== Page 346 System Simulation)
2. Inthe GX Simulator3 screen, click the [Add System]



GX Simulatord Add Systern

&dd the system after reading the spstem configuration from the currently opened GX Works3 project
Project Name[P: D:ASimple_mation, g3 [j]

16X Simulstord - Systernid (=5 o8 =~

View Tool Help

FoY M ERR I AU M USRI [RESET | O STOP © RUN
DY ERR I AU M USRI [ RESET | O STOP © RUN

ch CPU Works2,
Jogram to CPU rom GX Works3MT Works2.
g the Sinulaor.

[

3. Inthe "GX Simulator3 Add System" screen, set a project
name and a system number.

4. Inthe GX Simulator3 screen, select the checkboxes of
the CPU modules and simple motion modules to
simulate, and click the [Start] button.

The number of selectable simple motion modules is limited.

* RD77MS, FX5-40SSC-S, FX5-80SSC-S: Up to 6

* RD77GF: Up to 2

A simulation cannot start when any of the following cases;

+ RD77MS and RD77GF are selected at the same time

+ A simple motion module and a motion CPU are selected at
the same time

+ Starting SMM Simulator, connecting to a CPU module, and writing data

7] e Tt St o Connectl)
] Show the Taget Moddes toComeci(d) [ vposew |

) (i)

Online Data Operaton ===

Dsply Settng  Related Furctins

S | - S ST
(oo sropnt® | [ seectal ] i

[ Openyciose i) [ Desslect Al |

* CouBun Merery B =0 ey Cord

L )

Siee 1)

2412017 50015 |k Caladated
fe4fz017 500157 ok Coladated
2412017 500150 |k Caladated
2412017 50015 |k Coladated

2412017 500525 |k Caladated

2412017 500526 |k Caladated
585 Local Label Iitil Volue.

Oty Marwey Costy (Y]

e Stge )

+ Simulating

X Simulntord - SytemiL. = e
View Tool Help

] [] ° )
] RIBCRY ROV ERR M RU M USRI [ RESET | ) STOP © RUN

@ RD77MS2

i o G Wk T Work
S vae paameers and pogan t CPU fom G otk ST Wokes
Finally, stat monitoring after resetting the Simulator.

5. select [Debug] = [Simulation] = [System Simulation] =
[Connect Simulation].

6. Inthe "Specify Simulation Connection Destination”
screen, select the CPU module of the system which was
set in step 3, and click the [Connect] button.

"Simulation ((system number).(CPU number))" will be

displayed in the status bar of GX Works3.

SMM Simulator (simulator of a simple motion module) starts.

7. Select [Online] = [Write to PLC].
Write the parameter, programs and module parameters of
the simple motion module to GX Simulator3.

8. Inthe GX Simulator3 screen, click the [RESET] button
in the row of a CPU module.

9. Inthe GX Simulator3 screen, select "RUN" in the row of
a CPU module.

10. select [Online] = [Monitor] = [Start Monitoring].
The system simulation starts.
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Simulation for cyclic transmission

The section shows the operation to simulate cyclic transmission which sends data among multiple systems by using the

example of the following system configuration.

[Ex]

Module configuration diagram

CC-Link IE Field Network

T t RJ71GF11-T2

R0O8CPU

"I/O Assignment Setting" of "System Parameter”

T t RJ71GF11-T2

R16CPU

CPU RO8CPU (host CPU) R16CPU (host CPU)
0 RJ71GF11-T2 RJ71GF11-T2

1 Empty Empty

2 Empty Empty

3 Empty Empty

4 Empty Empty

To simulate cyclic transmission, set the module parameters of network modules to link each other.

« Starting GX Simulator3
e |

Fil View Tool Heb

0 Acdd & system configulion or 0pen a system envirarnen e

Close

Add the system after reading the system canfiguration from the cunently opened G Works3 project

Project Name [
System Mo

FEile  View Tool Help
PEREED

5 ] Base0R35E
7l RoacPy Fov Ml ERR I RUN I USRIl [(RESET | © STOP © RN
[ RI7IGFI1-T2 €qR M T M DL

St St

0 Ak a system i ou wan 1 add 0 curent system configueation.
!

O scect a odule to simate and st
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Open the project of a master station in GX Works3.
Start GX Simulator3. (I==~ Page 346 System Simulation)

In the GX Simulator3 screen, click the [Add System]
button.

In the "GX Simulator3 Add System" screen, set a project
name and a system number.

Start another GX Works3, and open the project of a
local station.

In the GX Simulator3 screen, click the [Add System]
button.



7. Inthe "GX Simulator3 Add System" screen, set a project

)t e e o e s i el =) B e it name and a SyStem number.

Fraject Name: CASampletlocal gud [ |

8. In the GX Simulator3 screen, select the checkboxes of

to

the CPU modules and network modules to simulate,
FUsn=a q and click the [Start] button.

50 Bese0nam
7 AoacFy Fov M €RR I AUN I USRI [ RESET | © STOP © AUN
ITIGF11T2 R MsT DLk Eif e

Fov M €RA I AUN B USRI [ RESET | © STOP @ AN 4
RI7IGF11-T2
l
A a sstem e went 0 2 110 curet st coniualon
01 seec ol to s and st
Gl

» Connecting to a programmable controller CPU and writing data

TS| 9. In GX Works3 used in step 1, select [Debug] =
D — [Simulation] = [System Simulation] => [Connect

1= Base0lR35B Simulation]-

+- RIFIGRTTT2
(Empty)

10. In the "Specify Simulation Connection Destination"
screen, select the CPU module of the system which was
set in step 4, and click the [Connect] button.

"Simulation ((system number).(CPU number))" will be

displayed in the status bar of GX Works3.
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12. In GX Works3 used in step 5, select [Debug] =
Syet Corlguaim foraon) [Simulation] = [System Simulation] => [Connect
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o 13. In the "Specify Simulation Connection Destination"
e
[Empty]
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screen, select the CPU module of the system which was

"Simulation ((system number).(CPU number))" will be
displayed in the status bar of GX Works3.
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(Online Data Operation
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14. select [Online] = [Write to PLC] to write parameters and
programs in GX Simulator3.

15. In the GX Simulator3 screen, click the [RESET] button
in the row of the CPU module of a local station.

16. In the GX Simulator3 screen, select "RUN" in the row of
the CPU module of a local station.

17. In the GX Simulator3 screen, click the [RESET] button
in the row of the CPU module of the master station.

18. In the GX Simulator3 screen, select "RUN" in the row of
the CPU module of the master station.

19. In both GX Works3 projects which control each of the
master station and the local station, select [Online] =
[Monitor] = [Start Monitoring].

The system simulation starts.



Saving a simulation environment file

The system configuration added to the system simulation and data written in GX Simulator3 can be saved as a simulation

environment file.
Before saving data, stop all simulations.

Window
Select [File] = [Save Simulation Environment] in the GX Simulator3 screen.
I save s 5
@Q-\ » Cornputer » Local Disk (C) b SimulationDats ~ [ 43 ||| Search simulationData 2l
Organize »  New folder E=

Hame Date modified Type Size

N fterns match your search.

File name:  Simulation Environment File

Save as type: | Simulation Environment File(*gxss)

5

Save Cancel

# Hide Folders

Operating procedure

Set each item and click the [Save] button.

Data list
The following data written to GX Simulator3 is saved as a simulation environment file.
Module type Data
PLC CPU System parameter, CPU parameter, module parameter, module extended parameter, remote password, global label

setting, global label assignment information, program file, FB file, FUN file, label initial value file, file register, initial
device value, device comment, device/label within a latch range, event history, device data storage file

Motion CPU

Program, parameter, backup data, history of current value, event history, device within a latch range

Simple Motion

parameter, cam data, backup data

Positioning data, block start data, parameter, servo parameter (RD77MS only), mark detection, synchronous control
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Opening a simulation environment file

A simulation environment can be restored by opening a saved simulation environment file.

Window
Select [File] = [Open Simulation Environment] in the GX Simulator3 screen.
[ Please select the file ta open =
QQ [} » Computer » Local Disk(C » SimulationData - \4,\\ Search SimulationData o
Organize = New folder =~ 0 @
Name B Date modified Boa Size
[ sirnulation Enviranment File.guss 14207 B8P GXSSFile 56 KB
File name:  Simulation Enwironment File gess -

Operating procedure

Select a simulation environment file to open, and click the [Open] button.

Precautions

If the contents of the restored simulation environment and the project connected do not match, an error may occur in GX
Simulator3.

After opening a simulation environment file, check if the data of GX Simulator3 and the project match by using the verification
function.

When the verification result is a mismatch, data in GX Simulator3 and the project data can be matched using 'Read from PLC'.

Ending a system simulation

Operating procedure

Click the [Close] button in the GX Simulator3 screen.

Point ;>

To disconnect with the virtual system without closing the GX Simulator3 screen, perform the following
operation.

* [Debug] = [Simulation] = [System Simulation] = [Disconnect Simulation]

When restarting the system simulation, perform the following operation.

* [Debug] = [Simulation] = [System Simulation] = [Connect Simulation]
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11.4 Simulation of External Device Operations

This section explains the method for debugging a program using the 'l/O System Setting' function.

/0 System Setting function

The 1/0 System Setting is a function to enable a debug by simulating operations of input/output devices (without changing a

program.)

Precautions

* When the simulator is in STOP, the 'l/O System Setting' function does not run. At the timing of STOP to RUN, it starts
performing from the beginning of the conditions described in the I/O system setting data.

« Since a label is acquired from a project being open at the first execution time of the 1/0 System Setting, the label that edited
and written to the simulator after startup is not applied. Close the "I/O System Setting" screen and start it again.

Execution procedure of I/O System Setting function

. Start GX Simulator3. (I~ Page 345 Simulation)

Set GX Simulator3 to "STOP".

Display the "I/O System Setting" screen. (=5~ Page 362 Executing I/O System Setting function)
Output the template file of the setting data. (=5~ Page 363 Outputting the template of setting data)
Edit the outputted file. (=5~ Page 364 Creating setting data)

O O A W=

Register devices/labels to monitor in the "Watch" window. (=5~ Page 434 Checking Current Values by Registering
Devices/Labels)

N

Open the edited file. (==~ Page 368 Opening setting data)

&

The following shows the procedure to run an 1/O system. (=5~ Page 368 Executing the 1/0O system)

9. Set GX Simulator3 to "RUN".
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Executing I/0 System Setting function

Set the devices to be used in the I/O System Setting, then execute the simulation.

Window

ESimulation on a CPU module
1. Select [Tool] = [I/O System Setting] in the GX Simulator3 screen.

ESystem simulation

1. Select [Tool] = [Start I/O System Setting] in the GX Simulator3 screen.
The "GX Simulator3 1/0O System Setting" screen appears.

2. Set each items in the "GX Simulator3 /0 System Setting" screen, and click the [OK] button.

[0 170 Systern Setting E = @

» Execute Wl Stop =] Export Terplate

Connection Information

Systern Mo, 1 Status: Stopped [
[’

PLC Mo, 1 .

PLC Model ROBCPL
Setting Data

Setting Data E]
Check Result

Mo Explanation Row Colurmn
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Outputting the template of setting data

The following shows the procedure to output a template for /0O system setting data.

Operating procedure

Select the [Export Template] on the "I/O System Setting" screen.

The template for I/O system setting data is output as a CSV format file (template file).

HETemplate file

Window.

A E s} n] E F
1 /410 System Setting Data
(1) { 2 |//Control Recard
3 |//Recard Tvpe Comment  GX Works3 Project Path PLC Mo Reserve
4 1 ¥ Use rs¥ PROJECTY g3
5
(& |//Data Record
7 //Record Type Setting Mo, Conditions Timer {me) Output Reserve
B /2 1 YO=TRUE AND [¥1=TRUE OR LOP(TRUE, ¥2)) 100 XO=TRUE
G /e 1 DO=100
10 /72 2 Labe =TRUE AND Lakel2=TRUE 50 Lakel3=TRUE
11 /72 2 Lakeld:=200
(2) 3 12 /72 3 LDF(TRUE, va) 0 X1 =TRUE
13 |42 3 oo=10
14 | /f2 4 INIT 1000 X1 =TRUE
15 /2 5 “I=TRUE 100 ¥ 10=TRUE
16 /2 & CONTINUE 1000 01 00-D=01 O0-DHES536
17 |ffe 7 o 0 D20 E=IMT _TO_REAL wL akel5)
18 /2 5 Mo * 022 E=LAG_DED(0,1 00,01 00,60,0,D20:E)
L 18 /72 N s] 0 elakel=022:E
20
3) 21 |//End Record
22 | //Record Type Reserve
23 3
Displayed.items
Item Description
T
Output Edit"!
(1) Control record | Record Type '1' (the value indicates the control record) is displayed. Enter '1". (Required)
Comment A comment is displayed. Enter a comment. (Up to 50 characters)
GX Works3 The project path of GX Works3 from which the simulator | Enter the project path of GX Works3 where the simulator is

Project Path

is activated is displayed.

activated. (Setting required)

PLC No. A PLC No. (1 to 8) is displayed. Enter a PLC No. (1 to 8).
Reserve —
(2) Data record Record Type '2' (the value indicates the data record) is displayed. Enter '2'.
Setting No. The number (1 to 1023) set for the condition is displayed | Enter a number (1 to 1023) set for the condition in
in ascending order. ascending order. (Required)
When setting multiple pieces of output for one condition,
enter the same number to each of them.
Conditions Conditions are delimited with a space. Enter a condition (up to 256 characters) delimited by a
space. (Required only for the first line)
Up to six conditions can be combined in logical operation.
Timer (ms) Delay time (-1 to 1000) until the instruction is executed Enter a delay time (-1 to 1000) until the instruction is
since the conditions have been satisfied is displayed. executed since the conditions have been satisfied.
« -1: Output one per line for every scan when it is (Required only for the first line)
specified with the reserved word "CONTINUE". « -1: Output one per line for every scan when it is specified
« *: Itis displayed when a process response operation is with the reserved word "CONTINUE".
used. « *: Enter "' when using a process response operation.
Output Output formulas are displayed (up to 100 characters). Enter an output formula (up to 100 characters). (Required)
When setting multiple pieces of output for one condition,
enter the second or subsequent output formula to the next
line.
Reserve —

(3) End record

Record Type

'3' (the value indicates the end record) is displayed.

Enter '3'. (Required)

Reserve

*1  When creating setting data by editing the template file, edit the file by following the descriptions in this column.
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Creating setting data

The following shows the procedure to create setting data by editing the template file.

Operating procedure

Open the template file output in Excel® or the like, and directly edit the items in the file. (= Page 363 Template file)

For devices/labels available in editing a template file, refer to the following section.
[=5~ Page 369 Available devices/labels

[Ex]

Example for editing a template file

A B B D E F
1 |//1/0 System Setting Data

2 //Contral Record

3 |//Recard Twpe Comment  GX Warks3 Project Path PLC Mo. Reserve

4 1 C ¥Users¥PROJECT1 2x3

5

6 | //Data Record

7 //Record Type Setting Mo, Conditions Timer (ms)  Output Reserve

g E/z 1 YO=TRUE AND (¥1=TRUE OR LOF(TRUE Y2]) 100 XO=TRUE ] )
] 1 D0=100

10 [#/2 2 Lakell =TRUE AND Label2=TRUE 50 Lakel3 =TRUE ] @)
11 /2 2 Label =200 )

12 (772 3 LDF(TRUE, ¥3) 0%1 =TRUE ] ®3)
13 /2 3 D10=10

14 (/72 4 TNIT 1000 1 01 =TRUE Je— (4)
15 [//2 £ YD=TRUE 100 X0 10:=TRUE Je——— (5)
16 (/2 i CONTINUE 1000 DI 00 D=D1 00:D+65536 J— (6)
17 (772 7 MO 0 DZ0:E=INT TO REAL(wlakel5) Je—— (7)
18 (A2 ENE * D22 E=LAG DED(01 00,0,1 00,60,0,020:.E) Je— (8)
19 (/2 NG 0 elabel6 =022 E J———(9)
20

21 |//End Record

22 | //Record Type Reserve

23 3

Item Example Notation in a template file

(1) Basic device setting

When 'YQ' is turned ON and 'Y1' is also turned ON,
or 'Y0'is turned ON and 'Y2' rises, after 100
milliseconds, 'X0' turns ON.

'100' is assigned to 'DO'

2,1,"YO=TRUE AND (Y1=TRUE OR LDP(TRUE,
Y2))",100,X0:=TRUE,
2,1,,,00:=100,

(2) Label specification

When 'Label1' is turned ON and 'Label2' is also
turned ON, after 50 milliseconds, 'Label3' turns ON.
'200' is assigned to 'Label4'.

2,2,Label1=TRUE AND Label2=TRUE,50,Label3:=TRUE,
2,2,,Label4:=200,

(3) Instant specification

When 'Y3' falls, 'X1' turns ON immediately.
10" is assigned to 'D10".

2,3,"LDF(TRUE, Y3)",0,X1:=TRUE,
2,3,,,010:=10,

(4) After initialization specification

After 1 second from execution, 'X101' turns ON.

2,4,INIT,1000,X101:=TRUE,

(5) Successive bit device output

When 'YQ' is turned ON, after 100 milliseconds, 'X0'
to 'X10' turn ON.

2,5,Y0=TRUE,100,X0..10:=TRUE,

(6) Timing chart
32-bit integer addition output

'65536' is added to 'D100' after 1 second from the
above pattern.

2,6,CONTINUE,1000,D100:D:=D100:D+65536,

(7) Conversion from 16-bit integer
to double precision

When 'M0' is ON, the data type of 'uLabel5' is
converted from 16-bit integer to single precision.
The converted value is assigned to 'D20'.

2,7,M0,0,D20:E:=INT_TO_REAL(wLabel5),

(8) Process response operation

LAG_DED operation is executed every one second.

« D20: Input value
« D22: Output value

2,8,M0,*,"D22:E:=LAG_DED(0,100,0,100,60,0,D20:E)",

(9) Substitution of a device value to
a label value

The value of 'D22' is assigned to 'Label6'.

2,9,M0,0,eLabel6:=D22:E,
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Set the conditions by using the following character strings and symbols.

O: Available, X: Not available

Category | String/Symbol Description Availability Usage example
Conditi | Output | Device
on Bit Word
Instruction CONTINUE ™2 Keeps the previous condition O x X X 2,1,YO=TRUE,1,X0:=TRUE
Loop 13 Repeats x o % x 2,2,CONTINUE,1,X0:=FALSE
(Itis used with "CONTINUE") 2,3,CONTINUE,1,LOOP
INIT " Executes after initialization only O X X X 2,1,INIT,1,X0:=TRUE
one time
LDP™® LDP function ) X o) X LDP(TRUE,Y0)
LDF™® LDF function ) X o) X LDF(TRUE,Y0)
DIRECT'® Process response operation: direct | X O X O D22:E := DIRECT(O, 100, 0, 100,
connection D20:E)
REVERSE'® Process response operation: direct | X O X O D22:E := REVERSE(0, 100, 0,
connection (output inversion) 100, D20:E)
LAG_DED’® Process response operation: X O X O D22:E := LAG_DED(0, 100, O,
primary delay + dead time 100, 60, 0, D20:E)
LAG_DED_REV*6 Process response operation: X O X O D22:E :=LAG_DED_REV(0, 100,
primary delay + dead time (output 0, 100, 60, 0, D20:E)
inversion)
INT_TO_REAL’® Converts 16-bit integer to single X O X O DO:E:=INT_TO_REAL(1)
precision DO:E:=INT_TO_REAL(WO0)
DO:E:=INT_TO_REAL(wLabel1)
REAL_TO_INT®™7 | Converts single precision to 16-bit | X O X O DO:=REAL_TO_INT(1.5)
integer DO0:=REAL_TO_INT(WO:E)
D0:=REAL_TO_INT(eLabel1)
DINT_TO_REAL*6 Converts 32-bit integer to single X O X O DO:E:=DINT_TO_REAL(1)
precision DO:E:=DINT_TO_REAL(WO0:D)
DO:E:=DINT_TO_REAL(dLabel1)
REAL_TO_DINT®" | Converts single precision to 32-bit | X O X O DO:D:=REAL_TO_DINT(1.5)
integer D0:D:=REAL_TO_DINT(WO:E)
DO0:D:=REAL_TO_DINT(eLabel1)
Operator =89 Assigns X O O O Bit X0:=TRUE
Word D0:=1
Device D0:=D10
Label DO0:=wLabel1
+8 Adds X o) X o) D0:=D0+1
D0:=D0+D1
D0:=D1+wLabel1
DO0:U:=1+D1:U
-8 Subtracts X o X e) D0:=D0-1
D0:=D0-D1
D0:=D1-wLabel1
D0:U:=1-D1:U
>"9,"10 Compares O X X @] D0>0
<910 o) X X e} D0<0
>="9"10 o) x x O D0>=0
<="9"10 ) x x 0 D0<=0
—*9,"10,"11 @) X @) O D0=0
<>"9,710,111 O X ) O DO0<>0
AND Combines conditions using 'AND’ O X X X YO0=TRUE AND Y1=FALSE
OR Combines conditions using 'OR' O X X X YO0=TRUE OR Y1=FALSE
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Category | String/Symbol Description Availability Usage example
Conditi | Output | Device
on Bit Word
Device type | :U Uses a device as a 16-bit non- O O X O Condition D0:U=0
specifier’12 negative integer Output DO:U:=0
D Uses a device as a 32-bit integer O O X O Condition DO0:D=0
Output D0:D:=0
:UD Uses a device as a 32-bit non- O O X O Condition D0:UD=0
negative integer Output DO:UD:=0
E Uses a device as FLOAT [Single O O X O Condition DO:E=0
Precision] Output DO:E:=0
:ED Uses a device as FLOAT [Double O O X O Condition DO0:ED=0
Precision] Output DO:ED:=0
Symbol s Specifies device range X O O X X10..20:=TRUE
Example: X10..20 X10..20:=X0
X10..20:=Label1
(s Open bracket O X @) O YO=TRUE AND (Y1=TRUE OR
)"s Close bracket O X O O Y2=FALSE)
Constant TRUE® Turns ON a bit device o) @) o) x Condition | YO=TRUE
Output X0:=TRUE
FALSE Turns OFF a bit device O O O X Condition YO=FALSE
Output X0:=FALSE

*1  These are the original description methods in the I/0O System Setting.

*2 An error occurs if the character is written at the top of a data record.

*3  When it is used without combining with "CONTINUE", an error does not occur but "LOOP" is ignored.
An error occurs if "LOOP" is written at the top of a data record.

*4 The timing that the execution transition of "INIT" is enabled are as follow:
- The 1/O system setting was executed while the simulator is running
- The simulator was switched to RUN state while the I/O System Setting is executing

*5 Use both instructions according to the Structured Text notation.
LTIMELSEC iQ-R Programming Manual (CPU Module Instructions, Standard Functions/Function Blocks)

*6 If the data type of devices or labels used for arguments or output destination does not match with the ones specified by an instruction, an
error will occur.

*7 For operations when a specific value is specified for an instruction argument, refer to the following section.
=~ Page 367 When an invalid value is specified for an instruction argument

*8 If devices or labels with different data type are set to the terms of substitution expression, addition expression, or subtraction expression,
an error will occur.

*9 A device whose data type is not specified can be calculated with the Word [Signed] type constant or Word [Unsigned] type constant. In
that case, the data type of the device is determined according to the data type of the constant.

*10 To compare devices or labels each other, data types need to be consistent.

*11 To compare bit type devices using a sign of equality or inequality, device and constant must be a set.

*12 For devices to which a device type specifier can be added, refer to the following manual.
[TIMELSEC iQ-R Structured Text (ST) Programming Guide Book

*13 Arange for an assignment source cannot be specified.

*14 'A' to 'F' can be entered as device numbers for a device written in hexadecimal format. However, an error will occur if the order of the
device numbers is changed in descending order. (Example: X10..2)

*15 There is no limit to the number of brackets if the combination of open brackets and close brackets matches.

*16 Only bit devises such as 'Y0' can be used for conditions. (When only 'Y0' is described, the 'YO' will be 'TRUE'.)
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HEWhen an invalid value is specified for an instruction argument
If an invalid value is specified for an instruction argument, the value of the argument will be changed as follows.

Instruction Argument Incorrect value Changed value
REAL_TO_INT Device/label -0 0

Denormalized number

NaN
+oo
Constant E32768 or more 32767
Device/label 32768 or more
Constant E-32769 or less -32768
Device/label -32769 or less
REAL_TO_DINT Device/label -0 0

Denormalized number

NaN

+oo
Constant E2147483648 or more 2147483647
Device/label 2147483648 or more
Constant E-2147483649 or less -2147483648
Device/label -2147483649 or less

Precautions

A row starting with '//" is regarded as a comment, and therefore it is skipped.
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Opening setting data

The following shows the procedure to open created setting data.

Operating procedure
1. Click the [...] button in the setting data column on the "I/O System Setting" screen.

2. Selecta file, then click the [Open] button.

Precautions

Language-specific characters are included in the setting data.
If the language font to display is not installed on the personal computer, some characters may be garbled.

Executing the I/O system

The following shows the procedure to run an I/O system after checking the setting data.

Operating procedure

Select [Execute] on the "I/O System Setting" screen.
If an error is included in the check result, correct the setting data and run the system again.

Precautions

If a function, device, or label which is not supported by the 'l/O System Setting' function in GX Works3 is included in the
setting data, an error will occur.

Stopping the I/O system

The following shows the procedure to stop an 1/O system.

Operating procedure

Select [Stop] on the "I/O System Setting" screen.
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Available devices/labels

Device

Local devices are not available.
O: Available, X: Not available

Category Device name Symbol Digit Bit-specified Output formula
specification | word device Destination Source
User device Input X O X O O
Output Y O X O O
Internal relay M O X @) @)
Latch relay L O X O @)
Link relay B O X O @)
Annunciator F O X O O
Link special relay SB O X @) @)
Timer T TS X X ©) ©)
N X X @) @)
T X X @) @)
Retentive timer ST STS X X @) @)
STN X X O O
ST X X @) @)
Long timer LT LTS X X O O
LTN X X (@] (@]
LT X X ©) @)
Long Retentive Timer LST LSTS X X O O
LSTN X X @) @)
LST X X (@] (©]
Counter C Cs X X @) @)
CN X X @) @)
C X X @) @)
Long counter LC LCS X X O O
LCN X X O O
LC X X @) @)
Data register D X O @) @)
Link register X O O ©)
Link special register SwW X O O @)
System device Special relay SM O X O O
Special register SD X O @) @)
Link direct device (JO\O) Link input X O X O O
Link output Y O X O @)
Link relay B O X O O
Link special relay SB O X @) @)
Link register w X O O O
Link special register SwW X O O @)
Module access device Module access device G X O @) (@)
(uo\GO)
CPU buffer memory access | CPU buffer memory access | G/HG X O O O
device (USEO\GO/HGO) device
File register File register R X O @] @]
ZR X O O @)
Refresh data register Refresh data register RD X O @] @]
Constant Decimal constant X X X O
Hexadecimal constant X X X @)
Real constant X X X @)
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Category Device name Symbol Digit Bit-specified Output formula
specification | word device Destination Source
Safety device Safety input SAX O X O O
Safety output SA\Y O X O @)
Safety internal relay SAWM O X O O
Safety link relay SA\B O X O O
Safety special relay SA\SM O X O @)
Safety data register SA\D X O O @)
Safety link register SA\W X O O @)
Safety special register SA\SD X O @) @)
Safety timer SA\T TS X X O O
TN X X @) (©]
T X X @) (@]
Safety retentive timer SA\ST | STS X X O O
STN X X ©) @)
ST X X o o
Safety counter SA\C Cs X X O @)
CN X X (@] (@]
(e} X x (@] (©]
Label
The following labels are available.
* Global label

* Module label
+ Labels of which class is "VAR_GLOBAL"/"VAR_GLOBAL_RETAIN"
* Labels except for string (32)/string [Unicode] (32)/pointer type

Precautions

« Alabel to which a device unavailable for outputs or conditions for data record is assigned cannot be used when creating
setting data. (1=~ Page 369 Device)

* For the labels of timer/retentive timer/counter type, a contact/coil/current value need to be specified as same as devices.

» A device and label cannot be used as an array index.
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12 SeETTING ROUTE TO CPU MODULE

This chapter explains the setting method of connection destination for accessing a CPU module from GX Works3.

12.1 Specification of Connection Destination

This section explains the setting method of communication routes, including the interfaces both the personal computer and
CPU module, and the routing networks, for accessing a CPU module on the "Specify Connection Destination" screen.

Up to 128 settings for connection destinations is created.

The same module type is required to be set for both a project and a CPU module to be accessed.

Precautions

Only connection destinations that can be set in the "Specify Connection Destination" screen are acceptable.
Additionally, a connection route via a MELSECNET/10 or a MELSECNET/H is not acceptable.

[Ex]

Connection destination via a MELSECNET/H

QCPU (Q mode)% PLC side I/F ‘ RCPU

PC side I/F

( MELSECNET/H )

12 SETTING ROUTE TO CPU MODULE 1
12.1 Specification of Connection Destination 37



Changing connection destination settings

Window.

Select data in the "Connection Destination" window and double-click it.
In another way, select [Online] = [Current Connection Destination] and change the current connection destination.

Network
Communication Route

Co-existence Network
Route

CC-Link

/

——
Other stations /

& ﬁ"\ ﬁ-\

CCLink Ethernet CC IE Field QR Serigg
Board Board Boar

g Connection

Connection Destination =

5;«

CC [E Cont
MET/10(H
Board

Gurrent Gonnection Desting

Fal

)

52
CC IE Field Head Module
MasterfLocal
Module

All Gonnection Destination

i3

CCLink Ethernet 24
Module Madule:

CC IE Cont
MET/10(H)
Macule

FLC Mode  RCPU
[}l Connection2

[ Cannection Charnel List. . l

Other Station Other Statior

Mo Specification
[Single Network) (Co-gyistence Metwork)

[ CPU Mogule Direct Coupled Setting l

[ Conriection Test l

Retry Times 0
ETHER PLC Type
rEr
ﬁ Detals
Ethemet
[ System Image. l
Network o, 1
CCIECont  CCIE Field Ethemet
NET/10(H)
Accessing Other Station
Statlfo O Station No. 0
Multiple CPU Setting Specify Redundant CPU [ ax J

T t PLC
!I !I gl !I oo { Cancel ‘
12z 3 4

jiot Specified

» Double-click the items underlined on the screen to set the details of each item.
» The icons colored yellow indicate that the settings have been applied.
» For FX5CPU, the icons of the unsettable connection destination route are not displayed.
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Displayed.items

Item Description

Other No Specification Specify this to access a CPU module directly connected to a personal computer.

Stat?on Other Station (Single Specify this to access a CPU module on another station via only one kind of network (including a multi-tier
Setting Network) " system).

Ethernet, CC-Link IE Controller Network, and CC-Link IE Field Network are regarded as the same kind. When
accessing a system in which those are mixed, specify "Single Network".

Other Station (Co-existence Specify this to access the CPU module on another station via two kinds of network.

Network) !
Network Communication Route Select the network type, network number, station number, and start I/O number of the network to be routed
through to access another station. The setting items differ depending on the selected network type.
Co-existence Network Route Select the network type, network number, station number, and start I/O number of the network to be accessed.
The setting items differ depending on the selected network type.
Target System « Multiple CPU Setting: Specify an access destination in a multiple CPU system.

« Specify Redundant CPU: Select a system of a CPU module to be connected.

*1  To specify the own station, select "No Specification”.

Adding connection destination settings

Add a new setting of a connection destination.

Operating procedure

1. Right-click in the "Connection Destination" window and select [Create New Connection Destination] from the shortcut
menu.

2. Set each item and click the [OK] button.

Switching connection destinations

Switch a connection destination used as the default.

Operating procedure
1. Select a connection destination under "All Connection Destination” in the Connection Destination window.

2. Right-click and select [Set as Default Connection] from the shortcut menu.

Display the illustration of the connection route

Click the [System Image] button to display the set connection route in an illustration to check the route.

Precautions

For the considerations when using a MELSECNET/H network module on an RQ extension base unit, refer to the following
manual.
[TIMELSEC iQ-R Module Configuration Manual
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12.2 Direct Connection

This section explains the setting method for accessing the CPU module directly connected to a personal computer.

Pointp
Click the [CPU Module Direct Coupled Setting] button on the "Specify Connection Destination" screen to

change the settings to direct connection.

For FX5CPUs, the Ethernet adapter on a personal computer, which is used when connecting directly to an
Ethernet port, can be specified. For details, refer to the following section.

[~ Page 375 Specifying the Ethernet adapter on a personal computer used for FX5CPUs

USB connection

The following shows the setting example for accessing a CPU module on the own station with a USB from GX Works3.
FX5CPUs do not support this connection.

Host CPU module

()
No. | Item Item to be selected Internal setting Input value
(1) PC side I/F Serial/USB usB —
(2) PLC side I/F PLC Module PLC Mode RCPU
Other Station Setting No Specification Check at Communication Time 30 seconds
Retry Times 0 time

Ethernet connection

The following shows the setting example for accessing a built-in Ethernet CPU with Ethernet from GX Works3.
Remote head modules do not support it.

Ethernet port Built-in Ethernet CPU
(192.168.3.1) (192.168.3.39)
2
No. | Item Item to be selected Internal setting Input value
(1) | PCside IIF Ethernet Board Network No."! —
Station No.™! —
Protocol ! TCP
(2) PLC side I/F PLC Module Ethernet Port Direct Connection —
Other Station Setting No Specification Check at Communication Time 30 seconds
Retry Times 0 time

*1  No setting items for FX5CPUs
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Specifying the Ethernet adapter on a personal computer used for FX5CPUs

Operating procedure

1. Click the [CPU Module Direct Coupled Setting] button on the "Specify Connection Destination" screen.

2. Selectan adapter on the "CPU Module Direct Coupled Setting" screen, and click the [Yes] button.

Please select the direct connection method with CPU module.

(01 RS-232C

@ Ethernet It will be applied to &l the Ethernet port direct coupled setting.

CPU Module Direct Coupled Setting 3

Adapter

1P Address

Current setting content will be lost when new items are selected. Are you sure you want to
continue?

ves | [ Mo

Point >

The adapter setting is applied to all connection destinations which are set the Ethernet port direct connection.

The adapter setting is saved for each logon user of the personal computer (not saved in a project).
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Precautions

EWindows Vista® or later

A warning message may appear.

Click the [Unblock] button for Windows Vista, and click the [Allow access] button for Windows 7 or later to unblock the
program (permit the access) and continue the operation.

EWhen the same IP addresses are displayed

When the [Find] button is clicked on the "PLC side I/F Detailed Setting of PLC Module" screen, the same IP addresses may
be displayed in the list of the connection destination CPU.

Two or more IP addresses may have been set to the [IP Settings] tab in the "Advanced TCP/IP Settings" screen of Windows
network settings. Set only one IP address.

EWhen communication with GX Works3 is not allowed by Windows Firewall

When Windows Firewall is enabled and communication with GX Works3 is not allowed, a timeout may occur.

To allow the communication, refer to the following procedures.

When using other software with a firewall function, refer to the manual of the software and allow the communication with GX
Works3.

[Ex]

For Windows Vista

1. Select [Control Panel] = [Security] = [Windows Firewall] = [Allow a program through Windows Firewall] from the Start
menu of Windows.

Click the [Add Program] button in the [Exception] tab.

Select "GX Works3" on the "Add a Program" screen, and click the [OK] button.

A WN

Select "GX Works3" ! in the list, and click the [OK] button.

*1 'gxw3' may be displayed when RCPU/Ethernet module is searched on the network and access through the Windows firewall is set to
allow before Ethernet port direct connection.

[Ex]

r Windows 7 or later

Fo
1. Select [Control Panel] = [System and Security] = [Windows Firewall] = [Allow a program*1 or feature through Windows
Firewall] from Windows Start.

2. Click the [Change settings] button, and click the [Allow another program”] button.
3. Select "GX Works3" on the "Add a Program*1" screen, and click the [Add] button.

4. select "Domain”, "Home/Work (Private)", and "Public" of GX Works32 added in the list, and click the [OK] button.

*1  For Windows 8 or later, "Apps" is displayed.
*2 'gxw3' may be displayed when RCPU/Ethernet module is searched on the network and access through the Windows firewall is set to
allow before Ethernet port direct connection.
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ENetwork setting when directly connecting GX Works3 to the Ethernet port of an FX5CPU

When directly connecting to the Ethernet port of an FX5CPU, communication may not be established by setting the
communication destination on the screen that appears by clicking the [CPU Module Direct Coupled Setting] button.
Set the IP address of a personal computer according to the following procedure.

Operating procedure

1. Set the same value for the network portion of the IP addresses for a personal computer on which GX Works3 is installed
and an FX5CPU.

Set the same value.

jmmmmmmmmmm e m e e e e e o e oo oo - - - Set different values.
A 1 1
[ Network portion | [Hostportion | | [ Network portion | [ Host portion ] !
| 192.168. 3. [[ 250 le-- | 192.168. 3. i 10 |«
| 255.255.255. [ 0 | | 255.255.255. (| 0 |
Default value of the high speed data logger module Personal computer

2. Setthe network setting for the personal computer on the "Internet Protocol Version 4 (TCP/IPv4) Properties" screen.
(Example) Microsoft Windows 7 Ultimate

@ Select [Control Panel] = [Network and Internet] = [Network and Sharing Center] = [Change adapter settings].

O Select [Local Area Connection] and click [Properties] on the right click menu.

© Select "Internet Protocol Version 4 (TCP/IPv4)" on the "Local Area Connection Properties" screen, and click the [Property]
button.

O The "Internet Protocol Version 4 (TCP/IPv4) Properties" screen appears.

3. Restart the personal computer to enable the network setting.
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Serial connection

The following shows the setting example for accessing a CPU module on the own station via a serial port from GX Works3.
RCPUs and remote head modules do not support this connection.

Adapter Host CPU module

No. | Item Item to be selected Internal setting Input value
(1) PC side I/F Serial/USB RS-232C —
COM port COM1
Transmission Speed 115.2 Kbps
2) PLC side I/F PLC Module PLC Mode FX5CPU
Other Station Setting No Specification Check at Communication Time 30 seconds
Retry Times 0 time
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12.3 Accessing via Network (Single Network)

This section shows the setting example for accessing a CPU module on another station via a single network after accessing
an Ethernet built-in CPU from GX Works3.

Ethernet port
(192.168.3.1)

-

= i

)

< CC-Link IE Field Network

No. | Item Item to be selected Internal setting Input value
(1) PC side I/F Ethernet Board Network No."! —
Station No.™ —
Protocol ! TCP
(2) PLC side I/F PLC Module Ethernet Port Direct Connection —
Other Station Setting Other Station (Single Network) Check at Communication Time 30 seconds
Retry Times 0 time
(3) Network Communication Route CC IE Field Network No. 1
Station No. 0
*1  No setting items for FX5CPUs

Access via Ethernet module

The following shows the setting example for accessing a CPU module via a CC-Link IE built-in Ethernet module from GX

Works3.

It is same settings when accessing a CPU module via the network part of RnENCPU.

FX5CPUs do not support it.

RJ71EN71 (192.168.0.2)
Station number: 2

Network No.1

(192.167.0.2)
Station number: 2

Ethernet port

RJ71EN71 (192.167.0.1)
Station number: 1

CPU2

RJ71EN71 (192.168.0.3)
Station number: 3

Network No.2

]

No. | Item Item to be selected Internal setting Input value
(1) PC side I/F Ethernet Board Network No. 1

Station No. 2

Protocol TCP
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No. | Item Item to be selected Internal setting Input value
2) PLC side I/F Ethernet Module PLC Type RJ71ENT71
Network No. —
Station No. 1
IP Address 192.167.0.1
IP Input Format DEC
Station No. <-> [P Information Automatic Response System
Other Station Setting Other Station (Single Network) | Check at Communication Time 30 seconds
Retry Times 0 time
(3) Network Communication Route | Ethernet Other station in the same loop | Network No. 2
or access to multilevel system Station No. 3
Precautions

» When communicating with multiple pieces of GX Works3, use TCP/IP or UDP/IP communication.

* For a multiple network system, setting the network dynamic routing is required.
[TIMELSEC iQ-R Ethernet User's Manual (Application)

12.4 Accessing via Network (Co-existence Network)

The following shows the setting example for accessing a CPU module via a co-existence network from a personal computer.
FX5CPUs do not support it.

Built-in Ethernet CPU
(192.168.0.2)

Ethernet port

Ethernet

Network No.1 —><

dl

CC-Link IE Field Network

CC-Link \ (4)
Network No.2

)

No. | Item Item to be selected Internal setting Input value
1) PC side I/F Ethernet Board Network No. 1
Station No. 1
Protocol TCP
2) PLC side I/F PLC Module Connection via HUB IP Address 192.168.0.2
Response Wait Time 2 seconds
Other Station Setting Other Station (Co-existence Check at Communication Time 30 seconds
Network) Retry Times 0 time
(3) Network Communication Route | CC IE Field Network No. 1
Station No. 0
(4) Co-existence Network Route CC-Link Start 1/0 20
Station No. 1
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12.5 Accessing via Serial Communication Module

This section explains the setting method for accessing a CPU module on the own station or on another station via a serial

communication module.
FX5CPUs do not support it.

Connection on a 1:1 basis

The following shows the setting example for accessing a CPU module by connecting a personal computer and a serial

communication module.

RJ71C24
[
COM port
2)
No. | Item Item to be selected Internal setting Input value
(1) PC side I/F Serial/USB COM port COoM1
Transmission Speed 115.2 Kbps
(2) PLC side I/F Cc24 PLC Type RJ71C24
Station No.™ —
Parity —
Sum Check —
Other Station Setting No Specification Check at Communication Time —
Retry Times —

*1 Set the same station number as RJ71C24.
Set the station number on the Module Parameter screen.
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Connection on a 1:n basis

The following explains the method for accessing a CPU module on another station from GX Works3 in a system composed of
multiple CPU modules.

Access via a serial communication module

The following shows the setting example for accessing a CPU module on another station via a serial communication module.
When connecting via serial communication module, the module parameter for MELSOFT connection is required. For details,
refer to the following manual.

LIMELSEC iQ-R Serial Communication Module User's Manual(Application)

RJ71C24 RJ71C24
Station number 0

Station number 1

COM port

(1

No. | Item Item to be selected Internal setting Input value
1) PC side I/F Serial/lUSB COM port COoM1
Transmission Speed 115.2 Kbps
(2) PLC side I/F C24 PLC Type RJ71C24
Station No. 0
Parity Odd
Sum Check —
Other Station Setting Other Station (Single Network) Check at Communication Time 30 seconds
Retry Times 0 time
(3) Network Communication Route C24 Start I/0 20
Station No. 1

Direct connection of a CPU module

The following shows the setting example for accessing a CPU module on another station via a serial communication module
by connecting a personal computer and a CPU module directly.

RJ71C24 RJ71C24

USB port

Station number 0

Station number 1

m

No. | Item Item to be selected Internal setting Input value
1) PC side I/F Serial/USB usB —
(2) PLC side I/F PLC Module PLC Mode RCPU
Other Station Setting Other Station (Single Network) Check at Communication Time 30 seconds
Retry Times 0 time
(3) Network Communication Route C24 Start I/0 20
Station No. 1
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12.6 Accessing via GOT (GOT Transparent Function)

This section explains the setting method for accessing a CPU module from GX Works3 via a GOT by performing the GOT
transparent function.

Precautions

EWhen performing online operations from GX Works3
During the online operation from GX Works3 to a CPU module using the GOT transparent function, do not perform online
operations (such as downloading project data) on GOT from GT Designer2 or GT Designer3.

EWhen GOT does not monitor normally

The GOT transparent function cannot be used in the following cases.

» When a GOT does not perform normal monitoring due to CPU module errors or communication errors between the CPU
module and the GOT

* During the period of time between turning ON or resetting the CPU module or GOT and the start of GOT monitoring

Check the following items if monitoring on GOT is not normal.

Item Reference
Does the CPU module operates normally? =~ Page 483 Module Diagnostic
Is the CPU module connected to GOT normally? L[] Manual of GOT used

Access via a GOT

A personal computer (GX Works3) can access a CPU module via a GOT.

o

The connection availability and the specification method of connection destination differ depending on a GOT series and the

connection condition between a personal computer and a GOT.

For details, refer to the following manuals.

[T1 GOT2000 Series Connection Manual (Mitsubishi Products) For GT Works3 Version1
L1 GOT1000 Series Connection Manual (Mitsubishi Products) for GT Works3

Accessing via a module

A personal computer can access a CPU module via a GOT and another module (serial communication module, CC-Link IE
Controller Network module, and CC-Link IE Field Network module).

¥ & gm

The connection availability and the specification method of connection destination differ depending on a GOT series and the

connection condition between a personal computer and a GOT.

For details, refer to the following manuals.

[T1 GOT2000 Series Connection Manual (Mitsubishi Products) For GT Works3 Version1
[T1 GOT1000 Series Connection Manual (Mitsubishi Products) for GT Works3
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12.7 Accessing via QCPU (Q mode)

This section explains the setting method for accessing a CPU module from GX Works3 via a QCPU (Q mode).
An FX5CPU cannot be accessed via a QCPU (Q mode).
The QCPUs (Q mode) that can be used as a PLC side I/F are as follows.

Item Available QCPU (Q mode)

PC side I/F: Serial communication Built-in USB port QCPU (Q mode)

(USB) Note that remote 1/0 modules (QJ72LP25 and QJ72BR15) are excluded.
PC side I/F: Ethernet board Built-in Ethernet CPU

The following shows the setting example for accessing an RCPU via a QCPU (Q mode) from GX Works3.

QCPU (Q mode)

No. | Item Item to be selected Internal setting Setting content
1) PC side I/F Serial/lUSB usB —
(2) PLC side I/F PLC Module PLC Mode QCPU (Q mode)
Other Station Setting Other Station (Single Network) Check at Communication Time 30 seconds
Retry Times 0 time
(3) Network Communication Route CC IE Field Network No. 1
Station No. 0
Precautions

* An RCPU cannot be accessed via a MELSECNET/10 network module or a MELSECNET/H network.
» Aremote password that has been set for the Ethernet port of a QCPU (Q mode) cannot be unlocked in GX Works3. Delete
the remote password using GX Works2 in advance.
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12.8 Connection to the Multiple CPU System

This section explains the setting method for accessing the CPU module (host CPU) directly connected to the personal
computer or another CPU module (another CPU) in the multiple CPU system.
The setting method for accessing the multiple CPU system on another station via a network is also explained.

FX5CPUs and remote head modules do not support it.

Accessing host CPU

The setting for accessing the host CPU is the same as that for accessing the CPU module on the own station. (=5~ Page 374
Direct Connection)

Accessing another CPU

To access a CPU module, which is not directly connected to a personal computer, in the multiple CPU system, the CPU
number (CPU No.1 to 4) of the access target needs to be specified in "Multiple CPU Setting".

The following shows the setting example for accessing a CPU No.4 by connecting a personal computer to CPU No.1.

CPU No. 1 (connected to the personal computer)
CPU No. 2
CPU No. 3

T @3)

CPU No. 4 (access target)

No. | Item Item to be selected Internal setting Input value
1) PC side I/F Serial/lUSB usB —
(2) PLC side I/F PLC Module PLC Mode RCPU
Other Station Setting No Specification Check at Communication Time 30 seconds
Retry Times 0 time
(3) Target System Multiple CPU Setting Target PLC PLC No. 4
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Accessing via network

The following explains the setting methods for accessing a CPU module in a multiple CPU system on another station via a
network.

HRelay station

Set the parameters so that the module mounted on the relay station is controlled by the same CPU module. (In the figure
below, the CPU No.2 is the control CPU.)

BAccess target station
Set the CPU number in "Multiple CPU Setting" on the "Specify Connection Destination" screen when the access target station

is the multiple CPU system.
The following shows the setting example for accessing a CPU No.4 in a multiple CPU system on the access target station via

a network.
Set the connection destination setting.
When accessing to a CPU from No.1 to No.4 on the access
target station, change the CPU No. to be accessed in "Multiple
CPU Setting" on the "Specify Connection Destination" screen.
Personal computer% station
The CPU No. 4 (@) on the access target station is
accessed via the module 1] by connecting a cable to the
CPU No. 1 (D). Note that the cable shall be connected
to the programmable controller CPU that controls the
(@ : RCPU No.1 routed module.
® : RCPU No.2 ( ) )‘.
3 : RCPU No.3 Network No.1 CC-LInk-||-E-C-O-n-tl’-0|-|?l’-|\-le-tilv-0[k J
@ : RCPU No4 Relay station '
Module controlled by the RCPU No. 1 T
(CC-Link IE) | ! Set the modules of the relay station to be controlled by
Module controlled by the RCPU No. 2 ©@|9|® : the same control CPU. ([2], [2])
(CC-Link IE) =l (3)
Module controlled by the RCPU No. 2 [ o
(CC-Link IE) Network No.2 @C—Link IE Controller Networ@;
Access target station [{====""===""="="""""" ’
<=
O2|®|®
4)
No. | Item Item to be selected Internal setting Input value
(1) PC side I/F Serial/lUSB USB —
(2) PLC side I/F PLC Module PLC Mode RCPU
Other Station Setting Other Station (Single Network) Check at Communication Time 30 seconds
Retry Times 0 time
3) Network Communication Route CC IE Cont Network No. 2
NET/10(H) Station No. 0
(4) Target System Multiple CPU Setting Target PLC PLC No. 4
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12.9 Connection to the Redundant System

This section explains the setting method for accessing a CPU module by specifying a system in the redundant system.
Only RnPCPUs (redundant mode), RnPSFCPUs, and remote head modules support it.

CPU module redundant system

To access a CPU module in a redundant system configuration, the system of access target (no specification/control system/

standby system/system A/system B) needs to be specified in "Specify Redundant CPU".

The following shows the setting example for accessing a standby system via the system A of an RnPCPU (redundant mode)

that is connected to a personal computer.

System A
Standby System

1|

System B
Control System

1
®) Access target

No. | Item Item to be selected Internal setting Input value
(1) PC side I/F Serial/USB usB —
(2) PLC side I/F PLC Module PLC Mode RCPU
Other Station Setting No Specification Check at Communication Time 30 seconds
Retry Times 0 time
3) Target System Specify Redundant CPU Standby System —

When "Not specified" is selected in "Specify Redundant CPU", the access target is set as follows:

+ Direct connection: connective system

« Connection via a module mounted on a main base unit: CPU module on the station on which the network module, with the
station number specified for the network communication route, is mounted
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Remote head module redundant system

To access a remote head module in a redundant system configuration, the access target (CPU No.1/CPU No.2/no
specification/control system/standby system) needs to be specified in "Multiple CPU Setting" or "Specify Redundant CPU".
The setting for either "Multiple CPU Setting" or "Specify Redundant CPU" can be set.

The following shows the setting example for accessing a remote head module (single line) from GX Works3 using a USB

Control System Standby System

5

connection.

(5] |

)

) L mmEmmm——
(3)
Access target
No. | Item Item to be selected Internal setting Input value
(1) PC side I/F Serial/lUSB USB —
(2) PLC side I/F Head module RJ72GF15-T2 —
Other Station Setting No Specification Check at Communication Time 30 seconds
Retry Times 0 time
(3) Target System Specify Redundant CPU Control System —

When "Not specified" is selected in "Specify Redundant CPU", the access target is set as follows:

« Direct connection: remote head module that is directly connected to a personal computer

» Connection via a module mounted on a main base unit: remote head module No.1 (mounted on a CPU slot) on the station
on which the network module, with the station number specified for the network communication route, is mounted

» Connection via a module mounted on an extension base unit: remote head module No.1 (mounted on a CPU slot)
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12.10 Considerations of Communication with a CPU
module

This section explains the considerations of communication with a CPU module.

Refer to the considerations described in each section as well as the descriptions in this section.

Communication via network system (single/multiple)

When accessing an RCPU via a network system, all the connected stations must be RCPUs or QCPUs (Q mode).
In that case, an RCPU must be used for a relay station.

Connected station: Station directly connected from GX Works3
Relay station: Stations to be routed on network system

Communication with the CPU module using a USB cable

HEConnecting/disconnecting a USB cable, resetting a CPU module, and turning the power ON or
OFF

A communication error may occur and it may not be recovered if connecting and disconnecting a USB cable, resetting the

CPU module, or turning the power ON or OFF is performed frequently during communication with a CPU module.

Therefore, set GX Works3 to offline as much as possible during these operations. 'Offline' indicates the state other than

below.

» Write to PLC/Read from PLC, Monitor, and PLC diagnostics

If the operation is not recovered from an error, remove the USB cable. Then, connect it again after five or more seconds.

(Even after this operation, an error may occur at initial communication. However, communication will be successful after that.)

Click the [OK] button on the warning message, and remove a USB cable from the personal computer.

ECombination of personal computer models and USB cables
A communication error may occur depending on the combination of personal computer models and USB cables.
If an error occurs, take appropriate actions in accordance with the message displayed on the screen.

Other considerations

EHigh-speed communication using an RS-232 cable

Communication may fail depending on the performance of the personal computer when high-speed communication is
attempted by changing the transmission speed at the serial port of the personal computer (personal computer side interface).
Communication speed may also slow down due to communication retries.

Decrease the transmission speed if high-speed communication cannot be performed normally.

HBResume function, suspend setting, power saving function, and standby mode of the personal
computer

A communication error may occur during communication with the CPU module when any of the settings shown above are

enabled.

Disable these settings for communication with the CPU module.
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1 3 WRITING/READING DATA TO CPU MODULE

This chapter explains the following operations: writing, reading, and deleting data to/from a CPU module or an SD memory
card, and verifying projects.

For the methods for writing the clock setting to a CPU module, refer to the following section.

(=5~ Page 508 Clock Setting in a CPU Module

13.1 Writing/Reading Programmable Controller Data

Read/write the created data to/from a CPU module or a memory card in the "Online Data Operation" screen.

Configuration of Online Data Operation screen

Window

[Online] = [Write to PLC] (=%)/[Read from PLC] (¥")/[Delete PLC Data]
The following screen is an example when writing data to an RO1CPU.

Online Data Operation EII = I@

Display  Zetting  Related Functions
S | ST -
*

=Y o R = T

[ Parameter + Programi(E) H Select Al ] Legend Program Restors Information
@ write

) Mot ko Write

[ CpenfCiose AIT) ] [ Deselect AIN) ] % CPU Built-in Memory B 50 Memory Card h‘h Inkeligent Function Madule

*

Module Marme/Cats Mame ‘ |_b Dt il Title Last Change Size (Byte) -

@5 Parameter
} Systern Parameter/CPU Parameter 10/4/2017 4:48:25 PM | Mat Calculated
a Module Parameter 10/4/2017 4:48:28 PM | Mot Calculated
ﬂ Memary Card Parameter 10/4/2017 4:48:26 PM | Mat Calculated

o|ojoo

Wi Remote Password
CHEE Global Label

@ Global Lahel Setting
Clfs Program

i mam

=] @ Device Memory
B o

10/4/2017 4:48:28 PM | Mot Calculated

1042017 4:48:31 PM | Mot Calculated 2

10/4/2017 4:48:32 PM | Mot Calculated

poooooo

Datail 10/a/2017 .20 90 D6

[ Display Memary Capacity |E|]

Memory Capacity

Program Memory Free
: e

Legend Data Memery Free

B o i | asszisizae

B moeased DevicelLabel Memory (File Storage Ared) Free
i | WB0[1024B

W Derreased

SO Memory Card Free

‘ | oie

[ Fresi59 orLess

[ Beern l | Close

« The data name in gray indicates that it is in the unconverted state.

* When a data is written to a programmable controller, the target memory capacity may be displayed smaller than the actual
file size.

» Graphs for each memory capacity can be updated by clicking the [Size Calculation] button.

Precautions

EMemory capacity display for FX5CPU

* Program memory (The capacity of program memory is displayed in unit of step.)

» Data memory (The program, restored information, parameters, and device comments are displayed separately.)

» SD memory card (The capacity of the entire SD memory card is displayed.)

+ SD memory card (The program, restored information, parameters, and device comments are displayed separately.)
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ESafety project and safety operation mode of a CPU module
The safety data and device memory of a safety project can only be written when the safety operation mode of an RnPSFCPU

or an RnSFCPU is in the test mode. If the module is in the safety mode, switch the mode to the test mode.
[=5~ Page 513 Safety operation mode switching

EData to be written and write target
O: Writable, x: Not writable

Data name Write target
CPU built-in memory | SD memory card"! Intelligent function module

System Parameter/CPU Parameter O O X
Module Parameter O O X
Module Extended Parameter O O O
Memory Card Parameter ! X O X
Remote Password O O X
Global Label Global Label Setting O O X

Global Label Assignment O O X

Information™
Program File™ O O X
FB File/FUN File™ O ) X
Label Initial Value File™ ) 0 x
Device Memory (File Register ) O X X
Extended File Register ™ X O X
Device Initial Value™ O O X
Device Comment® O O X

*1  ROOCPU and remote head modules do not support it.

*2 Remote head modules do not support it.

*3 FX5CPUs do not support it.

*4  Only FX5CPUs support it.

*5 FX5CPUs and remote head modules only support common device comments and do not support device comments for each program.
For the details on the availability of writing safety data, refer to the following manual.

LTIMELSEC iQ-R CPU Module User's Manual (Application)

BHow to check the data size to be written
The size of write data can be displayed in the "Size (Byte)" column by enabling the file size display.

Select [Display ] = [Display File Size] on the "Online Data Operation" screen to enable the file size display.
For program files, FB files, and FUN files, the size of program restoration information can be checked.
Display example: Size of an execution program/size of program restoration information (data memory)

EGraph display of memory capacity

The display content differs depending on the setting file size display.

Disabled: The current capacity of memory for writing on target is displayed.

Enabled: The capacity of memory to which the size of data to be written/deleted is displayed.
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Writing data to a programmable controller

Write data to a CPU module.
For the considerations for writing, refer to the following section.
(=~ Page 401 Considerations for Online data operation

Operating procedure
. Select the [Write] tab on the "Online Data Operation" screen.

Select data to be written and a write destination.

. Click the [Detail] button to set the details such as a range to be written.

A W N =

. Click the [Execute] button.
After writing a safety program or a parameter to an RnPSFCPU or an RnSFCPU, manuals are displayed to clarify the
information that needs to be confirmed by users for using a safety project safely.

Poin t

When more than one program is written to the CPU module, the programs categorized as "No Execution
Type" will never be executed on the CPU module. For saving the memory capacity of the CPU module,
removing them from the target data at writing data is recommended.

EPOU duplication check

When performing 'Write to PLC', the program is checked whether a POU name is duplicated in the program and in a program
in the CPU module.

When using a CPU module in a redundant system configuration and writing a program to both systems, the program is
checked whether a POU name is duplicated in the both systems.

Whether to check the duplication can be set by setting the following option.

* [Tool] = [Options] = "Online" = "Write to PLC = "Operational Setting" = "Duplication Check for POU"

HProgram restoration information

Whether to write the program restoration information with a program can be selected when performing 'Write to PLC'.

By setting the following option, whether or not to write the program restoration information can be selected in the "Online Data

Operation" screen.

* [Tool] = [Options] = "Online" = "Program Restore Information" = "Operational Setting" = "Enable the setting to write/not
to write program restore information”

When a safety program, safety FB, and safety FUN is written while "Not to Write" is selected in "Program Restore

Information”, the program restoration information is written to an RnSFCPU.

When a program is written without writing the program restoration information, the data cannot be read with 'Read from PLC',

and the detailed verification result screen cannot be displayed with 'Verify with PLC".

For CPU modules that do not support this function, whether to write the program restoration information cannot be selected

even when the option is set.
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ESkip overwriting data

When writing data to a CPU module, writing data that is not changed from the previous writing can be skipped, and that can
shorten the time required for writing.

In the confirmation message appeared after the [Execute] button is clicked in the "Online Data Operation" screen, select the
checkbox of "Skip writing for the files that has not been changed.".

The following files are overwritten even if the checkbox of "Skip writing for the files that has not been changed." is selected.
* Memory card parameter

* Global label assignment information

* Global label initial value

* Local label initial value

* Device memory

* File register

When writing program restoration information to a CPU module where no program restoration information is written, a
program file, FB file, and/or FUN file is written even if no changes are applied.

When an SD memory card or intelligent function module is selected as a write target, the data is written even if the data is not

modified.

EOperations when using CPU modules in a redundant system configuration
For an RnPCPU (redundant mode), the operations differ depending on the operation modes.
An RnPSFCPU operates only when selecting the backup mode for the operation mode.

Operation mode Operation
Separate mode Applied to the CPU module in the connective system.
Backup mode Applied to both systems (order: control system — standby system).

If an error occurs in the control system while writing data, it is not written to the standby system. If an error occurs in
the standby system while writing data, the data of control system cannot be restored to its former condition.

Point ;>

Data allocations are changed by updating a firmware version from 30 or earlier to 31 or later for the R0O4CPU,
R0O8CPU, R16CPU, R32CPU, or R120CPU.

For details on the operation, refer to the following manual.

(LIAMELSEC iQ-R CPU Module User's Manual (Application))

This may cause a lack of free space in the program memory when data backed up is written to the CPU
module. In this case, perform any of the following operations and write the data again.

» Reduce the setting value of "Allocate Memory for Online Program Change". (Default: 500 steps)

* Reduce the number of program steps.
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Parameter

Write "Parameter” in accordance with the operation or change of the system.

HRelation between module parameters in the "Navigation” window and module parameters in a
CPU module

Module parameters are written with the parameters, displayed in the "Navigation" window, combined in one file.

MNavigation

Online Data Operation

Display  Setting  Related Functions

=Y B

[ Parameter + Program(F) ][ Select Al ]

[ Openjfilose Al{T) I [ Deselect AII(N)]

Module Name/D ata Mame

=5 Untitled Project

£ &5 Parameter

— CPU (SD memory card, module)

CPU built-in memory

(0

System parameter

& [system Parametsl{CPU P i

- @ Module Parameter

Module Extended Parameter: 0000:RL

CPU parameter

Module Extended Pararmeter: 0020 R

Memory Card Parameter

Femote Password

PR

i~

Module parameter

>

L0

Module extented parameter
0000: RD75D2

>
>

(D)

Module extented parameter
0020: RD75P2

L0

Remote password

SD memory card

-

Memory card
parameter

-
-

Module

When a module parameter exists in a CPU module, the parameter file is overwritten.

[Ex]

When writing four module parameters to a CPU module in which module parameters of five modules exist; the settings of five

modules are overwritten with the settings of four modules, and one setting that does not exist in the project will be deleted.
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HEConsistency of parameters

When writing a part of the parameters additionally or writing modified parameters, the consistency of the parameters are
required. Consistency means matching the information such as the 1/0 assignment setting (start I/O number, slot number,
etc.) between the system parameters and each parameter.

There are two methods to keep the consistency.

* Read a system parameter and each parameter and change them. After that, write them to a CPU module. The CPU module
needs to be reset to change the system parameter.

* Read each parameter to be changed, and change them to be consistent with the system parameters in the project. After
that, write the changed parameters only to the CPU module. Basically, the CPU module is does not need to be reset,
however, some modules are required to reset the CPU module after changing parameters. For details, refer to the manual
of the module used.

EModules with start /O number unset
The unset module parameters cannot be written to a programmable controller.

EWriting parameters of remote I/O module (slave station) on CC-Link IE Field Network
Parameters can be written to a slave station in the "CC IE Field Configuration" window. For details, refer to the manual of each

remote |/O module.

Program

When creating a program (local label, program body), write "Program".

When the column of "Initial Value" is set on the local label editor, write "Label Initial Value by Program".

When the column of "Initial Value" is not set, an initial value file of labels is not displayed. In addition, the initial value file of
labels with a same name in the programmable controller is deleted.

When a standard function or a standard function block is used in the program, write "SlibFbFile" of POU.

HSetting the secured steps for online program change
Set the range of program (program file) to be written and secured steps for online program change on the "Program Detail

Setting" screen displayed by clicking the [Detail] button of "Program"”.
FX5CPUs do not support this setting.

Item Description

Allocate Memory for Online Writing programs while the CPU module is running affects scan time due to the change of number of steps.

Program Change Enter the secured steps for online program change to handle the change of number of steps when performing the online
program change function.

When the number of program steps is changed, the capacity of program files is not changed if the changed number of steps
are within the range of the number of the secured steps for online program change.

HMOperations after writing SFC programs
For SFC programs, the operations performs differently between Ladder, ST, and FBD/LD when changing programs by writing

them to a programmable controller. For the details, refer to the following manual.
[TIMELSEC iQ-R Programming Manual (Program Design)

Global label
After setting global labels, write "Global Label Setting".

When the column of "Initial Value" is set on the global label editor, write "Global Label Initial Value".

When the column of "Initial Value" is not set, an initial value file of labels is not displayed. In addition, the initial value file of
labels with a same name in the programmable controller is deleted.

When "Access from External Device" is selected on the global label editor, write "Global Label Assignment Information".
FX5CPUs do not support the setting for initial values of labels and access from external devices.

Precautions

The sample comments are included in the write target. If the data size to be written exceeds the memory capacity of the CPU
module at writing data, prepare an SD memory card.
For FX5CPU, the writable capacity is the same as that of the CPU module even when data is written to an SD memory card.
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Device memory

When writing values to the device memory area of the CPU module after setting device memory, write "Device Memory".
The device memory which has the same name as the program is written to a local device.

In contrast, the device memory which has the different name as the program is written to a global device.

Only one device memory for a global device can be selected.

Precautions

FX5CPUs do not support local devices.
The device memory is written to a global device regardless of the consistency or inconsistency with a program name.

ESetting write target devices and their ranges
Set the type and range of device memory to be written to the CPU module on the "Device Data Detail Setting" screen

displayed by clicking the [Detail] button of "Device Memory".
» Writable devices to a CPU module
O: Writable, X: Not writable, —: No corresponding device

Device Global device Local device™
M, V1 T, ST, C, D, R, SAWM, SA\T, SA\ST, SA\C, SA\D O O
L,B,F, SB, LT, LST", LC, W, SW, Z LZ RD", SAB, SAW o) —
X,Y, S, SD, SM, SAX, SAY, SA\SD, SA\SM X —

*1  FX5CPUs do not support it.
*2 RCPUs do not support it.
» Writable devices to a remote head module

O: Writable, X: Not writable, —: No corresponding device

Device Global device Local device
SB, W, SW, RD O —
SD X —

For details on the devices to be written, refer to the following section.
[=5~ Page 541 Applicable Devices in GX Works3

File register
When writing the device memory which has been set as a file register, write "File Register".
FX5CPUs do not support this setting.

ESetting range to be written
Set the range of file registers to be written to a programmable controller in the "File Register Detail Setting" screen displayed

by clicking the [Detail] button of "File Register".
If two or more file registers are selected, the value of each file register is written/read in the same range.

Precautions

When writing file registers, write CPU parameters first, and reset or cycle the power of the programmable controller.

Then, write file registers.
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Extended file register

Values set in the device memory (extension file registers (ER)) of a project can be all written to extended file registers (ER) of
an SD memory card in a batch.

It is not available in a project used for an RCPU.

HRange to be written

Values of the device memory (extension file registers (ER)) of a project are stored in extended file registers (ER) of an SD
memory card by selecting "Extend File Register" of the SD memory card and performing writing.

All the points (32768 points) of the device memory of a project are written to extended file registers (ER) of an SD memory
card regardless of the number of points of a user device set in file registers (R).

Device initial values

After setting a device initial value, the device needs to be written.
A device initial value which has the same name as a program is written as a file for a local device. A device, which cannot be
used as a local device, is not written.

A device initial value which has a difference name from a program is written as a file for a global device.
FX5CPUs do not support local devices. The device memory is written to a global device regardless of the consistency or
inconsistency of a program name.

Device comment

After setting device comments, write "Common Device Comment" or "Each Program Device Comment".

For FX5CPU, 'each program device comment' cannot be written to the CPU module.

ESetting range to be written

Set the range of "Common Device Comment"/"Each Program Device Comment" to be written to a CPU module on the
"Device Comment Detail Setting" screen displayed by clicking the [Detail] button of "Common Device Comment" or "Each
Program Device Comment".

Set this setting to limit the writing range of device comments in cases such as when the CPU module has small free capacity.
When the range of device comments is not set, all device comments are written.

Item Description
Number of characters per 1 Set the maximum number of comments to be written to a CPU module.
comment When the character length of an input value is less than the number of characters of device comment set for the project,

the device comment with less number of characters is written to a CPU module. Therefore, mismatched data may be
detected when verifying project data.

Precautions

When the sample comments are read to device comments, all the sample comments are written to the CPU module.
Therefore, the data size to be written may exceed the memory capacity of the CPU module. In this case, perform any of the
following operations.
* Delete the device comments of unused devices.
+ Set the write target of device comments to SD memory card.

For FX5CPU, the writable capacity of SD memory card is the same as that of CPU module.
+ Set the range to be written.

Tag FB setting

For a project used for an RnPCPU (process mode/redundant mode) and an RnPSFCPU, write CPU parameters (only when it
is set at the first time or changed) and the global label setting when using a program with the process control extension
enabled or for which the tag FB setting is set.

File register data in the range assigned to FB properties in a tag FB is written only one time after converting all programs (re-
assigning labels).
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Reading data from a programmable controller

Read data from a CPU module.

For the considerations for reading data, refer to the following section.
(=~ Page 401 Considerations for Online data operation

Operating procedure

. Select the [Read] tab on the "Online Data Operation" screen.

Select the files to be read and read target.

. Click the [Detail] button to set the details such as a range to be read.
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. Click the [Execute] button.

EWriting a program without writing the program restoration information
When a CPU module contains the following data, 'Read from PLC' cannot be performed.

+ Execution program that the program restoration information is not written

» Execution program that the program restoration information is not written at the same time

EOperations when using CPU modules in a redundant system configuration
Data is read from the CPU module in the connective system.

Point

Data can be read even when a project is not open.

[~ Page 86 Creating new projects by reading data from programmable controllers
Precautions

During the frequent access of an SD memory card with a data logging function or database function, the response to the
reading operation from a programmable controller (until the "Online Data Operation" screen is displayed) could be slow.

Parameters

HBUnsupported modules

The module parameters that are not supported by GX Works3 cannot be read.

Program

When reading a program (local label, program body), read "Program".

Hinitial values of local labels

The operation differs between writing to and reading from the programmable controller.

» Writing: Local labels are written as "Label Initial Value by Program".

» Reading: the "Initial Value" of local labels are also read with global labels by reading programs.
FX5CPUs do not support it.

BExecution type which is overwritten at reading program

* When reading CPU parameters and program file at once: The program file is overwritten with the execution type in
accordance with the program setting of the read CPU parameter.

* When reading a program file only: The program file is overwritten in accordance with the parameter settings in GX Works3.

* When the CPU parameter setting does not exist in both CPU module and GX Works3: The program file is overwritten with
"No Execution Type".

ESetting read range
Set the range of a program (program file) to be read from a CPU module on the "Program Detail Setting" screen displayed by

clicking the [Detail] button on the "Online Data Operation" screen.
In addition, the secured steps for online program change can be obtained from CPU module.
FX5CPUs do not support it.
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BStatus of a standard function block in "SlibFbFile"

Reading from a programmable controller is interrupted in any of the following cases:

+ A standard function block to be read is inconsistent with the one in a project when reading a program from a programmable
controller.

« A standard function block other than the one to be read is used in a project once or more times when reading a program
from a programmable controller.

Global label

HInitial value, accessing from external device
The operation differs between writing to and reading from the programmable controller.

» Writing: Global labels are written as "Label Initial Value by Program" and "Global Label Assignment Information".
» Reading: the information on "Initial Value" and "Access from External Device" of global labels are also read with global

labels by reading programs.
FX5CPUs do not support the setting for initial values of labels and access from external devices.

When reading only a program in which global labels are used, the label definitions used in the program may
not exist in the project. This may cause the disappearance of the labels on the ladder editor.
In this case, read the global label and program together.

Device memory

The device memory, which have the same name as the program, will be read as a file for a local device.

The device memory, which have the different name as the program, will be read as a file for a global device.
Only one device memory for a global device can be selected.
FX5CPUs do not support local devices. The device memory is read as a file for global labels regardless of the consistency or

inconsistency with the program name.

HSetting read target devices and their read ranges
Set the type and range of device memory to be read from a CPU module on the "Device Data Detail Setting" screen displayed

by clicking the [Detail] button.

Device memory can be read from link memory or buffer memory.
» Readable devices from a CPU module

O: Readable, —: No corresponding device

Device Global device Local device™

M, V1 T, ST, C, D, R, SAWM, SA\T, SA\ST, SA\C, SA\D ) O

X,Y,L,B,F,SB,S, LT LST" LC, W, SD, SW, SM, Z, LZ, RD"!, SA\X, SAY, SA\B, SAW, | O —
SA\SD, SA\SM

*1  FX5CPUs do not support it.
*2 RCPUs do not support it.
* Readable devices from a remote head module

O: Readable, —: No corresponding device

Device Global device Local device

X,Y, 8B, W, SD, SW, SM, RD @) —

For details on the devices to be read, refer to the following section.
[~ Page 541 Applicable Devices in GX Works3
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Device comment

ESetting read range
Set the range of Common device comments/Each program device comments to be read from a programmable controller on

the "Device Comm