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e SAFETY PRECAUTIONS e

(Always read these instructions before using this equipment.)

Before using this product, please read this manual and the relevant manuals introduced in this manual
carefully and pay full attention to safety to handle the product correctly.

The instructions given in this manual are concerned with this product. For the safety instructions of the
programmable controller system, please read the CPU module user's manual.

In this manual, the safety instructions are ranked as "DANGER" and "CAUTION".

Indicates that incorrect handling may cause hazardous conditions,
<> DANGER resulting in death or severe injury.

C CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in medium or slight personal injury or physical damage.

Note that the /ACAUTION level may lead to a serious consequence according to the circumstances.
Always follow the instructions of both levels because they are important to personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[Design Instructions]

<> DANGER

¢ For data change, program change, and status control made to the PLC which is running from a
Personal computer, configure the interlock circuit externally so that the system safety is
ensured. The action to be taken for the system at the occurrence of communication errors
caused by such as loose cable connection must be determined for online operation of PLC from
Personal computers.

/\ CAUTION

¢ Be sure to read the manual careful and exercise an appropriate amount of caution connecting to
PLC CPU and performing online operations (PLC CPU program change during RUN, forced
input/output operation, RUN-STOP or other operation condition changes, remote control
operation) while the personal computer is operating.
Regarding the PLC CPU program change during RUN (Online change), the program may be
corrupted or have other problems depending on operation conditions. Exercise the appropriate
amount of caution with regard to the Caution points in section 8.4.3.

¢ Please refer to the manual of each module for online module change and swap module during
run, since there is restriction on the exchangeable module.




About this Manual

The texts, illustrations, diagrams and examples in this manual are only
intended as aids to help explain the functioning, operation, use and
programming of the GX IEC Developer IEC programming and
documentation system.

For using and usage of this software only the user his own is
responsible.

If you have any questions regarding the installation and operation of the
software described in this manual, please do not hesitate to contact your
sales office or one of your Mitsubishi distribution partners.

You can also obtain information and answers to frequently asked questions
from our Mitsubishi website under
www.mitsubishi-automation.com.

The GX IEC Developer software is supplied under a legal license
agreement and may only be used and copied subject to the terms of this
License Agreement.

No part of this manual may be reproduced, copied, stored in any kind of
information retrieval system or distributed without the prior express written
consent of MITSUBISHI ELECTRIC.

MITSUBISHI ELECTRIC reserves the right to change the specifications of
its products and/or the contents of this manual at any time and without
prior notice.

The IEC 61131.1 standard cited in this manual is available from the
publishers Beuth Verlag in Berlin (Germany).

© October 2008
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NOTE

Example VV

Typographic Conventions

Use of notes

Notes containing important information are clearly identified as follows:

| Note text

Use of examples

Examples containing important information are clearly identified as follows:

Example text

Numbering in figures and illustrations

Reference numbers in figures and illustrations are shown with white numbers in a black
circle and the corresponding explanations shown beneath the illustrations are identified with
the same numbers, like this:

000600

Procedures

In some cases the setup, operation, maintenance and other instructions are explained with
numbered procedures. The individual steps of these procedures are numbered in ascending
order with black numbers in a white circle, and they must be performed in the exact order
shown:

@ Text
@ Text
® Text

Footnotes in tables

Footnote characters in tables are printed in superscript and the corresponding footnotes
shown beneath the table are identified by the same characters, also in superscript.

If a table contains more than one footnote, they are all listed below the table and numbered in
ascending order with black numbers in a white circle, like this:

O Text
@ Text
® Text

Character formatting and orientation aids

Menu names, menu commands, submenu commands, and dialogue box options are printed in
boldface type. Examples: The menu item New in the menu Project or the options PLC inter-
face and Computer Link in the dialogue box Transfer-Setup.

Please keep this manual in a place where it is always available for the users.
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Introduction

This manual ...

1.1

1.2

1.3

1.4

1.5

Introduction

This manual ...

... is not designed to be read from cover to cover. It is organised so that it can be used as a
reference work in which you can find detailed explanations of all the menus and menu
commands in GX IEC Developer when you need them. However, the Reference Manual is not
based directly on the menu structure of GX IEC Developer, but rather on the central elements
of IEC Standard 61131-3 such as Projects, Objects, Variables, Program Organisation Units
and Programming Languages. The menus and all menu commands and options are listed in
the Appendix F of this manual.

The Beginner's Manual...

... is the ideal aid for getting acquainted with the basic terms and concepts of the new IEC
61131-3 standard. This manual teaches you how to use GX IEC Developer in easy steps, with
a sample program that provides a practical illustration of the most important operations.

If you are not yet familiar with Windows...

... please atleast read the Windows Fundamentals section in the Windows User's Guide or work
through the exercises of the online Windows tutorial (accessible in the Program Manager).
This will give you the information and skills you need for using the elements of Windows that are
the same in all application programs.

If you are not yet completely familiar with the IEC
61131-3 standard ...

... please read the chapter on the IEC 61131-3 standard in the Beginner's Manual. This
chapter explains the basic principles of this industry standard, together with the most
important new terms you need to know. A glossary of all the terms used is provided at the end
of this Reference Manual.

If you are already acquainted with IEC 61131-3 and
want to get to work right away ...

... you will find the basic instructions you need to be able to produce immediate results in the
‘Getting Started' chapter in the Beginner's Manual. This chapter tells you how to perform all the
basic GX IEC Developer operations, from creating new projects to downloading your finished
programs to the PLC (programmable controller).
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If you need more information on programmable controllers ... Introduction

1.6

1.7

1.8

If you need more information on programmable
controllers ...

... please refer to the documentation provided with the hardware components of your system.

If you need help on programming instructions when
you are developing your programs ...

... use the GX IEC Developer online help system. This provides direct access to brief explana-
tions of all programming instructions, together with their syntax, parameters and operands. A
list of all IEC and MELSEC programming instructions is also provided in the Appendix E of this
manual. More detailed descriptions and sample programs can be found in the programming
manuals of the individual PLCs.

If you get stuck ...

... in what looks like an insoluble problem or if you have questions about GX IEC Developer or
the connected PLC configuration, please first refer to the manuals. Use the detailed index
provided in this Reference Manual. Answers to many of your questions can also be found in
GX IEC Developer's context-sensitive online help system, which can always be accessed by

pressing El Please also make use of the Search command in the Help menu.

If you fail to find an answer to your particular question in any of these places you can also
obtain help from your local MITSUBISHI ELECTRIC representative. Alternatively, you can call
us directly atthe MITSUBISHI ELECTRIC European headquarters in Ratingen, Germany. The
addresses and phone numbers are listed on the rear of all PLC manuals.
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Installation

Hardware requirements

2

2.1

2.1.1

2.1.2

Installation

Hardware requirements

Recommended hardware configuration

Pentium Il 350 processor or above

64 MB RAM (Microsoft Windows® 2000)
128 MB RAM (Microsoft Windows® XP)
1024 MB RAM (Microsoft Windows Vista®)

Serial interface (RS-232)

USB port

Hard disk with at least 200 MB free space
CD/DVD-ROM drive

17" (43 cm) VGA monitor (1024 x 768 pixels)

Software Requirements

GX IEC Developer is a 32-bit product. The following operating systems are supported:

Microsoft Windows® 2000 Professional (with ServicePack 2 or higher)
Microsoft Windows® XP Professional (up to ServicePack 3)

Microsoft Windows® XP Home Edition (up to ServicePack 3)
Microsoft Windows Vista® (32-Bit) (up to ServicePack 1)

Versions of Microsoft Windows which are based on double-byte character sets
(e. g. Japanese) are not supported.
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Hardware requirements Installation

2.1.3

NOTE

Compatibility

File based compatibility with former versions

GX IEC Developer 7.03 can open project databases (*.pro file) of MM+ 2.1, 2.30a, 2.31,
2.31a,2.32, 2.40, 2.404a, 2.50, 3.00, GX IEC Developer 4.00, 5.00, 5.01, 5.02, 6.00, 6.01,
6.10,6.11,7.00, 7.01 and 7.02, but these versions can not open GX IEC Developer 7.03
project databases.

Exception: GXIEC Developer 7.03 can not open project databases (*.pro file) of MM+ 2.1,
2.30a, 2.31, 2.31a, 2.32, 2.40, 2.40a, 2.50 and 3.00 with Microsoft Windows® XP and
Microsoft Windows Vista®.

GX IEC Developer 7.03 can not open project databases (*.pro file) of MM+ 2.41 and vice
versa.

GX IEC Developer 7.03 can import projects, which have been exported (*.asc file) by
MM+ 2.1,2.30a, 2.31, 2.314a, 2.32, 2.40, 2.40a, 2.41, 2.50, 3.00, GX IEC Developer 4.00,
5.00, 5.01, 5.02, 6.00, 6.01, 6.10, 6.11, 7.00, 7.01 and 7.02, but these versions cannot
import *.asc exports of GX IEC Developer 7.03.

GX IEC Developer 7.03 can open library files (*.lib file) of GX IEC Developer 4.00, 5.00,
6.00, 6.10, 6.11, 7.00, 7.01 and 7.02, but these versions cannot open
GX IEC Developer 7.03 library files.

PLC project based compatibility with former versions

It is possible, that the generated code of GX IEC Developer 7.03 is different to the generated
code of a former version of GX IEC Developer. This could result in the following facts:

@® Anonline change canfail, if the project was not downloaded with GX IEC Developer 7.03.

@® The functionality to verify the generated code with the program on the PLC can show

differences.

The reason for the differences are internal changes in the code generator which result from the
implementation of new features in GX IEC Developer 7.03.

| Please also see section 2.9.1, Code Generation.
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Installation Hardware requirements
Compatibility with other programming software for MELSEC PLCs:
@® GX IEC Developer 7.03 can import MELSEC MEDOC/DOS print files (*.tmp) of the
versions 1.64b/c, 2.20 and 2.30.
@® GX IEC Developer 7.03 generally can not upload parameters and programs from Q and
QnA/S CPUs, which are generated by GX Developer or GPPQ.
@® GX IEC Developer 7.03 can upload only programs from Q and QnA/S CPUs which are
generated according to the limitations of GX IEC Developer 7.03 compared to the Q and
QnA/S features (only one program file MAIN.QPG).
@® GX IEC Developer 7.03 can upload programs from A CPUs which are generated with
GX Developer or GPPA.
@® GX IEC Developer 7.03 can not open project databases from GX Developer, GPPQ or
GPPA.
There is currently no direct possibility to exchange projects between GX IEC Developer 7.03
and GX Developer, GPPQ or GPPA.
214 Copyright
WARNING:

This software is protected by copyright. By opening the distribution CD-ROM package
you automatically accept the terms and conditions of the License Agreement. You are
only permitted to make one single copy of the original distribution disk for your own
backup and archiving purposes.

2.1.5

Filling out the registration card

You are only entitled to full technical support from MITSUBISHI ELECTRIC if you fill out and
return the enclosed registration card — don't forget to include your serial number! You will then
also receive information on updates and new versions of GX IEC Developer.
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Installing GX IEC Developer Installation

2.2

2.2.1

2.3

2.4

2.5

Installing GX IEC Developer

During this procedure the installation program will create a directory on your hard disk, into
which all the GX IEC Developer files will be copied.

Installing GX IEC Developer on your hard disk

@ Make sure that the correct Microsoft Windows version is properly installed on your
computer. For information on using Microsoft Windows please refer to the Windows
User's Guide.

Start Microsoft Windows.

Insert the installation CD-ROM in the CD-ROM drive.
The GX IEC Developer installation program starts automatically
(if not, execute the file SETUP.EXE on the installation CD-ROM).

Follow the instructions that appear on the screen.

® ®

Enter the user name, company name, and serial number of the software.

Follow the instructions that appear on the screen.

QO ®O®

When the installation procedure is finished the program will create a new program group
in the Start menu containing the GX IEC Developer program icon.

For further details on the necessary Microsoft Windows procedures please refer to your
Microsoft Windows documentation.

Starting GX IEC Developer

@ In the Start menu click on the GX IEC Developer program icon. The icon is located in:
Start > Programs > MELSOFT Application > GX IEC Developer. This starts GX IEC
Developer and displays the start-up screen.

@ Confirm with the Ene] key.

Quitting GX IEC Developer

You can quit GX IEC Developer directly at any point in the program by pressing the key combi-
nation _AtJF4],
Or:

Double-click on the Quit command in the Project menu.

Bringing GX IEC Developer into the Foreground

When GX IEC Developer is active on the screen atthe same time as one or more other applica-
tions you can bring GX IEC Developer into the foreground by double-clicking on its icon in the
Program Manager.
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Installation

The MMP703.INI Program Initialisation File

2.6

2.6.1

The MMP703.INI Program Initialisation File

The MMP703.INI initialisation file contains important parameters required by the Windows

application GX IEC Developer.

In previous versions of the GX IEC Developer, the MMPxxx.INl and MMPxxxProf.INI files were
located in the Windows folder. Now these files are relocated to the folder indicated by the
COMMONFILESFOLDER environment variable (usually C:\Program Files\Common Files).
The installer will create a folder named “MELSEC\GX IEC Developer” and place the INI files

there (— page 2-10).

Format of the MMP703.INI File

MMP703.INl is arranged in several sections that all have the same basic format. The following
list shows the standard and some sample settings. So your own INI file may look different!

Contents of the MMP703.INI File
(Standard and sample entries)

Explanation

[PROJECTS]
Project0=C:\MMP_PROJ\SILO1
Project1=C:\MMP_PROJTEST3

PROJECT
List of the last four projects opened in GX IEC Developer
These projects are also displayed at the bottom of the Project

FX2C/Vup=FXU / FX2U / FX2C
FX2N=FX2N / FX2NC
Q2A=Q2A(H)

Q2A / Q2AS=Q2A(H)
Q2A-S1=Q2A(H)-S1
Q2A-S1/Q2AS-S1=Q2A(H)-S1

Project2=C:\MMP_PROJ\EXAMPLE menu.
Project3=C:\MMP_PROJ\SILO2 DO NOT EDIT!
[CompatibleCpu] COMPATIBLE CPU

A1=A1N List of compatible CPU types
A2=A2N DO NOT EDIT!
FX0/FX0S=FX0 / FX0S

FX2=FX / FX2

Tab. 2-1:  Format of the MMP703.INI file (1)
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The MMP703.INI Program Initialisation File

Installation

Contents of the MMP703.INI File

MacroGraphics=5
AutomaticlOpin=TRUE
PinOverWrite=TRUE
IncremNewDecl=TRUE
CommentCopy=TRUE
ChkDeclareExternal=TRUE
ChkErrors=25
ChkWarnings=100
LRUProjects=4
ArrayElementsToShow=10
CanEditPou=FALSE
MinDiskSpace=20
DefaultStringLength=32
AutoExportSUL=FALSE
AutolmportSUL=FALSE
AutoIMEXSUL=TRUE
ErrorLogFile=C:\MELSEC\

GX IEC Developer 7.03\ERR.TXT
InitNetworkHeight=4
CreateTmpVarForPLS=TRUE
CreateTmpVarForPLF=TRUE
CreateTmpVarForALT=TRUE
AllowFBCallWithVarOut=FALSE
ErrorForOverlappingElementsExceptLines

=FALSE
Automaticl OPinENO=FALSE
ErrorForOverlappingElementsExceptLines

=FALSE
LRUVarsel=3
AutoUpdate=TRUE

(Standard and sample entries) 2R
[OPTIONS] OPTIONS
StepZoom=1 in the EXTRAS menu
FBZoom=1

Detailed information see page 2-38

MonitorStringLen=16
OnlineChangeFreeSpace=500
ActiveSystemTimer=FALSE
AllTimerActive=FALSE
RD_Enabled=FALSE
RD_ExcludeLatched=FALSE
RD_lInclude_D_Devices=FALSE
RD_Include_M_Devices=FALSE
RD_lInclude_T_Devices=FALSE
RD_lInclude_C_Devices=FALSE
RD_Include_S_Devices=FALSE
RD_Include_ST_Devices=FALSE
MinimizeErrlistboxAfterShow=FALSE
MinimizeVarselAfterDeclare=FALSE
MinimizeFunselAfterDeclare=FALSE
DoNotShowFXOnlineChangeMessage
=FALSE
AdjustSFCActivelnfoTable=TRUE
OnlineToolbar=FALSE
ActionOnZoomiIntoFbd=2
ActionOnZoomIntoPou=1
VarExportGlobalsOnly=FALSE
AutoUpdateAllUserLib=FALSE
AllowSpecialChar=FALSE

OPTIONS
in the EXTRAS menu

Detailed information see page 2-38

[Online]
OnlinePollrate=250
RunTimeSystem=Generic
Baudrate=19200
Bytesize=8

Parity=0

Stopbits=1

Port=COM1

Downloader=

ONLINE
Online settings

Tab. 2-1:  Format of the MMP703.INI file (2)
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The MMP703.INI Program Initialisation File

Contents of the MMP703.INI File
(Standard and sample entries)

Explanation

[View]
AutoLoadSaveWS=FALSE
ColorBackground=16777215
ColorForeground=12632256
ColorText=0
ColorSelection=8421504
ColorError=255
ColorBPEnabled=65535
ColorBPActive=65280
ColorMonitoring=65535
ColorTextLocked=8421504
ColorTextReadOnly=8421504
ColorShadelLT=16777215
ColorShadeRB=8421504
ColorGrid=0
ColorTextSelected=16777215
ColorBrowsedltem=16776960
ColorShadeMM=12632256
ColorSFCRasterElement=16777215
ColorCursorOvr=255
ColorCursorlns=16711680
ColorCursorLine=65280
ColorFillCursor=16711680

COLORS

The color setting (View - Colors) is also stored in the ini-file
(MMP7083.ini) of GX IEC Developer 7.03 and no longer in the
project. This means, that changes in the color setting have effect
to all new or opened projects.

The entries in the column on the left represent the default values.

The entries in the ini-file are reset to the default values after
activating the menu item View - System Defaults.

[LADDER]
HLineLength=4

VLineLength=3

LADDER DIAGRAM

Horizontal length in Ladder diagram
Length in grid elements

Default setting: 4

Vertical height in Ladder diagram
Height in grid elements
Default setting: 3

ManufacturerHelpPath=
C:\MELSEC\GX IEC Developer 7.03

ManufacturerLibPath=
C:\MELSEC\GX IEC Developer 7.03\
LIBSMMP

[RC_GROUP] STATUS BAR
1=1,53,Clock, , Status bar configuration settings
2=2,73,Security Level, , DO NOT EDIT!
3=3,150,Editor Info, ,
4=4,40,0nline, ,
5=5,55,CpuType, ,
6=6,110,ConnStatus,
Not Connected,;Connection Status Box
7=7,110,ErrorStatus,
Not Connected,;Error Status Box
8=8,25,GuidedEditing, ,;Guided Editing Mode
9=9,200,Path,,
10=10,30,System Resources,,
11=11,50,Free Memory,,
12=12,110,Redundant Info,,
13=13,150,MXC status,,
[WORK_GROUP] STATUS BAR
LEFT=20,2,8, Field size of the status bar entries
RIGHT=1,3, DO NOT EDIT!
[DEFAULT_GROUP] STATUS BAR
LEFT=2,3, Field size of the status bar entries
RIGHT=1, DO NOT EDIT!
[LIBRARIES] USER LIBRARIES

Directory for the library help files

Directory for the library files

Tab. 2-1:

Format of the MMP703.INI file (3)
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Contents of the MMP703.INI File
(Standard and sample entries)

Explanation

ManufacturerO=Standard_Lib,
SLIB.lib,FUNCTION.HLP

Manufactureri=Manufacturer_Lib,
MLIB.lib,FUNCTION.HLP

Specification of the libraries

Max. 50 libraries are allowed.

Input order:

ManufacturerX=library name, library file, help file
(help file not necessary)

DO NOT EDIT!

[PRINT]
PrintFrame=1

OemBitmap=C:\MELSEC\
GX IEC Developer 7.03\MEGLOGO.BMP

PrBitmap=C:\GX IEC Developer 7.03\
MMPLOGO.BMP

Text1=Company XXX
Text2=Department XXX
Text3=Application XXX

PrintRaster=10

PRINTOUT
=1: Printout options are enabled
=0: Printout options are disabled

Directory and file of bitmap
Bitmap is shown in the upper left corner in the page header

Directory and file of bitmap
Bitmap is shown in the upper right corner in the page header

Text in footer
3 text lines are shown in the page footer

Size of printout
Default setting:10
depends on printer

GenerateSCT=TRUE
GenerateSCX=TRUE
GenerateSCXAfterBuild=FALSE

ScDoc=1 ScDoc
ScDoc=1: Activates the interface to the documentation software
SCDoc.

[CrossReference] CROSS REFERENCE

Automatic link of the SCT files to the SCX file when creating
the cross reference data base

=TRUE: Function enabled

=FALSE: Function not enabled

[ScDoc]

ScPath=
NewBack=FALSE
NewBack1=FALSE
Changed=FALSE
Linkrev=FALSE

SCDOC
Section containing additional printer settings

EXE=C:\MELSEC\GX IEC Developer 7.03

LIB=C:\MELSEC\GX IEC Developer 7.03\

LIBSMMP

PPR=C:\MELSEC\GX IEC Developer 7.03\
PPR

CallSc=FALSE
ScdPath=
Link=FALSE
LastPtr=
[PARAM] PARAMETER
COMPORT=0 Selection of the COM port of Personal Computer
COMPORT=0 Selection of COM1
COMPORT=1 Selection of COM2
The selection of the COM port will not be saved together with the
project. The COM port can be selected in the MMP703.INI.
[PATH] DIRECTORIES
CNF=C:\MELSEC\GX IEC Developer 7.03\ CNF Configuration files for all PLC types (special format)
TYP_CNF TYP Configuration files for all PLC types (standard format)
TYP=C:\MELSEC\GX IEC Developer 7.03\ EXE GX IEC Developer program files
TYP_CNF PPR Project templates for all PLC types

DO NOT EDIT!

MODEM=C:\MELSEC\GX IEC Developer 7.03\
MODEMSUP

16BITEXE=C:\MELSEC\GX IEC Developer 7.03\
MMPCNWSC.EXE

PARAM=C:\MELSEC\GX IEC Developer 7.03\
DEFPARAM

GCDP=C:\MELSEC\GX IEC Developer 7.03\..\

Tab. 2-1:

Format of the MMP703.INI file (4)
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The MMP703.INI Program Initialisation File

Contents of the MMP703.INI File

OverwriteExportFile=TRUE
AutoGenerateExportFile=FALSE

(Standard and sample entries) ST EGE

[IEC_Export] IEC-EXPORT

ExportFile=VARLIST.CSV Section containing settings for the IEC export functionality
Separator=;

[WIZARD]
MELSEC=TRUE

WIZARD

Automatic POU and Task creation

MELSEC=TRUE

When you create a new project the Wizard is displayed on the
screen with a prompt asking if you wish to create a POU and a
task automatically.

MELSEC=FALSE

This setting disables the Wizard.

[SFC]
GenerateSfcStartupCode=TRUE

SEQUENCES

Automatic generation of startup code

LD M9039

ouT M9101

The special relay M9101 starts the execution of the SFC
processing.

1) The section [SFC] or the entry GenerateSfcStartupCode does
not exist or any of them is spelled incorrectly:

=» The startup code will be generated automatically.

2) The section [SFC] and the entry GenerateSfcStartupCode
exist and the value is set to either TRUE, YES or 1:

=» The startup code will be generated automatically.

3) The section [SFC] and the entry GenerateSfcStartupCode
exist and the value is set to any other value:

=» The startup code will not be generated.

Usually the entry should be set to TRUE, to generate a proper
SFC processing.

[REG]

NAME: xxxxx
COMPANY': XXXXX
DISTRIBUTOR: xxxxx
SERIAL: xxxxx

GX IEC Developer REGISTRATION

Name/Company: information entered when you install GX IEC
Developer

Distributor/Serial: Distributor name and encoded serial number
DO NOT EDIT!

[Ccodegen]
TabDump=TRUE

CODE-GENERATOR

When TabDump=TRUE the following files are generated in the
project directory when GX IEC Developer is started with the
/debug option:

- PRECGEN.TAB

- POSTCMPR.TAB

- POSTCGEN.TAB

[devel]
eds=TRUE

[DEVICE_SETTING]
USE_COLORS=1

SAFETY_INQUIRY=1

DEVICE EDITOR

Colors

Context menu - Options - Use Colors

=1: Use of different colors in display mode enabled
=0: Use of different colors in display mode disabled

Safety inquiry

Context menu - Options - Additional Safety Inquiry
=1: Additional safety inquiry prompt is displayed
=0: Additional safety inquiry prompt is not displayed

[EDM]

FIELDO=Name
FIELD1=Type
FIELD2=Address (IEC)
FIELD3=Value (dec)
FIELD4=Value (bin)
ObjListInclLibraries=1

ENTRY DATA MONITOR
Configuration of Entry Data Monitor table

Tab. 2-1:  Format of the MMP703.INI file (5)
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2.6.2

Editing MMP703.INI Entries

A

WARNING:
Most MMP703.INI parameters should not be edited by the user! Please observe the
DO NOT EDIT! warnings in the table above.

How to make changes in the user-editable sections

®

©® @

Create a backup copy of the file MMP703.INI in another directory or on a different
drive.

Important: Allways create a backup copy, because if the changes you make do not
work or result in unexpected problems when you run GX IEC Developer you can then
restore the original file in the folder named “MELSEC\GX IEC Developer” in the
common files section from the backup copy.

Load MMP703.INI into a standard text editor such as the Windows Notepad utility.

Do not use an editor or word processor that inserts formatting codes in the text file, as
the system would then no longer be able to read the file.

Make the necessary editing changes.
Save the edited file.
Close the GX IEC Developer program and restart it.

Changes made to the MMP703.INI file do not take effect until you restart the
GX IEC Developer program.

2-10
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2.7

2.71

Windows Vista Support

File System Virtualization

When a limited user or a non-elevated administrator launches an application that is not aware
of Windows Vista’s User Account Control system, a Vista feature called “virtualization” is acti-
vated. If such an application attempts to write in a folder where it has no write rights (e.g. the
Windows and Program Files folders), the created file is automatically redirected to a folder in
the user’s profile (i.e. usually to the folder C:\Users\[username]\AppData\Local\VirtualStore).

In the Windows Common Dialogs, these redirected files are visible as if they were in the
original folder.In Windows Explorer, they can be revealed with the button Compatibility Files.

o] 5
’@Q'l ., » Computer » Local Disk (C:) » Windows » - | &y | Search el
‘ Organize = M Compatibilty Files
Eaverite Linke e - [ate modified Type Size =
E-" Documents . addins 117272006 1:37 PM File Folder
) : AppPatch 11/2/20061:42 PM File Folder B
i Pictures ! assembly 11/2/2006 208 PM  File
p Music . Boot 117272006 12:18 PM  File Folder
Mare » | Branding 11/2/20061:37 PM  File Folder
Foldass w ; CSC 11/23/2007 11:47 .. File Folder
/8 Computer = J Cursors 11272006 1:37 PM File Folder
|="iaJ Floppy Disk Drive (&) g Dfat?ug 1/23/2008 3:38 PM F?Ie Folder
& Local Disk () ; DigitalLocker 11/2/2006 142 PM File Folder
| GID703.5RC (£ Downloaded Progeam ... 11/27/20078:21 AM  File
| MELSEC . en-Us 11/26/2007 10:39 ... File Folder
| Program Files 1A Fonts 11/2/2006 1:37 PM File
| TEMP ; Globalization 11/2/2006 11:22 AM  File Folder
| Users . Help 11/27/2007 8:21 AM  File Folder
| Windows 3 s IME 11/2/7006 142 PM  File Folder
| WINPRG J inf 1/28/2008 9:09 AM  File Folder
0 JJava 11/27/ 2007 8:14 AM  File Folder
‘ﬂi‘f:ime ®:) . L25chemas 117272006 12:18 PM File Folder
Contrel Banel : LiveXemelReports 117272006 11:23 AM  File Folder
5 Recycle Bin : Logs 11/26/2007 10:58 .. File Folder
- = . Media 11/2/2006 1:37 PM File Folder Ll
117 itemns

Fig. 2-1:  Windows Vista Explorer

Since this Vista feature interferes with the project creation process of GX IEC Developer, this
feature has been disabled in GX IEC Developer Version 7.03. Attempting to create or save a
project or file in a folder without having write access rights to that folder will fail, and an error
message will be displayed. The affected functionalities and the shown error messages are
described in the following section.

GX IEC Developer Reference Manual
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2.7.2 File Write Error Messages

Creating a folder

The following error messages will be displayed in the various functionaliaties when you
attempt to create a folder without having write permission to its parent folder:

o 2 Fig. 2-2:
CAWindows\O6_Project |:|
=il Error message when

creation of a folder
Can't create path. fails

Possible reasons are:

- the path is read-only

- no write access to the target directory or disk
- invalid pathname

- disk full

........................................

........................................

The error message in Fig. 2-2 is shown when:

® Creating a project (Project>New...)

@® Saving a project to a new location (Project>Save As...)

® Copying a project (Project>Other->Copy...)

® Upload from PLC to a new project (Project>Transfer->Upload from PLC...)

® Restoring a backup project (Extras—>Project Restore...)
CAlUsers\UseriDocument s\ 06 @ Fig. 2-3:

Error message when
renaming (moving) a

Rename failed. folder

Possible reasons are:

- the path is read-only

- no write access to the target directory or disk
- invalid pathname

- disk full

........................................

The error message in Fig. 2-3 is shown when:

® Renaming (moving) a project (Project>Other>Rename...).
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Creating a file

When a GX IEC Developer functionality needs to write a file, the common Windows file selec-
tion dialog is shown. Under Windows Vista the following message is displayed by the operating
system in the file selection dialog when you attempt to save afile in a folder where you have no
write permission. If you choose Yes, the current folder is changed to the user’s profile folder. If
you choose No, the Common Dialog remains open.

Fig. 2-4:

Error message when
writing a file in a
folder without write
permission

Export to file

j ! CAWindows\Project.asc
—*=%  You don't have permission to save in this location.
Contact the adminisirator to obtain permission.

Would you like to save in the User folder instead?

[ Yes ” No

However, this message will not be displayed if you select an existing file in a folder where you
do not have write permission. Therefore, the following error messages — displayed by GX IEC
Developer when a file writing operation fails — will be shown, which include the write permis-
sion information.

Fig. 2-5:

Error message when
file writing operations
fail in ASCII export

GX IEC Developer 7.03 (=]

Can't write to file "C\Windows\Project.asc'.

Paossible reasons are:

- the file is used by another application

- the file is read-only

- nio write access to the target dwrectory or disk
- invalid filename

- disk full

The error message in Fig. 2-5 is shown when:
@® ASCII export of project (Project>Other->Export...)
@® ASCII export of object (Object->Export...)
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GX IEC Developer 7.03

-! Can't write to file "C\Windows\EDM.xls'.
Paossible reasons are:

- the file is used by another applhcation

- the file is read-only

- nio write access to the target directory or disk
- invalid filename

- disk full

The error message in Fig. 2-6 is shown when:

Excel export in EDM
Excel export in the EDM Setup dialog

Excel export in Device Edit

Fig. 2-6:

Error message when
file writing operations
fail in Excel export

Excel export in Forced Input/Output Registration/Cancellation

Excel Export in Declaration Editors

Excel Export in the DUV Address dialog

GX 1EC Developer 7.03

-! Can't write to file "C\Windows\EPROM.EPE'.
Passible reasons are:

- the file is used by another apphication

- the file is read-only

- nio write access to the target directory or disk
- invalid filename

- disk full

EH

The error message in Fig. 2-7 is shown when:

Fig. 2-7:

Error message when
file writing operations
fail in export to
Eprom

@® Exporting to Eprom (for A PLCs) (Project->Other->Export to Eprom)

2-14
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" GX IEC Developer 7.03

Possible reasons are:
- the file is read-only

- invalid filename
- disk full

& Can't wrte to file "CA\Windows\Project.log'.

- the file is used by another application

- nio write access to the target dwrectory or disk

Fig. 2-8:

Error message when
file writing operations
fail in building a
logfile

The error message in Fig. 2-8 is shown when:

@® Save Build logfile (Project->Build, Project->Rebuild All)

" GX IEC Developer 7.03

PA Y

Possible reasons are:
- the file is read-only

- invalid filename
- disk full

& Can'twrite to file "C\Windows\main.gpg'.

- the file is used by another application

- no write access to the target directory or disk

Fig. 2-9:

Error message when
file writing operations
fail in reading from a

PLC

@T

........................................

........................................

The error message in Fig. 2-9 is shown when:

® Reading from PLC in File Info (Online->File Info)

GX IEC Developer Reference Manual
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" GX IEC Developer 7.03

' Can't write to file "C\Windows\Project.PCD".

Paossible reasons are:

- the file is used by another application

- the file is read-only

- nio write access to the target dwrectory or disk
- invalid filename

- disk full

@?

The error message in Fig. 2-10 is shown when:

@® Backing up a project (Extras—>Project Backup...)

| GX IEC Developer 7.03

f Can't write to file "C\Windows\VARIIST.C5V".

A
%

Possible reasons are:

- the file is used by another apphcation

- the file is read-only

- nio write access to the target directory or disk
- invalid filename

- disk full

@T

The error message in Fig. 2-11 is shown when:

@® Exporting variables to CSV file (Extras—>Export Variables)

Fig. 2-10:

Error message when
file writing operations
fail in backing up a
project

Fig. 2-11:

Error message when
file writing operations
fail in exporting
variables

2-16
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. " Fig. 2-12:
GX IEC Devel 703 g
Eveloper @ Error message when

file writing operations
'! Can't write to file "C\Windows\Alarm.inf". ’_‘a;l in exporting alarm
b info
" Possible reasons are:
- the file is used by another application
- the file is read-only
- nio write access to the target dwrectory or disk
- invalid filename
- disk full

The error message in Fig. 2-12 is shown when:

® Exporting SV Alarm Info (Extras—>SV->Export Alarm Info)

- . .
| GKIEC Developer 7.02 B Fig. 2-13:
Error message when
file writing operations
-!. Can't write to file "C:\Windows\Projecd\SOFTCTRL.PRO". fail in reorganizing a
-~ i database

Possible reasons are:

- the file is used by another application

- the file is read-only

- no write access to the target directory or disk
- invalid filename

- disk full

The error message in Fig. 2-13 is shown when:

@® Reorganizing a database (Tools->Reorganize Database)
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Project Open Error Message

GID projects cannot be opened if any of the project files are write protected, or if you have no
write access to the project. The following extended error message will be shown.

Fig. 2-14:

Error message when
opening a project
fails

e Windows\Project |

% Can't open the project.

Possible reasons are:
- write protected files are in the project directory
- no write access to the target directory or disk

The error message in Fig. 2-14 is shown when:
® Opening a project (Project>Open...)
@ \Verifying a project (Project->Other—> Verify...)
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2.7.3 INI File Location in Windows Vista

In previous versions of the GX IEC Developer, the MMPxxx.INl and MMPxxxProf.INI files were
located in the Windows folder. In Windows Vista limited users and non-elevated administrators
have no write access rights to this folder; therefore you would not be able to save any options
stored in these files.

Because of this, now these files are relocated to the folder indicated by the
COMMONPROGRAMFILES environment variable (usually C:\Program Files\Common Files).
The installer will create a folder named “MELSEC\GX IEC Developer” and place the INI files
there. Since all users have write access to this folder, you will be able to save the global options

here.
]
=R o =
— o
@le | « CommonFiles » MELSEC » GXIEC Developer « | 44 lll search 3
‘ Organize = 25 Views
Favorite Links Mame £ Date modified Type Size
- | Mmp703 04/2472008 1.2:37 Configuration Sett... 9KB
EJ Documents i
E Pictu - Mmp703Prof 01/28/72008 11:04 Ceonfiguration Sett... 2KB
' Ll res
3 Music
More »
Folders
4 ‘F-'. Lecal Disk (C:) -
> e MIELSEC

|

4 . Program Files
> i Beyond Compare
4 |} Common Files
. designer
. InstallShield
4 . MELSEC
- GXIEC Developer
. microsoft shared =

2 items

Fig. 2-15: Windows Vista Explorer
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2.8 General Options

The options are configured in the Extras - Options menu.

2.8.1 Cross Reference

options x| Fig. 2-16:
= General Dptions - General Options -

. Cross Reference ¥ Gererate * SCT files while checking a praject Cross Reference
- CSV-Emport
- Editing [~ Automatically link the * SCT files to the * S0 file after "Rebuild A"
- General
- Graphic [~ Automatically link the % SCT files to the =50 file after "Build"
- |mport/E sport

- LD -Guided Mode

- LD ariable Marme

- Manitar [ndication

- Monitor Mode

- 5T Editor

- Tooltips

- Transition Condition

- Vanable Selection

- Zoom Header/Body
[=- Project Options

- Code Generation

- Compiler

-+ Online Change

- Rezet Devices %

Help | ok I Cancel

Cross Reference Options

Used to define the options for generation of the cross reference database.

Generate *.SCT files while checking a project: Activates generation of the SCT files during
project checks.

Automatically link the *.SCT files to the *.SCX file after ‘Rebuild All': Activates automatic
linking of the SCT files to the SCX file after compiling a project.

Automatically link the *.SCT files to the *.SCX file after ‘Build': Activates automatic linking
of the SCT files to the SCX file after building a project.
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2.8.2 CSV-Export
opions x| Fig. 2-17:
[=- General Options = General Optlons -
- Crozs Feference Expaort file : IVAH LIST.CSY Browse. .. | CS V—EXpOI’t
T Separator Export file
- General " Comma & Oyenarite exizting expart fils
- Graphic
- Import/E spart % Semicolon " Backup existing file in .C5% file

- LD -Guided Mode
- LD ariable Marme
- Monitar Indication
- Manitar Mode [~ Export global variables only
- 5T Editar

- Tooltipz

- Trangition Condition

- Warniable Selection

- Zoom Header/Body
[=- Project Options

- Code Generation

- Compiler o
- Online Change

- Reset Devices et

[T Gererate export file after every successful build process

Help | Ok I Cancel

All variables defined in the GVL and the POU header of a project can be exported as ASCII file
in Comma Separated Value format (*.csv).

Export File: Enter the path and name of the file to be exported
Separator: Select either the “Comma” or the “Semicolon” as separator character between values.

Export file: Select whether to either “Overwrite existing export file” or to “Backup existing file in
.CSXfile”.

Generate export file after every successful build process: Activate this option, if desired.

Export global variables only: If this option is checked, only global variables are exported by
the Extras - Export Variables functionality. Local variables and type info are omitted.

NOTE | Please also note the following section.
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Project name substitution in CSV-Export file name

The Export filename specified in Extras—Options—CSV-Export will be checked if it contains
the following string: “$(PrjName)”. If this string is found, it will be replaced with the short name
of the current project. If a relative path, or a file name without a path is specified, it will be
extended to a full path using the current project path.

Options

[=- General Options
- Cross Reference

- General

- Graphic

- Import/Export

- LD -Guided Mode

- Monitar Indication
- Monitar Mode

- 5T Editar

- Tooltipz

[=- Project Options
- Code Generation
- Compiler

- Online Charoe
4 m

- LDV ariable Mame

- Transition Condition
- Warniable Selection
- Zoom Header/Body

3

m

Export file : |D:\E sportsh [P ame] CSY

&=l Fig. 2-18:
General Options -

Browise... CSV-Export with

Separator E=part file pl’OjeCt name
" Comma * Ovenarite existing export file SUbS titution
* Semicolon " Backup existing file in .CS¥ file

I Generate export file after every successful build process

I” Ewsport alobal variables anly

Help | 0K | Cancel |

Full project path Export file setting Full path of generated export file

(as an example) (as an example)

D:\Projects\MyProject VarlList.csv D:\Projects\MyProject\VarList.csv
D:\Projects\MyProject Export\VarList.csv D:\Projects\MyProject\Export\VarList.csv
D:\Projects\MyProject D:\Exports\VarList.csv D:\Exports\VarList.csv
D:\Projects\MyProject $(PriName).csv D:\Projects\MyProject\MyProject.csv
D:\Projects\MyProject Export\$(PrjName) D:\Projects\MyProject\Export\MyProject.csv
D:\Projects\MyProject D:\Exports\$(PrjName).csv D:\Exports\MyProject.csv

Tab. 2-5: Examples of the generated file names

2 MITSUBISHI ELECTRIC



Installation General Options

2.8.3 Editing

Fig. 2-19:

General Options -

=I- General Dptions

Cross Reference Declaration editor Edlt/ng
CSY-Expart ¥ Auto update

General I Auto update all user libraries

Giraphic ¥ Increment new declarations

Import/E xport

LD-Guided Maode Iv Copy comment and type fields

LD ariable Mamne

Maritar Indication FBDALD

Maritor Mode
ST Editar Iv Declare new identifiers
Toaltips
Tranzition Condition [ vzl
Wariable Selection IV Automatic input/output variables
Zoom Header/Body
—| Praject Options I Automatic ENO variables
Code Generation
Compiler

Online Chanae L

Help | Ok | Cancel

Declaration Editor

Auto update: Updates global and local variables automatically after changing a variable
declaration. The following changes of a variable declaration are updated: Class, Identifier,
Address, Type, Initial. All changes made in the GVL will also be executed in the POUs.
When you change a POU header, its body will also be changed automatically. The
variables are updated after the declaration editor changes have been saved.

Auto update all user libraries: Global variables defined in the project GVL can also
be referenced from POUs in a user library, but those variables are not updated by the
Auto update. Similarly when a global variable defined in a user library GVL is
changed, its references are not updated in other open user libraries, only in the user
library having the global variable, and in the project POUs. Checking this option
automatic updates all open user libraries. If there are no references in the user libraries
to global variables of the project or another user library, you should turn this option off
(uncheck) to enhance the performance of auto update.

Incremental New Declarations: When this option is enabled the contents of the
previous lines are copied automatically when new lines are inserted in the declaration
tables. The designators and addresses are automatically incremented by 1. If you also
want the system to copy the contents of the type and comment fields you must also
enable the Copy Comment and Type Fields check box.

Copy Comment and Type Fields: See Incremental New Declarations.
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FBD/LD

Declare New Identifiers: When you overwrite a dummy variable in a graphical editor
with a variable identifier name that has not yet been declared the Variable Selection
(Mode NewVar) dialogue box will be displayed automatically so that you can enter the
declaration for the new variable.

Pin Overwrite: When you create a connection to an empty variable connection in a
graphical editor the empty variable will be overwritten.

Automatic Input/Output Variables: The system will automatically create the input and
output variables when you insert a function block in a graphical editor.

Automatic ENO Variables: The system will automatically create the ENO output
variable when you insert a function block in a graphical editor. If the ENO output
variable is not needed this option has to be disabled.
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2.8.4 General
opions x| Fig. 2-20:
T r— General Options -
- Crozs Reference Errar log file : I Browse. .. | Genera/
- C5V-Ewport
- Editing Stop check by
Errors: |25 = W amings: |1 20 =
- Graphic ’7 j j
- Import/Export
- LD-Guided Mode Diefault string length: |32 j characters
- LD ariable Marme
Mon!tor Indicatior Array elements to shaw: I1D :’
- Monitar Mode
- 5T Ef:htm Mast recently used files: |4 ﬂ
- Tooltipz
- Trangition Condition i el e |2g :’ Mbytas
- Warniable Selection
-~ Zoom Header/Body I~ &llow special characters for identifier names
[=)- Project Options
- Code Generation
- Compiler b
- Online Change
- Reset Devices et
Help | Ok I Cancel

Error Log File

Path and filename for the error log file.

Stop Check By

Errors: Stop the check operation when the number of errors found exceeds the
maximum limit specified here.
Range: 1 - 9,999

Warnings: Stop the check operation when the number of warnings exceeds the
maximum limit specified here.
Range: 1 - 9,999

Default string length (characters): You can set the default length of the STRING data type to
any value up to a maximum of 50 characters.

Array elements to show: The Entry Data Monitor can display the individual elements of an
array, but this can be impossible if the array is too large. This option enables you to set the
number of array elements to display to a maximum of 50 (— page 9-72).

You can also change this value in the prompt dialogue that is displayed when you open an
array in the Entry Data Monitor.

Most recently used files (hnumber): The last projects opened are always displayed at the bottom
of the Project menu. You can set the number of projects to be displayed to a maximum of 9.

Minimum disk space (Mbytes): GX IEC Developer displays a warning message when the
amount of free space available on the current drive falls below the value specified here.

Allow special characters for identifier names

If checked, special characters can be used for identifier names. The following special charac-
ters are supported as valid characters:

® 5 A 06,0,0,U,B, ,aA
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The usage of these characters is valid for the following identifier and all functionalities where
these identifiers are used (e.g. Variable selection dialogue):

Library names

Task names

DUT names and DUT component names
Global and local variable names

POU names (PRG, FUN, FB)

Network label names

SFC Transition names

SFC Action names

SFC Step names

SFC Jump label names

The character ‘_’ (underscore) was already allowed in older versions of GX IEC Developer.
Due to the restrictions by the IEC naming convention it was not allowed to use a double under-
score character at the beginning of an identifier (e.g. “__TestVar”). Additionally there was a
restriction for the usage of the underscore character as the last character of an identifier (e.g.
“TestVar_”). These restrictions can now be disabled by the user.

These identifiers can be used in every program editor:

LD

FBD

IL
MELSEC-IL
SFC

ST
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2.8.5 Graphic

[=- General Options

- Cross Reference
- C5V-Ewport

- Editing

- General

- Import/Export

- LD -Guided Mode
- LD ariable Marme
- Monitar Indication
- Monitar Mode

- 5T Editar

- Tooltipz

- Trangition Condition
- Warniable Selection
- Zoom Header/Body
[=- Project Options

- Code Generation

- Compiler

- Online Change

- Reset Devices

-

||

Predefined netwark. height when inzerting:
Huorizontal grid length of line segment;

Wertical grid height of line segment:

Muriber of graphic macras:

=
&
EN

-

Cancel

Fig. 2-21:
General Options -
Graphic

Predefined network height when inserting: The initial height of a network.
Range: 4 - 100 grid points

Default: 4

Horizontal grid length of line segment: Horizontal length of line segments in the ladder
diagram editor, in grid points.
Range: 1 - 100 grid points

Default: 4

Vertical grid height of line segment: Vertical length of line segments in the ladder diagram

editor, in grid points.

Range: 1 - 100 grid points

Default: 3

Number of graphic macros: Number of additional graphic macros available.
Graphic macros 1 through 5 are always available.

Range: 5 - 25
Default: 5
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2.8.6 Import/Export

options x|| Fig. 2-22:
[=- General Options - General Options -

- Cross Reference ¥ Automnatic import/ssport of user libraries /mport/EXpOI‘t
- CSW-Emport

- Editing
- General I™" Import all user libraries of the impart file without any user
confirmation

— Import

- Graphic

- LD -Guided Mode — Expart
LD Variable Name [ Esport all user libraries of the current project without any user
- Monitar [ndication confirmation

- Monitor Mode

- 5T Editor

- Tooltips

- Transition Condition

- Yariable Selection

- Zoorm Header/Bady
[=1- Project Options

- Code Generation

- Compiler

- Online Change

- Reset Devices %

Help | Ok I Cancel

Import/Export options

Specifies how the user libraries are handled when a project is imported or exported.

Automatic import/export of user libraries:
Enables the automatic import or export of the user libraries.

Import all user libraries of the import file without any user confirmation:
Imports all user libraries without requesting any confirmation.

Export all user libraries of the current project without any user confirmation:
Exports all user libraries without requesting any confirmation.
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2.8.7 LD-Guided Mode
opions xl| Fig. 2-23:
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Allow Hotk ey Repeater
5T Editor = it
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- Code Generation

- Compiler

- Online Change

- Reset Devices et

Help | Ok I Cancel

Wrapping of Ladder circuit

Do not wrap: Do not wrap the ladder circuit. This setting is applicable for the circuit
that is going to be edited after making this setting and not for the pre-created circuits.

Wrap after: Wrap if the ladder circuit exceeds the nth component position. This setting
is applicable for the circuit that is going to be edited after making this setting and not
for the pre-created circuits.

Components: The number of components to wrap after.
Range: 2 - 100
Default: 8

Auto comment Block width / Components: Set the auto comment block with a width of n
components in the network.

Range: 1-100

Default: 8

Set Guided Mode as default editing mode: The LD editor should be opened in Guided Mode
by default.

Allow Hotkey Repeater: The hotkey repeater window will be displayed whenever the Hori-
zontal or Vertical Line hotkey is pressed or accessed through the menu.
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2.8.8 LD-Variable Name
Options g| Fig. 2-24:
e General Options -
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|
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v
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Settings for input/output variable names

Limit variable name display for input/output variables: When this option is checked,
the display of variable names for input/output variables is limited to the specified
number of characters.

default: unchecked

Visible characters per variable: Maximum number of characters for displaying
input/output variable names

Range: 2-255 characters

default: 12

Settings for contact/coil variable names

No multiline variable naming: When this option is checked, variable names are
displayed in one line.

Display variable name in: When this option is checked, a variable name will be
wrapped or folded in n lines in the network display.

Range: 1—4 lines

Default: 1

Visible characters per line: Maximum number of characters for displaying multiple line
variable names.

Range: 2-255 characters

default: 8

Allow Multiline for instance names: If checked, variable names for function blocks will be
displayed in multiple lines. The number of characters per line depends on the function block
width.

Do not allow “?” as a variable name: Do not allow the user to give the “?” mark as variable
name in Guided Mode. When this option is checked, you must specify a proper variable name
whenever you place a new program component in the network.
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2.8.9 Monitor Indication
opions x| Fig. 2-25:
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- Online Change
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Help | Ok I Cancel

If the monitor mode is active, the corresponding icon in the toolbar changes its colour from
black to red.

Indicate Monitoring by Title bar of

GX IEC Developer main window: If the monitor mode is active and objects are
monitored in one window at least (e.g. body of a POU or Entry Data Monitor), the text
"Monitoring" in the title bar of GX IEC Developer is blinking according to the defined blink
rate.

Window to be monitored: If the monitoring is started for a window (e.g. body of a POU
or Entry Data Monitor), the text "Monitoring" in the title bar of this window is blinking
according to the defined blink rate.

Blink Rate: The blink rate can be adjusted depending on the poll rate.
Range: 1 - 10
Default: 1
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2.8.10

Monitor Mode

opions xl| Fig. 2-26:
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Displayed String Length: Displaying long strings significantly reduces performance in moni-
toring mode. It is thus advisable to limit the number of characters to be displayed.

Range: 2 - 50

Default: 16

Poll rate: Interval at which the monitor polls the CPU, expressed in ms.
Range: 1 - 5,000 ms
Default: 250 ms

Word type variables
Decimal: Displays monitor values of word type variables in decimal format.

Hexadecimal: Displays monitor values of word type variables in hexadecimal format
(default setting).

This feature is also available in editors of the type IL, LD, FBD, and MIL via a context menu
when the monitor mode is active.

todify wanable value Chl+F3 | Flg. 2-27:
Toggle varisble  Alt+F3 - Indication of word type variables
Whord type variables Dec
Tracking b v Hex
SFC

If the SFC body is observed in the monitor mode, you have to scroll through the
window. This can be done manually or by means of the autoscroll function.

The autoscroll function tracks the active steps of the SFC and scrolls the window
automatically. The horizontal and vertical position of the active step in the window can
be defined.

If the SFC includes more than one active step, the upper left active step is used for
autoscrolling.
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Even an active macro step is opened and the active step inside the macro step is
scrolled into view. If all steps get inactive in the SFC macro step, it is closed and the
former shown level is shown again.

If you have zoomed into a macro step before you started the monitoring or during
monitoring, this level is not left for the next higher level even when no step is active.

Enable autoscroll: These settings define the position where the active step will be

scrolled to (0 % / 0 % is the upper left corner).
Range: 0 - 100 %

Default: 10 %

2.8.11 ST Editor

[=- General Options =
- Crozs Reference
- CSV-Emport

- Editing

- General

- Graphic

- |mport/E sport

- LD -Guided Mode
- LD ariable Marme
- Manitar [ndication
- Monitor Mode

- Tooltips

- Transition Condition
- Vanable Selection
- Zoom Header/Body
[=- Project Options

- Code Generation

- Compiler

-+ Online Change

- Rezet Devices ﬂ

v Auta indentation

v Identifier proposal

[V Ling number in status bar

Tabulator length:

[ =

Help

| ]

Cancel

Auto indentation: Auto indentation

Identifier proposal: Identifier proposal

Line number status: Line number status

Tabulator length: Set Tabulator length

Range: 1 -64
Default: 4

Fig. 2-28:
General Options -
ST Editor
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2.8.12 Tooltips
opions xl| Fig. 2-29:
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Enable Tooltips: This checkbox when checked enables the Tooltips without resetting the
display options.

Show tooltip for
Monitored value: If checked, tooltips are shown for monitored values.
Class: If checked, tooltips are shown for classes.
Mitsubishi address: If checked, tooltips are shown for Mitsubishi addresses.
IEC address: If checked, tooltips are shown for IEC addresses.
Type: If checked, tooltips are shown for types.
Initial value: If checked, tooltips are shown for initial values.
Comment: If checked, tooltips are shown for comments.
Remark: If checked, tooltips are shown for remarks.

Display tooltip in
Single line: Tooltips are shown in one single line.

Multiline: Tooltips are shown in multiple lines, if necessary.
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2.8.13 Transition Condition
opions x| Fig. 2-30:
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[=- Project Options
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- Online Change
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Help | Ok I Cancel

When opening the transition's rectangle (e.g. by double click or by Zoom Into)

Transition Condition: is selected.
The TC editor will appear.

Standard Body: is selected.
The standard body editor will appear for new transitions.
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2.8.14 Variable Selection
opions x| Fig. 2-31:
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ES_\{'E”DDH ILast Selected Entry j
- Editing
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Help | Ok I Cancel
Setting for Variable Selection: Determines which library is pre-initialised when the Variable
Selection dialogue is shown.
Range: Header, Global Variable, Last Selected Entry
Default: Last Selected Entry
Setting if variable exists in GVL: Determines which library is pre-initialised when the
Variable Selection dialogue is shown from the LD/FBD when you type a variable name that is
not defined in the header but exists in the GVL.
Range: Ask, Use Global, Define Local
Default: Use Global
Setting if variable doesn’t exists: Determines which library is pre-initialised when the
Variable Selection dialogue is shown from the LD/FBD when you type a variable name that is
not defined either in the header nor the GVL.
Range: Ask, Define Global, Define Local
Default: Ask
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2.8.15 Zoom Header/Body
opions xl| Fig. 2-32:
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Navigator Zoom

Expand: Double-clicking on entries in the POU Pool displays/hides lower levels in the
hierarchy (default).

Open Header: Double-clicking on entries in the POU Pool opens the corresponding
header.

Open Body: Double-clicking on entries in the POU Pool opens the corresponding
body.

FBD/LD Zoom

Open Header: Double-clicking on a function block in a graphical editor opens the
corresponding header (default).

Open Body: Double-clicking on a function block in a graphical editor opens the
corresponding body.

Step Zoom Into

Step Action Association: Double-clicking on a step opens the Action Association
dialogue box (association of an action to a step).

First Action If Any: If actions are already associated with the step double-clicking on
the step displays the PLC program of the first action in the list.

Comment: Double-clicking on a step displays the Comment dialogue box
(for entering comment texts).
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2.9

Project specific options

The options are configured in the Extras - Options menu.

The MM+ versions 2.40 and higher provide the possibility to define project specific settings.
The project specific settings will be saved together with the project in the database.

Availability
Due to the fact that the project specific options belong to a specific project and are no general
settings, these options in the Options dialogue are available only if a project has been loaded.

To indicate that these settings refer only to the project currently loaded, the title of the Options
dialogue is Project Specific Options.

Database
Opening old projects

When opening old projects, i.e. projects created by lower MM+ versions, missing settings will
be filled up with the settings included in the .INIfile. If the entries in the .INI file are not available,
hard coded settings will be inserted instead.

Creating new projects

When creating new projects the individual default values included in the .INI file are inserted. If
the entries do not exist in the .INI file, the hard coded default settings are inserted instead.
This behaviour is exactly the same as to open the Options dialogue and pressing the button
Load Defaults of both sections.

Compatibility

Due to the necessary changes in the database a project created by means of MM+ 2.40 or
higher cannot be opened by lower MM+ versions.

Files with the extensions *.PRO and *.PCD generated by MELSEC MEDOC plus 2.50 or lower
can not be opened by the current version of GX IEC Developer. In this case we recommend the
import/export functions or an external conversion tool (available on request).
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2.9.1

Code Generation

|l

|
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The section Code Generation is available for all CPU types.

Generate code for Manual SFC Control

Fig. 2-33:

Project Options -
Code Generation

for QnA and System Q
series

Fig. 2-34:

Project Options -
Code Generation
for A and FX series

This item is available for Q and QnA CPUs only, except Q00, Q00J, Q01, Q25SS, and

QnU(D)(E)(H).

If this option is enabled, a special sequence code is generated which includes one SET and
one RST instruction for the steps S0-Sn, where n is the maximum step number of all SFC
POUs. The code also includes a BRSET instruction at the beginning which sets the current
block according to a system word register.

This code helps to influence the step flags of every SFC block by setting the values for the D
and M devices. By the SFC editor only on SFC block can be handled at one time. Using LDP
allows to set a step in a running SFC without risking to activate the same step again several

times.
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The following checks are performed during the manual SFC control operation:
® The consistency is checked between PLC and project.

@® The PLC must operate in RUN mode.

Generated sample code:

LD> K-1 D2048
BRSET D2048

LDP M4098
AND M4100

SET S0

LDP M4099
AND M4101

RST S0

LDP M4098
AND M4120
SET S10

LDP M4099
AND M4121

RST S10

Time Scheduler

This item is available for Q and QnA CPUs only. Timers in the A series CPU are not executed in
the same way as those in the Q/QnA series CPU. If a jump is made over a program part
containing a timer, the timer behaviour differs as follows:

MESEC A series MELSEC QnA series
The timer will still be running and the timer value will be | The timer will be stopped and the timer value and the
incremented. status will be kept.

Tab. 2-6: Timer behaviour of A and QnA series

If an A series project has been converted to a Q/QnA series project, the described timer
behaviour may result in a different execution of the complete project, especially in the following
cases:

® use of MELSEC function blocks
(e.g. TIMER_10_FB, TIMER_CONT_FB, TIMER_HIGH_FB)

@ use of IEC function blocks (e.g. TOF, TON_HIGH)
® internal use of timers (e.g. timers controlling tasks)

@ direct use of timers and retentive timers (via index qualification as well)

In order to avoid the different timer behaviour the timer scheduler function can be used. The
timer scheduler generates a special code which ensures the same timer behaviour in the
Q/QnA series CPU as in the A series CPU.
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If the timer scheduler is activated, the new code generation causes the following disadvan-
tages:

@® The project needs more system variables.
@® The scan timer will be longer.
@® The code size will be bigger.

The timer scheduler can be activated/deactivated in this dialogue.

Generate code as in GX IEC Developer 5.02

The code generation option is available for all CPU types. For A and FX series all entries are
disabled except the compatibility flag. The button Load Defaults and Save As Defaults will
work only on the compatibility and different code warning flag of the Code Generation options
for A and FX series.

If the compatibility flag is set the same sequence code is generated as in GX IEC Developer
5.02. For old 32bit projects the compatibility flag is automatically set. For old 16bit projects and
for new projects the value of the compatibility flag depends on the default values, which were
saved by the user. If no default value is found in the INI file for the compatibility flag, FALSE is
taken.

If the different code warning flag is set, a warning is shown for every location where a different
code is produced in GX IEC Developer 7.03 compared to GX IEC Developer 5.02. The
messages of the warnings are different depending on the flag Generate code as in GX IEC
Developer 5.02.

For old 32bit projects the different code warning flag is automatically set. For old 16bit projects
and for new projects the value of the different code warning flag depends on the default values,
which were saved by the user. If no default value is found in the INI file for the different code
warning flag, TRUE is taken.

In GX IEC Developer 5.02 a boolean destination of some standard functions and of user func-
tions with EN/ ENO is changed even when the EN is FALSE. When the compatibility flag is not
set the boolean destinations keep their values and are not changed.

According to the value of the compatibility flag a different code is produced in GX IEC Devel-
oper 7.03 for the standard functions with boolean destinations:

INT_TO_BOOL_E, WORD_TO_BOOL_E

DINT_TO_BOOL_E, DWORD_TO_BOOL_E, TIME_TO_BOOL_E
LIMIT_E

NOT_E

EQ_E,NE_E,GT_E, GE_E, LT_E, LE_E
CPY_BIT_OF_INT, CPY_BIT_OF_INT_E
AND_E, OR_E, XOR_E

MAX_E, MIN_E

To get the same code produced in GX IEC Developer 7.03 as in GX IEC Developer 5.02
without setting the compatibility flag, the above standard functions could be replaced with the
functions without EN/ENO where the boolean result is connected to an AND block with the
former EN as other input. The former destination must then be used as output of the AND.
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Show warnings for different coding compared with GX IEC Developer 5.02

When enabled a warning is shown for every location where different code is produced in
GX IEC Developer 7.03 compared to GX IEC Developer 5.02.

Use SET/RST for Boolean Outputs

If a SET/RST flag is not set, the generated code uses the OUT instruction to write to the bit
output for the according EN/ENO functions in LD/FBD.

Allow SFC reset variable as transition

An SFC POU of an FX project can have a “reset variable”, a Boolean variable which — when
activated —resets all steps and sets the initial step. Using this variable as transition has no use,
because when the transition’s state gets switched on, the control will get back to the initial step,
not to the step or steps following the path of the transition.

(Also see: EMERGENCY OFF for FX Series, page 6-18.)

You are able to choose if such a situation should lead to an error or a warning.

The following warning will be produced by the compiler if an SFC reset variable is used as tran-
sition and it is allowed in the Options:

C9175 SFC reset variable used as transition.

The following error will be produced by the compiler if an SFC reset variable is used as transi-
tion and it is not allowed in the Options:

C9175 SFC reset variable used as transition. This error can be converted to a warning
in the Options.

Activate all initial steps in the first scan

This option is available for the FX series only. It allows the control of the activation of the initial
step by the user.

The default status is enabled. The compiler will produce a sequence code to activate all initial
steps in the first scan. When this option is not checked the sequence code is not produced.

If you want to keep the status of the steps of the SFC POUs for the FX series, you must deacti-
vate the option, latch all step flags of the system variable address range and control the activa-
tion of the SFC POUs by their according SFC Reset variables.
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2.9.2 Compiler

Fig. 2-5:
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Create temporary variables for instruction PLS_M/PLF_M/ALT_M

System variables are required for internal processing when the output variables of the instruc-
tions PLS_M, PLF_M and ALT_M are used to activate additional instructions. If you use many
instructions of this kind the maximum limit for number of system variables (system labels) that
you can use can be reached very quickly.

If this happens you should disable the option Create temporary variables for instruction
PLS_M/PLF_M/ALT_M. Your PLC program must then be modified accordingly.

Default: Enabled

PLS_M
¥1—— EN  ENO -
d [0
PLS_M
¥2—— EN ENO MOY M |
d EN ENO -
D10— s d —D20
MoV |
ENO |
D11— d (—D210

Fig. 2-36:

Output writes directly to the device
(no system variable required)
Output activates the MOV
instruction (uses 1 system variable)
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Example V

NOTES

Function block calls - Allow VAR_OUTPUT in call of FB (IL and ST)

If checked it is allowed to use a VAR-OUTPUT assignment directly with the call of a FB
instance. E.g. CAL FBInst (FBVarOut:=Variable).

Function block calls - Allow unassigned inputs for Macro-FB calls

This option can be used to decide, if an unassigned input in a macro will result in a compiler
warning or a compiler error.

In the following examples the same Macro-FB instance is called with the same operands. In all
three cases the assignment for the input parameter "Valueln" is missing.

M AIN_PRG_LD [PRG] Body [LD] - o] x|

- Inst - -

: MyMacroFB S
— Valueln ValueOut ——WValue -

FALSE—— Reset

1 LD TRUE _
CAL _ Inst{Reset== FALSE,
~ ValueOuti:= Value) |
KT I
®E MAIN_PRG_ST [PRG] Body [ST] =10l x|
Inst(Reset= FALSE, ValueOut= Value); 3

b

1|

Fig. 2-37: Examples for missing assignments

A
Although this is not illegal, and can be used on purpose, it is a potential source of problems.
By this compiler option the user can select if missing input assignments in Macro-FB calls
should result in a compiler error or a compiler warning.

If this option is checked, unassigned inputs result in compiler warnings. And if unchecked,
unassigned inputs result in compiler errors.

If the option is changed from checked to unchecked, the error will not be found in already
compiled POUs when Build is called, only when Rebuild All is called.

The reason is that already compiled, errorless POUs are not checked again during
incremental build, only if some change in the project affects them or Rebuild All is called.

To inform the user about this behavior, a message is displayed when the option is changed
from checked to unchecked, which has to be confirmed by pressing the OK button.

For further details concerning macros please see sections 6.7.7 and 6.7.8.
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Variables - Allow local variable with the same name as a global variable

If checked, global variable hiding will not be considered to be an error. This option allows to
choose if global variable hiding should be considered to be a programming error or not. By
default, if a local variable of a POU has the same name as a global variable, an error will be
shown when the POU is checked. If you turn this option on, global variable hiding will be
allowed and the POU will be compiled.

Variables - Allow lower case Mitsubishi device/constant names as variable names

This option is used to give the user a hint, that a Mitsubishi Device or Constant could be hidden
by a variable declaration with lower case letters.

@ If the option is checked, a warning is shown when a Mitsubishi device/constant name is
used in a lower case format as variable name.

@ If the option is unchecked, an error is shown when a Mitsubishi device/constant name is
used in a lower case format as variable name.

Disable Compiler Warnings

The display of compiler warnings in the error box during a Check, Build, or Rebuild all execu-
tion can be disabled. Default setting: Warnings enabled.

To disable a compiler warning, take the following steps:

@ Enter the compiler warning code in the edit field.
@ Press the Add... button.

The compiler warning is disabled and listed in the list box.

To enable a compiler warning, take the following steps:

@ Select a compiler warning code from the list box.
@ Press the Delete... button.

The compiler warning is enabled and removed from the list box.

User defaults

The user defaults are handled by three functional buttons:

® Reset Defaults, resets the settings to the manufacturer default settings
(saved user defaults will remain untouched)

® Load Defaults, loads user defaults
® Save As Defaults, saves the current settings as your own user defaults

These ease the setting by giving you the opportunity to define and reload your own default
settings (the so called “user defaults”). Initially the user defaults are the same as the manufac-
turer defaults, until you save different, user defined settings as defaults by using the button
Save As Defaults.

On creating a new project, the options will then be set to the user defaults. Similarly, when
opening an existing project last saved with GX IEC Developer version 7.03 or earlier, the
options will be set to your own user defaults. Afterwards, when the project is saved in the new
version, the compiler options become part of the project and can be set individually.
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2.9.3 Online Change

Options

Editing ~
General N
Graphic
Import/E =part
LD-Guided Mode
LD ariable M ame
Monitar Indication
Monitar Mode
ST Editor
Tooltips
Transition Condition
“ariable Selection
Zaoom Header/Body
—I- Project Options
Code Generation
Compiler
Online Change
Reset Devices

System Varables
v

|

|

Inconziztent projects

I Allow online change for inconsistent projects

Online change

500 il steps

Maximum allowed scan time delay: B0 - meec

Additional program size:

I Automatic transfer from program cache to programn mermary

Beset Defaults | Load Defaults | Save Az Defaults |

X

Help | ak. | Cancel

Options

Editing ~
General N
Graphic
Irnpart/E #port
LD-Guided Mode
LDV ariable Marne
Monitar Indication
Maoritor Mode
ST Editor
Tooltips
Transition Condition
“ariable Selection
Zoom Header/Body
—I- Project Options
Code Generation
Compiler
Online Change
Reset Devices
SyztemVarables

|

|

Inconsistent projects

I Allow online change for inconsistent projects

Beset Defaults | Load Defaults | Save Az Defaults |

X

Help | ok | Cancel

Fig. 2-38:

Project Options -
Online Change

for QnA and System Q
series

Fig. 2-39:
Project Options -
Online Change
for FX series

The section Online Change is available for all CPU types except the A series.

Allow online change for inconsistent projects

See section 8.7.1 for further details.

Additional program size

This item is available for Q and QnA CPUs only. Due to the file structure of the MELSEC Q and
QnA CPUs it is necessary to define an additional program range (in units of steps) for online

changes (— 8.7.2).

After the Additional Program Size has been changed, the value will be checked when leaving
the dialogue. This check can be done via the OK button or changing the section by clicking on
another entry in the List Options. In case of an error an error message will appear.
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Automatic transfer from program cache to program memory

This item is available for QnU CPUs only. When checked, the contents of the program cache
will be automatically transferred to the program memory after online program change opera-
tion. Otherwise the user will be asked after each online program change operation whether the
transfer should be made.

For further information refer to section 8.6.6.
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2.9.4 Redundancy
Options g| Fig. 2-40:
Project Options -
General ~
Graphic N Device willing Redundancy
Import/E sport I Allow device witing on the Standby spstem
LD-Buiced Mod low o SRl g for QnPRH PLCs
LD ariable Mame . .
Maritor Indication Fedundancy infarmation
Manitor Mode Iv  Show redundancy information in title bar of online dialogs
ST Editor
TDD'“F’_S - File Irfo - Synchronization
L:;:::g;:z:g:n ¥ Synchronize selection in the file lists
Zoom Header/Body | =
=1 Project Options
Code Generation
Coarnpiler
Online Change
tedundancy:
Fieset Devices
System Varables
v Beset Defaults | Load Defaults | Save Az Defaults |
E7] i} |i
Help | ak. | Cancel |
The section Redundancy is available only for QnPRH CPUs.
Allow device writing on the Standby system: If checked, device writing on the standby
system is enabled, and the following confirmation message will be displayed when attempting
to write on the standby system.
| Fig. 2-41:
' Confirmation message
9P ou're about ko change device valueds) on the Standby syskem.
-
\-\’) Do wou wank o conkinue?
Mo
Show redundancy information in title bar of online dialogs: If checked, information about
the status of the redundant system will be displayed in the window title for specific
functionalities on QnPRH PLCs in the following format:
Original window title - Actual operating mode — Status of connected system
Il Device Edit - Backup mode - System A {Control) ' El
Fig. 2-42: Title bar with redundancy information
The following functionalities are included:
@® Device Edit
® Buffer Memory Batch Monitor
@® File Info
@® Format Drive
® Monitoring Indicator
@® User Errors
® Hardware Diagnostics
@® Scan Time
® Forced I/O Registration/Cancellation
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Synchronize file selection if both systems are enabled: This option is relevant if operations
on both systems are enabled in the menu Online - File Info (— page 8-92).

The synchronization of selected files concerns the selected files in the file lists of the two
systems.

When this option is checked, the selections in the two file lists will be kept synchronized. Any
changes in selections in one list will be automatically reflected in the other list (if the
selected/unselected file also exists on the other PLC).
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2.9.5

Reset Devices

opions xl| Fig. 2-43:
~Ediing A _ Project Op.t/ons -
e reral Fezet system device: Reset Devices
- Graphic [ Enable reset systemn devices [ Feset spstem latches
- Import/E =port
- LD -Guided Mode I Include D/R A% devices [ Include C devices
- LD ariable Marne
- Monitor Indication I~ Include M devices = Include 5 devices
- Monitor Mode
- 5T Editar I Include T devices I Include 5T devices
- Tooltips
- Transition Condition
- Yariable Selection
. Zoam Header/Body Reset Defaults Load Defaults Save Az Defaults

[=- Project Options

- Code Generation

- Compiler

- Online Change

- Redundancy

- Reset Devices

- System Yanables |

-

Help | Ok I Cancel

If the option Enable reset system devices is not selected, all other options are disabled to
indicate that the reset devices are not active.

Reset Defaults

When pressing the button Reset Defaults the settings of this section are reset to their default
values, i.e. the hard coded settings are loaded. This is especially helpful to restore the original
settings.

Load Defaults

When pressing the button Load Defaults the default settings saved in the .INIfile are loaded.
If the .INI file does not include any entries, the hard coded settings are loaded.

Save As Defaults

When pressing the button Save As Defaults the current settings are saved as default settings
to the .INIfile. If the .INI file does not include any saved default settings yet, they will be created
by this operation.
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2.9.6

System Variables

optons | Fig. 2-44:
- CSVErport H Project Options -
- Editing —word range — Bit range System Variab/es
- General 0l . - (s .
Bk SR : i il (for Q/QnA projects)
e oze | w0 oz =] | | [z0e7 =] 1o fooar )

- LD -Guided Mode
;v aikble ot ~ Timer ~LabelsPl—————————
- Monitor [ndication
- Manitor Mode Standard [T) ET R
- 5T Editar |54 :I e |255 :I
- Tooltips
- Transition Condition Retentive [ST)] [ dtep flags;] j
- ariable Selection . . ID = L |81 i —
I b I = 5
- Zoom Header/Body :I g :I
[=- Project Options
- Code Generation ~Counters [0 Display program size |
- Compiler I— 5 I— =
- Online Change 25 :I El-55 :I Dizplay uzed ranges |
- Reset Devices
28 System Yariable: S

Help | Ok I Cancel |

System variable ranges for the actual project. Available if an Q/QnA project is open.
Word Range

D: D devices are used as word system variables.

R: R devices are used as word system variables.

W: W devices are used as word system variables.

Word range — From/to: PLC type dependant, as defined in the parameters.
Timers

Standard (T) — From/to: PLC type dependant, as defined in the parameters.

Retentive (ST) — From/to: PLC type dependant, as defined in the parameters.

Counters ©)

Counters — From/to: PLC type dependant, as defined in the parameters.
Bit range

M: M devices are used as bit system variables.

Bit range — From/to: PLC type dependant, as defined in the parameters.
Labels (P)

Labels — From/to: PLC type dependant, as defined in the adequate CNF file.
Step flags (S)

Step flags — From/to: PLC type dependant, as defined in the adequate TYP file.

Display Program Size: A summary of the used program size is displayed on a separate
dialogue box. If the program is not compiled the dialogue shows a *?’ character instead of the
program size. If SFC or SUB programs are not available for this CPU, the correspondent line

will be grayed.

Display Used Ranges: A summary of the used system variable ranges is displayed on a

separate dialogue box.

GX IEC Developer Reference Manual



Project specific options Installation

options x| Fig. 2-45:
- Crozs Reference d _ ProjeCt Optllons )
- CSV-Expot [ Word range - Bitrange System Variables
Bl SN 2] (for A/FX projects)
- Graphic [ioza =] 1o [rozs =] [ooa7 =] 1o ooar =
- |mport/E sport

- LD -Guided Mode

LD M ariable Name — Timer —Labelz[F]——
- Monitor Indication 100 ms [T) ET R
- Manitor Mode |54 :I e |255 :I

- 5T Edit

Tooltip:sm 10 ms (T] ~Stepflags (3]
- Trangition Condition |22D :I © |245 :I I j ta I j
- Yariable Selection Retentive T]

- Zoom Header/Body I ﬂ to I ﬂ

[=- Project Options

-~ Code .Generation ~Counters (0)—————— Dizplay program size |
- Compiler
- Reset Devices |255 :I ta |255 :I

8 Systern Varniables

Dizplay used ranges |

L«]

Help | Ok I Cancel |

System variable ranges for the actual project. Available if an A/FX project is open.
Word Range

D: D devices are used as word system variables.

R (A projects only): R devices are used as word system variables.

W (A projects only): W devices are used as word system variables.

Word range — From/to: PLC type dependant, as defined in the parameters.
Timers

100 ms (T) — From/to: PLC type dependant, as defined in the parameters.

10 ms (T) — From/to: PLC type dependant, as defined in the parameters.

Retentive (T) — From/to: PLC type dependant, as defined in the parameters.
Counters (C)

Counters — From/to: PLC type dependant, as defined in the parameters.
Bit Range

M: M devices are used as bit system variables.

Bit range — From/to: PLC type dependant
Labels (P)

Labels — From/to: PLC type dependant
Step flags (S) (FX projects only)

Step flags — From/to: PLC type dependant

Display Used Ranges: A summary of the used system variable ranges is displayed on a
separate dialogue box.
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2.10

Connecting the programmable controller (PLC) to
the computer

In the Project Navigator click on PLC_Parameter and in the dialogue box on the button CPU
Type. You get a list containing all CPU types which are supported by GX IEC Developer. A
detailed summary of all CPU types supported by GX IEC Developer is included in section 5.16.

This manual does not include instructions for installing your controller hardware. Each
controller system is supplied with documentation including comprehensive installation
instructions.

There are a number of different options for connecting the PLC to your personal computer:
® Viathe CPU interface

® Via the computer link modules

® Via an Ethernet module

® Viathe USB interface

The transparent mode enables data transmission by modem between the personal computer,
terminal and the PLC.

The options for selecting the connection type and setting the corresponding parameters can
be found in the Online menu under Transfer Setup - Ports
(— Chapter 8).

The following figure on the next page shows all supported options for connecting the PLC to
your personal computer.
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GX |EC
Developer
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Via Computer link
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Fig. 2-46: System configuration
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2.10.1

Connecting FX/FX2/FXU/FX2U/FX2C series controllers

The controllers of the FX series can only be connected to the computer via the CPU interface.

a) Connection via the CPU interface with the SC-09 interface converter

Connect the 9-pin D-shell connector to the computer. If your computer port has a 25-pin
connector you will also need a 9/25-pin adapter. Connect the 25-pin D-shell connector to the
FX controller.

——— Fig. 2-47:
GX IEC CPU interface connection
Developer
—— MELSEC FX/

SC09 SC.09 FX2/FXU/
FX2U/FX2C

[ \

b) Connection via the CPU interface with the FX-232AW serial interface

You will need two additional cables for connecting the FX-232AW module:
® FX-422CAB for connecting the FX controller to the FX-232AW
@® F2-232CAB or FX-232CAB for connecting the FX-232AW to the personal computer

If your computer port has a 9-pin connector you will also need a 25/9-pin adapter as both of
these cables (F2-232CAB, FX-232CAB) are fitted with 25-pin D-shell connectors at the PC
end.

Fig. 2-48:
GX IEC CPU interface connection
Developer
\ )
e—————/ F2-232CAB P32V MELSEC FX/FX2/
FX232CAB DD_ FXU/FX2U/FX2C

/ \ FX-422CAB
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2.10.2

Connecting FXo/FXoN/FXo0S/FX1S/FX1N/FX2N/FX2NC series controllers

The controllers of the FX series can only be connected to the computer via the CPU interface.

a) Connection via the CPU interface with the SC-09 interface converter

Connect the 9-pin D-shell connector to the computer. If your computer port has a 25-pin
connector you will also need a 9/25-pin adapter. Connect the 8-pin min-DIN connector to the
FX controller. This connector is delivered together with the SC-09.

Fig. 2-49:

GX IEC CPU interface connection
Developer

MELSEC FX0/FXON/FX0S/
FX1S/FX1N/FX2N

SC-09

[ \

b) Connection via the CPU interface with the FX-232AW serial interface

You need three additional cables for connecting the systems with the FX-232AW module:

® The FX-422CAB and the FX-20PCADP cables for connecting the FX controller to the
FX-232AW

@® The F2-232CAB or FX-232CAB cable for connecting the FX-232AW to the personal
computer

If your computer port has a 9-pin connector you will also need a 25/9-pin adapter, as both
these cables (F2-232CAB, FX-232CAB) have 25-pin D-shell connectors at the computer end.

Fig. 2-50:

CPU interface
GX IEC )

connection

Developer

F2-232CAB |FR232AW MELSEC FX0/FXON/FX0S/
FX-232CAB DD Fx-422cAB _ Fx-20pcapp | FXTS/FXTN/FX2N

A \
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2.10.3

Connecting FX3U series controllers

a) Connection of the CPU interface via the FX-232AWC-H

You can use two additional cables for connecting the CPU and the PC:
® The FX-422CABO cable for connecting the FX3U controller to the FX-232AWC-H

The FX-422CABO cable can be connected to the FX3U via the programming port
(PP Port) or via the extension board FX3U-422-BD.

@® The F2-232CAB-1 cable for connecting the FX-232AWC-H to the personal computer

FX3U Fig. 2-51:
CPU interface
E connection

FX-422CABO

PP Port

FX3U

FX-232AWC-H

FX-422CABO

PC F2-232CAB-1

FX3U-422-BD

b) Connection of the CPU interface via the FX-232CAB-1 cable

You can use the FX-232CAB-1 cable for connecting the CPU and the PC:

® The FX-232CAB-1 cable can be connected to the FX3U via the extension board
FX3U-232-BD.

@® The FX-232CAB-1 cable can be connected to the FX3U via the special function module
FX3U-232-ADP.

Fig. 2-52:
CPU interface

ﬂ, connection
FX-232CAB-1

PC

FX3U-232-BD FX3U

FX3U-232-ADP

ye A g

PC O M

FX-232CAB-1
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c) Connection of the CPU interface via an USB cable

You can use an USB cable for connecting the CPU and the PC:

@® The USB cable can be connected to the FX3U via the extension board FX3U-USB-BD.

@® The USB cable can be connected to the FX3U via the connection adapter FX-USB-AW.

Fig. 2-53:
CPU connection

I
[E]
S8 cable QE

PC

FX3U-USB-BD FX3U

FX3U-USB-AW
FX3U

USB cable

d) Connection of the CPU interface via modem

You can use modems for connecting the CPU and the PC:

® The CPU side modem can be connected to the FX3U via the extension board
FX3U-232-BD.

® The CPU side modem can be connected to the FX3U via the special function module
FX3U-232-ADP.

Fig. 2-54:
CPU connection
via modem

FX3U-232-BD FX3U
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e) Connection of the CPU interface via HMI module

You can use HMI modules for connecting the CPU and the PC:
® The FX3U can be connected to the PC via a GOT-F900.

The CPU is connected to the GOT-F900 by the FX-50DU-CABO cable via the
programming port (PP Port).

The PC is connected to the GOT-F900 by the FX-232CAB-1 cable.
@® The FX3U can be connected to the PC via a GOT-1000.

The CPU is connected to the GOT-1000 by the GT01-C[CJR4-8P cable via the
programming port (PP Port).

The PC is connected to the GOT-1000 by the GT01-C30R2-9S cable or the
GT08-C20USB-5P cable.

GOT-F900 FX3U Fig. 2-55:
CPU connection

- ———— via HMI module
FX-232CAB-1 =

PC FX-50DU-CABO

FX-422CABO PP Port

GOT1000 FX3U

GT01-C30R2-9S
GTO01-COR4-8P
(RS232) (RS422)

PP Port

GOT1000

GT01-CIR4-8P
GT08-C20USB-5P
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f) Connection of the CPU interface via the ETHERNET

You can connect the CPU to the PC via the ETHERNET:

@® The FX3U can be connected to the ETHERNET via the special function module
FX3U-ENET.

FX2NC-ENET-ADP Fig. 2-56:
CPU connection

via ETHERNET

FX3U-ENET
FX3U
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2.10.4

NOTE

Connecting A/QnA series controllers

The A series controllers can be connected to the computer via either the CPU interface,
computer link module, the A7BDE interface card or the Ethernet module.

a) Connection via the CPU interface with the SC-09 interface converter

Connect the 9-pin D-shell connector of the SC-09 to the computer. If your computer's port has
a 25-pin connector you will also need a 25/9-pin adapter. Connect the 25-pin D-shell connector
to the CPU port.

( \ Fig. 2-57:

GX IEC CPU interface connection
Developer

AJQnA-
CPU

$C-09 N

[ \ :

b) Connection via the computer link module

The following computer link modules are available: AJ71UC24, A1SJ71UC24-R2,
AJ71QC24(-R), AJ71QC24N(-R2), A1SJ71QC24(-R2), A1SJ71QC24N(-R2). The computer
link module is installed in the base unit (module rack). Connect the RS-232 interface of your
computer to the RS-232 port of the computer link module via the interface cable. Check the pin
assignments of the cable before using it (see below). The communications parameters you set
in Online - Transfer Setup - Ports (— Section 8.3.1) must match the DIP switch settings on
the computer link modules.

Fig. 2-58:

GX IEC Computer link connection
Developer

AJQRA-
cpy

[ \ :

| See the computer link module manuals for full details on their settings.

AF*ITI*C24
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Pin assignments of the RS-232 interface cable

The pin assignments of 25-pin connectors with applicable CD signal on pin 8 are as follows:

Computer Link Module Cable Connection and Signal GX IEC Developer
Signal Pin Direction (Full-/Half-Duplex) Pin Signal
FG 1 —> 1 FG
SD (TXD) 2 > RD (RXD)
RD (RXD) 3 — SD (TXD)
RS 4 T
CS (CTS) 5 v > 8 cD
DSR (DR) 6 «— 20 DTR (ER)
SG 7 «—> 7 SG

'|' 4 RS
cD 8 «—> v|s CS (CTS)
DTR (ER) 20 —_— 6 DSR (DR)

Tab. 2-7:  Pin assignments of the RS-232 interface cable (25-pin, with CD signal)

DC code control or DTR/DSR control is enabled by connecting the computer link module to an
external device as shown above.

The pin assignments of 25-pin connectors without applicable CD signal on pin 8 are as

follows:
Computer Link Module Cable Connection and Signal GX IEC Developer
Signal Pin Direction (Full-Duplex) Pin Signal
FG 1 —> 1 FG
SD (TXD) 2 — S 3 RD (RXD)
RD (RXD) 3 -— SD (TXD)
RS 4 T T4 RS
CS (CTS) 5 v v CS (CTS)
DSR (DR) 6 -— 20 DTR (ER)
SG 7 > 7 SG
CD 8 CD
DTR (ER) 20 — > DSR (DR)
Tab. 2-8:  Pin assignments of the RS-232 interface cable (25-pin, no CD signal)

DC code control or DTR/DSR control is enabled by connecting the computer link module to an
external device as shown above.
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The pin assignments of 9-pin connectors with applicable CD signal on pin 1 are as follows:

Computer Link Module Cable Connection and Signal GX IEC Developer

Signal Pin Direction (Full-/Half-Duplex) Pin Signal
T17 RS (RTS)

CcD 1 > v |8 CS (CTS)

RD (RXD) 2 «— 3 SD (TXD)

SD (TXD) 3 — 2 RD (RXD)

DTR (ER) 4 — S 6 DSR (DR)

SG 5 > 5 SG

DSR (DR) 6 — 4 DTR (ER)

RS (RTS) 7 '|'

CS (CTS) 8 v «—> 1 cD

Tab. 2-9:  Pin assignments of the RS-232 interface cable (9-pin, with CD signal)

DC code control or DTR/DSR control is enabled by connecting the computer link module to an
external device as shown above.

The pin assignments of 9-pin connectors without applicable CD signal on pin 1 are as follows:

Computer Link Module Cable Connection and Signal GX IEC Developer
Signal Pin Direction (Full-Duplex) Pin Signal
CD 1 1 CD

RD (RXD) 2 «— 3 SD (TXD)
SD (TXD) 3 —_— 2 RD (RXD)
DTR (ER) 4 —_— 6 DSR (DR)
SG 5 <— 5 SG

DSR (DR) 6 «— 4 DTR (ER)
RS 7 T T17 RS

CS (CTS) 8 v \E CS (CTS)

Tab. 2-10: Pin assignments of the RS-232 interface cable (9-pin, no CD signal)

DC code control or DTR/DSR control is enabled by connecting the computer link module to an
external device as shown above.
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NOTE

NOTES

DIP switch settings

The communications parameters you set in Online - Transfer Setup - Ports
(= Section 8.3.1) must match the DIP switch settings on the computer link modules.

| Please see the manual of the computer link module for details on the DIP switch settings.

c) Connection via the Ethernet module

GX IEC Developer enables a MELSEC A series' PLC to be programmed via the Ethernet.
The Ethernet module is installed in the base unit. The connection between the Personal
Computer and the Ethernet module is realized via the coaxial cable 10BASES5 (Ethernet) or
10BASE2 (Cheapernet).

The following Ethernet modules can be used:

® AJ71E71-S3 ® AJ71E71N-B2 ® AJ71E71N-B5T
® AJ71QE71 ® AJ71QE71N-B2 ® AJ71QE71N-B5T
® A1SJ71E71-S3 ® A1SJ71E71N-B2 ® A1SJ71E71N-B5T
® A1SJ71QE71 ® A1SJ71QE71N-B2 ® A1SJ71QE71N-B5T
( ) Fig. 2-59:
GX IEC Ethernet connection
Developer —
/C%B - A I714ET]
ETHERNET
Cheapernet U

[ \

The communications parameters you set in Online - Transfer Setup - Ports
(= Section 8.3.1) must match the DIP switch settings on the Ethernet module.

| See Ethernet manuals for full details on Ethernet module settings.

The Ethernet modules will only work together properly with GX IEC Developer, if its version
“E” (or higher) is used.

| You will find the version number directly on the Ethernet modules.

When the AnU CPU type has been started on the personal computer, change the PLC type
to the AnA CPU.

Communications can only be performed within the same segment.

Communications can not be performed via the router or gateway.
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Connecting the programmable controller (PLC) to the computer

2.10.5

NOTE

Connecting Q series controllers

The Q series controllers can be connected to the computer via either the CPU interface
(RS-232 or USB), computer link module or the Ethernet module.

a) Connection via the CPU interface with the QC30R2 interface cable

Connectthe RS-232 interface of your computer to the RS-232 port of the CPU via the interface
cable QC30R2. If your computer's port has a 25-pin connector you will also need a 25/9-pin
adapter.

Fig. 2-60:
GX IEC CPU interface connection

Developer

QcrU

QC30R2

[Rs232)

/ \

b) Connection via the computer link module

The computer link module QJ71C24(-R2) is installed in the base unit (module rack). Connect
the RS-232 interface of your computer to the RS-232 port of the computer link module via the
interface cable AC30N2A. Check the pin assignments of the cable before using it (see below).
The communications parameters you setin Online - Transfer Setup - Ports (— Section 8.3.1)
must match the DIP switch settings on the computer link modules.

Fig. 2-61:

GX IEC Computer link connection
Developer

QCPU Q71C24

[ \ :

| Please see the manual of the computer link module for details on the DIP switch settings.
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Installation

Pin assignments of the RS-232 interface cable

The connector specifications are indicated below:

Signal Direction,
Pin Signal Description Q-compatible C24 <->

External Device
1 CD Receive carrier detection D —
2 RD (RXD) Receive data <
3 SD (TXD) Send data —_—
4 DTR (ER) Data terminal ready —_—
5 SG Send ground ——
6 DSR (DR) Data set ready <
7 RS Request to send —_—
8 CS (CTS) Clear to send <
9 RI (CI) Call indication <——

Tab. 2-11: Pin assignments of the RS-232 interface cable

The pin assignments of 9-pin connectors with applicable CD signal on pin 1 are as follows:

Computer Link Module Cable Connection and Signal GX IEC Developer
Signal Pin Direction (Full-/Half-Duplex) Pin Signal
T17 RS (RTS)
cD 1 > v|s CS (CTS)
RD (RXD) 2 <« 3 SD (TXD)
SD (TXD) 3 — 2 RD (RXD)
DTR (ER) 4 —_— 6 DSR (DR)
SG 5 G 5 SG
DSR (DR) 6 <« 4 DTR (ER)
RS (RTS) 7 T
CS (CTS) 8 v > 1 cD

Tab. 2-12: Pin assignments of the RS-232 interface cable (9-pin, with CD signal)

DC code control or DTR/DSR control is enabled by connecting the computer link module to an
external device as shown above.
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Installation Connecting the programmable controller (PLC) to the computer

The pin assignments of 9-pin connectors without applicable CD signal on pin 1 are as follows:

Computer Link Module Cable Connection and Signal GX IEC Developer
Signal Pin Direction (Full-Duplex) Pin Signal
CD 1 1 CD

RD (RXD) 2 «— 3 SD (TXD)
SD (TXD) 3 —_— 2 RD (RXD)
DTR (ER) 4 —_— 6 DSR (DR)
SG 5 G 5 SG

DSR (DR) 6 «— 4 DTR (ER)
RS 7 T 117 RS

CS (CTS) 8 v v|s CS (CTS)

Tab. 2-13: Pin assignments of the RS-232 interface cable (9-pin, no CD signal)

DC code control or DTR/DSR control is enabled by connecting the computer link module to an
external device as shown above.

DIP switch settings

The communications parameters you set in Online - Transfer Setup - Ports
(= Section 8.3.1) must match the DIP switch settings on the computer link modules.

NOTE | Please see the computer link module manual for details on the DIP switch settings.

c) Connection via the Ethernet module

GX IEC Developer enables a MELSEC Q series' PLC to be programmed via the Ethernet.
The Ethernet module QJ71E71(-B2) is installed in the base unit. The connection between the
Personal Computer and the Ethernet module is realized via the coaxial cable 10BASE5
(Ethernet) or 10BASE2 (Cheapernet).

Fig. 2-62:
GX IEC Ethernet connection
Developer
Q CPU QI7IE7
ETHERNET
Cheapernet D
NOTE | See Ethernet manuals for full details on Ethernet module settings.

The communications parameters you set in Online - Transfer Setup - Ports
(— Section 8.3.1) must match the DIP switch settings on the Ethernet module.
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d) Connection via the CPU interface with a QC30-USB cable

The USB port of the computer is connected to the USB port (not on Q00(J), Q01, Q02 CPUs) of
the CPU via a QC30-USB connection cable.

( \ Fig. 2-63:
GX IEC CPU interface connection
Developer
Q CPU
QC30-USB
Cable

/ \

NOTES Connecting/disconnecting the USB cable, resetting the PLC, or switching power OFF/ON

frequently during communications with the PLC can cause a communications error, from
which recovery may not be made.

Hence, place GX IEC Developer in an offline status where possible before connecting/
disconnecting the USB cable, resetting the PLC, or switching power OFF/ON.

If recovery cannot be made from the communications error, completely disconnect the USB
cable once and reconnect it after more than five seconds. (Even after this operation, an error
may occur at the initial communication, but communications will be made properly at the
second time and later.)

Offline status: Indicates the status other than PLC write/read, monitor, test and PLC
diagnostic.

When the PLC CPU is reset while communicating with the PLC CPU via USB connection in
the Windows® 2000 environment the message “Unsafe Removal of Device” is displayed.
In this case restart the communication with the PLC CPU after resetting the PLC CPU.
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2.11

2.12

Supported utility packages for the Q series

The following utility packages for the Q series are available:

SWnD5C-QADU-E for A/D Conversion Modules
SWnD5C-QCTU-E for High Speed Counter Modules
SWnD5C-QDAU-E for D/A Conversion Modules
SWnD5C-QSCU-E for Q Corresponding Serial Communication Modules
SWnD5C-QTCU-E for Temperature Control Modules
SWnD5C-QDNU-E for DeviceNet Master/Slave Modules
SWnD5C-QTIU-E for Thermocouple Input Modules
SWnD5C-QPTU-E for Positioning Control Modules
SWnD5C-QMBU-E for MODBUS®/TCP Interface Modules
SWnD5C-QASU-E for AS-i Master Modules
SWnD5C-QFLU-E for FL-net (OPCN-2) Interface Modules

Connecting a printer

Install your printer, following the manufacturer's instructions.

The Windows User's Guide contains detailed instructions on installing printers, printer drivers,
additional fonts, the print options and using the Windows Print Manager.

In GX IEC Developer, you can access the printer setup options by selecting Printer Setup in
the Project menu.
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2.13 Connection between PC and PLC via Modem

The connection between a PC and a PLC via telephone network using GSM and/or analogue
modems can be set up as following:

e COM port
FX Adapter 1
Modem cable
Modem cable

Modem Modem
1 1
1 1
1 1
1 1

Modem Modem

Modem cable

FX A6TEL/ T T Computer
comm. Q6TEL a gfiﬁ Link Module
interface module § — (C24)
FX Adapter 2 == D

MAC

transparent

mode

A . ol

SC-09 cable

A serie LC

QA series PLC

FX series PLC
Fig. 2-64: Connection between PC and PLC via modem
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Driver

2.14

Installing the USB Driver

When Windows® 2000 Professional, Windows® XP Professional or Windows® XP Home
Edition is used, the USB driver must be installed to make CPU USB communication. The
following is the USB driver installation procedure.

NOTE

If the USB driver cannot be installed, check the following setting.

When Windows® 2000 Professional is used

If you have selected "Block-Prevent installation of unsigned files" after [ControlPanel] -
[System] - [Hardware] - [Driver Signing], the USB driver may not be installed. Choose
"Ignore-Install all files, regardless of file signature" or "Warn-Display a message before
installing an unsigned file" for [Driver Signing], and install the USB driver.

When Windows® XP Professional or Windows® XP Home Edition is used

If you have selected "Block-Never install unsigned driver software" after [ControlPanel] -
[System] - [Hardware] - [Driver Signing], the USB driver may not be installed. Choose
"Ignore-Install the software anyway and don't ask for my approval” or "Warn-Prompt me
each time to choose an action" for [Driver Signing], and install the USB driver.

2.141

When Windows® 2000 Professional is used

The following indicates the procedure for installing the USB driver when using Windows® 2000

Professional.

@ The screen shown below appears when you connect the personal computer and

Q CPU (Q mode) by the USB cable. Click the button Next.

Found New Hardware Wizard E Fig. 2-65:
Welcome to the Found New Welcome to the Found New Hardware
Wizard .
Hardware Wizar: Wizard
This wizard helps you install a device driver for a

hardware device.

To continue, click Next

Cancel |

(@ Choose "Search for a suitable driver for my device (recommended)" and click the

button Next.
[Found New Hardware Wizard

Install Hardware Device Drivers
A device driver is a software program that enables a hardware device to work with
an operating system.

This wizard will complete the installation for this device:

@ USB Device

A device driver is a software program that makes a hardware device work. Windows
needs driver files for your new device. Ta locate driver files and complete the
installation click Next.

Fig. 2-66:
Install Hardware Device Drivers

‘What do you want the wizard to do?

" Search for a suitable driver for my device [recommended}

" Display a st of the knawn drivers for this device so that | can chaose a specific
diiver

< Back I Next > I Cancel
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Installation

(® Check Specify a location and click the button Next.

Locate Driver Files N\
‘where do you want Windows ta search for driver files? \?

Search for driver files for the following hardware device:

@ UUSB Device

The wizard searches for suitable drivers in its driver database on your computer and in
any of the following optional search locations that you specify.

To start the search, click Next. If you are searching on a floppy disk or CD-ROM drive,
insert the floppy disk or CD before clicking Mext.
Optional search locations:

™ Floppy disk drives

r .

< Back I Next > I Cancel |

Fig. 2-67:
Locate Driver Files

@ As the screen below appears, set the product installation destination
"Easysocket\USBdrivers" and click the button Next.

The screen shown below shows the example of setting

C:\MELSEC\Easysocket\USBdrivers.

Found New Hardware Wizard x|
Insert the manufacturer's installation disk into the: drive oK
g selected, and then click OK.

LCopy manufacturer's files from:

IC:\M elsechEasySocketiUSEdrivers

j Browse... I

to terminate installation.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

MITSUBISHI E asysocket Driver

‘windows has finished installing the software for this device.

To close this wizard, click Finish,

Fig. 2-68:
Copy manufacturer's files

® The screen below appears to indicate completion of installation. Click the button Finish

Fig. 2-69:

Completing the Found New Hardware
Wizard
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Installing the USB Driver

2.14.2

NOTE

When Windows® XP Professional and Windows® XP Home Edition is
used

The following indicates the procedure for installing the USB driver when using Windows® XP
Professional or Windows® XP Home Edition.

(@ The screen below appears when you connect the personal computer and Q CPU
(Q mode) by the USB cable.
Choose "Install from a list or specific location [Advanced]" and click the button Next.

Found New Hardware Wizard Fig. 2'70:
Welcome to the Found New Welcome to the Found New Hardware
Hardware Wizard Wizard

This wizard helps you install software for:

USB Device

'7':) If your hardware came with an installation CD
“.&2 or floppy disk. insert it now.

‘What do you want the wizard to do?

O Install the software automatically (Recommended)
Anstall from & list or specific location [Advanced}

Click Next to continue.

@ As the screen below appears, choose "Include this location in the search".
Check "Include this location in the search" and set "Easysocket\USBDrivers" of the
folder where GX IEC Developer was installed.

After setting, click the button Next. The screen shown below shows the example of
setting
C:\MELSEC\Easysocket\USBDrivers.

Fig. 2-71:

Please choose your search and installation options. % Search and instal/a ﬁon Opﬁons
N

(®) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and remavable media. The best driver found will be installed.

(IS earch removable media ffiappy, CO-ROM. .|

Include this location in the search:
CAMELSECAE aspsocketiISBDrivers v

(O Don't search. | will choose the driver to install

Choose this option to select the device driver from a list. ‘Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ” Mest > I[ Cancel ]

If you use Windows® XP Professional and Windows® XP Home Edition with ServicePack 2,
please select the option “Don’t search. | will choose the driver to install.” in the dialogue
window shown above. The automatic search does not work with ServicePack 2.

Then select the USB driver from your installation root. If this is i.e. drive C, please select:
“C: \MELSEC\Easysocket\USBDrivers\ECUsbd.inf”
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Installation

NOTE

(® As the screen below appears, click the button Continue Anyway.

A

The software you are installing for this hardware:

MITSUBISHI Easysocket Driver

has not pazzed Windows Logo testing to verify its compatibility

with Windows =P, [Tell me why this testing is important. )

Continuing your installation of this sofl may impair
or destabilize the t operation of your syst:

either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has

P d Wind. Logo testing

[ Continue Anyway } | STOP Installation |

Hardware installation warning
(Please see note on the following page.)

Though the screen above appears during installation of the USB driver, we have confirmed
that the USB driver operates properly using Windows® XP Professional or Windows® XP
Home Edition. (No problem will occur after installation of the USB driver.)

Click Continue Anyway to continue the installation of the USB driver.

@ The screen below appears to indicate completion of installation.
Click the button Finish to terminate installation.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

G MITSUBISHI Easysocket Driver

Click Finish to close the wizard.

Fig. 2-73:
Completing the Found New Hardware
Wizard
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2.14.3

NOTE

When Windows Vista® is used

The following indicates the procedure for installing the USB driver when using Windows
Vista®.
(@ The screen below appears when you connect the personal computer to a Q CPU

(Q mode) or a FX CPU by the USB cable.
Choose "Locate and install driver software (recommended)" and and wait until

searching ends.

EFbuném;iware 1\ Fig. 2-74:
Windows needs to install driver software for your Unknown W_elcome to the Found New Hardware
Device Wizard

@ Locate and install driver software (recommended)
Windows will guide you through the process of installing driver software
for your device.

= Ask me again later
Windows will ask again the next time you plug in your device or leg on.

® Don't show this message again for this device
Your device will not function until you install driver software.

Cancel

When the user account control is enabled, the following screen appears. Click the button
Continue to proceed.

User Account Control P — ﬂ Fig. 2-75:

(:;) Windows needs your permission to continue User Account Control

If you started this action, continue.

=i Device driver software installation
Microsoft Windows

User Account Contrel helps stop unauthorized changes te your computer.

@ As the screen below appears, choose "Browse my computer for driver software
(advanced)".

==l Fig. 2-76:
Check for a solution

il Windows couldn’t find driver software for your device

< Check for a solution
Windows will check to see if there are steps you can take to get your device
working.

% Browse my computer for driver software (advanced)
Locate and install driver software manually.
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® The following screen appears. Set the installation location of GX IEC Developer,

"Easysocket\USBdrivers".

After setting, click the button Next. The screen shown below shows the example of
setting C: \MELSEC\Easysocket\USBDrivers.

If multiple MELSOFT products have been installed, refer to the installation location of
the first installed product.

Browse for driver software on your computer
Search for driver software in this location:

[C:\MELSEC\Easysocket\USBDrivers] - Browse...
[ Include subfolders

Gy )

Windows can't verify the publisher of this driver software

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

Install this driver software anyway

Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

% See details

Fig. 2-77:
Surch for driver software

@ Now the screen below appears. Select "Install this driver software anyway".

Fig. 2-78:
Windows Security

® The following screen appears. Click the button Close.

The software for this device has been successfully installed

‘Windows has finished installing the driver software for this device:

MITSUBISHI Easysocket Driver

® The below screen appears when the installation ends. Click the Close to exit the setting.

Driver Software Installati
MITSUBISHI Easysocket Driver installed

The software for this device has been successfully installed.

MITSUBISHI Easysocket Driver Ready to use

Fig. 2-79:
Completing the Found New Hardware
Wizard

Fig. 2-80:
MITSUBISHI Easysocket Driver installed
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3 The User Interface

The illustration below shows the screen after loading a project. In this example, the PLC
configuration, a header and a body have all been opened in separate windows.

proj_new - GX IEC Developer - Control [PREG] Body [LD] _[Ol=] 9

” Project Object Edit Tools Onlne Debug Yiew Extras Window Help |

lzEsly v@lo @i SEmC &S % oo |FELIeE FHEhp] — e nwi @

proj_new ——— .| |

@k Project [c:\temp\proj_new] ||
-l Library Pool MELSECNET /Ethernet:

-@#@ Parameter

- Hetwork £e-Link
- [PLC]

LG Task_Pool

- ¢8" Door_Dperate [Prio = 31,
8" Main [Pria = 31, Event = T 52 Monitoring_ PO [PRG] Header
B DUT_Pool
.. g Global_Vars
=3 POU_Pool
(=88 Control [PRG] AR FE_LD Instd FE_LD JHitl
© g Header VAR FE_LD Instd FE_LD

ok By [LD] VAR fb_dut_4 FE_DUT Test e =
g Counter [PRE] b= | ‘ T jﬂ

Identifier Type

AR

df4f4]4

Wk = o

Lo Header
LLE Bady [IL]
=38 Dema_LD [FRG]
© g Header
o oo Body [LD]

Help_Ala

CPark_OkK
| h .

CO2- Alar
71
L

I 7l DGR .
S ; ﬁ@ﬁ S oo crak ok e |

T3 Project U] 14 ' = Lr‘

Ready [0 0837 [Seclevel 0

B

Fig. 3-1:  User Interface

Description

Application title bar

Menu bar

Toolbar

Dialogue box

Button

Declaration table

Object window

Vertical scrollbar
Editor (Body)
Maximise button

Minimise button

Status bar

Horizontal scrollbar

9@@96999@@@@@9§

Project Navigator window

Tab. 3-1:  Explanation for User interface
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The Title Bar

The User Interface

3.1

3.2

The Title Bar

The title bar contains the name of the project and application, for example:
Garage - GX IEC Developer.

The Menu Bar

When you start GX IEC Developer only the following menus are displayed:

” Project Tools Extras ‘Window Help

The complete menu bar with all the GXIEC Developer menus is not displayed until you open or
create a project. When you select one of the menu titles a drop-down list is displayed showing
the menu commands and options. The menu structure and the available options are
context-sensitive, changing depending on what you are currently doing in the program.
Options displayed in light grey are not currently available for selection.

NOTE | Areference to the complete menu structure is provided at the end of this Reference Manual.
3.2.1 Menu Conventions
Object Edt Tools Onlne Debi Yiew Extras Window Help o
e v Toohar
B ’ || v Statusbar
| ||~ Horizontal Scrolloar 0
e v aid
Zoom L4
Wiew Mode L4
‘ Information... Alb+ERker =) Eurt”‘ .
;® Check AltC a Save Workspace
& prirt... Ctrl+P Load Workspace
;@- Print Preiew..,  Cir+Q Extended Information
i s e
1§ o, onfigure Status B
‘ System Defaults
Item Description
(1) Press the key corresponding to the underlined letter in the menu name.
) Menu commands followed by a triangle symbol branch to a submenu with additional command
options, which is displayed as a pop-up menu box.
P3) Depending on what you are doing, not all menu commands are available at all points in GX IEC
Developer. Menu commands displayed in light grey are currently unavailable.
o Menu commands followed by three periods open dialogue boxes in which additional entries and
selections must be made.
In some cases, key combinations can be used to activate commands directly, without opening the
(5) corresponding menu. When available, these key combinations are shown after the command in
the menu.
A check mark in front of a menu option shows that this option is currently activated. To deactivate
(6] an activated option, simply select it again. The check mark disappears, indicating that the option
is now inactive.
Tab. 3-2: Menus conventions
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The User Interface The Menu Bar

3.2.2 Selecting menu commands

Using the mouse

@ Point to the menu with the mouse pointer, click with the left mouse button and then
click on the desired command in the drop-down list that appears.
Or:
Click on the appropriate tool icon in the toolbar.

Using the keyboard

@ Press 2] or Fd to activate the menu bar.

@ Move the highlight to the desired menu with the cursor keys =J and =, then select by

pressing &,

Or:

Press the key corresponding to the underlined letter in the menu name (e.g. L for the
Online menu).

® Move the highlight to the desired menu option in the drop-down list with the cursor keys

1) and 1, then press &= to select.

Or:

Some menu commands can be selected directly, irrespective of which menu is currently
open, by pressing a key or key combination. These key combinations are shown after the

menu commands in the drop-down menus (e.g. 2J= for Quit in the Project menu).

NOTE All the available key combinations for menu commands are listed in the Appendix B to
this manual.
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The User Interface

3.3

NOTE

3.4

3.4.1

The Toolbar

The toolbar enables you to select the most important menu commands directly by clicking on
the corresponding icons. The toolbar is context-sensitive, i.e. different tool icons are displayed
depending on what you are currently doing in GX IEC Developer. Tool icons can only be
selected with the mouse.

When you start GX IEC Developer, only the icon for opening a project is displayed. You can
switch the toolbar display on or off with the Toolbar option in the View menu.

| A complete list of the available tools is provided at the end of this manual.

The Project Navigator Window and the Objects it
contains

The Project Navigator window is the ‘control centre’ of GX IEC Developer. It contains all the
objects belonging to the project you are working on. All operations on objects are executed
through this window.

The Project Navigator window is not displayed until you open a project. Closing the window
automatically closes the project it contains.

You can always activate the Project Navigator window via the menu item Navigator in the
Window menu.

Three different views can be selected for the project navigator via tabs below the navigator
window:

Project, Calltree, Used by

The Project Navigator window is not displayed until you open a project. Closing the window
automatically closes the project it contains.

Navigator views

Project

This view gives a total overview of the project. It contains all elements of the project.

Calltree

For this view, the corresponding root items are tasks or also POUs, if they are not related to a
specific task. As subitems all used POUs are shown. Additionally, it can be defined per object,
if used global variables should also be shown.

Used by

This view has exactly two rootitems. The first root item is the POU pool with its POUs as nodes.
Subitems of the POUs and global variables are always POUs calling respectively using the
corresponding POU or global variable.
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3.4.2

NOTE

3.4.3

Obijects in the Project Navigator window

The following standard objects are automatically generated in the Project Navigator window
for every newly-created project:

@® The Library_Pool
The PLC Parameters
The Task_Pool

The DUT_Pool
Global Variables
The POU_Pool

| For a detailed description of these objects please refer to chapter 4.

How objects are displayed in the Project Navigator window

The entries in the Project Navigator window are arranged hierarchically. The first level is the
project. The entries for the standard objects are located on the second level, from which you
can branch to lower levels where they exist.

The symbol [+] before an entry in the Project Navigator window shows that the entry has
additional lower levels (e.g. [+] POU_Pool).

The symbol [-] before an entry in the Project Navigator window indicates that its subordinate
levels can be ‘collapsed’ so that they are no longer visible (e.g. [-] POU_Pool). This does not
apply for the entry that contains the project name, however.

How to display hidden Navigator hierarchy levels

@ Double-click on the entry whose hidden levels you wish to display.
gglect the entry and select the Expand command in the Tools menu.
I(D):éss the key combination [CTRL][+].

(S)(;iect the entry and click on the Expand tool icon in the toolbar:

Fig. 3-2: Tool for expanding collapsed Navigator hierarchy levels
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NOTE

This expands the next level of the hierarchy in the Project Navigator window. These levels can,
in turn, also contain hidden lower levels.

& Project DAMMPLUSUTBRITAPROJECTS\DEM  Fjg, 3-3:

i Library_Pool Some of the lower levels in the Project Navigator
window are expanded.

35 DUT_Pool
L*"' Global Vars
E-& POU_Pool
= F" Contral [FE]

= Body (L]
£ P_2[PRG]

o Header
te0) Body [FED]
B-ad P_3[PRG]
&G P_4 [PRG]
-aE PG [PRG]
A POU_3 [PRG]

How to hide displayed Navigator hierarchy levels

@ Double-click on the entry whose lower levels you wish to hide.
(S);iect the entry and select Collapse in the Tools menu.
I(D):éss the key combination [CTRL][-].

(S);iect the entry and click on the Collapse tool in the toolbar:

The selected level is collapsed and hidden from view.

There are two possible responses when you double-click on a POU name, depending on the
settings in the MMP703.INI file and in the menu Extras - Options - Zoom Header/Body -
Navigator Zoom (— Chapter 2).

- Show/hide header and body in the Project Navigator window

- Open Header and body

How to display additional object information in the Navigator
When you open a new project the additional object information is displayed by default.
@ Select the Extended Information - Navigator command in the View menu.

Useful additional information is then displayed after each entry in the Project Navigator
window.

Information when ‘Extended Information - Navigator’ is not active:

® Tasks: Priority, Event
® POUs: Program class
® Body: Programming language
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Additional information when ‘Extended Information - Navigator’ is active:
All entries: Creation date and time

@® Task_Pool, DUT_Pool, POU_Pool: Number of entries

® DUT, Global_Vars, Header: Number of variable entries

® POU: Programming language of the program body

NOTE In the Sequential Function Chart editor you can activate and deactivate additional
comments for steps with the menu View - Extended Information - SFC editor.

How to toggle between Symbolic Name and Address in LD/FBD

In LD and FBD you can switch between three different view modes:

@® Standard Mode
All variables are shown by their names.

® Mitsubishi Address Mode
The variables are shown by their Mitsubishi address.

® |EC Address Mode
The variables are shown by their IEC address.

To toggle the address view mode select View Mode in the menu View. Here you can select one

of the three view modes. Alternatively you can click on Toggle or press cu/sivf to toggle
between the three view modes.

View Extras ‘'Window Help

[|¥ Tookbar ) E';|
v  Statusbar
v Horizonkal Scrollbar
v arid
Zoom 4

Yiew Mode Standard
Mitsubishi Address
S By |7 IFC Add
ress
Calars 4 -

Toagle Ckrl+3hift+r

Save Workspace
Load Waorkspace

Extended Information  *
Environment. .,
Configure Status Bar...

System Defaulks

Fig. 3-4:  Menu View Mode

NOTES This function is only for view purposes. All editing/finding/tracking etc. functionalities refer to
variable names and not to addresses.

The selected mode is valid for the currently active editor window only and is not persistent.
When you close a window and open it again, the editor will be in Standard Mode again.
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NOTES

In Mitsubishi Address Mode/IEC Address Mode the address of a variable that is not yet
known because the project has not been compiled yet, or the address cannot be evaluated for
other reasons, the name is shown preceded by an asterisk ().

IElMAIN_PRG_LD [PRG] Body [LD] Si=] E3 |
i * STEP AND ZONE 14 : CLAMPING CHUCK CLAMP
T SIMAMRE_B2- - MATED - - - W4BAD - - - WMB3EI - T SEMARG 24 - - METED -
i 7 i |7 t |/ —
- 5001 .
I ME9E2
—lf —
%21
nn s o e Jl
2 -
LIMIT_hiD 212
EN ERNO |}
- D15— 51 d ——D100 -
- -D20— &2
- D1—153 - -
Fig. 3-5:  Example for an address not known

In the case of an array element with non static index, i.e. the index part contains one or more
indices that do not represent a number, the whole array range is shown in the view mode

Mitsubishi Address Mode/IEC Address Mode.

The address ranges are shown as <start address>—<end address>. To avoid long address
range strings, the end address is shortened by the redundant first part, e.qg.

® D122-25

D100-152
%MW19.3.17.2-3
%MW19.3.17.2-18.3

by an asterisk ().

- Index Registers like ,X0Z0"

- Labels

For DUTs and ARRAY of DUTs no addresses but only symbolic names are shown, preceded

The following elements are not toggled and are shown by their symbolic names:

- Constants (VAR_CONSTANT/VAR_GLOBAL_CONSTANT)
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The address view mode of the following elements can be toggled by the View Mode function:

Element IEC-Type(s) Remark
simple variable BOOL, DINT, DWORD, INT,
REAL, STRING([], TIME, WORD
array variable of simple type ARRAY of array and array elements

BOOL, DINT, DWORD, INT,
REAL, STRING[], TIME, WORD

DUT members simple variable or array variable of
simple type (see above)

DUT members of Array of DUT simple variable or array variable of
element simple type (see above)
direct address — e.g. M16, K4MO, K4Y12 ...

Tab. 3-3:  Elements that can be toggled

While the editor is in an address mode (Mitsubishi or IEC) itis in the read only mode. If you try to
edit a variable the following message box will appear:

GX IEC Developer | Fig. 3-6:
Message box

' Changes, search and replace can only be made in Standard Made.,
-
Do you wank bo swikch o Standard Mode?

j The editor is currently in an address mode.

This message box is also shown when you perform a Find or Find & Replace action. If you
selects Yes in the message box the editor is switched to standard mode and the edit operation
is be performed, else the editor remains in the address mode and no change is made.

During a find operation in the view mode no change is made. The edit control that contains the
found text is highlighted. In the address view mode not the found text is shown but the address
is highlighted.
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3.4.4

NOTE

If you start tracking of a variable and there are editors in an address mode the following
message box will appear.

GX IEC Developer Fig. 3-7:
Message box

0One ar more editars are currently inan address mode.,
e Switch all editors to Standard Mode before proceeding?

If you select Yes in the message box, all editors are switched to standard mode before tracking
is started, else the view modes are not changed and tracking starts immediately in the
selected address view.

In Online-Mode you can also toggle between view modes.

Editing objects

The objects at the lowest level of each branch can be opened for editing. These levels are not
marked with [+] or [-] symbols (e.g. PLC_Parameter, Header, Body). Opening them displays
either a dialogue box (e.g. PLC_Parameter) or an object window (e.g. Header).

Most operations, such as opening, copying and deleting, can be performed directly in the
Project Navigator window with key combinations. The corresponding menu commands are in
the Object menu. For details on working with objects, see chapter 4.

All key combinations used for working with objects and the Project Navigator are listed and
explained in the Appendix B.

3-10
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The Status Bar

3.5

The Status Bar

The status bar contains information on the current status of your project. You can enable or
disable its display and the information it contains is also configurable. The command for
switching the status bar display on and off is in the View menu.

How to configure the Status Bar

@ Double-click in the status bar.
Or:
Select Configure Status bar in the View menu.

The following dialogue box is displayed:

x| Fig. 3-8:

Possible Status Field

Securty Level
Online
CpuType
CannStatus
ErorStatus
GuidedE diting

Dizplayed fields

Clock,
Fath
Systern Resources
Free Memary
Fedundant Info

<4 Delete |

Status bar configuration

Editor Info

)4 | Cancel | Defaults |

Editor Info: Display the POU name and the number of variable entries in the header
Security Level: Display current security level

Online: Display online status

CpuType: Display the PLC CPU for which the project is configured

Conn Status: Display active connection to the PLC system: PLC state, current scan time.
Display depends on selection of monitoring mode and PLC status.

Error Status: Display PLC system error status.
Display depends on selection of monitoring mode and PLC status.

GuidedEditing: Display of the editing mode (OVR/INS)
Clock: Display time

Path: Directory path on which the current project is stored
System Resources: Free Windows system resources in %
Free Memory: Amount of available free memory (in bytes)

Redundant Info: For QnPRH PLCs only. The Status Bar will alternate between displaying the
operating mode (“Backup” or “Separate”) and the identity of the connected PLC (“Control
(System A)” or “Backup (System B)” or any combination thereof) when Monitoring Mode is
active. The interval between changes will depend on the poll rate set in Extras — Options —
Monitor Mode (see section 2.8.10).
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How to add status bar items

@ Select the item to be displayed in the Possible Status Field list box.

@ Click on the Add button to display the selected item in the Status bar.

(® Repeat steps (D) and (2) for each additional item to be displayed in the status bar.

How to delete status bar items

@ Select the item to be deleted in the Displayed fields list box.

@ Click on the Delete button to delete the selected item from the Status bar..
(® Repeat steps (D) and (2 for each item to be cleared from the status bar.

NOTE You can restore default status bar display settings at any time by clicking on the Defaults
button.
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3.6

NOTE

3.6.1

NOTE

Working with Windows

This section only contains a short explanation of the various operations performed with screen
windows. For detailed instructions and definitions of the terms used, please refer to the
Windows User’'s Guide. The procedures used with windows in Windows applications
programs are standardised and are not specific to GX IEC Developer.

The following window types are used in GX IEC Developer:
® The Project Navigator window
® Object Windows

® Dialogue Boxes

Although it is possible to display several different windows on the screen simultaneously,
only one window can be active for editing at any one time. The currently active window is
identified by a coloured title bar.

Please note that you can only open and edit one project, in one Project Navigator window.
But you can start GX IEC Developer several times to open and edit more than one project at
a time

Object windows

How to open windows

@ In the Project Navigator window, double-click on the name of the object whose window
you wish to open.
Or:
Select the object in the Project Navigator window by moving the highlight with the
cursor keys 1 and 4, and then press E=] or select the Open command in the Object
menu.

The program opens the object window and displays it to the right of the Project Navigator
window. You can open several object windows at the same time.

When the object window of a body (header) is open you can open its header (body) with the
Open Header (Open Body) command in the Object menu.

How to select an open window

@ Click anywhere in the window.
Or:

Select the desired window with the key combination )],

Or:

Choose the window to be selected from the list of open windows shown in the Window
menu.

The title bar of a selected window is highlighted in color.
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NOTE

3.6.2

How to close a window

® Double-click on the control menu box of the window you wish to close.
Or:
Select the Close command in the window’s control menu.
Or:
Select the window and press /=l to activate its control menu Close command.
Or:
Select the window and select the Close command in the Object menu.

The program will ask you if you want to save any editing changes before closing the object
window.

You can close all opened windows at the same time with the Close All command in the
Window menu.

How to arrange windows without overlaps (tiling)

@ Select the Tile Horizontally or Tile Vertically command in the Window menu.

The Project Navigator window is displayed on the left of the screen. The object
windows are arranged horizontally or vertically. The size of the object windows
depends on how many windows are currently open.

How to arrange windows with overlaps

@ Select the Cascade command in the Window menu.

The Project Navigator window and all open object windows are overlapped across the
screen so that all the title bars are visible, starting at the top left corner.

Changing window display size
Buttons

=l Minimise window

B Restore window

Ol Maximise window

Window or Full-size window — lcon

Click on the Minimise button in the object window (in the upper right corner of the window title
bar), or select Minimise in the window’s control menu.

You can move and position the icons anywhere on the screen. The Arrange lcons command
in the Window menu arranges all the icons in a row at the lower edge of the screen.

&[0 x||[=f _g_ TINNYM=ofx]) Fig. 3-9:
210 || 20 ]| futf &0l x|| The object window icons

&0 | 20| ]| st 210 x]
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Icon — Previous window size

Click on the Restore button of the icon you wish to open, or simply double-click on the icon.

Full-size window — Previous window size

Click on the Restore button (in the upper right corner of the window title bar), or select the
Restore command in the control menu.

Window or Icon — Full-size window

Click on the Maximise button (in the upper right corner of the window title bar), or select the
Maximise command in the control menu.

NOTE | You can find a list of all the key combinations for working with windows in the Appendix B.
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3.6.3 Dialogue boxes
Dialogue boxes are displayed whenever additional user input is required, for example when
you select the menu commands that are followed by three periods
(e.g. Open ... in the Project menu). In addition to asking you to make entries, dialogue boxes
can also contain important information and warnings.
QnA Parameter gl
L Réme 3|PLC system | PLC fie | PLCRAS | Device | Progiam |Bootfle |SFC | 140 assignmet |
Label
Comment ‘
Acknowledge =7 assignment ‘ Default ‘ | End | Cancel |
Fig. 3-10: The PLC Parameter dialogue box
How to select an open dialogue box
@ Click anywhere within the dialogue box.
Or:
Select the desired box with the key combination 2z,
The title bar of a selected dialogue box is displayed with color shading.
How to close dialogue boxes
® If youwantto discard the entries or changes you have made in the box, double-click on the
control menu button of the dialogue box.
Or:
Select the Close command from the dialogue box’s control menu.
Or:
Click on the Cancel button.
Or:
Press the & key.
@ If you want to accept the entries in the dialogue box, click on the OK button.
Or:
Select the OK button and press the & key.
NOTE | You can find a list of all the key combinations for working with windows in the Appendix B.
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3.7 Special Functions and Dialogs of Redundant PLC
Systems
3.7.1 Rules for Redundant PLC Systems in Backup Mode

Depending on the accessibility of the PLCs in a redundant system the following rules apply for
online operations.

@ If the system, which was selected as the target system in the menu Transfer Setup —
Ports (see section 8.3.1), cannot be accessed:

— In all modes an error message will be displayed and the operation is aborted.

@ If the system, which was selected as the target system in the menu Transfer Setup —
Ports (see section 8.3.1), can be accessed:
— In Debug mode the operation is executed on the target system.
— In Separate mode the operation is executed on the target system.

— In Backup mode, if the other system can also be accessed, a confirmation dialogue
(— 3.7.2) will be displayed in which the execution on the target and/or the other
system can be advised.

— In Backup mode, if the other system cannot be accessed, an error message will be
displayed and the operation is aborted only for Online (Ex)Change. For other
operations a confirmation dialogue (— 3.7.2) will be displayed in which the
execution on the target system can be advised.

3.7.2 Confirmation Dialogue in Backup Mode

Before executing specific operations in backup mode of a redundant system the following
dialogue will be displayed. It shows the selected operation and the status of the redundant PLC
system.

x| Fig-s11:
Confirmation Dialogue for

allowed on both PLCs only

— Selected operation on redundant system
Diownload to PLC

— Current CPL statusz

Operation mode: Backup
T arget system: Supztem A
O perating system status Control

Do yow want bo execute on both spstemns
ar anly the target system?

Tanget Cancel
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Redundant operation x|

— Selected operation on redundant spztem
Mew PLC Feyword

— Current CPU ztatus

O peration mode: Backup
Target systen: Systenn A
Operating spstemn status: Contral

Do pou want bo execute on bath zpztems
ar only the target sustem ¥

Target | Cancel |

Redundant operation x|

— Selected operation on redundant spstem
Download to PLC

— Current CPU status

Dperation mode:; Backup
Target syzten: Systenn A
Operating zpztemn status: Contral

Can't communicate with both spstems.
Do pou want bo execute on the target spstem’?

Bt | Cancel |

Fig. 3-12:

Confirmation Dialogue for
allowed on either the target
or on both PLCs

Fig. 3-13:

Confirmation Dialogue if
the other system is not
accessible

If you choose Both on this dialogue (Fig. 3-11 and Fig. 3-12) the operation will be executed on

both systems.

If you choose Target (Fig. 3-12 and Fig. 3-13), the operation will only be executed on the
system specified in Transfer Setup. (For some functionalities this button will not be available.)
If you choose Cancel, the operation will not be executed on either system.

The following functionalities will use this dialogue with the Target button disabled (Fig. 3-11):

Download to PLC

Online Program (Ex)Change

Copy Program Memory to Flash ROM
Download Symbolic Information
Online Verify

Format Drive

Defragment Drive

PLC Clear — All

PLC Clear — Latch
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The following functionalities will use this dialogue with the Target button enabled (Fig. 3-12):
® New PLC Keyword
® Delete PLC Keyword

If the PLC selected in Transfer Setup — Ports is accessible, but the other system is not, the
dialogue shown in Fig. 3-13 will be displayed for the following operations. In this case the Both
button is disabled and the Target button is enabled.

® Download to PLC

Copy Program Memory to Flash ROM
Download Symbolic Information
Online Verify

Format Drive

Defragment Drive

New PLC Keyword

Delete PLC Keyword

PLC Clear — All

PLC Clear — Latch
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3.7.3

NOTE

PLC Redundancy Mode

For the QnPRH PLCs it is possible to switch between Backup and Separate mode remotely.
The following dialogue is opened by Online — PLC Redundancy Mode and shows the
current status of both systems, and whether manual switching of the Control and Standby
systems is possible. It also provides the functionalities System Switch and the Memory

Copy.
Redundancy Mode

@ Status of redundant PLE system

Actual operating mode: Backup

Statusz of Spstem & Control

Status of Spstemn B: Standby

b anual switching; Frohibited

Memory copy of Standard ROkM: Enabled

Target spstem; Systemn & [Control)
®———— Operating mode———————————————— Redundancy operations
(3] Set Syzterm Switch | temom Copy |

X

" Separate

O———— Lefiesh |

00

[(G=d{ o

Fig. 3-14

:  Redundancy Mode dialogue

Item

Description

Status information of redundant PLC

Check to set Backup or Separate mode

Click to set desired mode

Click to re-read operating state information from the PLCs

Click to switch Control and Standby systems manually

Click to copy the program memory from the Control system to the Standby system

o660 0 e

Click to close the dialogue

Tab. 3-4:

Details of the Redundancy Mode dialogue

The Set Operating Mode, System Switch and Memory Copy operations can only be
executed if the control system is the currently connected system.
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System Switch

The System Switch operation manually switches control and standby systems. After
successfully executing system switch, the previous control system will become the standby
system, and the previous standby system will become the control system. The System Switch
functionality can only be executed if the appropriate special relay SM1592 is turned ON. If itis
OFF, the following dialogue will be displayed:

GX IEC Developer 7.00 il x|

e . Manual System Switch is not allowed, because the manual switch permission flag SM1592 is kurned CFF,

N .

N
Do wou wank to burn Of Ehe manual switch permission flag SM1592 and continue with Syskem Switch?
Warnings:

- Manual System Switch could be furned OFF on purpose, Please only continue after ensuring safe operation.
- 5M1592 could be turned OFF by the PLC program. Inthis case the Syskem Switch will Fail ko execute,

Fig. 3-15: Confirmation dialogue for system switch

Memory Copy

The Memory Copy operation copies the program memory and the standard RAM from the
control system to the standby system. If the special relay SM1598 is turned OFF, it will also
copy the standard ROM. The following message will be displayed before executing this opera-
tion:

GX IEC Developer 7.00 || Fig. 3-16:
Confirmation dialogue for
“p | This operation will copy the Program Memary and the Standard RAM memory co
""‘QJ fraom the Contral system to the Standby syskem, y copy
IF SM1598 is burned OFF, the Standard ROM will also be copied.
The Standby syvstem has to be reset afterwards.,

Do you want bo continue?

o |
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3.8

Customising the Screen Display

The View menu contains all the commands for customising the display for your personal
needs.

Toolbar, Status Bar, Horizontal Scrollbar and Grid

You can switch these display elements on and off with the corresponding options in the View
menu, or with the check boxes in the dialogue box that is displayed when you select the
Environment option.

Environment Ed Flg 3-17:
—Gieneral The toolbar, status bar, horizontal scrollbar
W and the grid can be activated or
M Dis deactivated with the check boxes
play Status Bar X ) .
in the Environment dialogue box.
Grid display is enabled.

¥ Display Horizontal Scrollbar

™ Load/Save workspace automatically

 Display
W Display Grid

Size of Grid:

|1E
)4 I Cancel |

The check mark v in front of the menu command in the menu View identifies options that are
currently enabled. When you deactivate an option the check mark is no longer displayed.

How to set the screen zoom factor

(@ Select the Zoom... command in the View menu.
(@ Select one of the four standard zoom factors: 50%, 75%, 100%, 150%.

In addition to these four standard zoom factors you can also enter your own screen display
magnification by changing the display grid size setting.

(@ Select the Environment... command in the View menu.
(@ Enter a value between 4 and 128 in the Size of Grid field.

The standard zoom factors correspond to the following grid settings:

Zoom factor: 50% Grid size: 8

Zoom factor: 75% Grid size: 12
Zoom factor: 100% Grid size: 16
Zoom factor: 150% Gridsize: 24
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How to select the screen font

Select the Font command in the View menu.

Choose the font and style you wish to use for the screen display.

Font

Font style:
[Fegular
Fegular

T Arial Black _ [talic

B Arial Marrow Bold

T Arial Rounded MT Bald Bold ltalic

T Book Antigua

B Bookman Old Style

Tr Braggadocio hd| =
~sample

AaBbyyriz

Script
IWestern J

oK

Cancel

Help

Fig. 3-18:
Screen font selection

All GX IEC Developer texts will be displayed in the selected font. You can use all the fonts
installed in your Windows configuration.

NOTE | The screen font setting is stored together with the project.
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NOTE

NOTE

How to set the display colors

(@ Select the Colors command in the View menu.

@ Select the screen element whose color you wish to change:

Background Monitoring

Selection Errors

Text Shade Left Top
Selected Text Shade Right Bottom
Read Only Text Grid

Locked Text Browser Items
Foreground SFC Raster Elements

The Color dialogue box is displayed.
@ Click on the color you want in the palette of basic colors.

]| Fig. 3-19:
Display color selection

Hue: W Bed: ID_ !

Sat IU_ Green: IU_

Define Custom Colors »» | Color3olid Lurm: ID_ Blue: ID_
ITI Cancel | Add to Custom Colars: |

The current color of the selected element is shown in the two-line palette below the basic
colors palette.

You can also define your own custom colors. For details please refer to the Windows User’s
Guide. The colors settings are stored with the project.

How to save the current Workspace

(@ Select the Save Workspace command in the View menu.

This command only saves the size, arrangement and display of the opened windows - with
the exception of the Project Navigator window - in the current workspace, ignoring the font
and color settings. The workspace is saved with the projectin the file WORKSPACE.SYS.

How to load a previously saved Workspace

(@ Select the Load Workspace command in the View menu.

This command automatically loads the settings stored with the Save Workspace command by
loading the data from the WORKSPACE.SYS file.
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How to load the system defaults

@

Select the System Defaults command in the View menu.

When you create a new project the following system defaults are always selected
automatically:

Toolbar display enabled

Status bar display enabled

Horizontal scrollbar display enabled

Grid display enabled

Zoom factor: 100 %

Grid size: 16

Extended information display in Project Navigator enabled
Background: light grey, Selection: dark grey
Text: black

Selected Text: white

Read Only Text: dark grey

Locked Text: dark grey

Foreground: light grey

Monitoring: blue

Errors: red

Shade left top: white

Shade right bottom: dark grey

Grid: black

GX IEC Developer Reference Manual



Mouse and keyboard operation The User Interface

3.9

NOTE

3.10

3.10.1

NOTE

Mouse and keyboard operation

All operations in GX IEC Developer can be performed both with the mouse and the keyboard.
In most cases, a single click with the left mouse button corresponds to the &=| key, and a
double-click corresponds to the &=l key.

The instructions below are primarily for working with the mouse, but special keyboard key
combinations are also included. All the key combinations for working with tables and the
editors are listed in the Appendix B of this manual.

For full details on using the mouse in Windows please refer to Windows Fundamentals
section in the Windows User’s Guide.

General editing functions

Using menu or keyboard operations

Most of the commands in the Edit menu are identical in all Windows application programs.

| You can find detailed explanations of these commands in your Windows User’s Guide.

How to cut, copy and delete data

(@ Select the element you wish to edit (see following pages):

@ Cellcontentsin a Declaration Table: Enable the editing mode in the cell and select the cell
text.

@® Lines in a Declaration Table: Select one or more lines.

@® Entire networks in the editors: Select the network bar to the left of the network you wish to
edit.

® Ranges (instruction, operand, lines) in the Instruction List: Select the range to be edited.
® Program elements in the graphical editors: Select the elements to be edited.

® Program elements in the Sequential Function Chart Language: Select the elements to be
edited. When you select a Step its corresponding Transition is automatically selected as
well.

@ Select the editing command you wish to execute in the Edit menu.
Or:
Press the corresponding key combination:

Cut 5|

Copy <

Delete |
WARNING:

Deletions are performed directly, without prompting for confirmation. If you
inadvertently delete something you can restore the deleted data by selecting the Undo
command in the Edit menu. However, please note that this only works if you execute
Undo directly after performing the deletion!
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How to paste data

@ Select the position at which you wish to insert an element:

@ Cell contents in a Declaration Table: Activate editing mode in the cell in which you wish to
insert the text from the clipboard.

@ Lines in a Declaration Table: Select a cell in the line before which you wish to insert the
lines from the clipboard, or select the lines you wish to overwrite with the data from the
clipboard.

@ Entire networks in the editors: Select the network bar of the network before which you wish
to insert the network stored in the clipboard.

@® Ranges (instruction, operand, lines) in the Instruction List: Position the cursor at the point
at which you wish to insert the text from the clipboard.

@® Sequential Function Chart elements: Select the point in the sequence before which you
wish to insert the data from the clipboard.

@ Select Paste in the Edit menu.

Or:
Press the corresponding key combination:
Paste o] ]

® Elements in the graphical editors: When you select the Paste command the mouse
pointer changes to a plus sign symbol. Position the pointer at the location at which you
wish to insert the elements from the clipboard.

NOTE Pasting Parameter data into a Q Remote I/0O project from a non-Q Remote 1/O project is not
be supported. Pasting Parameter data into a non-Q Remote I/O project from a Q Remote I/O
project is also not supported.

How to undo editing operations

(@ Select Undo or Redo in the Edit menu.

Or:

Press the corresponding key combination:
Undo ] BACKSPACE
Redo «] BACKSPACE

Undo undoes the effects of the last editing operation.
Redo undoes the effects of the last Undo operation.

Global Search and Replace

The Search and Replace functions can now be used globally to search the entire project
(Edit - Find/Replace menu).

Fig. 3-20:
Find What: | =] [EEnane| Search and replace dialogue
Replace | j| Heplace |
With:

Heplace All |
Find options ————— ~Find in

Close
[~ Match whole word only ¥ Entire project 4I
[~ Match case " Selected objects Help |

" Current editor only
[” Search in comments
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NOTE

Find in:

This option enables you to search and replace in

the entire project (All objects)

individual objects selected in the Project Navigator

the current editor only

Find What / Replace With:

You can enter the following elements as find/replace arguments:
Variable identifiers

Data types

Addresses

Sequential function chart language step names

Sequential function chart language transitions

POU names

Find options:

Match whole word only: Search the entire word only

Match case: Search and replace operation for text exactly as entered, with upper/or lower
case characters

Search in comments: Activating this option extends the search and replace operation to
comment texts

You can replace function blocks in the graphical editors but no check is performed. Also, the
replace procedure cannot be reversed; the only way to restore the project to its original state
is by not saving it and reloading the old version from the disk.

Find Next / Replace:

By pressing the button Find Next or Replace, the next matching item will be searched and
highlighted.

When you selected the option Current editor only under Find in, and when the last matching
item was found and the button Find Next or Replace is pressed again, the following dialogue
will be shown.

Fig. 3-21:
H x
Find Sl aogue box

\;.:’/‘ End of project reached. Would wou like to go on at the beginning #

Confirm by pressing Yes. Selecting No will close the dialogue box.
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3.11

3.11.1

Drag&Drop by mouse operation

Drag & Drop offers a more efficient way of editing which is based on mouse usage in
comparison to the equivalent necessary lengthy and various menu commands concerning
clipboard handling.

Basically there are two different kind of drag&drop actions which can be performed:

@ copy objects

@® move objects

Functional description and user interface

In GX IEC Developer, a drag operation is initiated, if the left mouse button is clicked and held
down, while the mouse is moved. When the mouse button is released, the drop operation is
executed. What happens then is very similar to copy/paste (resp. cut/paste).

We call the object(s), that are dragged (e.g. an object or a selection in the navigator) the
dragged item(s). The context where the dragged items come from is called drag source, while
the context, where the drop is executed is called drop target. More explanation on this will
follow below.

The dragged item and the drop target can be in different instances, but not all contexts can be
drag sources and/or drop targets.

When dragging objects over drop targets, the shape of the mouse cursor indicates which
operation (copy or move) would be performed, when dropped over this very target:

® drop not possible on actual target

3
copy
Ei move

For all objects (listed below) the decision between the two possible actions (copy or move) is
made by the context, except for those drop targets that don’t support move actions such as the
EDM for instance. The action (copy or move), decided by the context is called default action.

The default action can be overruled by the CTRL or the SHIFT key:

@® Holding down the CTRL key, while a drop is executed, makes the drop result in a COPY
operation.

@® Holding down the SHIFT key, while a drop is executed, makes the drop result in a MOVE
operation.

Until the moment the object is dropped (releasing of the left mouse button) you can decide
between the two methods by pressing or releasing the CTRL or the SHIFT key.

Pressing the ESC key after starting the drag & drop, but before executing the drop (ie. with the
mouse button still pressed) aborts the current drag & drop action. CTRL and SHIFT must be
released before pressing ESC, because these key combinations may have other effects (e.g.
CTRL+ESC brings up the Windows Start menu). When the drop is executed (the mouse button
is released), the ESC key has no effect anymore, but the Undo functionality may be used.

After drop, the drop target editor gets the focus in its application instance.

Undo and Redo are window oriented, i.e. if the drag & drop operation involves two editors, the
changes made in each editor may be undone by calling Undo in them separately. E.g. after a
move operation between two editors, calling Undo in the drop target editor deletes the newly
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inserted object, while calling Undo in the drag source editor undeletes the moved object.
Moving an object in its own editor can be undone in one step (because it happened in the same
window).

The following section describes the objects which are involved in the drag & drop process resp.
which objects can be dragged and which objects serve as valid dropping areas.

Furthermore the valid scope for the dragged objects will be discussed because this is the
decisive factor whether a dragged object will be moved or copied on default. The scope is the
area of an object, in which he is existing (e.g. POUs exist in the POU pool). If the scope of an
object is left during a drag & drop operation (e.g. drag & drop a POU to another project or to a
user library in a project), the default drag & drop operation (copy or move) may change.

Dragged objects and their valid scope inside one project

In general: If a dragged objects leaves its valid scope the default operation for the objects will
be a COPY operation. For the other case the object is simply MOVED. A MOVE operation is not
supported for these items if they are dragged out of the valid scope (SHIFT key has no effect).

Moreover, if multiple objects from different scopes are dragged together (e.g. a POU from the
POU pool and the GVL) only the COPY operation is supported. This is then exactly the same
operation as if copy/paste would have been made between the same source and target.

The following list gives an overview.

Possible dragged items Scope

POU POU pool®
DUT DUT pool®
Task Task pooI®
Action SFC POU?®

GVL

Project or user Iibrary©

Local declarations (selected in a POU header editor)

POU header declaration editor

Global declarations (selected in any GVL editor)

GVL declaration editor

Global declarations (selected in any GVL editor)

POU header declaration editor

IL network

IL body editor

LADDER network

LADDER body editor

FBD network

FBD body editor

SFC elements

SFC body editor

Selected Text

Textual body editor

EDM

EDM declaration editor

IL Text

IL-body editor

MELSEC IL Text

MELSEC IL body editor

Tab. 3-5:

Overview of possible dragged items

® POUs, DUTSs and tasks cannot be moved in their respective scopes, because they are auto-
matically sorted and therefore changing their order cannot be made by dragging. The copy
operation however is supported also for their own scope, by holding down the CTRL key

when dropping.

@ Actions cannot be moved at all, only the copy operation is supported for them. The copy ope-
ration however is supported also for their own scope, by holding down the CTRL key when

dropping.

® GVLs cannot be dropped in their own scope (neither the copy nor the move operation is sup-
ported). Outside their scope both operations are possible.
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3.11.2

Valid dropping targets inside one project

After describing the items which can be dragged the following section will explain in detail
where these items can be dropped to and which preconditions have to exist for dropping.

The following tables give an overview on the drag/drop mechanism inside one project. All
drag/drop actions are only defined for the project view of the navigator.

Drag & Drop of objects in the navigator

Dragged item Dropping target | Action Precondition
POU Project Iltem will be inserted into project User needs WRITE access rights
POU pool for the project and the POU pool
POU pool of Iltem will be inserted into project User needs WRITE access rights
project POU pool for the project and the POU pool
POU pool of user | ltem will be inserted into user User needs WRITE access rights
library library POU pool for the library and its POU pool
Task Item will be inserted into the task. Task editor does not have to be
The program is appended at the opened.
end of the program list. User needs WRITE access rights
for the task
MOVE action is not possible
DUT Project Iltem will be inserted into project WRITE access rights
DUT pool
DUT pool of Iltem will be inserted into project
project DUT pool
DUT pool of user | Item will be inserted into user
library library DUT pool
TASK Project Item will be inserted into project WRITE access rights for the project
TASK pool and TASK pool
Task pool
Action SFC POU Item will be inserted into the action | WRITE access rights to the SFC
- pool of the associated SFC POU POU and action pool
SFC action pool
GVL (a) Project GVL entries of (a) will be inserted WRITE access rights
into the project GVL
Library GVL entries of (a) will be inserted
into the user library GVL
GVL (b) GVL entries of (a) will be appended
into the GVL (b)
Mixed objects Project Iltems will be inserted into the WRITE access rights
project MOVE action is not possible

Tab. 3-6:

Drag & Drop of objects in the navigator
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Drag & Drop of declarations

Dragged item Dropping target | Action Precondition
EDM entry EDM Entry will be inserted as new copy | MOVE action is not possible
Local POU Declaration will be inserted into the | WRITE access rights
declarations POU body associated header

Header in the Declaration will be inserted into the

navigator header

EDM Entry will be inserted into the EDM | MOVE action is not possible®

(in POUName.VarName format)
Global POU Iltems will be declared as externat WRITE access rights
declarations POU bod local in the associated header with
ody the appropriate class

POU header (and | (VAR_GLOBAL => VAR)

POU header

editor)

Any GVL (and Iltems will be inserted into the GVL

GVL editor)

EDM Entry will be inserted into the EDM | MOVE action is not possible®

Tab. 3-7: Drag & Drop of declarations

®© Only those declarations will be inserted into the EDM that existed at the time the GVL was
last compiled. If the GVL was not compiled yet, no declarations will be inserted into the EDM.

@ Only those declarations will be inserted into the EDM that existed at the time the POU was
last compiled. If the POU was not compiled yet, no declarations will be inserted into the

EDM.

Drag & Drop of body objects

Dragged item

Dropping target

Action

Precondition

IL network

IL POU body
editor

ltems will be inserted at that
position where the insertion cursor
will appear.

WRITE access rights

MELSEC IL
network

MELSEC IL POU
body editor

Iltems will be inserted at that
position where the insertion cursor
will appear.

WRITE access rights

Ladder network

Ladder POU body
editor

ltems will be inserted at that
position where the insertion cursor
will appear.

WRITE access rights

FBD network

FBD POU body
editor

Ladder POU body
editor

ltems will be inserted at that
position where the insertion cursor
will appear.

WRITE access rights

SFC element

SFC POU body
editor

Iltems will be inserted at that
position where the insertion cursor
will appear.

WRITE access rights<D

Selected text

Textual POU
body editor

ltems will be inserted at that
position where the insertion cursor
will appear.

WRITE access rights

Tab. 3-8:

Drag & Drop of body objects

© Single elements can’t be dragged; additional element(s) will be selected automatically in the
same way as with the Copy operation (i.e. if only a step is selected its related transition(s)
and step(s) will be selected and dragged with it automatically).
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3.12

NOTE

Working in tables

The following objects are managed and defined in tables:
Global Variables

Local Variables (Header)

Data Unit Types (structured data types)

Data Unit Variable Addresses

Tasks

To open the table object window, double-click on the corresponding object in the Project
Navigator window. If the object window of a body is already open you can open its header by
selecting the Open Header command in the Object menu.

i Global Variable List
Identifier MIT-Addr. | IEC-Addr Initial Comment Remark
D[wAR_GLOBAL +|Doar_Open 0 ] EOOL . |FALSE
1VAR_GLOBAL ~ |Door_Closed 1 g BOOL . |FALSE
2WAR_GLOBAL ~ | Time_Cantral K2 k2 BOOL FALSE
3 WAR_GLOBAL - |Motor_Up Mt % QK0 EOOL . |FALSE
4 WAR_GLOBAL - |Motor_Down Rl %01 BOOL . |FALSE
A WAR_GLOBAL _T_Emer_Up %3 Yalx3 BOOL FALSE
« »

o+

0

Fig. 3-22: Global Variable List

Item Description

Cell with the line number

Table cell
Global Variables Table
Table Column Headings

Type selection (dialogue box)

0060|006 C

Down arrow (list box)

Tab. 3-9:  Variables table items

You cannot change the number or the arrangement of the columns. When you activate a new
table only line 0 is shown, in which you can enter the first variable.

You can also copy all the entries from the global variables list to the header of a POU by using
the clipboard. When you do this, the data fields are automatically placed in the correct
columns.
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3.12.1 Editing in tables

How to select a table cell

@ Click on the cell you wish to select.
Or:
Select the cell with the cursor keys.

Selected cells are identified with an outline box.

How to select a table line

@ Click on the cell containing the line number.
Or:
Select any cell in the line and press the key combination =J or su-],

The selected lines are highlighted in the display.

How to select multiple table lines
@ Select the first line in the range to be selected:

Continuous range: Hold down the 1l key and click on the last line of the range to be
selected.

Or:

Hold down the &1 key and extend the selection to the lines above or below the first

selected line with the 1l or (4 keys.

Selecting groups of individual lines: Hold down the ] key and click on the lines you
wish to select.

The selected lines are highlighted in the display.

How to activate editing mode

@ Double-click on the cell in which you wish to edit.

Or:
Select the cell and press the == key.
Or:

Select a cell and type the text you wish to enter.

How to deactivate editing mode

@ Click on another cell.
Or:

Press the Ex] key.
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How to open a list box or dialogue box

@O Double-click on the symbol on the right hand side of the cell.

@ Select the appropriate entry from the list box or dialogue box.

Or:

@ Select a cell with a symbol at its right hand side.

®

Press the key combination 2],

(® Select the appropriate entry with the 1l and 4 keys, then press &=l to transfer the entry

to the cell.

When editing mode is activated, the blinking text entry cursor appears in the cell and
the background color of the cell changes.

NOTE | All the key combinations for working with tables are listed in the Appendix B.

How to change column widths of the text part

@ Position the mouse pointer on the dividing line between the headings of the columns.

The pointer changes to a double-headed arrow symbol.

@ Hold down the left mouse button and move the shaded column divider line so that the
column has the desired width.

Or:

Double-click the row header near the cell borders to autosize columns to fit the widest text.

How to change column widths of the button part

Position the mouse pointer near the division between the text and the button part. (There is no
dividing line between in the header row between the two parts.)

The pointer changes to a double-headed arrow symbol.

Type

[ritial

N

|~

Fig. 3-23:
Double-headed arrow symbol

(@ Hold down the left mouse button and move the shaded column divider line so that the
column has the desired width.

How to insert a new line

(@ Select New Declaration in the Edit menu.

@ Select the position at which the new line is to be inserted.

Top
Before
After
Bottom

Or:

Inserts a new line at the top of the table
Inserts a new line directly before the selected line/cell
Inserts a new line directly after the selected line/cell

Inserts a new line at the end of the table

@ Select any cell in the last line of the table.

@ Press the key combination [suit ],

The line numbering is automatically updated after the insertion operation.
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Example V

How to sort table entries

@ Select Sort in the Tools menu.

(@ Select the sort key to be used for the alphabetical sort procedure:

Type Sort by data type

Class Sort by class

Identifier Sort by identifier
Or:

Click on the appropriate column header. The column header contains a sort indicator.

Fig. 3-24:

_ Sort indicator
Class Identifier

o[wAR_GLOBAL Door_Open
1WaAR_GLOBAL - |Door_Closed
2WAR_GLOBAL Tirne_Caontral
3 WAR_GLOBAL hMaotar_Up
4WAR_GLOBAL - |hotor Diown
5WAR_GLOBAL - |Enter_Up

«| I

L |

L |

WARNING:
The table should not contain any empty lines.

NOTE

3.12.2

FUN and FB POU headers can’t be sorted either using the Tools -> Sort menu or by clicking
the appropriate column header. This functionality is disabled intentionally as the order of
Input and Output variables for FUN and FB POUs is critical and can therefore not changed
automatically.

Automatic copying of the contents of the preceding line
into the new line (Autoincrement)

When a new line is entered in a declaration table the contents of the preceding line are
automatically copied to the new fields. Identifiers and addresses are automatically
incremented by 1.

¥ Global Variable List [ [=1E3]
Class Identifier MIT-Addr. IEC-Addr Type Initial Comment Rermark -
OVAR GLOBAL ~|start kil a1 BOOL L|FALSE
1 WAR_GLOBAL > |Start] 2 Fali2 BOOL FALSE
2 VAR GLOBAL - |Start2 X3 Yalx3 BOOL |FALSE
3 WAR_GLOBAL > |Start3 w4 ol BOOL FALSE
4 VAR GLOBAL - |Startd Y5 Yals BOOL |FALSE
SWAR_GLOBAL  +|Starth ksl Yol BOOL L. FALSE >
4 »

Fig. 3-25: Automatic copying and incrementing
This function is only available when the Incremental New Declarations option in the Extras -
Options - Editing - Declaration Editor menu is enabled.

If you also wish to include the contents of the Type and Comment fields you must also activate
the Copy Comment and Type Fields option.
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3.12.3 Export and Import of Excel files

The export and import of a spreadsheet to a file of Excel version, Excel 97, Excel 2000, or
Excel 2002 (BIFF8 format), is available. Export will always save the whole spreadsheet.
Importing will always append new declarations to the list, preserving any existing declarations.

Export to Excel

The export to Excel is done by selecting the Export to Excel command in the Tools menu.

Import from Excel

The import from Excel is done by selecting the Import from Excel command in the Tools
menu.

During the import process the following checks are executed on the imported file:

@® Theimported file will be checked if it contains the columns required by the current editor. If
none of the required columns are present, the import process will be aborted. If some
columns are missing, you will be given the choice to continue, but the missing fields will be
left empty for all imported declarations.

@ If the imported file contains no declarations, the import process will be aborted.

@ If the imported file contains empty rows, you will be given a chance to discard the empty
rows, or import them anyway.

@ All cells that contain longer text than is allowed by the actual field will be automatically
truncated.

@® The validity of the imported declarations themselves will not be checked (eg. for syntax
errors, type mismatches, duplicate names, etc.).

® The imported file will be checked if it contains external variables. These variables will be
skipped. A warning is shown to inform you.

GX IEC Developer [x]

One or more external variables have been found. Az external variables are no longer
! wvalid in POL headers, they will be skipped.

[ Doan't show thiz warning during this session of G EC Developer anyrmare

Fig. 3-26: Import warning when external variables exist

The affected editors and dialogues are:
® Task editor

® Data Unit Type editor

® Global Variable List editor

® POU Header editor

[ J

Data unit variable addresses dialogue
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3.12.4

Selecting data types in the declaration table

Type Selection E3

Libraries: Types:

F'roiec:t>
tdarufacturer_Lib
Standard_Lib

 Type Class

¢ Simple Types
& Data Unit Types

 Function Blocks

QK I Cancel Help

Libraries

All data types (incl. Libraries)

<Project> All data types in the project

Fig. 3-27:
Data type selection

Manufacturer_Lib Reserved for functions to be added later

Standard_Lib Reserved for functions to be added later

Type Class

Data type class

Simple Types: Simple data types

Data Unit Types: Structured data types (DUT)

Function Blocks: Reserved for functions to be added later

Types

All existing data types, depends on the selections in the previous list fields.
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3.12.5

Example V

Automatic default data types in the declaration table

As soon as you enter an address the most likely data type for that address is automatically
displayed in the Type column.

Entry: X1
Default type: BOOL

Entry: D1
Default type: INT

22 Global Yariable List

Class Identifier PAIT-Addr. |IEC-Addr. Type Initial
0[vAR_GLOBAL > |Motar %1 %Ix1 BOOL _[FALSE
1/VAR_GLOBAL [+ |Register D1 WMWOT INT A
2|vAR_GLOBAL [x|star2 %3 %Ix3 BOOL _|FaLsE
3[vAR_GLOBAL [|star3 %4 %l BOOL _|FaLsE
4[VAR_GLOBAL [+ |stand %5 %15 BOOL _|FALSE
< |
Fig. 3-28: Default data types in declaration tables
A
GX IEC Developer Reference Manual 3-39



Working in the editors (Body) The User Interface

3.13

Working in the editors (Body)

The body contains the actual code of the PLC program. To open the body’s object window,
double-click on the Body entry in the Project Navigator window. If the object window of a
header is already open you can open its body with the Open Body command in the Object
window.

£ FUN_1 [FUM: INT] Body [FBD] [_[Olx]| Fig. 3-29:
PR 3 Program body
in editor

ADD

ML |
Walue 1 —— — FUM_1
YWalue_2—— Walued ——

5

Item Description
(1] Network bar
(2) Editing area

Tab. 3-10: Body editor items
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3.13.1

Networks

In the Sequential Function Chart, Ladder Diagram and Function Block Diagram languages,
the PLC program is always divided into a number of logical program units referred to as
‘networks’. These networks are numbered consecutively and can be given network labels
which can be used as destinations for jump (goto) instructions.

WARNING:
In the graphical editors (Ladder Diagram and Function Block Diagram) you can only
program a maximum of one circuit in each network.

NOTE

How to enter a new network

(@ Select the New Network command in the Edit menu.

@ Choose the position at which you wish to insert the network.

Top At the beginning of the program
Before Directly before the selected network
After Directly after the selected network
Bottom At the end of the program

MELSEC Before Insert a MELSEC network directly before the selected
network (only possible in Instruction List)

Or:
@ Use the following tools:
Tool Description Menu ltem Shortcut
- Inserts a new network directly Edit - New Network - Before At | E]
B: before the selected network.
B Inserts a new network directly after | Edit - New Network - After “ar A
M= the selected network. UJ

Tab. 3-11: Tools for inserting new networks

Or:
@ Insert new networks directly in the Network List.
In MELSEC networks you can only use MELSEC programming instructions; you cannot use

the IEC instructions. Also, you can only insert MELSEC networks in Instruction List
programs (= Appendix E).
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NOTE

NOTE

How to assign network labels

@ Double-click on the network bar.
Or:
Activate selection mode, position the mouse pointer over the network bar with the

cursor keys, and then press the &« key.
A dialogue box is displayed in which you can enter the network label and title:

Label: The label must be terminated with a colon (:) and must consist of a maximum of 8
characters (including the colon).In MELSEC networks you can also assign absolute labels. An
absolute label is a specific pointer address, e.g. P20.

Title: This entry is optional. The title can have up to 20 characters.

Fig. 3-30:

Assigning network labels and titles

Label: INel_l]1 :
Title: |

oK I Cancel |

| Network labels and titles can also be entered directly in the Network List.

Network labels can be used as jump destinations in your PLC program, using the JMP
operator in the Instruction List language, and with the jump instruction in the Ladder Diagram
and Function Block Diagram languages.

Label1Label1Remember that every network label uses one system label and that the total
number of system labels is limited to a maximum of 256. Since system labels are also needed
for other elements in GX IEC Developer, you should only define labels to networks to which
you actually intend to perform a jump.

How to make the network area larger/smaller

@ In select mode, position the mouse pointer on the lower horizontal edge of the network
bar.

The pointer changes to a double-headed arrow symbol.

@ Hold down the left mouse button and drag the dividing line up or down as required.
Or:
Press the == key. Hold down the == key and drag the dividing line up or down with the
1) and .4 cursor keys.

When you release the mouse button or the &4 key the network is displayed in the new size.

You do not normally have to change network size manually as it is adjusted dynamically;
when you enter program elements or text the network is automatically enlarged as required.
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Managing networks

The Network List is a powerful tool that gives you a clear overview of each POU’s networks,
enabling you to manage them easily and efficiently.

Fig. 3-31:
Network List
i Insert
2 MNet_D2: —I
3 Time: Append
4 Counter:

Copy
Easte
Delete
Undo
EBedo

Eind

Close

P ELREREE

Select the Network List command in the Tools menu.

A list of all the networks with their labels and titles is shown on the left of the dialogue
box displayed. The dialogue box contains the following buttons:

Insert: :
You will be prompted for the label and title of the new network. A new network is then
inserted in the Network List and the body directly before the currently selected network.

Append:
You will be prompted for the label and title of the new network. A new network is then
inserted in the Network List and the body as the last network.

Edit:
Edit the label and title of the currently selected network.

Cut:
Cuts the currently selected network, deleting it from the Network List and the body and
inserting it in the clipboard.

Copy:
Copies the currently selected network to the clipboard.

Paste:
The network in the clipboard is inserted in the Network List and the body, directly
before the currently selected network.

Delete:

Deletes the currently selected network without copying it to the clipboard. If you
accidentally delete a network you can recover it by clicking on the Undo button.
However, please note that Undo only works if you execute it immediately after
performing the Delete command!

Undo:
Undoes the effects of the last command.

Redo:
Undoes the effects of the last Undo command.
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Find:
Allows you to find specific network labels in your program. Please note that the search
is case-sensitive and wildcard characters (? and *) are not supported.

Close:
Closes the dialogue box, accepting any changes made.

NOTE The standard Windows key combinations for Delete, Cut, Copy and Paste are not supported
in this dialogue box! You can only perform these operations with the buttons in the box.
However, the key combinations are supported for editing labels and titles.
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3.14 The ST editor

Operation of both the text editors — IEC Instruction List and MELSEC Instruction List — is
similar to that of a normal word processor.

The Instruction List consists of a sequence of controller instructions. Each controller
instruction must begin on a new line, and consists of an operator (operator, function or function
block) and one or more operands/variables. The operator and the operand must be separated

by a tab stop.

ETeslSl [PRG] Body [5T]
“Calculate Indicator! #)
CASE Speed! + RelSpeed + Offset OF

148
Indicatar! ; 2;
B4 -2
Indicatar! ; 4;
ELSE
Indicatar! ; 4;
|END_CASE
("Calculate Indicator2 =)
CASE Speed! + RelSpeed + Offset OF
148
Indicatar? ; 2;
-B-4 -2
Indicatar? ; 3;
B -4 -2
Indicataor? ; 4;
4,610
IF Alarm1 THEM
Indicator?:=&;
ELSIF Alarm2 THEM
Indicator2: =6
ELSE
Indicator?:=7;
EMD_IF;
ELSE
Indicator?:=8;
EMD_CASE;

(FIrwverter Calculation ™)
Inty1:=0;
Inty2:=2:

FOR Intv1 ;=1 TO 10 BY 2 DO
Int2:=
Int +1;

4

!El

-

- ol

Fig. 3-32: ST Editor

{ff POU_03 [PRG] Body [IL]

| LD FALSE a
| 5T 16
Met_01: LD “Yariable_01
WMELSEC PLS K100
(*Camment™)
LD K100
WMELSEC A k1
Cuk fet_01
R 2
(6] (5] (4]

Fig. 3-33:
IEC Instruction List in text editor
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NOTE

3.14.1

Item

Description

Network bar

Editing Area

Comment

Column for operand(s)

Operator column

© 0600 e

MELSEC network

Appendix B

Tab. 3-12: Text editor items

See the chapter 6 for details on programming.
A detailed description on how to insert programming instructions and variables is given at
the end of this chapter.

Syntax colouring

All key combinations for working in Instruction List language are described in the

While you are typing text in the ST editor the entered text is coloured depending on the kind of

input. The following groups are distinguished.

® Keywords

AND
BY
CASE
DO
ELSE
ELSIF

END_CASE
END_FOR

END_IF

END_REPEAT

END_WH
EXIT
FALSE
FOR

IF

MOD
NOT

OF

OR
REPEAT
RETURN
THEN
TO
TRUE
UNTIL
WHILE
XOR

ILE
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NOTE

® Operators

&

*

*%

>=

’

® Comments with the following syntax:

(* <comment> *)

® Constant Numbers

IEC Mitsubishi Type
400000, -100 K400000, K-100 decima
16#FFFF HFFFF hexadecima
8#0745 octal
2#01010101 binary
1.2E-10 E1.2-10 REAL
T#3h10s3ms TIME

Tab. 3-13: Constant Numbers

IEC constants could contain single underscore characters between the digits of a numeric
literal (e.g. 1_2_3.4_5 for a REAL constant). IEC typed literals like DINT16#FF are not
supported by GX IEC Developer.

| TRUE and FALSE are coloured like other keywords.

® Constant Strings

IEC Mitsubishi
‘abc’ “abc”
@® Variables

Tab. 3-14:
Constant Strings

Any variable or variable constant which is declared in the POU header.

Each group has a predefined color which can be changed by the user. Text, which does not
belong to one of the above groups, is displayed in the editor text color which could be changed
under View — Color — Text.
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Color setting for syntax colouring

The color settings are valid for the current GX IEC Developer 7.03 project only. They are
available as new menu items under View — Colors with the following menu item text:

— ST Keywords...

— ST Operators...

— ST Comments...

— ST Constant Numbers....
— ST Constant Strings...

— ST Gilobal Variables...

— ST Local Variables...

Default foreground colors:

RGB Color
Keywords ( 0, 0, 255)
Operators ( 0, 0, 0)
Comments ( 0, 128, 0)
Constant Numbers ( 0, 0, 0)
Constant Strings ( 0, 0, 0)
Global/Local Variables ( 255, 0, 255)

Tab. 3-15: Default foreground colors

If the menu item View — System Defaults is chosen, all syntax colors, which have the same
color as View — Colors — Text are changed to the Window setting for the foreground color of
a window.

3.14.2 Options in structured text

By the help of a seperat dialogue the following options for the ST-editor can be configurated:

Auto Indentation

After pressing <RETURN> in the ST-editor (in edit mode), tabulators are automatically
inserted at the beginning of the new line, if tabulators are existing at the beginning of the
current line.

The number of tabulators is automatically increased, when it is expected (e.g. after keyword
FOR).

The number of tabulators is automatically decreased, when it is expected (e.g. after keyword
END_FOR).

This behaviour can be enabled or disabled in the options dialogue.
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Auto identifier proposal

If you enter an identifier, the system searches in the corresponding header of the POU for a
variable or a variable constant which starts with the already entered characters. The compare
is done case insensitive.

If only one identifier exists, it is automatically inserted and selected. The selected part can be
overwritten or inserted by pressing <RETURN>. If you press <RETURN>, the cursor will be
placed behind the inserted identifier.

If several identifiers are existing, a list of all identifiers is shown which match the already
entered characters. You then can select one from the list or add additional characters.

If you confirm a suggested identifier with <RETURN> or select one from the list of identifiers
the already entered characters are deleted and the selected identifier is inserted. Therefor it is
possible to enter characters in any case and, after an identifier is selected, itis inserted as itis
written in the POU header.

The auto identifier proposal can be enabled or disabled in the options dialogue.

ToolTip on a variable-identifier

See section 3.19 for details.

Right mouse button

If the right mouse button is pressed, a context sensitive menu is shown.

Line number in the status bar

The current line number is shown in the status bar at the very left side in the format “Line: nnn”
where nnn is the current line number. The first line has the line number 1.

This behaviour can be enabled or disabled in the options dialogue.

ST Options

An additional property is available to configure the following options:
Option Default Tab. 3-16:
Auto indentation ON ST Options
Auto identifier proposal ON
Line number in the status bar ON
Tab size (1 - 64) 4

See section 2.8.11 for the design of the dialogue.

See section 3.19 for the tool tip configuration.

Background color

The background color of the editor (in edit mode) is the same as for all editors. It can be
changed with View — Colors — Background.

To make it obvious for the user, that the monitoring mode was activated, all colors of the syntax
colouring groups are changed to the current text color when the monitoring mode is switched
on.

GX IEC Developer Reference Manual 3-49



The ST editor

The User Interface

3.14.3 Monitor functionality in ST editor
There a three different monitoring possibilities in the ST editor.
ToolTip:
See section 3.19 for details.
Monitor boolean values:
The monitoring of boolean values in the source code window is done like in the IL editor. This
item is invoked by Online — Start Monitoring — Body.
A box is painted around a boolean variable or address in the monitor color. If the monitored
value is ON the box background is set to the monitoring color, if it is OFF it is shown as the
current background color of the editor.
Splitted body:
In addition to the monitoring of boolean values in the source window the ST body could be split
into source code window (left part) and variables / values window (right part) with configurable
border:
& TestST [PRG] Body [ST] =63
(* Calculate Indicator? =) -
CASE Speed! + Relspeed + Offset OF Speedl = 10; Relspeed = 12; Offset =0 — |
1,8
Indicatort:=2; Indicator! = &
-6, -4.-2
Indicatort:= 4, Indicator! = &
ELSE
Indicatort:= &, Indicator! = &
END_CASE,
{* Calculate Indicator2]*)
CASE Speed! + RelSpeed + Offset OF Speedl = 10; RelSpeed = 12, Offset =0
1,8
Indicator2 ;= 2, Indicator2 = 8
2,-1.0:
Indicator? ;= 3; Indicator2 = 8
-6, -4.-2
Indicator? ;= 4; Indicator2 =8
4, 6.10: f
IF Alarm 1 THEM
Indicator? = 5; Indicator? = 8
ELSIF Alarm2 THEM
Indicator? := &; Indicator2 = 8
ELSE
Indicator2 ;= 7, Indicator2 =8
END IF;
ELSE
Indicator? = §; Indicator? = 8
END_CASE,
(* Inverter calculation *)
Int1 ;= 0; Intv'1 = 11
Intv2 ;= 2; Intv2 =10 b
FOR N1 =1 TO 10 BY 2 DO Intv'1 =11
Int¥2 = Intv'1 + 1, Intv2 =10, Intv'1 = 11
END_FOR; >
[ « [ ] ]4 \ >H
Fig. 3-34: Split Window
This item is invoked by Online \ Start Monitoring \ Split Window.
Modify Variable
By a double click on a variable name or by pressing the shortcut Ctrl + F9 when the edit cursor
is positioned in a variable name the value of the variable could be changed in the source code
window or variables / value window like in IL with functionality * Modify Variable Value’. The
related menu item is Online — Modify Variable Value.
By pressing the shortcut Alt + F9 on a boolean variable the value is toggled. The related menu
item is Online — Toggle Variable.
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Example V

Show MELSEC Code Of Selection

In addition to the menu item ‘Show MELSEC Code Of Network’the menu item ‘Show MELSEC
Code Of Selection’is available. The MELSEC codes of the current selected lines are shown in
an extra window similar to the ‘Show MELSEC Code Of Network'.

The header off the window will show the selected lines. For example:

(* TestST [PRG] *)
(* MELSEC code of TestST, line 4 - 11 *)
(* Code generated at 17.07.02 09:16:56, 7 steps *)

A
Itis not possible in the editor to select independent lines. All statements are taken completely,
even when only a part of a statement is selected.

Tracking

The tracking functionality is available in monitor mode.

Bookmarks

With the menu item Edit — Toggle Bookmark (Ctrl F7) a bookmark could be set or reset.

With the menu item Edit — Next Bookmark (F7) the cursor is positioned at the start of the line
of the next bookmark. If the line is currently not visible it is scrolled into view.

With the menu item Edit — Previous Bookmark (Shift F7) the cursor is positioned at the start
of the line of the previous bookmark. If the line is currently not visible it is scrolled into view.

With the menu item Edit — Delete all Bookmarks all bookmarks are deleted.

Bookmarks are saved to the project database (max. 100 items) when the body is saved. This
allows the reuse of set bookmarks at the next edit session.
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3.14.4

Limitations

The possible data type for Mitsubishi K and H constants is calculated for all IEC editors
depending on their device values:

Device Value IEC Data Type

K-32768 - K-1 INT | DINT

KO - K32767 INT | WORD | DINT | DWORD
K32768 - K2147483647 DINT | DWORD
K-2147483648 - K-32769 DINT

HO - HFFFF INT | WORD | DINT | DWORD
H10000 - HFFFF FFFF DINT | DWORD

Tab. 3-17: Calculation of constants

Constant Value IEC Data Type

-2147483648 - -32769 DINT

-32768 - -1 INT | DINT

0 - 32767 INT | WORD | DINT | DWORD
32768 - 65535 DINT | WORD | DWORD
65536 - 2147483647 DINT | DWORD

2147483648 - 4294967295 DWORD

16#0 - 16#FFFF INT | WORD | DINT | DWORD
16#10000 - 16#FFFF FFFF DINT | DWORD

Tab. 3-18: Calculation of constant values

As in former GX IEC Developer versions the Mitsubishi devices FX, FY and FD are not
supported in GX IEC Developer 7.03. Indirect devices like @ D0 can also not be used exceptin
MELSEC IL networks.

As in former GX IEC Developer versions for the following MELSEC instructions no
Manufacturer Library function are defined in GX IEC Developer 7.03:

LD LDI AND ANI OR ORI ANB
ORB NOP NOPLF PAGE CALL CALLP ECALL
ECALLP EFCALL EFCALLP FCALL FCALLP  XCALL

To start a timer in GX IEC Developer the functions TIMER_M or TIMER_H_M must be used
instead of the MELSEC instructions OUT or OUTH with two operands.
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3.14.5

Edit functions

How to activate editing mode
There are two ways to activate editing mode:
@® By double-clicking in the editing area, or

@ By clicking on the Edit Network tool:

E Edit Network tool

The entry cursor is then displayed in the editing area.

How to change the column width

@ In select mode, position the mouse pointer on the vertical line between the columns.
The pointer changes to a double-headed arrow.

@ Hold down the left mouse button and drag the dividing line to the left or right as
required.
Or:

Hold down the == key and move the dividing line left or right with the (<) and =l cursor
keys.

When you release the mouse button or the == key the dividing line is redisplayed in the new
position.

How to enter comments

@ Position the cursor at the point where you wish to enter the comment.

You can insert comments anywhere in the Instruction List, i.e. in the third column or in
a new line.

@ Comment text must always be enclosed by the characters (* and *).

How to insert a programming instruction and a variable

— page 3-69 and 3-71
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3.15

NOTES

The graphical editors

Operation of the two graphical editors — Ladder Diagram and Function Block Diagram — is
comparable to working in a standard graphics program. The program elements used for writing
PLC programs are provided in the toolbar and the Tools menu.

o

AND MUL_E ‘
o 1—— BN ENO -
Ol 2— Value 1—— N OUT 1
Walue 2—— M
K _>I_I
W Pou_01 o1 Body 100) =T
IN_0 M1 N 2 ouT 0 o -
1 1 )
‘ Cornment
IN_3 MO Ml |
|| EN- ENO -
I — d ——REG_0

® 0
Fig. 3-35: Programs in graphical editor

Item Description

Ladder Diagram (LD)

Function Block Diagram (FBD)

Network bar

Editing area

Input variable (poll for signal status ‘1)

Input variable (negated, poll for signal status ‘0’)

Function

Output variable

Output coil (Ladder Diagram only)

Comment

Input contact (poll for signal status ‘1’) (Ladder Diagram only)

®OeBe600666 0|06

Power bar (Ladder Diagram only)

Tab. 3-19: Graphical editor items

See the chapter 6 for details on programming.

the end of this chapter.

| All key combinations for working in graphical editors are described in the Appendix B.

A detailed description on how to insert programming instructions and variables is given at
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3.15.1 Options

In the menu Extras - Options you can specify options which make handling operations in the
graphic editors easier.

Fig. 3-36:

Extras - Options

—I- General Options A
Cross Reference [0 Declaration editor
CSV-Export v Auta update
General [ Autg update all user libraries
Graphic v Increment new declarations
Import/Export
LD-Guided Mode v Copy comment and tupe fields

LD ariable Mame
Manitor Indication

Manitor Mode EBDAD
ST Editar Iv Declare new identifiers
Tooltips . .
Tranzition Condition M Ein overwite
Wariable Selection v Automatic input/output variables
Zoom Header/Body —
= Project Options I Automatic ENO variables

Code Generation
Cormnpiler

Online Change
| =

bt

Help | QK. | Cancel

FBD/LD

Declare New Identifiers: When you overwrite a dummy variable in a graphical editor with a
variable identifier name that has not yet been declared the Variable Selection (Mode
NewVar) dialogue box will be displayed automatically so that you can enter the declaration for
the new variable.

Pin Overwrite: When you create a connection to an empty variable connection in a graphical
editor the empty variable will be overwritten.

Automatic Input/Output Variables: The system will automatically create the input and output
variables when you insert a function block in a graphical editor.

Automatic ENO Variables: The system will automatically create the ENO output variable
when you insert a function block in a graphical editor. If the ENO output variable is not needed
this option has to be disabled.
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3.15.2

3.15.3

Context menu

When edit mode is active you can display the context menu by clicking the right mouse button
or pressing &J.

E Interconnect Mode Fig. 3-37:
l@ fuko Connect Editor context menu

V= Input Yariable
=Wk Oytput Yariable
IF op/FUNIFE

Line/ Arrow (toggle function): Toggles between select mode and interconnect mode.

AutoConnect: Makes positioning and moving graphical elements simpler. When elements
are moved the connection lines are redrawn automatically (= page 3-59)

Mouse Pointer Purpose
l}\_. Select Mode
y Interconnect Mode
R’?- Select Mode + AutoConnect
é? Interconnect Mode + AutoConnect
%"E; Guided Mode (see chapter 7)

Tab. 3-20: Editor mouse pointers

Varlnput Pin: Insert input variable (same as Tools - Input Variable)
Contact (LD only): Insertinput contact (same as Tools - Contact)
VarOutput Pin: Insert output variable (same as Tools - Output Variable)
Coil (LD only): Insert output coil (same as Tools - Coil)

FUN/FB: Opens Function Block Selection dialogue box for programming instruction
selection

Last 5 function blocks list: The last 5 function blocks inserted in the LD or FBD editors can
be reused directly by selecting them from the list at the bottom of the context menu.

Right mouse button or F2

Mouse pointer in editing mode / on block: Activates context menu

Mouse pointer on variable: Opens the Variable Selection dialogue box for selection of a
variable from the list.

Mouse pointer on a jump instruction: Opens the Label List dialogue box for selection of a
network label from the list.
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3.15.4 Program Elements
Tool Program element Menu Command Key(s)
Lines (Interconnect Mode) Tools - Network Elements - o 1]
= Interconnect Mode
Input contact Tools - Network Elements - 4l
'l" (Ladder Diagram only) Contact
Input contact negation Tools - Network Elements - 2]
'ﬂ' (Ladder Diagram only) Contact Negation
|'|'|' Input L-contact Tools - Network Elements - 3
B (Ladder Diagram only) L-Connection Contact
Input L-contact negation Tools - Network Elements - (4]
!'H: (Ladder Diagram only) L-Connection Contact Negation
Vertical line Tools - Network Elements - 5
sl (Ladder Diagram only) Vertical Line Segment
Horizontal line Tools - Network Elements - (s
i (Ladder Diagram only) Horizontal Line Segment
ik Output coil Tools - Network Elements - 7]
7 (Ladder Diagram only) Coil
Function block Tools - Network Elements - (8]
I (programming instruction) Function block
vk Input variable Tools - Network Elements - o]
H Input Variable
" Output variable Tools - Network Elements - (o]
[) Output Variable
Tab. 3-21: Program elements
How to insert new program elements
Icons are provided in the toolbar for all the available program elements.
(@ Click on the tool for the element you wish to insert.
Or:
Select the menu command from the Tools menu, or press the corresponding key
combination.

The mouse pointer then changes to the symbol for the selected program element.

@ Position the tip of the pointer at the point where you want to insert the element and
press the left mouse button or the Ewl key.

How to select program elements

@ Click on the program element.
Or:
Position the pointer over the program element with the cursor keys and then press the

== key.

Selected program elements are highlighted in a different color.
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NOTE

How to select more than one program element

@ Selecting elements out of sequence: Hold down the it key and click on all the program
elements you wish to select.
Selecting elements in sequence: Position the mouse pointer outside the area to be
selected, hold down the left mouse button and drag the dotted rectangle around the
elements you wish to select.

Or:

@ Selecting elements out of sequence: While holding down the 5 key, select the elements
one after another by positioning the mouse pointer over them with the cursor keys and
pressing &=,

Selecting elements in sequence: Position the pointer outside the area to be marked. While

holding down the =4 key, use the cursor keys to drag the dotted rectangle around the
program elements you wish to select.

Selected program elements are highlighted in a different color.

| You can only select multiple program elements within the same network.

How to increase and decrease editing area spacing

The Tools - Open Row/Open Column commands are used to increase and decrease the
horizontal and vertical spacing in the editing area.

@ Select the menu command or the corresponding tool in the toolbar.
The pointer changes to a horizontal or vertical double-headed arrow.

@ Position the pointer at the location where you wish to increase/decrease spacing.

® Increase spacing: Click with the mouse button or press the == key.
Decrease spacing: Hold down the it key while clicking or pressing the ==J key.

How to enter comments

You can enter comments at any point in the editing area.

@ Select Comment in the Tools menu or the corresponding tool in the toolbar.
The pointer changes to a comment text symbol.

@ Move the pointer to the position where you wish to insert the comment.

® Hold down the left mouse button and drag to create a comment field.
Or:

Hold down the == key and create a comment field with the cursor keys =J and 4.

When you release the mouse button or the == key the blinking editing cursor appears
in the newly-created comment field.

@ Enter your comment text.

How to insert a programming instruction

— page 3-69
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3.15.5

AutoConnect

The AutoConnect function can be activated in the Tools menu or the context menu.

The AutoConnect mode makes moving and connecting graphical elements much easier.
When you move the elements the connecting lines are stretched and rerouted automatically,
so that you do not need to edit the lines by hand. To connect elements in the AutoConnect
mode you simply click on the start and end points and the lines are drawn automatically.

The mouse pointer has the following forms in AutoConnect mode:

Mouse Pointer Purpose

S

Select Mode + AutoConnect

4 Interconnect Mode + AutoConnect

Tab. 3-22: Editor mouse pointers

Moving elements (rubber banding)

@ Activate both select mode and AutoConnect.

@ Click on the element you wish to move and drag it to the new position, holding the left
mouse button down.

(® Release the mouse button when you reach the position at which you wish to place the
element.

Fig. 3-38:

The lower block MOV_M and its
associated connecting lines are
selected.

PLS_M
¥2—— EN  EMO
I

L

Fig. 3-39:
PLS M i i
- B AT ‘ The'l_J/ock is dragged to its new
d EN ENO position. Temporary diagonal
connection lines are displayed while
you are repositioning the block.

Fig. 3-40:
PLS M The block has been moved to its new
2—ENERE e v L position and the connecting lines have
00— s d —D20 been redrawn automatically. The
W variables have also been moved
LEN . EMO - automatically, thus retaining their
D11 ——s d —D210 positions relative to the function block.
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If there is an anchor point on the connection line the lines will only be modified up to the
position of the first anchor point. The lines on the other side of the anchor point and the anchor
point itself all remain unchanged.

An error message will be displayed if you try to move an element to a position that GX IEC
Developer cannot calculate. You can then abort the move operation.

The Undo function is available as well.

Inserting connection lines (autorouting)

@ Activate both Interconnect mode and AutoConnect.

@ Click on the position for the starting point. Possible starting points are indicated by
black dots. This activates the connecting line, which follows the mouse pointer as you

move it.
Fig. 3-41:
PLS M i i
o BN ENO - P MOV M ‘ AutoConnect starting point
d EN- ENO -
DI0— & d —020
BACY_h
—EM  ENO -~
DI — & i —D0210
® Position the mouse pointer at the end point.
Fig. 3-42:
PLS M ;
o EN ENO - MOV M | AutoConnect end point
d EN ENO -
D1I0— s d —020
MO
M ENO -
D11— s d —D210
@ Click on the end point.
The connecting line is drawn automatically.
Sls i Fig. 3-43:
vi__EN ENO L MO | '‘AutoConnected" line
d EN~ ENO -
DI0— s d —D20

MY I
EN  ENO -

D1l— 5 d —D210
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Recalculate Line

The menu command Recalculate Line in the Tools menu helps to recalculate lines which
have already been drawn.

In the normal Interconnect Mode (AutoConnect is disabled) a connection with several lines
has been created.

Fig. 3-44:
Connecting line before
—J J. recalculation
—1C( )
@ Activate the Interconnect Mode and AutoConnect.
@ Click on the connection.
All lines of the connection will be marked.
® Activate the command Recalculate Line in the Tools menu.
The connection is recalculated.
Fig. 3-45:
Recalculated
—J } connecting line

Possible starting and end points

Try moving the connecting line over the various elements in the editing window. As you do so
black dots are displayed to indicate possible connection points. The connecting line is drawn to
the black dot under the tip of the pencil symbol when you click the mouse button.

Examples of possible connection points:

Variable connections (without variables) on function blocks

Between variables and variable connections (without variables) on function blocks

— Ends of lines
— Positions on lines
Fig. 3-46:
PLS M Starting and end points
%2 EM ENO ——WF MO B
il EM  ENOD —
o10— s d ——D20

The positions of the connection points are dictated by the grid raster.

If you click on a position where no black connection dots are displayed the operation will be
aborted automatically, thus preventing the inadvertent creation of connection lines without
connected ends.
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Anchor points

Double-clicking on a potential connection point creates an anchor point. Anchor points are
indicated by small black squares.

When you move elements in the editing window the positions of the anchor points remain

unchanged.
Fig. 3-47:
Anchor point

FLS M
#d——EM  EMNO — MO b
d EM  END —
00— = d ——D20
WO Ml
“ BN EMO —
011 —— = d ——D210

Overwriting unassigned variable pins

If the starting or end point of a new line is an unassigned variable connection (pin) the
connection is overwritten automatically when the line is inserted. You can activate or
deactivate this function with the Extras - Options - Editing - Pin Overwrite option.

NOTES Restrictions for connecting lines
Do not try to insert connecting lines between variable pins for which different variable types
have been declared. This will result in an error message when you perform a check on the
POU.

| Do not try to draw connecting lines through function blocks.
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3.15.6

Variables

How to configure input signals

Double-click on an input contact or on the connection of the input variable in a function block.
Or:

Position the pointer with the cursor keys on an input contact or on the connection of the input
variable in a function block and press the key combination [CTRL]+[ALT]+[S].

A dialogue box is displayed with the following options:
Normal Poll for signal status ‘1’
Negation Poll for signal status ‘0’

Make the appropriate selection in the dialogue box.

Fig. 3-48:
Input signal configurations:
o AMND | Normal and negated
a0
War——
(2]
Sar Sar
— 1
(3] o
Item Description
(1] Negated input variable
(2) Normal input variable
(3) Normal input contact
(4] Negated input contact

Tab. 3-23: Signal configurations items

An input signal can also be configured directly:
@ Click on the input contact or a function block to select it.

@ Press the key combination [CTRL]+[ALT]+[S] to negate the input or press the key
combination [CTRL]+[ALT]+[C] to undo the negation.

Or:
@ Click on the input contact or a function block to select it.

@ In the menu Edit select Toggle Signal Configuration and click on the selected input.
The signal configuration of this input will be toggle.
If you select Edit - Signal Configuration, after clicking on the selected input the
Signal Configuration dialogue appears.
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How to configure output signals

(@ Double-click on an output coil or on the connection of the output variable in a function
block.
Or:
Position the pointer with the cursor keys on an output coil or on the connection of the
output variable in a function block and press the key combination [CTRL]+[ALT]+[S].

A dialogue box is displayed with the following options:

Normal Poll for signal status ‘1’
Negation Poll for signal status ‘0’
Set Set (output coil only)

Reset Reset (output coil only)

Make the appropriate selection in the dialogue box.

Fig. 3-49:
Output signal configurations:
War War Normal and negated
0 )°
“ar “ar
)° -=)°
A ARD

|° Nar

: —Nar : |_,—-

Item Description

Normal output coll

Negated output coil

Set output coil

(1]
(2]
(3]
(4] Reset output coil
5]
(6]

Normal output variable

Negated output variable

Tab. 3-24: Signal configurations items

How to assign input and output variables to programming instructions

@ Select Tools - Input Variable/Output Variable or the corresponding tool in the toolbar.
The pointer changes to an input variable or output variable symbol.
@ Position the tip of the pointer over the connection of the function block.

® Click on this position.
Or:

Press the =4 key.

The variable is inserted. You must now assign the variable name.
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NOTE Most programming instructions have a specific number of input variables. However, in some
cases (e.g. ADD_E) the number of input variables can be increased. With these instructions
the Number of Pins field is activated in the programming instruction dialogue box. Enter the
required number (max. 28) in this field. Note that the EN input is not included in the total. For
example, if you enter 5 connections for the ADD_E function the resulting Block will have 5
real connections for the addition operation and one EN input.

Fig. 3-50:
ADD_E function
ADD_E
O EMEMOD |
Item Description
(1) One EN input
(2) Five addition connections

Tab. 3-25: Items of programming instructions

How to insert a variable

— page 3-62

Adding and removing input variables

@ Select a function block for which the number of input variables can be changed.
There are variety of different ways to add/remove input variable pins:

® Increment Pins / Decrement Pins options in the Edit menu

® + and - keys in the numeric keypad

@® Toolbar icons:

@ Increment
E Decrement

@ Position the mouse pointer on the lower border of the function block. When the pointer
changes to a double arrow press the left button and drag down (increment) or up
(decrement).

Incrementing

If the Automatic Input/Output Box option in Extras - Options - Editing is activated empty
dummy variables are automatically inserted when you increment the number of variable pins.

Decrementing

The input variables will be deleted if they are still empty, i.e. if no variable has yet been
assigned to them. However, if variables have already been assigned to them they will not be
deleted.
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NOTE

How to insert input and output variables in the graphical editors automatically

@ Activate the Automatic Input/Output Box option in Extras - Options - Editing.

When this option is activated the input and output variables are automatically inserted
when you add a function block in the graphical editors. The dummy identifier ?
(question mark) is inserted in the variable name field.

Fig. 3-51:

AND Function block

P —

I

Deleting variables

@ Select the variable’s connecting line.
@ Press .
Or

Select the question mark dummy or the variable name.

Press [el.

® ©® 6

Press the =] key.

You do not need to delete the variables at the connecting pins before inserting lines in
AutoConnect mode. They are overwritten automatically.

Stepping through variables in a network

Pressing =) and s =] steps through all the variables in the current network forwards or
backwards, selecting them one after another.
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3.15.7

NOTE

NOTE

Jump and Return Instructions

How to configure jump instructions (label and signal)

A jump instruction executes a branch to a specified network, using the network label as the
destination.

@® Click on the dummy label by the jump instruction symbol.

Or:
Position the pointer over the dummy label and press the ==J key.

@ Enter the jump destination name.

® Double-click on the jump instruction symbol.

Or:
Position the pointer over the jump instruction symbol and press the E] key.
A dialogue box is displayed with the following options:

Normal Poll for signal status ‘1’
Negation Poll for signal status ‘0’

@ Make the appropriate selection in the dialogue box.

The jump instruction corresponds to the JMP operator in the Instruction List.

Operator (IL) Program element (LD/FBD)

JMP Normal jump (poll for signal status ‘1’)
JMPN Negated jump (poll for signal status ‘0’)
JMPC Normal jump with input condition
JMPCN Negated jump with input condition

How to configure return instructions (signals)

The return instruction returns control from a function block to the program from which the
function block instance was called.

@ Double-click on the return instruction symbol.

Or:
Position the pointer over the return instruction symbol and press the E=l key.

A dialogue box is displayed with the following options:
NormalPoll for signal status ‘1’
NegationPoll for signal status ‘0’

@ Make the appropriate selection in the dialogue box.

The return instruction corresponds to the RET operator in Instruction List language (IL).

Operator (IL) Program element (LD/FBD)

RET Normal return instruction (Poll for signal status ‘1)
RETN Negated return instruction (Poll for signal status ‘0’)
RETC Normal return instruction with input condition
RETCN Negated return instruction with input condition
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3.15.8

Graphic macros

Setting the number of graphic macros

You can create and store up to 25 graphic macros.

Number of Graphic macros in Extras - Options - Graphic
Enter the number of graphic macros you wish to use.

How to create graphic macros

@ Select the area in the editing area that you wish to store as a graphic macro.
The selected area is highlighted.

@ Select the Copy command in the Edit menu.
The selected area is copied to the clipboard.

(® Select Define Graphic Macros in the Tools menu.
The Configure Custom Tools dialogue box appears on the screen.

@ Select the name under which you wish to store the macro.

If a macro is already stored under the selected name its contents are shown in the
Contents box.

® Click on the Paste button.
The contents of the clipboard are pasted into the Contents box.

® Click on the Close button to confirm your entries and close the dialogue box.

Configure Custom Tools | x| Flg. 3-52:
— G Creating graphic macros
Custani 1 LCloze |
Custom 2
Cuistom 3

FLIN_1 ‘ Custam 4

10— Walue_1 DO |Custom5
A Walue 2
B— “alue_3

Selecting graphic macros

Tools - Custom: The names of the first five graphic macros are displayed in the menu and
they can also be selected by pressing 2 together with the corresponding number key.

Tools - More Custom: Enables you to select all available graphic macros.
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3.16 Selecting Programming Instructions

Graphical editors:
@® Menu: Tools - Network Elements - Function Block
@® Toolbaricon

® FUN/FB context menu (right mouse key)

Text editors:

@® Menu: Tools - List Operators/Operands
® [l key
® Right mouse key

The Function Block Selection dialogue box is displayed. It remains open, active and visible
until it is explicitly closed. It is also closed automatically when you close the current body or
activate another window on the screen.

Fig. 3-53:

Libraries: Operatars: Function Block Selection
<hLL> IAB g
<Projecty
tdanufacturer_Lib _g
Standard _Lib igg—;
<] | 2 facos e
Lazt Fecently Uzed: iESE_EDMD
FUM_1 ADD T T

A00_E

ADD_MD -
O | .‘]H e L|—I

r Dperator. Type ™ Minimize dialog

% Al Tupes after apply

" Operators Apply

" Funclions

i

" Function Blocks Close

Mumber of Pins: |2 Help |

Libraries

. All programming instructions available for the PLC currently selected.

<Project>: Functions and function blocks created by the user (depends on the selectioninthe
Operator_Type field)

Manufacturer_Lib: All programming instructions in the manufacturer library

Standard_Lib: All programming instructions in the standard library

Last recently used

All recently-used programming instructions
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Operator Type

All Types: IEC operators, functions and function blocks
Operators: IEC operators
Functions: Functions

Function Blocks: Function blocks

Number of Pins

This field is activated when the instruction allows you to change the number of input contacts
(input pins).

Operators

Allavailable programming instructions (depends on the selections in the previous fields). If you
enter the first letters of an instruction manually the highlight automatically jumps to the first
instruction beginning with that letter or letter combination.

APPLY button

Graphical editors: When you move the mouse pointer over the editing window it changesto a
pointer with a function block symbol. Simply click at the position where you wish to insert the
instruction.

Text editors: Enters the selected programming instruction in the editor window.

Getting help on specific programming instructions

Select the instruction in the Operators list field and then press the Help button.
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3.17 Variables

3.17.1 Selecting existing variables and declaring new variables

Before you open the Variable Selection dialogue box:

Graphical editors: Highlight the variable/instance dummy name
Text editors: Place the cursor in the variables column

Sequential function chart language: Highlight a transition definition
Then:

In the Task Information dialogue box: Event (F2 key only)

In both graphical and text editors:

- Tools - List Operators/Operands menu
- B key

- Right mouse button

The Variable Selection dialogue box is then displayed. This dialogue remains open and
visible on the screen and does not need to be closed when you perform other editing actions in
the program body. If you prefer to minimize the dialogue box automatically after applying a
declaration, activate the “Minimize Dialogue after apply” checkbox.

Zifix| Fig. 3-54:
Scope ariables Variable Selection
[Value_INT
<Global Wanables: |FUN LD
b arwfacturer_Lib
Standard_Lib
2l
Type
IANY_NUM 'I
Type Clazs
ISimpIe Types 'I
IECE1131-3 LI_I

WAR_INPUT Walug INT ¢ INT :=0;

\_I;ILI;

[ Minimize dialag after Apply Mew On
Apply I Cloge | Help |
Scope

All of the project’s variables:

<Header>: Alllocal variables in the header of the currently open POU
<Global Vars>: All global variables

Manufacturer_Lib: Reserved for functions to be added later

Standard_Lib: Reserved for functions to be added later
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Type

Depends on the selections in the Libraries and Type Class list fields:
Simple Types: Simple data types: ANY, ANY_BIT ...

Data Unit Types: Structured data types (DUT)

Function Blocks: Function blocks

For existing variables the currently valid type is displayed.

Default settings:

- Graphic editor: Data type of formal parameter, contact/coil: BOOL
- Transition in SFC: BOOL

NOTE The variable selection dialogue includes a variable type filter.
The type list only includes variable types valid for the actual project and does not include
variable types that are not available for the used PLC type.
Type Class
Simple Types: Simple data types
Data Unit Types: Structured data types (DUT)
Function Blocks: Function blocks
For existing variables the currently valid type class is displayed.
Liifx| Fig. 3-55:
Soope Variables Selecting a variable
[alue_INT
<Global Vaniables> FUN_LD Type Class: Simple Types
et s P — 7y 50OL
D Variables: The variables are displayed.
Type Doubleclick on the variable to select it.
IANY_NUM v[
Type Class
ISimpIe Tupes 'I
IECE1131-3 KN — i
VAR INPUT Value INT : INT = 0; ]
=
[ Minimize dialog after &pply Mew On |
Apply I Cloze | Help |
Variables
Depends on the selections in the preceding list fields: All existing variables
When you enter the first letters of the variable name the highlight will automatically jump to the
first variable with this letter or letter combination.
APPLY button
Enters the selected variable into the selected variable dummy name in the editor (same effect
as double-clicking).
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NEW ON button

Selecting this button expands the dialogue box, displaying an additional area for the

declaration of new variables. The dialogue box title changes to Variable Selection (Mode
NewVar).

¥ariable Selection {(Mode New¥ar) = IEllil Fig. 3-56:
Scope Yariables Class Variable Selection in
fvalue_INT |WAR_INPUT ~| | new variable mode
<Global % ariables: FUMN_LD Identifisr
Manufacturer_Lib \alue |
Standard_Lib
ﬂ Address
Type |
IANY_NUM v[ Type
Type Clazz IlNT J
ISimpIe Types vl Initial
IEC 11312 | | 2 o [
|VAF!_INPUT Walug INT : INT = 0; | Comment
[ Minimize dialog after &pply Hew Off |
o | e | v |

This dialogue box also appears:
® When you select the Tools - New Variable menu option (ALT + N).

® When you overwrite a dummy variable name in a graphical editor with the name of a
variable that has not yet been declared. This automatic function can be
activated/deactivated with the option Extras - Options - Editing - Declare New
Identifiers.

Fig. 3-57:
AND | Dummy variable name

I
I

The expanded dialogue box fields enable you to declare new variables of the type defined by

the selections in the Library, Type and Type Class fields. The entries are the same as those in
the variable declaration tables.

You can also declare instances, in the same way as in the declaration tables.

DEFINE or UPDATE button

Selecting this button confirms and accepts all your entries for the new or existing variable. The
button is inactive (greyed out) if your entries are incorrect or incomplete.

The new variable or the changes on a existing variable are automatically added to the corre-
sponding declaration table.
NEW OFF button

Shrinks the dialogue box back to its original size, hiding the new variable declaration fields
again.
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IEC 61131-3
This field displays all the available IEC information for the selected variable.

3.17.2 Find unused variables
By using the function Extras — Find Unused Variables you can find and delete all unused
global and local variables that are declared but not used in a project. Unused global and local
variables will be detected in the whole project, excluding the user libraries.

NOTE Finding unused variables can only be performed if the project has been built and was not

changed since then. Otherwise a warning message will be displayed.

If the compiled code exists and is up to date, the project will be checked. When there are
unused variables in the project, the following dialogue will be displayed. It shows the name,
location and — optionally — additional information about the variables. By using this dialogue
you can remove the declaration of selected variables, or of all of them.

Find Unused Variables F| Fig. 3-58:
=1 Find unused variables

The following wanables are never accesszed in the project. Unuzed vanables declared in
uzer librariez are not listed. “rou can delete unwanted variables by selecting them and
preszing the Delete Wariables buttaon.

Urused variables:

-1 Global ¥anable List
[ Bitdray - WaR_GLOBAL: ARR&Y [0.15] OF BOOL
[ Bitdrapl - W&R_GLOBAL: STRIMNG[4]
[~ MyGlobaksaniable - WaR_GLOBAL: ARRAY [0.2] OF MyDUT Type
—-[COUNTER - PRG;LD
[ Speedl - ¥AR:INT
[ RelSpeed - VAR INT
[ Offzet - WAR:INT
M Indicator! - %aR: INT
[ &larm1 - VAR BOOL
[ Infél - WaR INT
-~ TestST - PRG: ST
[T Speed2 - VAR INT
[~ Speed3 - VAR INT
- Zeiten - PRG; LD
[~ MyLDWariablel - WaR: BOOL
[~ MylDWariable? - WaAR_CONSTANT  WORD

[v Show extended infarmation

Select Al Select Mone

Each unused variable is listed under the container of its declaration: the Global Variable List for
global variables, or the corresponding POU for local variables. Only those containers are listed
where unused variables exist. For example, if there is no unused global variable, the Global
Variable List location will not be enlisted. Containers are written in bold text and appear at a
higher level than their contained items.
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Variables in containers to which no read-access is granted at the current security level are not
enlisted. Variables in containers to which no write-access is granted at the current security
level are displayed in a disabled state. These variables cannot be selected for deletion.

Itis possible that a function (FUN) or function block (FB) POU has an unused variable with the
type VAR_INPUT, VAR_OUTPUT or VAR_INOUT. These kinds of variables serve as the inter-
face of the POU. Although an unused interface variable can be deleted, this deletion changes
the interface of the POU, and all callers of this POU have to be revised. For this reason, when at
least one interface variable is selected for deletion, the following confirmation message will be
displayed:
'T The Following number of inpukfoutput wariables have been selected For deletion,
= VAR TMPUT: 3
VAR _CQUTPUT: 1
VAR IM ST 2
If wou delete these variables, the interface of the corresponding FUMN andfor FE POUs will change,
and the already existing calls to these POUs will get invalid. IF wou are unsure, it is recommended

that wou do not delete these wariables,

Do wou wank o delete the selected input/output variables?

Cancel

Fig. 3-59: Warning message

The progress of the deletion will be indicated in the left side of the status bar.
If allunused variables have been deleted, the dialogue (Fig. 3-58) will be closed. Otherwise the
dialogue will be kept displayed showing the updated list of unused variables.
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3.18 Search and Replace

A new functionality to replace an object in Ladder and FBD is available.

If an operator, a function or a function block is marked in editors of the type LD and FBD and if
you select a new operator, function or function block (e.g. from the dialogue Function Block
Selection or from the pick list with the last recently used objects), the marked object is
replaced by the new object.

Example V

Fig. 3-60: Before the operation

After the operation:

LT

- T

Fig. 3-61: After the operation

A
No additional input or output boxes are inserted (regardless of whether the option Automatic
Input/Output Variables is enabled) and the already available connections to the replaced
operator, function or function block are automatically connected to the new one.
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If the height of the new object is greater than the old one, the functionality Open Row is
automatically applied to the lower border of the old object, before the new object is inserted. If
the width of the new object is greater than the old one, the functionality Open Column is
automatically applied to the right border of the old object, before the new object is inserted.

Example V o ADD ‘

- Difset 1
. . E Interconnect Mode

168#FF —— — Auta Connect

AR Trpuk Wariable
..... Ak Cutput Variable
----- $F orfFumiFe

..... 1ACOS
2EKOR-Z
LG

Fig. 3-62: Before the operation

After the operation:

Fig. 3-63: After the operation

A

Ifthe size of the new objectis equal or smaller than the old one, no change in the layoutis done.
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The functionality to replace an object in Ladder and FBD is added to the search and replace
functionality, so that a manual replace functionality (Button Replace) and an automatic
replace functionality (Button Replace All) is available:

il P_6 [PRG] Body [FBD] =] B3

2
Find what  [4C03 |  FindMNest | ......
Replace SUB - Beplace | T
with: I J
FReplace Al |
Find options Fird in
[ tatch whole word only € Entire project 4IC|DSE

" Selected ohiects =

[ Match case
% Curent editar anly
[ Search in comments

Fig. 3-64: Dialogue Replace

If the autoconnect mode is switched off, it will be switched on automatically in the background
during the operation.

If the name in the field Replace With is no valid operator, function or function block, the search
and replace operation will be aborted.
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3.19

Tooltips

Tooltips, which are provided for body editors of the type LD, FBD, ST, IL and MELSEC IL,
support the user during the programming and monitor activity.

If the user moves the mouse cursor over a variable, a Tooltip will appear after a shortmoment:

{* Calculate Indicatort =) Fig. 3-65:
CASE speed! + Relspeed + Offset OF Appearance of ToolTips
1,8
Indicator1:= 2,
-G, -4, -2
Indicatorl = 4
ELSE Indicatorl;
Inclicq VAR

-ID6171;
END_CASE] |aepmun.e171;

INT;
0

The provided information in the displayed Tooltip can be configured in the options dialogue
(see section ). The following items are available:

@® Monitored value (is only shown in monitor mode)
Class

Mitsubishi address

IEC address

Type

Initial value

Comment (only the first 80 characters are shown)

Remark (only the first 80 characters are shown)

An additional setting switches between single line (all items are separated by semicolons in
one line) and multi line (each item is displayed in a separate line).
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NOTE

Projects and Objects

Projects

The project is the object at the top of the hierarchical structure used in GX IEC Developer. In
IEC 61131-3 terms, a project is comparable with a resource. In GX IEC Developer it corre-
sponds to one PLC system.

A project consists of considerably more than just one file. When you create a new project, GX
IEC Developer creates a separate subdirectory with the name of the project. All the files used
by the project are always stored in this directory.

The automatically-generated project files

® *.PRO: Project (all objects except libraries)
® *.BAK: Backup of the file *.PRO

@® *.SAV: Extra backup copy of the file *.BAK generated when a restore is performed
(— page 4-15)

PLCDOKU: ASCII PLC configuration files when printing (PLC_Parameter)
WORKSPACE.SYS: Workspace settings (View - Save Workspace)
CUSTOM.SYS: Graphic Macros (Tools - Custom)

LRUBOXES.SYS: All the programming instructions used in the project (Last recently
Used list box in the Function Block Selection dialogue box in the graphical editors)

SFC.OBJ: Last program organisation unit created in the Sequential Function Chart
language (temporary file stored in a special format)

During the compilation and data transfer processes GX IEC Developer generates a number
of temporary files that should not be edited or tampered with in any way. See the Appendix D
for details.
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4.1.2

4.2

Files with standard extensions

*.ASC Import/Export File

*.EDM Entry Data Monitor Settings

*.SED Setup for Entry Data Monitor

*PRN Print File

*XLS Excel File for Device Editor

*.SUL User Library

*SCT Files for the Cross Reference data base

*.SCX Automatic link of the SCT files to the SCX file when generating the

cross reference data base

What are the components of a project?

Projects consist of Objects. The following are all objects in GX IEC Developer:

The libraries in the Library_Pool
The PLC parameters

The tasks in the Task_Pool

The data unit types in the DUT_Pool
The global variables

The program organisation units in the POU_Pool, consisting of headers and bodies

These objects are displayed in the Project Navigator window, which is automatically
displayed when you open a project. The project name is displayed as the first entry in this
window.

The Project Navigator window is the ‘control centre’ or ‘starting point’ for all operations
performed on these objects. The relationships between the original objects are reflected in the
hierarchical structure of the Project Navigator tree.
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4.3 The Project Navigator and Objects
Fig. 4-1:

=T Project [c:\GARAGE] (06.07.05 09:38:43) The Project Navigator window

&-fiil Librarp_Pool [2 entries, 25.07.03 11:50:52)
Eﬁi Parameter [06.07_05 09:38:43)

g PLC (06.04.04 16:19:55)

Fo B Netwaork, (05.04,04 16:1%:55)

! LBl Module Configuration [05.04.04 16:19:55)

%% Task_Pool (2 entries. 12.09.03 11:45:36)
(35 DUT_Pool (0 entries, 25.07.03 11:50:51)
L** Global_Warz [17 entries, 19.04.04 08:44:15]
-3 POU_Pool (4 entries. 12.09.03 11:45:36)

@ Project | 8= callree | B2 Lsed by |

In the Navigator three different views can be selected via tabs: Project, Calltree, and Used by.
For details refer to section 3.4.1.

x| Fig. 4-2:
ilfProject [c:\MELSEC)projects'Remate 10] (24.06.2005 15:43:26) Il | M ARt
=@ Parameter (24.06.2005 15:43:26) window for a Remote I/O
g PLC (24.06,2005 15:45:25) project
oI Mebwork (24,06, 2005 15:43:25)
L Madule Configuration (24,06, 2008 15;43:25)

% Project I

Q Remote 1/O projects have only parameter data. The Navigator shows only the parameter
node and its sub-nodes.

Furthermore, the project navigator window has only the project view, because the Call Tree
and Used By views are not applicable for Q Remote I/O projects, as they have no program (and
therefore neither libraries, tasks, GVLs nor POUSs).

4.3.1 Library Pool

The following libraries contain the programming instructions:
@® Standard Library

® Manufacturer Library

@® User Library

For more information on the library concept see page 4-8.
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4.3.2

NOTE

4.3.3

4.3.4

4.3.5

Parameter

In the dialogue box PLC parameter you set and store the following PLC system parameters:
® Memory parameters

Latch operand range

Timers and Counters range

I/0O configuration

Network link settings

PLC setup data

Special parameters

System variables

PLC CPU type selection

| See chapter 5 for details on configuring your system.

Task Pool

Within a project, the task is the highest level in the hierarchy. The task contains the executable
program organisation units, which are the subprograms that go to make up a project. Tasks
can be either event-triggered or executed at preset intervals. Tasks are also assigned prior-
ities, which determine the execution hierarchy when tasks are executed under the same condi-
tions.

DUT Pool

Data unit types are structured data types consisting of collections of variables that can be of
different data types. Data unit types must be declared as global variables.

Values can be assigned to the individual elements (variables) of the data unit type in the body
of the POU (— Chapter 6).

A DUT can also be used as return type for a function. An ARRAY of DUT is not allowed as
functionresultifitis copied to another ARRAY of DUT. Butitis possible when the function result
is assigned to the parameter of a FB macro.

If the same function is used twice as input parameter of e.g. a FB macro, a temporary variable
would be necessary because the second function call would overwrite the values of the first
function call. This is not supported for:

@® A DUT as function result.
® An ARRAY of DUT as function result.

Global Variables

Global variables are declared for the entire project. They make it possible to exchange data
between all the individual subprograms that make up the project (= Chapter 6).
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4.3.6

POU Pool

The sorting criteria for the listing of the POUs in the POU pool can be toggled. Three different
sorting criteria are available:

® By name (alphabetically)
@® By type
® By programming language (alphabetically)

Right-click on the POU pool to open the context menu and select Sorting Criteria. The Sort
Criteria Precedence dialogue will be opened. In this dialogue you can specify the precedence
of each sorting criteria via the Up and Down buttons.

Fig. 4-3:
Hichest EPTEEERE U | Sort Criteria Precedence

By Type

By Language ggwnl

Mark the sort criteria pou want to change and
mowe it with the UP and DOWH buttons.

Lowest

[ ok | Cancel |

All program organisation units (POUs) consist of a header and a body.

® Header : The header contains the declarations of the
Local Variables used in the POU.

® Body : The body contains the actual PLC program code
of the POU.

The entries after the POU name specify the Class:

® [PRG] : Program

® [FB] : Function Block

® [FUN:INT] : Function

The entry before the POU name specifies the compilation:

e - : The asterisk indicates that this POU has not

been compiled.

The entries after ‘Body’ specify the programming language in which the PLC program in the
body is written:

@ [IL] : Instruction List

@ [LD] : Ladder Diagram

® [FBD] : Function Block Diagram
® [SFC] : Sequential Function Chart
® [MELSEC IL] : MELSEC Instruction List
@ [ST] : Structured Text

@® Action_Pool (SFC only) : All the POU’s Actions
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4.4 The Program Organisation Unit (POU)

The ‘actual’ PLC program code is stored in the body of each POU. However, this no longer
consists of just one PLC program with its own subroutines. In GX IEC Developer you use
groups of subprograms — the program organisation units. These self-contained subprograms
are administrated by tasks; together, they make up the complete PLC program.

A program organisation unit always consists of a header and a body. The header contains the
variables, which are only available within this POU. The body contains the executable PLC
program code.

NOTE An introduction to the IEC 61131-3 standard and the basic principles of this new
programming concept is provided in the Beginner's Manual in the chapter ‘The IEC 61131-3
Standard’. For tips on writing PLC sequential control programs in the various programming
languages (editors), please refer to chapter 6 in this Reference Manual.
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4.5

NOTE

Preparation Before You Start Programming

Structured programming ...

To work really effectively with GX IEC Developer it is very important to analyse and plan the
task to be programmed in as much detail as possible before you actually begin to write the
code. Divide the entire machine process into small sub-processes, and treat each
sub-process as an independent unit. Implement each of these sub-processes as a Program
Organisation Unit.

... and program management

Develop a sequential structure showing how the individual sub-processes are to be executed.
The program organisation units are called via Tasks (triggered either by events or at defined
intervals).

Global Variables

Draw up a list of your Global Variables, i.e. the variables whose hardware addresses must be
known, and which must be available to all the components of the program (e.g. inputs, outputs,
operands for possible later visual display of the process or operator guidance, analog inputs,
etc). The global variables should be declared before you start developing the program so that
each sub-program can access them. Of course, you can also add to the list in the course of
program development, if necessary.

Reusable subroutines

Program frequently-used processes as Functions or Function Blocks. The functions and
function blocks are stored in a library and can be used at any pointin the project where they are
needed.

To be able to call a function block you must create an ‘instance’ of it, in a process known as
‘instancing’ or ‘instantiation’ (= Chapter 6).

Data Unit Types

Create Data Unit Types for parts of the process where the same constellations of variables
must be accessed again and again. The creation of data unit types corresponds to the
instantiation of function blocks (= Chapter 6).

Graphical or textual based programming

The best editor type to use for your project, graphical or textual, depends on the type and
scope of the programming task. As a rule of thumb, Ladder Diagram and Function Block
Diagram are best for most applications because of their simple entry options and clear repre-
sentation of the program. These graphical editors make programming functions and function
blocks particularly simple. The Instruction List language allows more flexible programming,
but it also requires knowledge of the underlying syntax, for example for calling functions and
function blocks or for programming Arrays. The Sequential Function Chart and the Struc-
tured Text languages are special cases; strictly speaking, they actually are no programming
languages at all, but rather structuring tools. It makes it very easy to see and follow the program
sequence. Individual logical sections of the program (sub-processes) can be programmed as
macros (— Chapter 6).
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4.6

NOTE

NOTE

NOTE

Library Concept

A distinction is made between the following three types of library:
® Standard Library

® Manufacturer Library

@® User Library

Standard Library

The Standard Library is for information purposes only. It contains the following elements:

® DUT_Pool : Irrelevant for programming purposes
® Global_Vars : Irrelevant for programming purposes
® POU_Pool . The POU_Pool contains the standard IEC programming

instructions supported in GX IEC Developer. You can view the
variable declarations in the header, but you cannot edit them.

| The SLIB.LIB contains the contents of the Standard Library in packed format.

Manufacturer Library

The Manufacturer Library is also for information purposes only. It contains the following
elements:

® DUT_Pool : Irrelevant for programming purposes
® Global_Vars : Irrelevant for programming purposes
® POU_Pool . The POU_Pool contains all the ‘Adapted’ MELSEC

programming instructions with nomenclature modified for the
IEC editors (= ‘Programming Instructions’ in Appendix E).
You can view the variable declarations in the header but you
cannot edit them.

| The file MLIB.LIB contains the contents of the Manufacturer Library in packed format.

User Libraries

A user library gives you the possibility of creating functions and program segments which can
be used on a supra-project basis. The program segments are grouped in a library and can be
used in any project. Following updating, changes made to the library can be applied to other
projects.

A user library can contain all the objects that are also available in a project: Global Variables
List, Data Unit Types, Arrays and Program Organisation Units. You can assign a password to
protect the know-how in the library.

The name of the user library file has the file extension SUL.

The MMP703.INI initialisation file contains the LIBRARIES section, where you can make
directory settings (— Chapter 2).
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How to create a new user library

@ Select the Install/Create User Library command in the Edit menu.

The following dialogue window is displayed:

Install/Create User Library E Flg. 4-4:

Install/Create User Library

Library Path:  [C:AGHIEX\USER_LIBALIBOT.SUL K

Cancel

Agsociated Infarmation Browse LRLI...

Library Mame:  [LIE_01 Browse Lib.

Help Path: IC:‘\GXIEX\USEH_LIE'\LIBD‘I.HLF' Browse Help...

4

Wiew Help

Click on the Browse Lib. button. The Select Library Path dialogue window appears.
Choose the directory in which the library is to be stored.
Enter a new name for the library.

Confirm with OK.

© 6o

The entries are transferred to the Install/Create User Library dialogue window, where
they can also be changed.

S

Confirm the library entries with OK.

The new library appears in the Navigator, along with the Standard Library and the
Manufacturer Library.

The Install/Create User Library dialogue window

Library Path: Directory in which the library file is to be created. This can be any directory,
although it is sensible to choose a central directory for the User Libraries.

Library Name: Descriptive name for the library, max. 32 characters.

Help Path: Directory and file name for the Help file. A separate Help file can be created for
each User Library.

Browse LRU...: A window is opened which displays the most recently used User Libraries.
You can select a library from this window.

Browse Lib.... Awindow is opened for you to select a directory and enter a library file. A User
Library is given the file extension SUL.

Browse Help...: A window is opened for you to select a directory and enter a Help file. A Help
file is given the file extension HLP.

View Help: The Help file is opened.
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How to protect the User Library with a password

@ Select the desired User Library in the Navigator.
@ Select the User Library - Change Password command in the Edit menu.
This opens a dialogue window containing the following items:

Old Password: When changing an existing password, the old password must first be entered
here. If you are assigning a password for the first time, you must skip this field by pressing
[ENTER].

New Password: Entry of the new password.
Confirmation: Repeat entry of the new password.
Access rights

Allow read access for closed library: If this option is checked, the body for all POUs
of the corresponding user library is shown in the navigator and the body can be
opened in read-only mode.

A protected User Library can only be opened and edited if the password is known. As long as the
User Library is closed and the password is not known, it is impossible to make any unauthorised
changes. Only the header of the POU can be viewed, the body cannot be opened.

If the option Allow read access for closed library is activated, the body (and the header)
for all POUs of the corresponding user library is shown in the navigator and the body can be
opened in read-only mode:

- from the navigator

- from the header of the POU

- from other POU bodies (with a function or a function block of this user library)

- from the browser window

- from the dialogue ‘Compile/Check Messages’

- from the system error dialogue

Remove/Delete User Library

Remove: The Remove User Library command removes the User Library selected in the
Navigator from the project. The library must be open at the time. The file is not deleted by this
operation.

Delete: The Delete User Library command physically deletes the User Library selected in the
Navigator, along with the associated library file.

Update User Library

Every User Library can be used and modified in various projects. If, however, a change is made
in Project_1, this change is not available in Project_2 until the Update Libraries command has
been executed in the Edit menu.

WARNING:

It may, however, also be advisable not to update the library in a particular project.
Consequently, you should always take a look at the associated Help texts of the libraries
before performing an update!

4-10
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Browse for User Libraries

If User Libraries which are not found in the specified path are accessed (e.g. open User
Library, export project), the Userlib not found dialogue opens where you can browse for
them. From this dialogue you can also create new User Libraries and save the information from
the project to them.

This function does not depend on the current status of the User Libraries (opened, closed,
changed, not changed, password, no password).

Under the following conditions a new User Library has to be created:
@ When opening the User Library (transition from installed to opened status)
@ When saving the user-library (transition from changed to opened status)
® When exporting a project with user-libraries (no transition)
If such a condition is recognised, a dialogue is opened where you either can:
@ Create a new User Library at the original place
@ Browse for the User Library
(® Create the User Library at any proper place

@ Cancel the new creation of the User Library

Check for new library versions when opening a project

When opening a project with libraries, an automatic check for new available versions is
executed. If a new version is found, the library and the corresponding file are listed in the
following dialogue:

Library update check =] |

For the following libranies are newer wersions available:

Library | Fath |
O Lk E:MGEPsmmp-prigtLIB S YK.opie won Lib1.5UL

OLibz E:\G=Prsmmp-prghLIBSSLIb2 SUL

O LoGF E:\G=Prsmmp-prghLIBSSLOGEA SUL

O Standard_Lib  E:MMELSECMGH IEC Developer B.105LIBSMMPYSLIE b

Select all Select none |

Update zelected Libraries |

Fig. 4-5:  Library update check

When updating the selected libraries, opened libraries are closed and for changed libraries
you will be asked to save.
Updated libraries are removed from this list.
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4.7

NOTE

Working with Projects

How to Create a New Project

@ Select New in the Project menu. The dialogue box Select PLC Type is displayed.

Select PLC Type Fig. 4-6:

At this point,

F"—':S'ES CPU Type selection
is the only active field.

FLC type Cancel |

[FERTY =

@ Select the CPU for which you are programming from the list box.
® Confirm your selection with OK.
The dialogue box New Project is displayed.

@ Select a directory for your project or type in the path in the Project Path field. If you
wish, you can also enter a directory that does not yet exist; GX IEC Developer will then
create it for you automatically.

® Enter the name of the project at the end of the project path.

Fig. 4-7:

Project Path: The project name can be a maximum of 255
characters long (Microsoft Windows standard for
long file names).

The project name does not need an extension as it
refers to a directory and not a file.

IC: \MMPLUSAPROJECT Sidemol|

=

Cancel

® Click on the Create button.
The program displays the Wizard dialogue box.
@ Select the required project option and confirm with OK.
The program will then create the project database on the disk.
In case of creating a new project for a FX CPU a warning comes up, that warns you of
existing limitations concerning the Online Program Change function for the FX series (—

8.7.3). So you should avoid making changes in the program that cannot be carried out by
online program change, if you want to use this function later on.

4-12
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The project creation process is documented in an information box (loading the programming
instructions from the libraries, opening the project).

When it generates a new project GX IEC Developer doesn’t create a single file but a subdi-
rectory with the project name. This subdirectory contains all the files that make up the project.
The two libraries —the Standard Library and the Manufacturer Library — are always loaded with
every new project that is created. When you begin, they are displayed in the Project Navigator
window with the various pools, which are still ‘empty’.

The Wizard
The Wizard is a special tool. When the new project has been generated the following dialogue
appears.
GX IEC Developer New Project Startup Options Flg. 4-8:
Wizard for
Pleaze chooze ane af the fallowing assistance ophans for creating new projects
Your new project.
(* Ladder Diagram  Create a simple project consisting of one task and optionally a Sub
B tazk. Each tazk containz one Ladder Diagram POU [Program
Organization L nit].
-
" MELSECIL Create a simple project conzizting of one tazk and optionally 3 Sub
tazk. Each tazk containg one MELSEC IL [MELSEC Instruction List]
POU. Only the programming language MELSEC IL iz available in the
project.
" Project Stucture Start the interactive Project Structure Builder Azsistant. You'll be
- guided through zeveral steps, creating tazks and POz depending on
wour zelechonz.
" Empty Project Dlon't uge any aszistance to build pour project, just create an empty
ohe containing no tasks or PO s
Help LCancel
NOTE The project wizard will not show up when creating a Q Remote I/O project, because the
project does not have any program.

Select the desired startup option for your project:

Ladder Diagram: Creates a simple project consisting of one task and optionally a Sub task.
Each task contains one Ladder Diagram POU (Program Organisation Unit).

MELSEC IL: Creates a simple project consisting of one task and optionally a Sub task. Each
task contains one MELSEC IL (MELSEC Instruction List) POU. You enter the MELSEC mode.
Only the programming language MELSEC IL is available in the project. IEC POUs can not be
added.

Project Structure: Starts the interactive Project Structure Builder Assistant. You are guided
through several steps, creating tasks and POUs depending on your selections,

Empty Project: Does not use any assistance. Creates an empty project containing no tasks or
POUs.

NOTE If you do not wish to use the Wizard’s support you can deactivate it by editing the Wizard
setting in the MMP703.INI file (= Chapter 2).
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NOTE

How to open an existing project

@ Select Open in the Project menu, or click on the corresponding tool in the Toolbar.

Tool for opening an existing project

The Open Project dialogue box is displayed.
@ Select the drive, the directory and the project name.
® Click on the Open button.

Fig. 4-9:
demo Projects are easy to identify in the directory list — their path symbols
are displayed in yellow.

demol If the project was not stored properly because of a power failure or
demo? because it was not closed correctly a ‘cracked’ yellow path symbol is
] [procesz] displayed next to the project name. Usually, such projects can be

restored.

Please note that you can only open and edit one project, in one Project Navigator window.
But you can start GX IEC Developer several times to open and edit more than one project at
a time.

How to recover a project

GX IEC Developer has a facility for recovering projects that were not closed properly because
of a power failure or some other problem. These projects are identified by a "cracked” directory
path symbol in the Open Project dialogue box.

@ Click on the “cracked” directory symbol.
A dialogue box is displayed with three options: Recover, Use Backup and Cancel

Recover: This option restores all the project’s data so that nothing is lost. The system
restores the exact editing status of the project at the point the unplanned termination
happened.

Use Backup: Loads the status of the project as it was the last time you loaded it for
editing. All changes made between then and the unplanned termination are lost. An
additional backup copy of the project is generated and stored in the file *.SAV.

Cancel: Cancels the procedure and closes the dialogue box.

@ Click on the appropriate button.

4-14
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NOTES

When you create a new project the files *.PRO and *.BAK are created automatically. All
editing changes and entries you make are stored in the PRO file.

When you open an existing project that was closed correctly GX IEC Developerloads *.PRO
and creates *.BAK. Here too, all the entries and editing changes you make are stored in the
PRO file. The BAK file stores the status of the project at the point it was loaded.

As you can imagine, when you select Recover, the system loads the PRO file in which all the
editing changes up to the termination point are stored.

By the same token, selecting Use Backup loads the BAK file. This means that if you first
created the project in the editing session in which the termination occurred the BAK file will
be empty!!l If you loaded an existing project in the last editing session the BAK file contains
the status of the project from the point when you began the editing session. Whenever a
*.BAK file is loaded an automatic additional backup copy of the project is generated and
stored in the file *.SAV.

How to open the SAV file

@ Open the File Manager.

@ Create a new directory.

(® Copy the SAV file into this new directory.
@ Rename the file *.SAV into *.PRO.

(® Open this PRO file in GX IEC Developer.

How to close a project

@ Select Close in the Project menu.

Or:
Close the Project Navigator window with the Close command in its control menu (key

combination cll), or by double-clicking on the control menu button.

A prompt will be displayed asking you if you wish to save the project. If object windows (e.g.
headers or bodies) with unsaved editing changes are open a separate prompt will be displayed
for each window.

How to Save a Project

@ Saving your project with the current name: Select Save in the Project menu, or click on

the corresponding tool in the Toolbar.

Tool for saving the current project

Saving under a new project name: Select Save As in the Project menu. Select the
desired subdirectory and assign a new project name.

When you save the project the backup file is updated automatically.
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How to delete a project

@ In the Project menu open the Other submenu and select Delete.
The Delete Project dialogue box is displayed.
@ Select the drive, directory and project name.
GX IEC Developer projects are identified by a yellow path symbol next to the directory name.

(® Click on the Delete button.

NOTE | You cannot delete a project while it is open!

How to rename a project

@ In the Project menu open the Other submenu and select Rename.

The Rename Project dialogue box is displayed.
@ Select the drive, directory and project name.

GX IEC Developer projects are identified by a yellow path symbol next to the directory name.
(® Enter the new project name in the New Project Name field.

The project name can have a maximum of 8 characters. You can also enter the name of a
directory that does not yet exist, and GX IEC Developer will create it for you automatically.

@ Click on the Rename button.

NOTE | You cannot rename a project while it is open.

How to copy a project

@ In the Project menu open the Other submenu and select Copy.
The Copy Project dialogue box is displayed, with two list boxes.
@ Select the drive, directory and name of the project to be copied in the left list box.
GX IEC Developer projects are identified by a yellow path symbol next to the directory name.

(® Creating a copy with the same name: Simply select the target drive and directory in the
list box on the right. Creating a copy with a new name: Select the target drive and
directory in the right hand list box, and then enter a new name at the end of the path. The
new project name can have a maximum of 8 characters. You can also enter the name of
a directory that does not yet exist; GX IEC Developer will then create it for you
automatically. Overwriting an existing project with a copy: Select an existing project in the
right hand list box.

@ Click on the Copy button.

NOTE You cannot copy or overwrite a project while it is open. Please also have a look at the functions
provided by the Import and Export commands in the Project - Other menu (— Chapter 8).
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How to back up a project

The command Extras - Backup Project packs the project files and stores them to a medium
on the selected drive. External data media such as floppy disks are supported. If the resulting
project file is larger than the capacity of the disks it is automatically split across the necessary
number of disks.

(@ Select Backup Project in the Extras menu. The following dialogue box is displayed.

Project backup (z]x]| Fig. 4-10:
Laok in: Ia G [EC Developer j gl PrOjeCt baCkUP dla/OgUG
4265 01 [ Fx15_01 (1 0oeH_m 1 Readde
1 AHA [ LIBSMMP [ GoeH_oz [ test
I AMS (23 MMPCHY [ G0RH_M=C [ TYP_CNF
I Example CaPPR J0zs [ UserLib
1 P _01 o_m [CJgza551
|1 FoN_02 o e [0 aha_O7
1] | ]

File name: I-:ar_EI'I picd Save I
Filez of type: IF'acked project databasze [ pod] j Cancel |

[Packed export farmat [*.poe) : Help |

i

@ Select the format for the backup operation:

Packed project database: File format *.PCD: The complete database (already
compiled) and the libraries will be packed.

Packed export format: File format: *.PCE: The project data (without compilation,
without libraries) will be exported and packed. When restoring a PCE file you have to
compile the project again.

(® Select the target drive and directory, then enter a name for the target file.
@ Click on the OK button to pack the project and copy it to the selected drive.
®

If the target drive is a floppy disk drive you will be prompted to insert the first disk. If the
packed file is too large to fit on the disk it will be automatically split across the necessary
number of disks. You will be prompted to change disks when necessary.

NOTES | The Backup Project command can only be executed for the project currently opened.

With the Export function in the Project - Other menu the project data are exported into an
ASCII file only, without being compiled or split across the necessary number of disks.
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NOTE

How to restore a project

The command Extras - Restore Project is used to restore a backed up project from a packed
file. After being unpacked the project is automatically opened.

@ In the Extras menu select Project Restore.
The following dialogue box is displayed.

Fig. 4-11:

Restore project dialogue

Froject Bestore Path:

Id:\gxiec\proiects\garage\car_[l'l.pcd Browse... |

Mew Project Path:

|cl:\gxiec\proiects\newpmi Browsze. . |
ar. I Cancel |

@ In the upper line select the PCD or PCE file which you wish to unpack and open.

® In the lower line select the target drive and directory and enter a name for the target
project.

@ Click on the OK button to unpack and open the project.

| The name for the target project is not a file, but a directory.

How to reorganize a project database

The command Tools - Reorganize Database... is used to reorganize a project database. This
function fixes possible defragmentation problems in GX IEC Developer 32-bit *.pro project
files and repairs damaged database records. The menu item is available only if no project is
opened.

(@D Select Tools - Reorganize Database....
A standard file open dialogue is displayed.

@ Select the desired *.pro file to be reorganized and click on the Open button.
The project file is reorganized while the progress status is indicated.
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4.8

NOTE

NOTE

Working with Objects

How to open objects

@ Double-click on the object in the Project Navigator window.
Or:
Select the object in the Navigator and then click on Open in the Object menu.

The window or dialogue box of the selected object will then be opened.
There are two possible responses when you double-click on a POU name, depending on the
settings in the MMP703.INI file and in the menu Extras - Options - Zoom Header/Body -
Navigator Zoom (— Chapter 2).

- Show/hide header and body in the Project Navigator window
- Open Header and body

How to close objects

@ Close the object window.

@ Before the operation is executed a prompt will be displayed asking you if you wish to
save any editing changes. Click on Yes if you wish to save the changes.

| The various different ways of closing windows are explained in chapter 3.

How to create new objects

@ In the Toolbar, select the tool for the object you wish to create.
Or:
Select New in the Object menu, then select the desired object type from the pop-up list
displayed (POU, DUT, Task or Action).

@ Make the necessary entries in the dialogue box. Enter the name of the object. In the
case of program organisation units you must also specify the POU’s class (Program,
Function Block or Function) and the programming language. In the case of actions you
must select the programming language.

The newly-created object is displayed in the Project Navigator window. You can now open the
object to edit it, if necessary.

How to save objects

@ Select the window of the object you wish to save.

@ Select Save in the Object menu.

Or:
Press the following key combination:
Save [on]s]
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NOTE

NOTE

NOTE

How to rename objects

(D Select the object to be renamed in the Project Navigator window.
@ Select Rename in the Object menu.

(® Enter the new name in the dialogue box.

The new name of the object will then be displayed in the Project Navigator window.

| You can only rename closed objects.

How to cut, copy or delete objects

@ In the Project Navigator window, select the object that you wish to cut, copy or delete.

(@ Select the appropriate command in the Edit menu.

Or:

Press the corresponding key combination:
Cut o))

Copy el

Delete ol

The Cut operation deletes the data from its original position and stores it in the clipboard.
The Copy operation copies the data to the clipboard without changing it in its original
location.

The Delete operation deletes the data from its present location without copying it to the
clipboard. This means that any data that was in the clipboard prior to the delete operation
remains unchanged.

Objects can only be deleted if the corresponding object windows are closed (e.g. header
and body in the case of POUSs)

How to paste objects

@ Activate the Project Navigator window.

@ Select Paste in the Edit menu.

Or:
Press the following key combination:
Paste en]v]

Please note that the system does not prompt you for a new name before inserting the data.
Objects in the clipboard are inserted in the new location with their original names. You must
then rename the new objects manually with Edit - Rename, and it may also be necessary to
perform editing to eliminate double variable declarations (in the case of POUs).

The Copy and Paste functions can also be used to copy and paste objects between
projects, not just within the current project.
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NOTE

NOTE

How to copy objects from the current project to another project

@
®

© 6 ©

Select the object or objects to be copied in the Project Navigator window.

Select Copy in the Edit menu.

Or:
Press the following key combination:
Copy Lon]c]

A copy of the data is now in the clipboard.
Close the current project, then open the project into which you wish to copy the objects.
Activate the Project Navigator window.

Select Paste in the Edit menu.
Or:
Press the following key combination:

Paste v v]

The data from the clipboard are inserted in the Project Navigator window.

You can also exchange objects between projects with the Import and Export functions
(Project - Other - Export/Import).

How to enter comments

@

®
®

In the Project Navigator window, select the object for which you wish to enter a
comment.

Or:

Activate the object window.

Select Comment in the Object menu.

Type your comment text in the left field.

How to copy, cut and paste comments

0]

®

Select the text to copy or cut.

You can use the standard Windows mouse operations and key combinations for selecting
text.

Click on the Cut, Copy or Paste button.

You can also use the standard Windows key combinations for these operations:
Cut Lon]x]
Copy Lon]le]
Paste o] v
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How to view the object information

@ In the Project Navigator window, select the object whose information you wish to view.
Or:
Activate the corresponding object window.

@ Select Information in the Object menu.
Or:

Press the key combination _Ere],

A dialogue box is opened showing attributes of the selected object.

General Options

Object |nformation Fig. 4-12:

Name PR N.ame: Name of the se/ected'obje"ct
_ Size: Size of the selected object in bytes
Sizel 4 Bytes _Cencsl | Type: Type of the selected object
Type: TASKPOOL Last Change:
Last Change:  10.01.01 17,4033 S || pata and time of the last editing change

I e e L ECIE0) ] Read Access: '
Read access for lower security levels

Comment: Comment text

. Security Level: Current security level
|’§ecunty Lewvel

v &llow Bead &ccess For Lower Levels

Additional Options for Body Objects
Fig. 4-13:

Language: Programming language

Size: 329 Bytes Cancel |
Language: [Ladder Diagram =
Comment...l

Last Change: 14.03.2000 07-48:48

Security Level
lrﬁ'g CH T2 T3 O O O O

[ Allow Bead Access For Lower Levels

WARNING:
The system will allow you to change the programming language of a POU, but if you do
this you will lose all the codes in the body! A message will be displayed.
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Additional Options for Functions

Function Information

Hame:
Size:

Reszult Type:

Type:

Language:

Last Change:

O S [ el S B S

"§ecuril}l Level

Cancel |

j| Comment |

FUN 1

33 Bytes

|INT

[™ Use with ENJEND

[

| Function Block Diagram

FUN

=

14.03.2000 08:29:45

v Allow Read Access for lower Levels

Additional options for Function Blocks

Function Information

Hame:

Size:

Type:
Language:
Last Change:

"§ecuril}l Level

O Il [ el a8 i B T il e

ISiIo_Type

26 Bytes Cancel
¥ Use Macrocode
¥ Use MC/ MCR

¥ Use with ENJENO
FB =l
[zdderDizgram______d)

14.03.2000 08:23:18

)

Comment

v Allow Read Access for lower Levels

Fig. 4-14:

Result Type: Result data type
(displayed when you change the
program class)

Use with EN/JENO: If you change the
program class to Function this field
allows you to specify whether the
function is to have a Boolean input and
output.

Type: Program class

Language: Programming language
used in the body

Fig. 4-15:

Macrocode: Macrocode execution of
the function block (= page 6-61)
MC-MCR: MC-MCR execution of the
function block (= page 6-61)

Use with EN/JENO: If you change the
program class to FB (Function Block)
this field allows you to specify whether
the function block is to have a Boolean
input and output.

Type: Program class

Language: Programming language
used in the body
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Additional Options for Task Objects

NOTE | Task attributes can only be set in this dialogue box.

Tazk Information E Fig. 4-16:

Task Attributes ok | Event: Event-triggered

Ewent: IX1I] -

Cancel | | Interval: Interval-triggered

Interval: IU

Priority: |31 M Priority: Priority level of the task
Hame: [Task_0 Timer/Output Control: MC-MCR
e 93 Bytes execution of the task (= page 6-2)
Type: TASK [ Timer/ Output Control

Last Change: 14.03.2000 08:04:39

Security Level
lrt?g CH S E3 O O O O

¥ Allow Read Access for lower Levels

How to display an object’s Call Tree (subordinate objects)

@ Select the object whose Call Tree you wish to display.

@ In the Object menu, select Show and then select Call Tree from the submenu
displayed.

An information box is opened showing all the objects used in the selected object.
@® Task Call Tree: All associated POUs and all the global variables used in the POUs

® POU, BodyandHeader Call Trees: Allfunctionblockinstances and all global variables

How to display an object’s Reference List (superordinate objects)

@ Select the object whose Reference List you wish to display.

@ In the Object menu, select Show and then select Reference List from the submenu
displayed.

An information box is opened showing all the objects in which the selected object is used.

@® Function Block Reference List: The headers in which the instances of the function block
were generated

@® POU Reference List: The associated task
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4.9

4.9.1

Protecting Your Data

Project security

GXIEC Developer has a eight-level data security system. You can assign a different password
to each level, and you can assign security levels to both the entire project and each individual
object withinthe project. The security level assigned to any object will be inherited to all its child
objects provided their security level is not higher.

For example, if you assign a security level of 5 to the project you can edit all objects with
security levels 0 through five. Objects with security levels 6 and 7 are not editable, but you can
view their contents. The names of protected objects are displayed in grey in the Project
Navigator window. POUs that are both read and write protected also do not allow you to branch
into their headers and bodies in the Project Navigator window.

How to assign security level passwords

@ Select Change Passwords in the Project menu.
@ Select the security level to which you wish to assign a password.

® Enter the current password in the Old Password field. If you have not yet entered a
password for this level, simply leave this field empty.

@ Enter the new password in the New Password field.

Fig. 4-17:
Security Level As an additional security measure asterisks are
(G‘ 0172 C30C4C85 CE CF displayed on the screen instead of the characters
you enter.

Old Password: I“

Hew Pazsword: I““

Re-enter Passwmd:l

Change I Quit |

® Confirm your entry by re-entering the same new password in the Re-enter Password
field.

® Click on the Change button to enter the password.

A message will be displayed telling you whether the system has accepted the old and new
passwords.

How to change the project’s security level

@ Select Change Security Level in the Project menu.
@ Select the desired security level.
® Enter the valid password for this security level in the Password field.

An error message will be displayed if you enter the password incorrectly.
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How to assign read and write protection to objects

(D Select the object to be protected in the Project Navigator window.
@ Select Information in the Object menu.

Or:
Press the key combination &),
Fig. 4-18:
The Object Information dialogue box is
L [ displayed.

Size: 33 Bytes Cancel |
Result Type: ||NT j| Comment |

[™ Use with ENJEND

Type: FUN =l

Language: | Function Block Diagram j|

Last Change: 14.03.2000 08:29:45

Security Level
(Fgr‘lf‘zf‘gf‘if‘ﬁf‘ﬁr‘z

v Allow Bead Access for lower Levels

® Click on the desired security level.

@ Write protection: Click on a security level higher than the current level in order to
protect the object against unauthorised editing.

(® Read protection: Deactivate the Allow Read Access For Lower Levels check box to
prevent read access to the object.

NOTE Ifthe project has security level 5 and the object has already been assigned security level 6 you
cannot change the security level of the object in this dialogue box. Security levels that cannot
be selected are displayed in light grey. To change the security level of such objects you must
first change the level of the project; for instance, in this example, you would have to change the
project security level to 6. This is only possible if you know the password of this security level,
of course. Action: Check and enter PLC keyword for access to the PLC CPU.
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How to protect the PLC program

Access to the PLC CPU can be restricted by entering a PLC keyword to prevent unauthorised
persons from transferring programs from the CPU.

The user is prompted to enter the password once before every Online operation. The
password is also checked internally before execution of every subsequent Online operation.

NOTE In case of QnPRH PLCs in Backup mode the user is asked if he wants to set or delete the
keyword for both PLCs. You will be asked to enter the keyword for the Control system first.
GX IEC Developer will attempt to use the same keyword for the Standby system as well.
If it fails, you will be asked to enter the keyword for the Standby system as well.

If different keywords are used for the control and the standby system, both keywords will be
stored and automatically used for any further operations.

@ In the Online menu select the PLC keyword command, then select Current, New or
Delete.

@ Enter the appropriate PLC keywords in the corresponding fields. You can move from
field to field with the [TAB] key. For security, all the characters you enter are displayed
as asterisks on the screen.

x| Fig. 4-19:
Entering a new PLC keyword

0ld keyword:

Mew kepword:

1]

Werify:

Ok I Cancel |

New PLC Keyword x| Fig. 4-20:

Fleaze enter the new PLC keyword(z) “riou need to enter both keywords o enable Entermg anew PLC
praotection lewvel selection. keyword for a FX3U PLC

i 1st kepword i~ 2nd kepword

Od kepward: === Ol kepword: [
L Mew keyword [
Veify, [ 1 Wiy W

r— Protection level

™ Program wiite protection

£~ Program readwrite protection

% Program and device read/write protection

Cancel |

1st and 2nd keyword/Protection level (only FX3U)

If the PLC is protected with two keywords, it is possible to modify the protection level
without changing the keywords. If both of the old keywords are entered correctly, and
neither new keyword is specified, the protection level will be changed to the selected
setting, and the keywords will be kept.

The Protection level selection group will be enabled only if both new keywords are
specified or both old keywords are specified and neither or both new keywords are
specified.
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Old keyword: Enter the old keyword (8 characters from range 0 to 9 and A to F).
New keyword: Enter the new keyword (8 characters from range 0 to 9 and A to F).
Verify: Enter the new keyword once again(8 characters from range 0 to 9 and A to F).

® Confirm your entries with OK.

Meaning of the different commands under the submenu PLC keyword

Current: Enter current PLC keyword for access to the Online functions.

New: If an old PLC keyword has already been entered you must first enter it for confirmation.
Then enter the new PLC keyword in the next field, after which you must enter it again for confir-
mation in the last field.

Delete: Delete the current PLC keyword for the PLC CPU.

Disable Protection (only FX3U): You will be offered to specify the first or both keywords in the
PLC Keyword dialogue.

|| Fig. 4-21:

Entering one or both PLC
keywords for a FX3U PLC

Fleaze enter the current keyward(z).
The FLC can be protected by one or bwo kewwords. |f the PLC

haz only one keyword, please enter it into the 1zt keyword' figld
and leave the other figld empty.

1zt kewward:

I—
2nd kepword: I

(1] I Cancel

If only the first keyword is specified, the validity of the keyword will not be verified directly. It will
be checked when the first attempt is made to access protected data. In that case, if the
currently specified keyword is wrong, it will be asked again.

If both keywords are specified, the validity of the keywords will be verified directly. In case the
keywords are incorrect, they will be asked again. In case the keywords are correct, the protec-
tion of the PLC will be immediately disabled. A warning will be given that the protection will be
enabled again only when it is explicitly enabled or the PLC is reset.

Enable Protection (only FX3U): By calling this menu command the disabled keyword protec-
tion can be re-enabled. The following success message will be displayed after performing the
operation.

G IEC Developer 700 =| Fig. 4-22:
Enabling Protection

\j{) Cperation completed successiulky,
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4.9.2

NOTES

NOTE

When the project is about to be closed, and all of the following conditions are met, you will be
warned that the PLC is likely to be in an unprotected state, and you will be offered to re-protect
the PLC:

@® the PLC is protected with two keywords
@® keyword protection was disabled at least once while the project was open
@® keyword protection was not re-enabled after the last disablement by:

— calling the menu item Online — PLC Keyword — Enable Protection

— registering new keywords

IGX 1EC Developer 700 EI

' Dwring this ses2on the keywaord protection of the PLC has been deabled. 1L s lkely that the protection is bl disabled.
LY

Da you wank to re-=nable the keyword protection of the PLC?

Hao Cancal

Fig. 4-23: Warning that the PLC is likely to be in an unprotected state

Protected Symbolic Information

The symbolic project information of a project for the A/QnA/Q series cannot be protected by
the PLC keyword. Using the function of password protection for symbolic information enables
the user to prevent access to these data by unauthorized users.

The use of password protection for symbolic data increases the time to download/upload of
the symbolic information by 30—35 % on an average configuration.

| Symbolic information download to a FX PLC is not supported by GX IEC Developer.

When downloading symbolic information to the PLC, the useris asked to enter a password that
will be required later to upload the symbolic information from the PLC again. This password
may be the same as the PLC keyword, but there is no correspondence between those two
passwords. Changing the PLC keyword does not effect the symbolic information password,
and vice versa.

The set password even is not related to the project (it is not stored in the project file), it is only
related to the symbolic information on the PLC.

Only the read access is password protected. Symbolic information can still be deleted or
overwritten on the PLC without a password, since the PLC keyword does not protect those
actions. This protection can only be achieved by hardware protection. Of course the
symbolic information files can be read from the PLC as well, but they have no meaning to a
user not knowing the password and the encryption algorithm.

Symbolic information can be downloaded by the following functionalities:
® Download project (— section 8.6.8)
® Online change (— section 8.7.3)

® Download symbolic information to PLC (— section 8.6.2)
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When using any of the three functionalities, the user is asked to enter a password.

Symbolic Information Password | Fig. 4-24:

Symbolic Information Password

Fleaze enter pazzword to protect the symbolic
project infarmation on the PLC with. Leave both
fields empty for no pazsword protection.

Pazsword: I‘“"“‘*"

Re-type pazzword: |”"’""‘"

V¥ Use thiz pazsword while this project is open

Cancel I

Password: Entry of the new password.

Re-type password: Repeat entry of the new password.

Use this password while this project is open: Select this option to activate the entered
password for the time the project is opened.

The user may choose to use the entered password during the projectis open, i.e.the password
will not be asked for every download until another project is opened.

This remembrance possibility suppresses the password dialogue for every download or online
change, so users that download changes to their projects frequently will not have to enter the
password every time during one session.

When uploading symbolic information, the password is always asked for.

It is still possible to download symbolic information without protection. If the user does not
enter a password, a warning will be displayed to confirm that the user really does not want to
protect the symbolic data.

N | /o ¢-25:

Warning

'ou haven't entered a paszword. |t iz not zafe to download sembalic information without
pazzword, becauze of the following reasons:

- PLC keyword doezn't protect symbalic project information
- Securty level zettings will be lozt if the downloaded symbaolic information iz uploaded

Are pou sure you don't want o protect symbaolic information’?

[ Don't show this warning during this session of G [EC Developer anymore,

ez

There is the option to disable this warning for the rest of the GX IEC Developer session. In that
case an empty password will be accepted without requestion.

When uploading protected symbolic information from the PLC, the password has to be entered
by the user.

Fig. 4-26:

Symbolic Information Password
2 = | Dialogbox to query the required password

Symbolic information iz protected.

Pazzward: |"***""

] I Cancel
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NOTE

If the correct password is entered, the symbolic information will be uploaded. Otherwise
symbolic upload cannot be executed and binary upload will be offered instead.

If the PLC’s program is protected by keyword (PLC keyword) and this keyword has not been
input since the project was opened, the user will be prompted to enter the PLC keyword
(standard operation for binary upload) (= page 4-27).

The protection of the symbolic information files results in changed file formats, which older
GX IEC Developer versions cannot handle. The file format of unprotected symbolic
information is the same as in older versions.

The following message will be displayed in an older GX IEC Developer version if attempting to
upload protected symbolic information:

System Message x]| Fig- 4-27:

System Message

- W
\!‘) Mo matching objectz in impart file,

Improved Import/Export security

In case a project contains protected POUs and the user wants to make a symbolic download of
the project, the following mechanisms are applied.

The dialogue contains two edit fields for entering the passwords, and the two entered pass-
words have to match to be accepted. Otherwise the user is asked to enter them again.

Normally, when exporting project elements to a file or the clipboard, the objects with a higher
security level than the actual state are not included in the export stream and no warning will be
givento the user. This behaviour does not break security, but it may lead to misunderstandings.
But symbolic information download (which is based on export) would export every needed
object, including the ones the user has no access to. This behaviour clearly would break
security. A person not having access to some objects could download symbolic project infor-
mation to a PLC, and then upload it to a new project, making the formerly protected objects
accessible.

For this reason file and clipboard export are working as follows:

@ If the actual security level is lower than the needed security level to export every object, a
warning will be displayed to inform the user about this issue. The user will be asked if he
wants to change the security level.

GX IEC Developer

Some objectz have higher security level than the current zetting. 'ou need to switch to at least security level 1 to
- / access every object, athenwize the objects having higher securnity level than O will not be included.

Do pou want to change security level ?

Mo Cancel

Fig. 4-28: Security level warning
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@® When the user chooses Yes, the following dialogue will be shown to change the security
level.

Change Security Level | g ’/?an‘;':g e curity Level

’*§ecurity Level

Qe 1C 20 3C 40 5C B0 7

PaSSWDrd Ixxxxxxxxx>1

(] I Cancel

@ Ifthe userchooses Nointhe message box shownin Fig.4-28, the inaccessible objects will
not be exported.

® Choosing Cancel inin the message box shown in Fig. 4-28, the process using the export
functionality will be cancelled.

If the user decides to change the security level, but then cancels the Change Security Level
dialogue or sets a security level still not high enough to export every object, the message box
shown in Fig. 4- will be displayed again, until the needed security level is set or No is chosen in
this message box.

NOTE Drag & drop will not display the question message box, because it is a “silent” operation.
Showing a message box after starting to drag would interrupt the drag & drop process and
the drop could not be executed. Export in this case is based on the actual security level.
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4.10

NOTE

Printing Out Project Data

How to configure the printer

@

Select Printer Setup in the Project menu. This opens the Windows Print Setup
dialogue box showing the current default printer and its parameters. The changes and
settings you can make in this dialogue box depend on the printer connected to your
computer.

| For full details, consult the Windows User’s Guide and your printer manual.

How to print an object

@
@

@

®

Select any object in the Project Navigator or open the window of the object to be
printed.

Select Print Preview in the Object menu to open the print preview display. The display
gives you quite a precise preview of what the printout will look like. If the printout
includes more than one page, you can navigate through the pages via the Page
buttons. You can Zoom In (increase) or Zoom Out (decrease) the view size via the
Zoom buttons. You can cancel printing by clicking the Close button.

Click the Print button.
Or:

Press the key combination 2],
The Print dialogue box is displayed.
Select the appropriate print options.

Selecting the Setup button opens the Print Setup dialogue box, in which you can set
the parameters of the default printer or select another printer.

Start the printout with the OK button.

If you do not need to preview the printout, you can directly print any selected or opened object.
In the Object menu select Print.

How to print project data

O]

®

@

Select Print Preview in the Project menu to open the print preview display. The display
gives you quite a precise preview of what the printout will look like. If the printout
includes more than one page, you can navigate through the pages via the Page
buttons. You can Zoom In (increase) or Zoom Out (decrease) the view size via the
Zoom buttons. You can cancel printing by clicking the Close button.

Click the Print button.
Or:

Press the key combination 2],
The Print dialogue box is displayed.
Select the appropriate print options.

Selecting the Setup button opens the Print Setup dialogue box, in which you can set
the parameters of the default printer or select another printer.

Start the printout with the OK button.

If you do not need to preview the printout, you can directly print any selected or opened object.
In the Project menu select Print.
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4.10.1

Print options for project data

The content and layout of the project data printout can be customised extensively. Different
print options settings can be saved as profiles. In the Project menu select Print Options to
open the Print Options dialogue.

x| Fig. 4-30:

Print Options
Object:—
’7 " Project Tree

@ Selected ltems Close I

Current Profile - | e e e ey

Loaded Prafile |<SCDDC Standard:
Default Profile  |<5CD0c Standard>

Watch
Delete | Froperties... |
= Current Prafile
izmot saved Set Default | Lizt... |
Save | Load |

Dialogue items

Object: Select whether only the current Project Tree or the currently Selected Items
according to the current profile are printed.

Current Profile: Type or select (from the combo box) the name of the profile that you want to
load, save, set as default, or delete.

Loaded Profile: Displays the currently loaded profile. If this field remains blank, the loaded
profile was changed and not yet saved.

Default Profile: Displays the default profile for every printout. The default profile can be
specified via the Set Default button.

Watch: Indicates whether any property setting of the loaded profile was changed, but the
current profile is not saved. In this case the Loaded Profile field remains blank.

Save: If any property setting of the loaded profile was changed, this button becomes active.
Click the Save button to save the current profile under the name entered in the Current Profile
box.

Delete: Deletes the profile entered in the Current Profile box. If the currently entered profile
does not exist, an error message is returned.

Set Default: Sets the profile entered in the Current Profile box to the default profile. If the
currently entered profile does not exist, an error message is returned.

Load: Loads the profile entered in the Current Profile box. The loaded profile is indicated in
the Loaded Profile box.

Properties.... Opens the Document Configuration dialogue where you can change the
property settings of the loaded profile (for details see below). If any property setting of the loaded
profile was changed, this button becomes active and the Loaded Profile box is cleared.

List.... Opens the Checked Properties List where the specified property settings are
summarized in a list.

Document Configuration

In the Document Configuration dialogue all property settings of the loaded profile for the
project data printout can be specified.
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How to open the Document Configuration dialogue:

@ In the Project menu select Print Options.... to open the Print Options dialogue.
@ In the Print Options dialogue click on the Properties... button.

The Document Configuration dialogue opens:

bocument configuration x| Fig. 4-31:

General £ Project Tree I Frame Logos I Cower Page I FPOUs Document Conflgurat/on forpr/ntouts

FPage Mumbers | SFC I Left Foater I Right Faoter
Scope | Cross Reference
—Conterts————————————————————— ~P0OUs
¥ EBD
[ Table of Contents v IL /MELSECIL
[ Project Tree v LD
™ Cross Reference I sFC
v 51

— [alobal Warahle List
[ Print Global ariable List

™ Expand aray of DUT addiesses

K I Cancel | Help |

The Document Configuration dialogue includes the following property sheet tabs:

Scope

Selects the object class to be documented. This configured scope is related primarily with the
selected objects in the main view.

The following objects can be selected for the printout:
® Cover Page

® Table of Contents

@® Project Tree
[

Cross Reference

POUs (FBD, IL/MELSEC IL, LD, SFC, ST): If FBD, IL, SFC and/or LD are checked, only the
selected objects of this type will be documented.

The scope defined by each selection may be restricted through the detailed configuration of
the items. The items may be configured via the other tabs.

Global Variable List: Check the option Print Global Variable List to print the Global Variable
List.

When you choose the option Print Global Variable List for printing or previewing of Array of
DUT variables, only basic informations about the addresses of the array members are shown:

® WORD start address — address of first array element’s first non-Boolean member
WORD offset — address difference between two array elements’ WORD start addresses
Bit designation —whether to store Boolean members mapped onto non-Boolean devices
BIT start address — address of first array element’s first Boolean member

BIT offset — address difference between two array elements’ BIT start addresses
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Additionally checking the print option Expand array of DUT addresses provides the possi-
bility to print the addresses of every member of an Array of DUT variable.

By default the option is turned off, because the listing of all the addresses will make the list very
long.

Cross Reference

The following objects can be selected for the printout:
® Call Tree

® Global Variables
The following selections are possible if Global Variables is selected:
a) Used Read/Write variables (the cross reference for used read/write variables can be
documented either for variable names or all addresses or a user-specified address range).
b) External declarations

General/Project Tree

The following options can be selected for the printout:
® General: Zoom condensed or normal
® Project Tree: Actual State or Expanded

® LD and FBD: Not separated input/output pin directly connected.
If activated: After the calculation of the layout in FBD and LD an additional calculation will
determine all functions and function blocks which have formal input or output pins (only
input or output elements directly connected). This option avoids a page break within the
function and ensures that the input or output will print the function and function block with
their input or output elements on the next page.

Frame Logos

You can specify several bitmap graphics files (*.bmp) and a title for the printout appearing on
every page in the header and footer:

@® Header: Logo Left, Logo Right, Title
Enter or browse for a bitmap graphics file to be printed.

@® Footer: Logo Bottom
Enter or browse for a bitmap graphics file to be printed.

Cover Page

You can specify several text entries and a logo (*.bmp) for the printout appearing on the cover
page:
® Logo: Enter or browse for a bitmap graphics file (*.bmp) to be printed.

® Project, Comment, Prj. Number, Prj. Manager, PLC Type: Enter text for the respective entry
fields.
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Left Footer

The following fields can be edited directly for the printout:

Rev, Change, Date, Name

Date, Drawn, Appr., Rel.

The captions for the entry fields can be edited by clicking on the respective caption button.

Right Footer

Enter any information into the blank entry fields.

POUs

The following options can be selected for the printout:

Header
If selected, the POU header for each selected POU will be printed.

Local Cross Reference
If selected the local reference for each selected POU will be printed.

Body
If selected, the following objects can be selected from the section Networks: Network
Cross Reference, Network Variable Lists, Cross ref./var. list after network

Either Multiple object on a page or Each object on a page
Use local variables in Cross Reference

Show header occurrences in Cross Reference

Page Numbers

The following options can be selected for the printout:

Show page number in cross reference
(Variable page reference)

Show page number in split reference

SFC

The following objects can be selected for the printout:

Main Network
Macros

Steps
Transitions
Actions

Table of Content

More steps/actions/transitions on one sheet
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4.11

Cross Reference

The Cross Reference function generates a database listing of all the project variables.
Relationships become clearer, it is easier to find certain variables, and unused variables can
be identified.

Default settings in the MMP703.INI initialisation file

[CrossReference]
GenerateSCT=TRUE

TRUE: cross reference function enabled.
FALSE: cross reference function disabled.

Cross reference options

In the Extras - Options - Cross Reference menu you can set the cross reference options.

CT | Fig. 4-32:
= General Dptions B OptlonS -
- Cross Reference [V Generate * SCT files while checking a project Cross Reference
- CSV-Emport
- Editing [ Automatically link the * SCT files to the * S0 file after "Febuild Al
- General
- Graphic [~ Automatically link the % SCT files to the =50 file after "Build"
- |mport/E sport

- LD -Guided Mode

- LD ariable Marme
- Manitar [ndication
- Monitor Mode

- 5T Editor

- Tooltips

- Transition Condition
- Vanable Selection
- Zoom Header/Body
[=I- Project Options

- Code Generation

- Compiler

-+ Online Change

- Rezet Devices %

Help | ak I Cancel |

Generate *.SCT files while checking a project: Activates generation of the SCT files during
project checks

Automatically link the *.SCT files to the *.SCX file after ‘Rebuild All’: Activates automatic
linking of the SCT files to the SCX file after compiling the project

Automatically link the *.SCT files to the .SCX file after ‘Build’: Activates automatic linking
of the SCT files to the SCX file after building the project

To create a cross reference database

@ Compile the entire project.
@ In the Project menu choose the command Make Cross Reference.

The program now compiles all the details required for the cross reference database.
The procedure is documented in the status window Cross Reference Linker. The time
needed for this procedure depends on the project length.
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Cross Heference Linker Fig' 4-33:

Creating the cross reference database

RUN_05

53 %

(® Choose Browse in the Project menu.

The Browser dialogue box is presented, prompting you to enter the search criteria.

5 Browser ; ) [m]
— Clueny: — Declares / Reterences:
Filker:
Yanable / Address:  |<ALL» j Mame Space:
Search for: % Wariables and &ddresses |<-‘:"-|—|—> j
" Warjables SCCETE
 sddresses |<-‘f""|-|-> j
Mame Space: <BLLx j Show in Editar | — Yariable Info:
- - - Marne:
Drata Type: <all> J |"’“‘" Declaration MAINA
SCope: <ALl - Type:
I J BOOL
122 hits | Search | Scope:
WaH
Access
7 ] E ditar:
Bitturay Project GVl AF AL
oo <lnknowr .-
015 < nkniova
016 <lnknovar
D20 <l nknors .-
EJ21_ <!.!n_knu:uwn> -
4 I I 3
— Remarkz:
The address zearch does not support DUT s, Members of DUT s or memberz of DUT array elements wil
naot be found. Alzo address blocks uzed in BMOY, FMOW, FROM, TO, or BXCH will not be found.

Fig. 4-34: Cross reference specification

Query

Set the search criteria:
Variable / Address: Contains <ALL> if searching for all or input an identifier

Search for: The search for the identifier is for variables and addresses, or only for variables
and only for addresses.

Name Space: Object name; e.g. Program Organisation Unit, Global Variable List

Data Type: e.g. BOOL, INT

Scope: Class;e.g. VAR, VAR_GLOBAL

Button: Search: Starts the search. The result of the search is presented in the windows.

hits: Number of matches found
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NOTES

Search result in window

All records that have been found are listed alphabetically.

Declares/References

Depending on the element thatis marked in the left-hand window after a search, further details
are listed in the right-hand window and in the Variable Info List. You can set further search
filters for these details.

Filters

Namespace: Object name

Access: Tells you how the variable is accessed in the projects

Search result in window

Declaration: Program organisation units in which the variable was declared

References: Program organisation units in which the variable was inserted

Search result in the Variable Info List

Name: Name of variable

Type: Data type

Scope: Class;e.g. VAR, VAR_GLOBAL

Access: Access type; e.g. Read, Write, Read and Write

Editor: Programming language, network number in editor

The browser functionality regarding search of variables is performed by their hardware
address in Mitsubishi format and their address ranges. The search for a hardware address
finds all variables that share the searched address.

In the case of an array element with non static index, i.e. the index part contains one or more
indices that do not represent a number, the whole array range is used for the address
search.

| DUT or ARRAY of DUT can only be searched for the start address.

Functions that have address ranges passed by start address and block size like in BMOV,
FMOV, FROM, TO, or BXCH can only be searched for the start address.
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Double Coil Check

4.12

NOTE

Double Coil Check

Thetool can be used to find potential problems in the project, as it looks for duplicate outputs to
the same bit device or bit of a word device.

| This function is not available for Remote 1/O projects.

This function scans the generated code of a program. The following instructions and devices
will be detected as a duplicate coil usage.

SET, PLS,
OUT(H) RST SFT(P) PLE MC
Y,M,L,B,F O o [ ] ® o
T,C o O O @) O
Tab. 4-1:  With the A series
SET, PLS, EGP,
OUT(H) RST SFT(P) - EGE MC FF DELTA(P)
X,Y,M,L,B,F,
SM, DY, SB,
Jn/X, Jnly, o o (] o O o o O
Jn/B, Jn/SB
DY o (] o o @) o o o
D, SD, W,
SW, R, ZR,
Jn/W, Jn/SW, { ] o o o O o o O
Un/G
T,ST,C o O O O O O @) O
v O O O O o O @) @)
Tab. 4-2:  With the Q/QnA series
SET, PLS,
ol RST PLF MC
Y, M o o ] { ]
D
(FX3U(C) only) o ® ) )
S o o O O
T,C o O @) O
Tab. 4-3:  With the FX series
@: Applicable (O: Not applicable

When you call the menu command Extras — Double Coil Check, it is checked if the project is
compiled and the generated code is up to date.

A message will be displayed if the check cannot be performed because the code is not up to
date. The check then is not performed.
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If the check can be performed, the project is scanned for duplicate coils.
If no duplicate coils exist in the code, the following message is displayed:

x| Fig. 4-35:

Dialogue box, when no
- | ) There are no duplicate coils in the project. duplicate coils exist

If duplicate coils are found in the project, a modeless dialog will be opened to display the
results.

Initially the items in the list are ordered by the name of the device.
Items corresponding to the same device will be sub-ordered by their occurrence in the gener-
ated code:

@ first the MAIN program
® then the SUB program and the SFC program

— and within those in ascending step number order

Double Coil Check [ o ] 3|

Duplicate cols:

Device | ng{aml Step | Source | Cal tree ﬂ
F13ES SFC 289 TempControl_with_Macros_mirming Sec, TempCardrol_with_Macios_running

M13ES SFC 307 TempControl_with_Macros_minning Sec, TempCardrol_with_Macios_unning

M13ES SFC 314 TempControl_with_Macros_minning Sec. TempCandrol_vath_Macios_running

P 1366 MAIN 320 ST_PDU_Moniteding_01 MAIMN.ST_POU_Maenitaring_01

M136E MAIN 793 ST_POU_Monitorng_01 MAIN.ST_POU_Monitaring_01

B 1365 MAIN 330 ST_POU_Montonng_01 MAIM.ST_POU_Maonitoring_01 =

#1366 hAIN 2291 _Tool Tip LO_POU_Test Sec._Tool_Tip_LD_POU_Test
Tool Tip LD POL 1 L0 FOU_Tezt)

147365 SFC 144 TempControl_with_Macros_minning Sec. TempCarirol_wath_Macroz_running
1366 SFC 176 TempControl_with_Macros_minning Sec. TempControl_wath_hacioz_junning
1365 SFC 219 TempControl_with_Macros_minning Sec. TempControl_wath_hacroz_running
41365 SFC 225 TempControl_with_Macros_minning Sec. TempControl_with_Macioz_nmning
B13E5 SFC 233 TempControl_with_Macros_minning Sec. TempControl_vath_Macios_nunning
k1365 SFC 241 TempControl_with_Macros_mirming Sec, TempCardrol_vith_Macros_running
F13EE SFC 249 TempControl_with_Macros_mirming Sec, TempCardral_with_Macios_running
B13EE SFC 286  TempControl_with_Macros_minning Sec, TempCardrol_with_Macios_running
F13EE SFC 275 TempControl_with_Macros_minning Sec. TempCardrol_with_Mactoz_running -
- Contrelvith_M 3ec. TempConticlvith M I Ll_l

Filer by instruction

I¥ oUT ¥ SET ¥ BST M FLS W FLF ¥ WMC ¥ SFTI W EGP ¥ EGF W EF & DELTA & | Hone |‘

[~ Minimize dialog aftes Show

Recheck | Show | Cloze

Fig. 4-36: Example of the dialogue window, when duplicate coils exist

Duplicate coils

Device: Column to display the device that is written

Program: Column to display the program where the device is written
Step: Column to display the position where the device is written

Source: Column to display the name of POU, action or transition where the device writing orig-
inates from

Call tree: Column to display the call tree of the POU where the device writing originates from
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NOTES

NOTES

Filter by instruction

Filter results by taking coils into account only when used with the selected instructions.
Check one or more checkboxes for activating the desired instructions.

The set of available check boxes varies with the PLC family.

Filter by instruction

¥ OUT ¥ SET W RST MRS M FLF W MC W SF1 ¥ EGP W EGF W FF ¥ DELTA Al | None

Fig. 4-37: Available check boxes for the Q and QnA series

Filter by instuction
[¢ OUT W SET W AST W PLS W PLF v MC I SFT All MNone

Fig. 4-38: Available check boxes for the A series

Filter by instruction

¥ OUT ¥ SET W BST W FIS W PLF W MC Al | Mone

Fig. 4-39: Available check boxes for the FX series

| The state of the OUT checkbox affects results for both the OUT and the OUTH instructions.
| The state of the SFT checkbox affects results for both the SFT and the SFTP instructions.

The state of the DELTA checkbox affects results for both the DELTA and the DELTAP
instructions.

All: Check all checkboxes

None: Uncheck all checkboxes

Minimize dialog after Show: Minimizes the window when the Show button is clicked

Re-check: Re-executes the check. Since the dialogue is modeless, the project can be
changed after displaying the results. Using the button Re-check enables you to perform the
check again and update the results.

Show: Jumps to the location of the marked coil in the source

Close: Close the dialogue window

| Other windows can be used, while the dialogue Double Coil Check is opened.

When selecting the menu command Extras — Double Coil Check again, while the
dialogue Double Coil Check is already opened, the dialogue will be activated (shown in the
foreground).

If the dialogue is closed and opened again via the menu command Extras — Double Coil
Check, it will be displayed in the same state as it was before being closed (i.e. the results of a
former check will be displayed). But if the project was closed or built, or the PLC type of the
project was changed while the dialogue was not open, a re-check will be automatically
performed.

The dialogue will be automatically closed if the project is closed or the PLC type of the
project is changed.
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4.12.1 Filtering the Results

Using the set of checkboxes below the result table, the results can be filtered by displaying the
occurrences of only those duplicate coils that are used with the specified instructions.

Since the filtering works on the results, there is no need to execute the check again. The result
table will be immediately refreshed when the filter settings are changed.

NOTE Initially all checkboxes are checked, but the changes made in the filter options will be
preserved after the dialogue is closed, even after GX IEC Developer is exited.

Example V'  For example, in the following simple POU YO, Y1 and Y2 are written more than once using
normal, set, and reset coils. The normal coil corresponds to the OUT instruction, while the set-
and reset coils correspond to the SET and RST instructions, respectively.

Fig. 4-40:
_I_I;I Example for a simple POU
R £
;| B - YD
P I —— £
s | T e -
P I e —— &
N Y \,-'1 .
R R =
s | Md - - - - o oo \(2 .
P I —— £
s | MS - - - - - o . ... \(2 .
P I —— &
e . '-(2 .
P e — &
hd
KN i
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When executing Double Coil Check, and turning on all filter checkboxes, all duplicate coils
will be shown in the result table.

Dovuble Coil Chieck : =15 =]
Dievice |HMIE|SW IEaIuH I
Tl Mar MM _FRG_LD MAIN_LD.MaIM_FRG_LD
L Mar 3 Mer_FRG_LD RAAIN_LDLMAIN_FRG_LD
R MaM & MM _FRG_LD RAIH_LD.MaIM_FRG_LD
'l Malr 7 Mer_FRG_LD RAAIN_LDLMAIM_FRG_LD
2 MaM MM _FRG_LD MAIN_LD.MaIM_FRG_LD
2 Mar 11 MAR_FRG_LD RAAIH_LDLMAIM_FRG_LD
2 MaM 13 MEM_FRG_LD MAIH_LDLMaIM_FRG_LD
- Filles B insliuction -

Four F SET W RST [ RS F RFF W BC F SFT F EGP  EGF [ FF [ DELTA M I Hmal

™ Winirize dialog after Sk
[CEsga]  stw | e |

Fig. 4-41: Double Coil Check result, if all checkboxes are set

If the filter is reduced to only the OUT instruction, the result table will show only the coils that
write the same device using the OUT instruction.

In this case these are only the coils that write the YO device. Although Y2 is also written u sing
the OUT instruction, it will not be displayed in the results, because an OUT instruction is used
only once with Y2. The other two coils use SET and RST, which are filtered out in this case.

Dovuble Coil Chieck : =15 =]
Dievice |HMIE|SW IEaIuH I
Tl Mar MM _FRG_LD MAIN_LD.MaIM_FRG_LD
L MaM 3 Mer_FRG_LD AN _LDLMAIN_FRG_LD
- Filles B insliuction -

Flour T SET TRST T RS T RWF [ WC [CSFT T EGP [CEGF [T FF T DELTA M I Hﬂml

™ Winirize dialog after Sk
[CEsga]  stw | e |

Fig. 4-42: Double Coil Check result, if only the checkbox OUT is set
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NOTE

4.12.2

When the functionality is started or a re-check is performed, it can happen that although
there are duplicate coils in the project, none of them is visible in the result list, because they
are filtered out.

In such a situation you will be informed by the following message.

GX IEC Developer

-
1L ] There are duplicate coils in the project, buk none of them are currently displayved because of filker settings.

Fig. 4-43: Dialogue box with warning message

Sorting the Results

It will be possible to sort the results by clicking on any of the column headers. The following
table lists the sorting criteria used when clicking a header:

Column Criteria

. Sorted by device names in alphabetic order, and within that by program and occurrence order
Device (default)

Program

St Sorted by program type (MAIN — SUB — SFC) and within that by occurrence order
€p

Source Sorted by object names in alphabetic order, and within that by occurrence order

Call tree Sorted by call tree strings in alphabetic order, and within that by occurrence order

Tab. 4-4:  Sorting criteria of each column
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4.12.3 Showing the Location of the Coil in the Source

The following methods are provided to show the location of the coil in the source code:
@ Selecting a row and clicking the Show button
® Selecting a row and pressing the Enter key

® Double-clicking a row

Deuble Coil Check ) PP [ JET |
Duphcals cols.
Deviee | Puogran | Slap | Sowce [ Cables |
Lw. YT TR YPTTRET=TT FPETTRT R YT =

Filter by etuction

B OUT [ SET B BST ¥ PLS M PLF W WC [ 5F1 [ EGP [ EGF [+ EF B DELTA 4l Hore:

™ Minimigs dislog after Show

Fig. 4-44: Showing the location of the coil in the source code

The location of the coil can be displayed on the following detail level in the various body, action
and transition languages:

Language Position

LD /FBD The body will be opened and the network will be marked.
IL/MELSEC IL The body will be opened and the line will be marked.

ST The body will be opened and the line will be marked.
SFC The body will be opened.

Tab. 4-5: Displaying the location of a coil
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NOTES

Since the dialogue is modeless, it is possible to change the project after displaying the
results. In this case there is a chance that the original location of the coil is moved or deleted,
so jumping to that point in the source code will produce false results.

A confirmation message will be displayed when you want to see the location of the coil, but
the project was changed since the check.

In case of the SFC program in A-series projects no location information will be available.
The device name and program name will be displayed, but the fields Step, Source and Call
tree will include a dash (—) only, and the button Show will be grayed.

There are situations in which the location of the coil cannot be shown (e.g. because of
security settings or because the container body is in a closed library, etc.).

In this case the corresponding editor will display a message explaining the reason, and the
Double Coil Check dialogue will be kept active.
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4.13

NOTES

Verifying Projects

By using the function of verifying projects you can verify an opened project with an other
project. This function is based on the functionality of Verify in the menu Project - Transfer
(see also section 8.7.2).

While the functionality of online verify compares the opened project to the one downloaded to
the PLC, the functionality of project verify will compare the currently opened project to another
project on the PC, selected by the user.

To verify two projects choose the menu Project, the sub menu Other and then Verify. In the
opened dialogue box select the desired project to be compared with the current project.

The following project elements will be verified:

Boot settings (boot files) (if the PLC is of the Q/QnA series, except Q Remote I/O projects)
PLC-Parameters

Main program

Sub program (if allowed for the PLC type)

SFC program (if allowed for the PLC type)

SFC program file header (if SFC is allowed for the PLC type, and itis of the Q/QnA series)

Timer initial values of main and sub program (if the PLC is of the A series)

Counter initial values of main and sub program (if the PLC is of the A series)

The opened project will not be closed (only its database file will be closed). Therefore you do
not have to save the project before starting the comparison.

The comparison is separated into two parts: the PLC-parameter and the program. Both
projects have to include parameters to start the parameter verification, otherwise the parame-
ters are incomparable.

The program comparison is not only based on the compiled code, so the two projects do not
have to be compiled to start the program verification. The projects will also be considered to
have been changed if unsaved changes exist in any open editors. The user will be warned, if
either project has been changed since last build.

The for comparison selected project may not be opened in the current or another GX IEC
Developer instance. Consequently a project cannot be compared to itself.

An improperly closed project cannot be compared to the opened project. It must be repaired
first by opening it in GX IEC Developer normally.

A project last saved with a newer version of GX IEC Developer cannot be compared to the
currently opened project.

A projectlast saved with a version of GX IEC Developer older than 4.00 cannot be compared
to the currently opened project. It must be converted first by opening itin GX IEC Developer
normally.

Parameters of a project last saved with a version of GX IEC Developer older than 6.00
cannot be compared to the current project’s parameters. The project must be converted first
by opening it in GX IEC Developer normally.

| Only projects for the same CPU type can be compared.
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NOTE In case of a Q Remote I/O project, the verify function compares only parameters, because a
Q Remote I/O project does not have program data. If the comparison is successful (no error
happens), the possible results are:

e PLC-Parameter identical
e PLC-Parameter not identical
If the parameters cannot be compared due to an error, the error will be displayed in a
message box and the Verify Result Messages dialogue will not be shown.
Afterthe chosen projectis read, the comparison results will be displayed in the dialogue Verify
Result Messages shown below. This is the same dialogue as for online verify (see also
section 8.7.2).
Verify Result Messages _ o] x| Fig_ 4-45:
PLC-Parameter not identical Dlalogue box
ain-Prograrm not idertical
Timer-setting Yalues of Main-Program not identical
SFC-Program notidentical
Show | Close |
The PLC parameters are compared in whole (having the incomparable blocks removed), so
there may be two cases: identical or not identical. The program will be compared part-by-part
(e.g.main program, SFC program, etc.), and for each not identical part a message is displayed
in the dialogue. If the comparison shows no difference in any of the program's elements, then
only the message "Program identical" is displayed. Additionally, there are messages indicating
if an element exists in either project but not in the other.
The following table lists the messages related to the various project elements. These
messages are the same as for online verify.
Element “Identical” message “Not identical” message
Boot file "Boot file identical" "Boot file not identical"
Parameter "PLC-Parameter identical" "PLC-Parameter not identical"
Main program "Main-Program not identical"
Sub program "Sub-Program not identical"
SFC program "SFC-Program not identical"
SFC program file header :'SFC_-Pr?gram file header not
identical
Timer initial values (main program) | i ical" “Timer-setting Values of
Program identical Main-Program not identical
Timer initial values (sub program) Timer-setting Values of
Sub-Program not identical”
Counter initial values "Counter-setting Values of
(main program) Main-Program not identical"
Counter initial values "Counter-setting Values of
(sub program) Sub-Program not identical"
Tab. 4-6: List of Messages related to the command Verify
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Verifying Projects

The following table lists the messages displayed if an element is missing from either or both
projects. These messages are the same as for online verify.

Element

Absence

Message

Remark

Boot file

Missing from either
or both projects

"Boot file incomparable"

If the selected project is older
than version 6.00 or the boot
file of either project was
deleted.

If an error happens at the
reading of one of the boot
files because the boot file is
corrupted.

If the parameter of one of the
projects is security protected.

Parameter

Missing from chosen
project

"PLC-Parameter incomparable"

It is impossible to open a
project without parameters,
so the parameters are never
missing in the currently open
project.

Main program

Missing from either
or both projects

"Program incomparable"

If there is no main program in
either or both projects a
comparison is not possible.

Sub program

Missing from either
project

"Sub-Program exists in current, but
not in selected project" or
"Sub-Program exists in selected, but
not in current project”

If there is no sub program in
either of the projects a
comparison is not possible.

Sub program

Missing from both
projects

If there is no sub program in
both of the projects a
comparison will not be
performed.

SFC program

Missing from either
project

"SFC-Program exists in current, but
not in selected project" or
"SFC-Program exists in selected, but
not in current project”

If there is no SFC program in
either of the projects a
comparison is not possible.

SFC program

Missing from both
projects

If there is no SFC program in
both of the projects a
comparison will not be
performed.

SFC program
file header

Not covered

A SFC program header
always exists in Q/QnA
projects if a SFC program
exists.

Timer/counter
initial values

Not covered

These initial values always
exist in projects for A series
CPUs.

Tab. 4-7:

List of Messages displayed if an element is missing

Detected differences in the program code can be shown in a Main or Sub Program Differ-
ence window via the Show button. The verify results are listed as recompiled MELSEC IL, the
differences are highlighted in the error color. The left part of the window lists the current project
code, the right part of the window lists the selected project code.

When the Main or Sub Program Difference window is opened the following menu items are
available in the Tools menu:

Next Difference: Next Difference or the tabulator key will position the text in the window so
that the first line of the next difference is the top most line. The top most line will be selected.
The according calltree, number of network and for IL and ST the line in the network of the
selected line are shown in the status bar. If no next difference exists, the menu itemis greyed.

Previous Difference: Previous Difference or the shift tabulator key will position the text in the
window so that the first line of the previous difference is the top most line. The top most line will
be selected. The according calltree, number of network and for IL and ST the line in the
network of the selected line are shown in the status bar. If no previous difference exists, the
menu item is greyed.
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Goto Editor: Goto Editor or a double click on a selected line will open the according POU
body. In IL/ST the according line and in LD/FBD the according network is positioned to the
visible area and marked with the browser colour in the network column.

If no POU body relates to the selected line a message window is opened to inform you of this
circumstance. The message text is “The selected line belongs to code generated for task or
program handling. No editor could be opened.”

Show Step Number: This menu item is checked as default. If it is checked, the step number for
each instruction for the code of the current project and the selected project are displayed.
Ifitis not checked, the step numbers are not displayed. If aline is selected and the step number
is not displayed, the line is marked with a small box in front of the instruction.
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PLC Parameter

5

5.1

NOTE

Parameters

PLC Parameter

The command Parameter - PLC in the Project Navigator provides options for configuring your
system.

The CPU type can be changed by selecting the command Change PLC Type in the Project

+
menu or by clicking on the Q icon.
In the dialogbox Change PLC Type you can select a PLC series and a PLC type.

@ If you change the PLC series and/or the PLC type and confirm with OK, all parameters for
the new PLC type will be reset to defaults.

@ If you do not change the PLC series/PLC type but want all previous parameter changes to
become inactive, confirm with OK.

@ If you do not want to change anything, click Cancel.

The default settings produce trouble-free program performance for most applications. If you
are using a network you must configure it with Parameter - Network before starting work,
however. If the configuration parameter settings lead to problems in your project, GX IEC
Developer will display an explanatory warning message.

The PLC parameters are set automatically for the PLC type you select. Some of the
parameters explained below are not relevant for all PLC types, and they are thus not
displayed when some specific PLC types are selected.

For any information or particular explanation required for parameter setting, refer to the corre-
sponding CPU user's manual and programming manual to pre-design them. The setting items
are assigned to the tab screen purpose-by-purpose.

Bn[H) Paramete
PLE name |PLC e | PLCRAS | Device | Program | Bootfile |SFC | 170 assignment |
— Timer limit zetting

Low |1 oo " Common pointer Mo. P ID After  [0-4035) ‘
e mz [Tmz--1000msz)
High 100 0.1 prs--1 00
speed ms (.1ms sl Foints occupied by empty ot [7] |45 - | Prints
- RUN-PAUSE contacts — Syztem interrupt zetting:
R &8 I Ll Interrupt counter start Mo, C I [D0--FEE)
PALISE = [#0--=1FFF) Fized scan interval
Fiemate reset 125 |1DD.D e [0.5ms-1000ms]
Al
L 123 |4U-D ms [0.5ms--1000ms]
— Output mode at STOF to RURK
1+ Previous state 130 |2U-D me (0. 5rng-1000mz) Higti speed
. ififi tsett
™ Recalculate [output is 1 san later) 121 Im_u ms (0 5ms-1000ms] (ENRE 2EnT
— Floating point arithrmetic proceszing : p
r Eertarmimtenal anttmetc openations Interr.upt FIESJENT FIH.Ed scan program setiing
i1 doUblE prECiEmr ™ High speed execution
— Intelligent function module setting Module syrchranization
IFkermupt pointer setting | ’]7 Synchronize inteligent module's pulse up ‘
[F|S eftings should be zet as zame when APLE ) X )
using multiple CPL. ¥ Use special relay / special register from SM /501000
Acknowledge <Y azsignment | hultiple CPU settingsl Drefault I Check. | Erd | Cancel I

Fig. 5-1:  Parameters
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5.1.1 Setting the PLC Parameters
The following table lists the PLC parameter setting items on a series basis. Set the parameters
as required.
System Q
A QnA FX
" QOO0 qnH | anupH | anPH | anpRH | Remote
PLC name O o o [ J [ [ J [ O [ J
PLC system (1) o o o o o o o o o
PLC system (2) O O O O O O O O o
Positioning O O O O O O O O [ J
PLC file O o o [ J [ J [ J [ J O O
PLC RAS (1) o o o o o o o o O
PLC RAS (2) O O O o o o o O O
Device o o o [ J [ [ [ ©) ®
Program O o o [ J [ J [ J [ J O O
Boot file O L) o [ o o o O O
SFC O o o o o o o O O
I/0 assignment ) ) () o o [ ) o () o
Memory capacity [ ] O O O O O O O [ J
Operational
settings O O O O ©) ©) O o @)
Serial O O o O O O O O O
Tab. 5-1: PLC parameter setting items
5.1.2 Common Notes on Parameters
Parameter display
This part describes the setting item tabs and network parameter setting items.
Example v AnA Parameter
|PLC systemm | PLC file | PLER&S | Device | Program | Bootfle | SFC |10 assignment |
Fig. 5-2:  QnA Parameter
A

The meanings of the symbols are the same also when displayed with network parameters.
® Red: The PLC does not operate until data is set. (Data is not set.)

® Blue: Datais set.

® Magenta: The PLC operates without setting data or with the default. (Data is set.)

[ J

Dark blue: Data is set.
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Common buttons for parameters

This part describes the settings common to PLC and network parameters.

Acknowledge =1 assignment MuMmeJLESEHMQsl D efault | Check | End | Cancel |

Fig. 5-3: = Common buttons for parameters

Default button
This button returns all of the setitems or values to the previous settings. This button is available
only for the currently open tab.

Check button
Use this button to check the set items or values to see if they are correct. This button is avail-
able only for the currently open tab.

End setup
The End button defines the set items or values and terminates the setting.

Cancel button
Cancels the set items and terminates editing.

Acknowledge X/Y Assignment button

This button is available for the models A2ACPU(S1), ASBACPU, A2AS(S1), A2AS-S30,
A2AS-S60, A2UCPU(S1), A2USCPU(S1), A2USHCPU(S1), ASBUCPU, and QnACPU,
QCPU(Q mode). It is used to confirm the X/Y assignment numbers of the data set in the 1/0
assignment setting.

Acknowledge XY Azsignment B

Hi' Mo Type Slat | Module type [ Pointz M odel name Duplication &
a0no
a0t
0020
0030
0040
Q050
Q0&D
a070
Q020
0030
(00
Q0BD
0co
onoo
Q0ED -

I the /0 azzignment setting, 1t iz not possible to check corectly, when there iz a slot of the
Lngetting an the way.

Fig. 5-4: XY Assignment
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Display

Description

1/0 assignment

Displays I/O assignment information.

MINI

Displays I/0O assignment information and MINI automatic refresh setting information.

remote I/O network:

CC-Link Displays I/0O assignment information and CC-Link automatic refresh setting information.
NET (Il) Master station: Displays I/O assignment information and refresh parameter
information.
Local Station: Displays I/O assignment information and refresh parameter
information.
NET/10 PLC-to-PLC network, | Displays network parameter information.

Tab. 5-2:  Display by type

The priority of display is shown below:

@® 1/0 assignment (AnACPU, AnUCPU, Q/QnA series)

@ Fourth MELSECNET network refresh parameter (AnUCPU, Q/QnA series)
(® Third MELSECNET network refresh parameter (AnUCPU, Q/QnA series)

@ Second MELSECNET network refresh parameter (AnUCPU, Q/QnA series)
(® First MELSECNET network refresh parameter (AnUCPU, Q/QnA series)

® MELSECNET/MINI refresh (AnACPU, AnUCPU, QCPU (A mode)/QnA series)

@ CC-Link remote I/0O (Q/QnA series)

The Duplicate Error area displays the first duplicate item detected in checking the items
according to the priority.
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Multiple CPU setting button
Setting cannot be made for Q00J/Q00/Q01CPU and remote /O projects.

Multiple CPU settings

No. Of PLC
Set one to four modules.

Host CPU number
Set the number of the Host CPU.

Operating mode
Set the operation (stop) at a PLC stop error.

Multiple CPU synchronous startup setting
Set the target PLC.

Online module change
Make setting when performing online module change.

I/0 sharing when using Multiple CPUs
Specify the shared 1/Os.

Communication area setting
Set the CPU shared memory G between multiple CPUs.
Usable devices: B, M, Y, D, W, R, ZR

Multiple CPU high speed transmission area setting
(QnU CPU only, except Q02U)
Make settings to use Multiple CPU high speed transmission

Fig. 5-5:  Multiple PLC setting

No.of PLC
Clicking the Default button in I/O assignment keeps the multiple PLC setting unchanged.
When the set number of PLCs is one, a multiple CPU system configuration is not set.

Host CPU setting
When the modules are not grouped, they are all put under the control PLC of the PLC No. 1.
OPERATION ERROR appears if access is made to any module outside the groups.

Communication area setting (Refresh setting)
The maximum input range of each module is 0 to 2048 points.
Set the total number of all modules to within 4096 points.

Multiple CPU high speed transmission area setting
Set the total number of all modules to within 12k points.

Assignment confirmation button
Click this button to open a window showing a schematic diagram of the division of the PLCs'
shared memory.
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5.1.3

PLC Parameter ltem Lists

PLC parameter item list of the Qn(H) and QnU(D)(E)(H)

PLC file

PLC name

Device Label
Set the CPU label.

Comment
Set the CPU comment.

PLC system

Timer limit setup
Set the time limits of the low-/high-speed timers.

RUN-PAUSE contacts
Make setting to control RUN/PAUSE of the CPU.

Latch data backup operation valid contact

(QnU CPU only)

Make setting for contact to trigger latch data backup.
Remote reset

Set enable/disable of remote reset operation.

Output mode at STOP to RUN
Set the output mode at STOP to RUN.

Floating point arithmetic processing (QnH CPU only)
Make setting to perform floating point arithmetic operation
at high speed.

Intelligent functional module setting
Set the assignment of the interrupt pointers (150 to 1255) and
the first I/O No. and first SI No. of the intelligent function unit.

Common pointer
Set the first No. of the common pointers.

Number of empty slots
Set the number of empty slots.

System interrupt settings
Set the first No. of the interrupt counters (QnH CPU only) and
the fixed scan intervals of the interrupt pointers.

Interrupt program/Fixed scan program setting
Set whether the interrupt/fixed scan program is run at high
speed or not.

Modul synchronization
Set whether the start of the Q CPU is synchronized with that
of the intelligent function unit.

Compatibility with A-PLC (QnH CPU only)
Set whether the special relays/special registers for MELSEC-A
series (SM1000/SD1000 and later) are used or not.

Service processing setting (QnU CPU only)
Set the service processing time.

Fig. 5-6:

PLC parameter item list of the QnH, QnU (1)

File register
Set the file register file to be used.

Comment file used in a command
Set the comment file to be used in a
command.

Device initial value
Set the device initial value file to be
used.

File for local device
Set the local device file to be used.

File used for SP.DEVST/S.DEVLD

instruction (QnU CPU only)
Set whether and if which file is used.

Device

Dev. Point
Set the number of device points to be
used.

Latch [1] start
Set the latch range valid for latch
clear key operation.

Latch [2] start
Set the latch range invalid for latch
clear key operation.

Local dev. Start
Set the range of the device used as a
local device.

Latch setting of file register
(QnU CPU only)
Set the latched range for the file register.

Indexing setting of ZR device
(QnU CPU only)

Specify 32-bit indexing of file register
after a given Z device.
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PLC RAS

WDT [Watchdog timer] setup
WDT setting
Initial execution

Low speed execution (QnH CPU only)
Make WDT settings of the CPU.

Error check
Set whether the specified error is to be detected or not.

Operating mode when there is an error

Constant scanning
Set the constant scan time.

Low speed program execution time (QnH CPU only)
Set the time for execution of a low-speed program.

Breakdown history (QnH CPU only)
Set the storage target of the CPU's breakdown history.

Program |

[

Program
Set the execution type for use of multiple programs.

Boot file |

Fig. 5-6:

[

Boot file setup
Set the boot-run file, etc.

Set the display mode of the CPU on detection of an error.

SsFc |

|— SFC

Make various settings needed for an
SFC program.

I/O assignment |

1/0 assignment

Set each unit loading status of the
system.

Make switch settings of the
intelligent function module.
Reserve the multiple CPUs.
(Refer to the items common to the
PLC parameters for the multiple
PLC setting.)

Base setting
Set the base model, power supply
module model, etc.

Built-in Ethernet port
(QnUDE(H) CPU only)

PLC parameter item list of the QnH , QnU (2)

IP address
Set the IP address etc.

Communication data code
Set binary code or ASCII code.
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PLC parameter item list of the QnPH

PLC name

Device Label
Set the CPU label.

Comment
Set the CPU comment.

PLC system

Timer limit setup
Set the time limits of the low-/high-speed timers.

RUN-PAUSE contacts
Make setting to control RUN/PAUSE of the CPU.

Remote reset
Set enable/disable of remote reset operation.

Output mode at STOP to RUN
Set the output mode at STOP to RUN.

Floating point arithmetic processing
Make setting to perform floating point arithmetic operation
at high speed.

Intelligent functional module setting
Set the assignment of the interrupt pointers (150 to 1255) and
the first I/0O No. and first SI No. of the intelligent function unit.

Common pointer
Set the first No. of the common pointers.

Number of empty slots
Set the number of empty slots.

System interrupt settings
Set the first No. of the interrupt counters and the fixed scan
intervals of the interrupt pointers.

Interrupt program/Fixed scan program setting
Set whether the interrupt/fixed scan program is run at high
speed or not.

Unit synchronization
Set whether the start of the QCPU is synchronized with that
of the intelligent function unit.

Compatibility with A-PLC

Set whether the special relays/special registers for MELSEC-

series (SM1000/SD1000 and later) are used or not.

Fig. 5-7:  PLC parameter item list of the QnPH (1)

PLC file

File register
Set the file register file to be used.

Comment file used in a command
Set the comment file to be used in a
command.

Device initial value
Set the device initial value file to be
used.

File for local device
Set the local device file to be used.

Device

Dev. Point
Set the number of device points to be
used.

Latch [1] start
Set the latch range valid for latch
clear key operation.

Latch [2] start
Set the latch range invalid for latch
clear key operation.

Local dev. Start
Set the range of the device used as a
local device.

A
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PLC Parameter

PLC RAS (1) |

WDT [Watchdog timer] setup
WDT setting
Initial execution

Low speed execution
Make WDT settings of the CPU.

Error check
Set whether the specified error is to be detected or not.

Operating mode when there is an error

Constant scanning
Set the constant scan time.

Low speed program execution time
Set the time for execution of a low-speed program.

Breakdown history
Set the storage target of the CPU's breakdown history.

\ PLC RAS (2) |

|— Memory check

Set whether a program memory check will be made or not.

‘ Program |

I— Program

Set the execution type for use of multiple programs.

‘ Boot file |

[

Boot file setup
Set the boot-run file, etc.

Fig. 5-7:  PLC parameter item list of the QnPH (2)

SFC |

I— SFC

Make various settings needed for an
SFC program.

| I/0 assignment |

Set the display mode of the CPU on detection of an error.

1/0 assignment

Set each unit loading status of the
system.

Make switch settings of the
intelligent function module.
Reserve the multiple CPUs.
(Refer to the items common to the
PLC parameters for the multiple
PLC setting.)

Standard setting
Set the base model, power supply
module model, etc.
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PLC parameter item list of the QnPRH

PLC name

Device Label
Set the CPU label.

Comment
Set the CPU comment.

PLC system

Timer limit setup
Set the time limits of the low-/high-speed timers.

RUN-PAUSE contacts
Make setting to control RUN/PAUSE of the CPU.

Remote reset
Set enable/disable of remote reset operation.

Output mode at STOP to RUN
Set the output mode at STOP to RUN.

Floating point arithmetic processing
Make setting to perform floating point arithmetic operation
at high speed.

Intelligent functional module setting
Set the assignment of the interrupt pointers (150 to 1255) and
the first I/0O No. and first SI No. of the intelligent function unit.

Common pointer
Set the first No. of the common pointers.

Number of empty slots
Set the number of empty slots.

System interrupt settings
Set the first No. of the interrupt counters and the fixed scan
intervals of the interrupt pointers.

Interrupt program/Fixed scan program setting
Set whether the interrupt/fixed scan program is run at high
speed or not.

Unit synchronization
Set whether the start of the QCPU is synchronized with that
of the intelligent function unit.

Compatibility with A-PLC

Set whether the special relays/special registers for MELSEC-

series (SM1000/SD1000 and later) are used or not.

Fig. 5-8:

PLC file

File register
Set the file register file to be used.

Comment file used in a command
Set the comment file to be used in a
command.

Device initial value
Set the device initial value file to be
used.

File for local device
Set the local device file to be used.

Device

Dev. Point
Set the number of device points to be
used.

Latch [1] start
Set the latch range valid for latch
clear key operation.

Latch [2] start
Set the latch range invalid for latch
clear key operation.

Local dev. Start
Set the range of the device used as a
local device.

A

PLC parameter item list of the QnPRH (1)

5-10
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PLC RAS (1) |

WDT [Watchdog timer] setup
WDT setting
Initial execution

Low speed execution
Make WDT settings of the CPU.

Error check
Set whether the specified error is to be detected or not.

Operating mode when there is an error

Constant scanning
Set the constant scan time.

Breakdown history
Set the storage target of the CPU's breakdown history.

\ PLC RAS (2) |

I— Memory check

Set whether a program memory check will be made or not.

Program |

I— Program

Set the execution type for use of multiple programs.

Boot file |

Fig. 5-8:

[

Boot file setup
Set the boot-run file, etc.

SFC |

I— SFC

Make various settings needed for an
SFC program.

| I/0 assignment |

Set the display mode of the CPU on detection of an error.

PLC parameter item list of the QnPRH (2)

1/0 assignment

Set each unit loading status of the
system.

Make switch settings of the
intelligent function module.

Standard setting
Set the base model, power supply
module model, etc.

GX IEC Developer Reference Manual
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PLC parameter item list for Q series remote I/O station

PLC system settings

Number of vacant slot points
Set the number of vacant slot points.

Module synchronization setting
Set whether a QCPU startup is synchronized
with an intelligent function module startup or not.

PLC RAS settings

Error check

Operating mode when there is an error

Set whether operation will be stopped or not at occurrence

of a fuse blown or 1/0O module comparison error.

Operation settings

Remote I/O station switch settings

output hold designation enable.

Inter-device transfer parameters

Set the link device range, etc. for communication with

I/0 assignment settings

Set whether the specified error will be detected or not.

Set cyclic communication error-time output hold and

1/0 assignment settings

Set the module loading states of the system.
Make the switch settings of the intelligent
function module.

Basic settings
Set the base type, power supply module type,
etc.

the I/O and special function modules of each remote 1/O station.

Fig. 5-9:  PLC parameter item list for Q series remote I/O station

5-12
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PLC parameter item list of the Q00J/Q00/Q01CPU

PLC name

Device Label
Set the CPU label.

Comment
Set the CPU comment.

PLC system

Timer limit setup
Set the time limits of the low-/high-speed timers.

RUN-PAUSE contacts
Make setting to control RUN/PAUSE of the CPU.

Remote reset
Set enable/disable of remote reset operation.

Output mode at STOP to RUN
Set the output mode at STOP to RUN.

Number of empty slots
Set the number of empty slots.

System interrupt settings

intervals of the interrupt pointers.

Interrupt program/Fixed scan program setting

speed or not.

Unit synchronization

PLC file (Setting is disabled for Q00J)

File register
Set the file register file to be used.
(Setting is fixed)

Device

Dev. Point
Set the number of device points to be
used.

Latch [1] start
Set the latch range valid for latch
clear key operation.

Latch [2] start

Set the first No. of the interrupt counters and the fixed scan

Set whether the interrupt/fixed scan program is run at high

Set whether the start of the QCPU is synchronized with that

of the intelligent function unit.

PLC RAS

WDT [Watchdog timer] setup
L WDT setting
Make WDT settings of the CPU.

Error check
Set whether the specified error is to be detected or not.

Operating mode when there is an error

Constant scanning
Set the constant scan time.

| Bootfile |

I— Boot file setup

Set the boot-run file, etc.

Set the display mode of the CPU on detection of an error.

1/0 assignment

1/0 assignment

Set each unit loading status of the
system.

Make switch settings of the
intelligent function module.
Reserve the multiple CPUs.

Standard setting
Set the base model, power supply
module model, etc.

Serial (Setting is disabled for Q00J)

Baud rate
Set the baud rate.

Sum check
Set the sum check.

Transmission wait time
Set the transmission wait time.

RUN write setting
Set whether online program
change can be made or not.

Fig. 5-10: PLC parameter item list of the Q00J/Q00/Q01CPU
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PLC parameter item list of the QnA series

PLC name PLC file

Device label File register

Set the CPU label. Set the file register file to be used.

Comment Comment file used in a command

Set the CPU comment. Set the comment file to be used in a
command.

PLC system Device initial value
Set the device initial value file to be

used.

Timer limit setup
Set the time limits of the low-/high-speed timers.

RUN-PAUSE contacts
Make setting to control RUN/PAUSE of the CPU.

Remote reset Device

Set enable/disable of remote reset operation.

File for local device
Set the local device file to be used.

Output mode at STOP to RUN Dev. Point
Set the output mode at STOP to RUN. Set the number of device points to be
used.

General data processing
Set the number of units to be handled by single general data Latch [1] start

processing. Set the latch range valid for latch
Common pointer clear key operation.

Set the first No. of the common pointers. Latch [2] start

Set the latch range invalid for latch
clear key operation.

Number of empty slots
Set the number of empty slots.

Local dev. Start
Set the range of the device used as a

System interrupt settings

Set the first No. of the interrupt counters and the fixed scan local device.
intervals of the interrupt pointers.
PLC RAS | SFC |
WDT [Watchdog timer] setup I— SFC _ .
WDT setting Make various settings needed for an

SFC program.
Initial execution

Low speed execution ,
Set the WDT timers of the CPU. | /O assignment |

Error check
Set whether the specified error is to be detected or not.

1/0 assignment
Set each unit loading status of the
system.

Operating mode when there is an error
Set the display mode of the CPU on detection of an error.

Standard setting
Set the base model, power supply
unit model, etc.

Constant scanning
Set the constant scan time.

Low speed program execution time
Set the time for execution of a low-speed program.

. . | Program |
Annunciator display mode

Display F No.
spiay o Program

Display comment Set the execution type for use
of multiple programs.

Display occurrence time

Set the display mode established when the annunciator -

has turned on. | Boot file |
Breakdown history
Set the storage target of the CPU's breakdown history. Boot file setup

Set the boot-run file, etc.

Fig. 5-11: PLC parameter item list of the QnA series
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PLC parameter item list of the A series

Memory capacity

Program capacity
Set the main, sub, microcomputer and other
capacities.

Comment
Set the comment capacity.

Expanded comment
Set the extended comment capacity.

File register
Set the file register capacity.

Capacity for debugging
Set the sampling trace and status latch capacities.

Memory capacity information
Display the total of memory to be used.

PLC RAS

WDT setup
Set the WDT.

Operating mode when there is an error

Set whether operation will be stopped or continued
at occurrence of a fuse blow, operation error,

1/0 unit verify error or special unit access error.

Annunciator display mode
Set whether annunciator display is provided or not.

PLC system

RUN-PAUSE contacts
Set the contacts which control RUN/PAUSE of
the CPU.

System interrupt setup
Set the range of the counter used in an interrupt
program.

Output mode at STOP to RUN
Set the output status at STOP to RUN.

Data communications request batch
processing

Set whether the transient communications
request is processed or not in the END
processing of its scan.

Remote I/O setting for A2C PLC

Set the occupied slot count and remote 1/0
assignment of each station when the
A2C/A2CJCPU is selected.

| 1/0 assignment |

I— 1/0 assignment

Set the type (empty, input, output, special),
model and points.

Device |

|— Device setup

Set the points and latch range of each device
used in a sequence program.

Fig. 5-12: PLC parameter item list of the A series
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PLC parameter item list of the FX series

Memory capacit){

PLC system (2) |

Memory capacity
Set the memory capacity that the PLC has.

Comment capacity
Set the comment capacity.

File register capacity
Set the file register capacity.

Program capacity
Set the sequence program capacity.

‘ Device |

[

Device setup
Set the latch range.

‘ PLC name |

|— PLC name

Comment the PLC program.

‘ I/0 assignment |

[

1/0 assignment
Set the first/last values of the I/O relays.

‘ PLC system (1) |

Battery less mode
Make this setting when performing operation
without the memory backup battery of the FX2N,

Protocol
Set the communication protocol.

Data length
Set the data length.

Parity
Set the parity.

Stop bit
Set the stop bit.

Transmission speed
Set the transmission speed.

Header
Set the header.

Terminator
Set when making the terminator valid.

Control line
Set when making the control line valid.

H/W type
Normally choose RS-232C or RS-485.

Control mode
Display the control mode data.

Sum check
Set when adding sum check.

Transmission control procedure
Choose format 1/format 4.

Station number setting
Make station number setting.

Time out judge time
Set the time-out period.

FX2NC, or FX3UC PLC. | Positioning |

MODEM initialized

Set the modem initialization command when
making remote access to the FX1S, FX1N, FX2N,
FX1NC, FX2NC, or FX3UC PLC

RUN terminal input

When using the input (X) of the FX1S, FX1N, FX2N,
FX1NC, FX2NC, or FX3UC PLC as the external
RUN/STOP terminal, set its input number.

Fig. 5-13: PLC parameter item list of the FX series

[

Make common settings (single entry
for each axis) and detailed settings
(multiple entries for each axis) in the
parameter table of positioning control.

5-16
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5.1.4

Reading of PLC Parameter from the PLC

Itis also possible to read the PLC parameter from the PLC to the Project.

Read PLC data button
This button is located on the I/O assignment tab.

For Q series:

The implementation status is read if the parameter file exists in the PLC. If the unit model, first
X/Y, base model, power supply unit model, extension cable model and slot count have been
set on the Personal computer, the data will be deleted.

If the parameters have been set on GX IEC Developer, the following dialogue box appears to
ask you if the parameter data may be overwritten.

GX IEC Developer

All existing 1/0 assignment, Baze settings, and Multiple CPU settings data will be ovenaritten.
Al labels such as Model name, Base model name, ete. will be reset to default.
Acquires hardware data for the following: Mumber of CPU modules, [/0 assignment
<Slot type [Input, Output, etc.], number of points per slob>, baze settings, and
Multiple CPU settings. detailed settings, and switch settings.

Mo |

Fig. 5-14: Note when reading the PLC data

For QnA series:

When the parameter file exists in the PLC, the parameter file is read.

When the parameter file does not exist in the PLC (implementation read):

After deleting the parameter file in the PLC, setthe PLC from RESET to RUN and read the PLC
data. If the unit model, first X/Y, base, power supply unit and extension cable have been set on
the Personal computer, the data will be deleted.
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5.2 Parameters for Redundant PLCs

The command Parameter - Redundant PLC in the Project Navigator provides options for
configuring a redundant system.

Fig. 5-15:

[T Project [c-\GARAGE] (06.07.05 09:38-43) The Project Navigator window

o-'fiifl Library_Pool (2 entries. 25.07.03 11:50:52) for the QnPRH CPU
=-E# Parameter (060705 09:-43-42)

e PLC [08.07.05 09:44:40)
08 Redundant PLC [0E.07.05 09:44:40)
.,l'!’ P etwark, [06.07.05 09:44:40]
o Bl Module Configuration (06.07.05 03:44:40)
[ﬂ---L@ Tazk_Pool [3 entries, 12.09.03 11:45:36)
------ fgg DUT_Pool [0 entriez, 25.07.03 11:50:51)
----- J—# Global_Warz [17 entries, 19.04.04 08:44:15]
[El---ﬁig POU_Pool [4 entriez. 12.09.03 11:45:36])

@ Praoject IQI% Calltres I 92 sed by

Redundant PLC parameter item list of the QnPRH

Redundant Parameters

Operation settings

— Start mode setting
Set the device status when the system is powered on/reset.

— Standby system watch setting
Check for a stanby system fault.
If a fault occurs, error check can be made using the PLC diagnostics.

— Debug mode setting
Set a start in the debug mode.

— Backup mode setting
Set the same type of operating status consistency.

Tracking settings

Tracking device settings
Set the tracking transfer setting data.

Tracking characteristics settings
Set the transfer mode.

Fig. 5-16: Redundant PLC parameter item list of the QnPRH
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5.3 Network Parameters
The command Parameter - Network in the Project Navigator provides options for configuring
your networks. Clicking on Parameter - Network opens the following dialogbox.
Fig. 5-17:
Dialogbox Network parameter
MELSECNET /Ethemet |
MELSECHET / MIMI |
CC-Link |
| Lance I
If the network parameter settings lead to problems in your project, GX IEC Developer will
display an explanatory warning message.

NOTE The PLC parameters are set automatically for the PLC type you select. Some of the
parameters explained below are not relevant for all PLC types, and they are thus not
displayed when some specific PLC types are selected.

For any information or particular explanation required for network parameter setting, refer to
the corresponding CPU user's manual and programming manual to pre-design them. The
setting items are assigned to the tab screen purpose-by-purpose.
5.3.1 Setting the Network Parameters
The following table lists the network parameter setting items on a series basis. Set the parame-
ters as required.
A System Q
Network AnUCPU QnA
AnNCPU AnACPU QCPU CPU Remote I/0
(A mode)
MELSECNET ) ) o o O @)
MELSECNET II O Y o ) O O
MELSECNET/10 O O ) ) ) O
MELSECNET/10H @) @) O O o @)
MELSECNET/MINI Y O ) ) O O
CC-Link @) @) O o Y )
CC-Link Ver. 2 O O O O ) Y
ETHERNET O O O ) ) Y
Tab. 5-3:  Network parameter setting items
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5.3.2 Common Notes on Parameters
About ltems Common to the Network Parameters
This section describes operations common to the setting of data link system and network
system parameters.
The following operations cannot be performed as those common to the parameters.
® Cut, copy, paste
® Home and End keys are invalid.
The meanings of the symbols are the same also when displayed with PLC parameters.
@® Red: The PLC does not operate until data is set. (Data is not set.)
@® Blue: Data is set.
® Magenta: The PLC operates without setting data or with the default. (Data is set.)
@® Dark blue: Data is set.
Example V. MELSECNET Il combined (master station) network range assignment parameter setting
window
fodule 1 M odule 2 M odule 3
Metwark type MHone * |Maone * |Mone -
Starting /0 Mo
Metwork Mo
Tatal stations
Group Mo,
Station Mo,
IMode A - -
|
Meceszary setting] Mo setting 4 Alreadpzet ] Setifitis needed] Mo zelting / Aleady zet )
St K . ¢ I\:I‘I.Srl:ggm;tﬂzlfstation ACCEesE I‘I jv
Interlink: transmizzion palametersl Fleaze input the starting 1/0 Mo, of the module in HEX[1E bit) form
Acknowledge <" assignment | Fouting parameters | Agsighment image I Check | End | Cancel |
Fig. 5-18: MELSECNET Il combined (master station) network range
A
Check button
Use this button to check the set items or values to see if they are correct. This button is avail-
able only for the currently open tab.
End setup
The End button defines the set items or values and terminates the setting.
Cancel button
Cancels the set items and terminates editing.
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Aszzignment methiod
P

™ Start/End

Acknowledge X/Y Assignment button
This button is available for the models A2ACPU(S1), ABACPU, A2AS(S1), A2AS-S30,
A2AS-S60, A2UCPU(S1), A2USCPU(S1), A2USHCPU(S1), ASBUCPU, and QnACPU,
QCPU(Q mode). It is used to confirm the X/Y assignment numbers of the data set in the 1/0
assignment setting.

Routing Parameters button
Set the routing parameters in the following dialogbox, that is opened by clicking the button.

Transfer ko
netwark o

Intermediate
nietwark Mo,

Intermediate| * |
station Mo, ||

o0 |l fo fom [ o e | —

End | Cancel

Interlink Transmission Parameters button
Set the interlink transmission parameters in the following dialogbox, that is opened by clicking

the button.

Module 1> 2 | Module 2 -» 1

Fig. 5-19:
Routing parameters

LB L -
Transfer from Transfer ko Tranzfer from Tranzfer bo
Mo, | MHET Il [Master station) FMET 1 0[N armal station] FMET Il [Master station] MMET A0Marmal station]
Paintz Start End Paiits Start End Paints Start End Paints Start End
1
2
3
P
5
E
7
8
g
10 hd
| W[
Clear Check End Caticel
Fig. 5-20: Interlink Transmission Parameters
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Assignment image button
The following dialogue is opened.

Fig. 5-21: Assignment image
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5.3.3

Network Parameter ltem Lists

Network parameter items of the Q series

For the remote 1/O project, only Ethernet or CC-Link may be set.

MELSECNET/10
MELSECNET/H

Network type
Specify the MELSECNET/H-MELSECNET/10
mode,MELSECNET/10 or Ethernet.

Starting I/0O No.
Set the first I/0 No.

Network No.
Set the network No.

Total stations
Set the total number of (slave) stations.

Group No.
Set the group No.

Mode
Set the mode.

Network range type (Common parameters)

— 1/O Master station specification
Set the I/0 master station on the LX/LY
setting screen.

— Reserved station specification
Specify the reserved station.

— Equal assignment
Set when assigning the link device points
of the specified stations equally.

— Identical point assignment
Set the same points according to the
preset total number of stations.

— Supplementary stings

other settings.

— Station inherent parameters
Set the station inherent parameters.

Refresh parameters
Set the refresh parameters.

Interrupt settings

Set the device code, detection method, interrupt

condition, interrupt (Sl) No., Etc.

MELSECNET/H
Remote I/O

Make the transient, low-etspeed cyclic and

Network type
Specify the MELSECNET/H (remote master).

Starting I/0O No.
Set the starting I/0 No.

Network No.
Set the network No.

Total stations
Set the total number of (slave) stations.

Mode
Set the mode.

Network range type (Common parameters)

Reserved station specification
Specify the reserved station.

Equal assignment
Set when assigning the link device points of
the specified stations equally.

Supplementary settings
Make the constant scan and the max. Number
of return stations in one scan.

Refresh parameters
Set the refresh parameters.

Interrupt settings
Set the device code, detection method, interrupt
condition, interrupt (SI) No., Etc.

Fig. 5-22: Network parameter items of the Q series (1)
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CC-Link

Unit count
Set the number of units. (1 to 4 units)

Operational settings

Type
Set the master/local/standby master station, etc.

Master station data link type
Fixed to "PLC parameter auto start".

Mode
Set the mode.

All connectcount
Set the number of slave stations connected.
(1 to 64 stations)

Remote input [RX]
Set the bit devices to be batch-refreshed.

Remote output [RY]
Set the bit devices to be batch-refreshed.

Remote register [Rwr]
Set the word devices to be batch-refreshed.

Remote register [Rww]
Set the word devices to be batch-refreshed.

Special relay [SB]
Set the bit devices to be batch-refreshed.

Special register [SW]
Set the bit devices to be batch-refreshed.

Retry count
Set the number of transmission retries.

Automatic reconnection station count
Set the number of stations automatically reconnected
during 1 scan.

Wait master station No.
Set the station number of the standby master station.

PLC down select
Set whether data link is continued or stopped at a stop
of the CPU.

Scan mode setting
Set whether sequence scans are synchronized or not.

Delay information settings
Set the link scan interval delay time.

Station information settings
Set the station type, number of occupied stations, etc.

Remote device station initial
Set the corresponding station number and procedure

Interrupt settings

Set the parameter name and data link abnormal station.

Ethernet

Network type
Specify the MELSECNET/10H mode or
Ethernet.

Starting 1/0 No.
Set the starting /0O No.

Network No.
Set the network No.

Group No.
Set the group No.

Station No.
Set the station number.

Mode
Set the mode.

Operational settings

Make the communications data code
setting, initial timing setting and IP
address setting.

Initial settings
Make the timer setting and DNS setting.

Open settings
Make the open settings.

Routing information
Set the router relay function, sub-net
mask pattern, default router IP address, etc.

MNET/10 routing information
Set the MNET/10 routing system, net
mask pattern, etc.

——— FTP Parameters

Set the login name, password,
command input watchdog timer, CPU
watchdog timer, etc.

E-mail settings
— General setting
Set the password, mail address, etc.

— Mail server name
Set the SMTP server name and
IP address.

t— Mail receive setting
Set the POP server name and IP address.

— Send mail address setting
Set the mail address.

— News setting
Set the condition device, monitor
condition, etc.

registration (operation, execution and other conditions).

Interrupt settings
Set the detection method, interrupt condition,
interrupt (SI) No., Etc.

Set the device code, detection method, interrupt condition, etc.

Fig. 5-22: Network parameter items of the Q series (2)
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Network parameter items of the QnA series

MELSECNET/10

Network type
Specify the MELSECNET (I, /10).

Starting I/0 No.
Set the first I/O No.

Network No.
Set the network No.

Total stations
Set the total number of (slave) stations.

Network range type (Common parameters)

— 1/O Master station specification
Set the 1/0 master station on the LX/LY
setting screen.

— Reserved station specification
Specify the reserved station.

— Equal assignment
Set when assigning the link device points
of the specified stations equally.

— Identical point assignment
Set the same points according to the
preset total number of stations.

— Supplementary settings
Make the transient, low-speed cyclic and
other settings.

— Station inherent parameters
Set the station inherent parameters.

Refresh parameters
Set the refresh parameters.

Ethernet

Network type
Specify Ethernet.

Starting /0 No.
Set the first /0 No.

Network No.
Set the network No.

Group No.
Set the group No.

Station No.
Set the station number.

IP Address Settings
Set the IP address of the Ethernet unit.

MNET/10 routing information
Set the MNET/10 routing system, net
mask pattern, etc.

FTP Parameters

Set the login name, password,
command input watchdog timer, CPU
watchdog timer, etc.

Routing information
Set the router relay function, sub-net
mask pattern, default router IP address, etc.

Fig. 5-23: Network parameter items of the QnA series (1)
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NOTE

MELSECNET/MINI

Unit count
Set the number of units. (1 to 8 units)

Model name
Set the model name of the
MELSECNET/MINI(S3) loaded.

— Station count
Set the total number of remote 1/0O
stations.

—— Batch refresh receive data
Set the receive data for batch refresh.

——— Batch refresh send data
Set the send data for batch refresh.

— Retry

Set the number of retries made to the
remote /O station where a
communications fault occurred.

—— Response

Set whether access to the master unit
buffer memory is assigned to "link"
priority or "CPU" priority.

—— Error data clear
Set whether the data of the station in
communications error is cleared or held.

——— Abnormal station detection bit data
Set the device where the abnormal station
detection data will be stored.

—— Abnormal communication remote
Set the device where the error code at
error occurrence will be stored.

— Circuit error check
Set the transmission status at occurrence
of a circuit error.

—— STOP time operation
Set whether link is stopped or continued
at STOP of the CPU.

CC-Link

Unit count
Set the number of units. (1 to 4 units)

Operational settings
Set the parameter name and data link abnormal station.

Type
Set the master/local/standby master station, etc.

Master station data link type
Fixed to "PLC parameter auto start".

Mode
Set the mode.

All connectcount
Set the number of slave stations connected. (1 to 64 stations)

Remote input [RX]
Set the bit devices to be batch-refreshed.

Remote output [RY]
Set the bit devices to be batch-refreshed.

Remote register [Rwr]
Set the word devices to be batch-refreshed.

Remote register [Rww]
Set the word devices to be batch-refreshed.

Special relay [SB]
Set the bit devices to be batch-refreshed.

Special register [SW]
Set the bit devices to be batch-refreshed.

Retry count
Set the number of transmission retries.

Automatic reconnection station count
Set the number of stations automatically reconnected
during 1 scan.

Wait master station No.
Set the station number of the standby master station.

PLC down select
Set whether data link is continued or stopped at a stop
of the CPU.

Scan mode setting
Set whether sequence scans are synchronized or not.

Delay information settings
Set the link scan interval delay time.

Station information settings
Set the station type, number of occupied stations, etc.

Fig. 5-23: Network parameter items of the QnA series (2)

| CC-Link parameters cannot be set to the Q4ARCPU.
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Network parameter items of the A series

MELSECNET (Il /10)|

Network type

Starting I/O No.
Set the first I/O No.

Network No.
Set the network No.

Total stations

setting screen.

— Equal assignment

other settings.

Refresh parameters

Set the refresh parameters.

MELSECNET/MINI

Specify the MELSECNET (1I, /10).

Set the total number of (slave) stations.

Network range type (Common parameters)

— 1/0 Master station specification
Set the 1/0 master station on the LX/LY

— Reserved station specification
Specify the reserved station.

Set when assigning the link device points
of the specified stations equally.

— Identical point assignment
Set the same points according to the
preset total number of stations.

— Supplementary settings
Make the transient, link start indication and

— Station inherent parameters
Set the station inherent parameters.

Unit count
Set the number of units. (1 to 8 units)

Model name
Set the model name of the MELSECNET/MINI(S3)
loaded.

Station count
Set the total number of remote 1/O stations.

Batch refresh receive data
Set the receive data for batch refresh.

Batch refresh send data
Set the send data for batch refresh.

Retry
Set the number of retries made to the remote 1/0
station where a communications fault occurred.

Response
Set whether access to the master unit buffer
memory is assigned to "link" priority or "CPU" priority.

Error data clear
Set whether the data of the station in communications
error is cleared or held.

Abnormal station detection bit data
Set the device where the abnormal station detection
data will be stored.

Abnormal communication remote
Set the device where the error code at error
occurrence will be stored.

— Circuit error check
Set the transmission status at occurrence of a circuit
error.

STOP time operation
Cannot be set for the A series.

Fig. 5-24: Network parameter items of the A series
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5.3.4

Used for various
communications

Used to connect
MELSOFT
products

NOTE

Explanations for Network Parameter Setting Screen

The following items are related to network parameter setting.

® Unit valid for other station access
This setting is made valid when there are multiple units which are used without
specifying the network No. or when the network No. has not been set for access to the
other station.
® Read PLC data button
Reads the implementation status.
— For QnA series
Always delete the parameter file of the PLC before reading the implementation
status. The parameter file is read if the parameter file exists in the PLC.
® Remote I/O project
You can set up to four Ethernet modules and CC-Link modules, respectively.
® MELSOFT connection on Ethernet connection (Q Series only)
This setting is used when connecting multiple MELSOFT products such as GX IEC
Developer (a maximum of 17 units) using the TCP/IP communication system.
— Setting procedure:
Ethernet — Open settings — Protocol (TCP) — Open system (MELSOFT
connection)
The screen below gives a setting example when user connections 14 to 16 are used
to connect MELSOFT products, while connections 1 to 5 are used to communicate
with non-MELSOFT products via a MC protocol communication, fixed-buffer
communication, etc.
- Fixed buffer Fairing Existence Local station | Destination Dest, Port
[Fiaties st SRl kel it cammuhication apen cohfirmation Part M. P address Ma.
1 |TCP = |Actve v |Receive v |Procedurs exist |« Mo pairs |« |No confim = 0521 Mo Sethings
2 |TCP = |Active ¥ |Send ¥ |Procedure exist | |Mo pairs | = |Mo confim = 0512)0 192 0. 1.200 0821
3 |TCP = |Actve - |Receive | |Procedure exist | |Mo pairs = |No confim = 0623| Mo Settings
4 |TCP = |Actve | Send ¥ |Procedure exist |« |Mopairs = |MNo confim = 0614 Mo Seftings
F |UDF = « [Send ¥ |Procedure exist |« |Mopairs = |MNo confim = 073500 192 0. 1.200 1000
g - - - - - -
7 - - - - - -
o - - - - - -
q - - - - - -
10 - - - - - -
11 - - - - - -
12 - - - - - -
13 - - - - - -
14 |TCP = |MELSOFT connection = A - - -
15 |TCP = |MELSOFT connection = - - - -
16 |TCP = |MELSOFT conkection = e - - -

Fig. 5-25: Device Settings

| Forthe Q series, Read PLC data is not available for the network parameters.
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5.4

5.4.1

Memory Parameters

Memory Parameters (MELSEC A)

This dialogue box contains all the settings for the assignment and allocation of memory. In
addition, you can also set further parameters.

A parameter

] |PLI: FasS |F'LC apstem |I£D azsighment |Deviu:e |

— Program capacity — Comment [0, 2-54]
Sequence [1-30]  Microcomputer [0-58]

Main |6 K steps |0 F bz IU K hytes IU Paints

MHetwork
I F ke -~ Expanded comment [0, 2--63]

Sub-zequence Sub-microcomputer .

[01--30] {55 IU Khytes ID Paints
IEI IEI

Subl K steps K hytes  File register [0-8)

Sub2 I— K steps
Sub3 I— K steps IE'— K. poirts IE' Bytes

— Capacity for debugging————— [ Memam capacity infarmation
Sampling trace I o - I Kbytes Main capacity I-I 2 Kbytes
Statuz latch [data memary] ID ke Sub capacity IE' Khytes

Statusz latch [file reqister] ID Ehytes [5ub1 + Sub-microzamputer]

Tatal I'I E K bytes

Leknmwledgesr assignment | Default | Check | End Cancel

Fig. 5-26: Memory parameters of the A series

Program capacity: Allocation of MAIN program sequence memory

1 step =2 bytes

The program checks the maximum value automatically. After compilation the memory actually
required is shown in Memory capacity information.

Sub sequence: Allocation of SUB program sequence memory

1 step =2 bytes

The program checks the maximum value automatically. After compilation the memory actually
required is shown in parentheses after this entry.

Microcomputer: Allocation of memory for microcomputer programs
This option is only relevant for Sequential Function Chart programs for the PLC CPUs of the
AnN series. The memory for these programs must be allocated in steps of 2 kByte.

File register: Allocation of memory for the file registers
The available memory depends on the type of memory cassette installed.

Comment/Extended comment: Allocation of memory for the comments

Capacity for debugging: Allocation of memory for debugging
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5.4.2 Memory Parameters (MELSEC FX)

This dialogue box contains all the settings for the assignment and allocation of memory. In
addition, you can also set further parameters.

FX parameter )

iIDevice | PLC name |1/0 assignment | PLC spstemf1] | PLC spstem(2] | Positioning
; I

—Memary capacit
Memory capacity

I 64000 = l

— Commetts capacit
pacitt

In Block [0 block ta 127 black)

0 Fuaints

—File reqgister capacity

ID Block [0 block. to 14 Block)

0 Pointz

— Program capacity

E4000 Stepz

— Special Function Memary capacity
0 Elack

I~ Special Function Block Settings(S Blocks)

[ Positioning Instruction Settings(18 Blocks)

x|

Drefault |

Check |

Cancel

Fig. 5-27: Memory parameters of the FX3U

Memory capacity: Allocation of program memory. Set the memory capacity of the PLC.

Comments capacity: Allocation of memory for the comments.

File register capacity: Allocation of memory for the file registers.

Program capacity: Allocation of sequence program memory.

Special Function Memory capacity (FX3U only): Select the special extension module/block

initial value setting or positioning setting.
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5.4.3 Memory Parameters (MELSEC Q/QnA)

In addition to showing the program size parameters for the selected CPU this dialogue box is
also used to define the number of file registers you wish to use.

On[H] Parameter E

PLC name |PLC system PLCfile |PLCRAS | Device | Program | Bootfie |SFC 140 assignment |

— File regizter — Initial Device value

" Mot uzed " Mat used

& |ze the same filz name a3 the pragram. & Lze the zame file name as the pragram.
Carresponding — [EemsEry Conesponding  [Kemony cardROM] =
ey memory

" Lse the following file.  se the following file.
Canrezponding I vl Carrezponding I vl
mEman memory

File namne I File: namea I
Capacity I K

[1k-1018F, paintz]

— Comment flz uzed in & command —— -~ File for local device
& Mot uzed & Mot uzed
" Use the same file name a5 the program. ™ Usze the following fils.

Comesponding I ~ I Corezponding I - I
memary Tmernary

™ Use the following file. ; I—
Coresponding I—L, File: name:
[=ltayt]

File name I

AcknowledgeWassignmenll Mu|tip|ePLCsettings| Default | Check | End | Cancel |

Fig. 5-28: Specifying program size and file registers

File Register

If you wish to use file registers in Q/QnA series CPUs you have to define the number you wish
to use here first. The Q00J CPU does not support file registers.

Capacity: Specify the number of file registers you wish to use (units: k points). The Q/QnA
CPU can handle a maximum of 1024 addresses (i.e. 1MB). However, since a few addresses
are also used for making the file registers available you can only actually use a maximum of
1018 addresses. The Q00 and Q01 CPUs are fixed to 32 kPoints.

Corresponding memory: Specify the number of the drive corresponding to the external
memory card you wish to use for the file registers (not available for Q00(J), Q01 CPUs).
Valid entries in the pull-down list:

IC Card A(RAM): RAM in the card in the first slot

IC Card A(ROM): ROM in the card in the first slot (QnA only)

IC Card B(RAM): RAM in the card in the second slot

IC Card B(ROM): ROM in the card in the second slot (QnA only)

NOTE | File registers can not be created in the flash card ROM of a Q CPU under GX IEC Developer.
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5.5

5.5.1

Latch Ranges

The PLC Parameter settings include a check mechanism. If a setting in the System Variables
overlaps with the corresponding setting in the Latch Range, an overlap warning will be
displayed. You can ignore this warning and continue or modify the settings.

Latch Ranges (MELSEC A)

This dialogue box includes all the settings available for the division and allocation of the
retentive, battery-powered memory ranges. The data in these ranges is then stored in the
event of a power failure or a system reset. Please note that the settings you make here have
nothing to do with the Status Latch settings in the Debug menu!

A parameter E3

Memony capacity |F'LE R&S |F'LE gystem | 140 azzignment
— Device zetting
o : Latch Setting
Sym. | Digit. | Pointz| Start | End Start End |wal stored| End
dev. shart
Inzide relay[1st half] ] 10
Latch relay L 10
Step relay 5 10
Inzide relay[2nd half] [l 10
Link, relay B 16 | 1024 10 3FF
Link reqgigter W 16 | 1024 0 3FF
Drata regizter 0] 10 | 1024] 0 | 1023
Counter all points C 10 | 266
Counter C 10 256 I 255
Extension counter C 10
Timer all points T 10 256
Low speed timer T 10 | 2000 0 | 199
High speed timer T 10 B | 200 28§
Retentive timer T 10
Extension low speed timer | T 10
Estenzion high speed timer | T 10
Estengion retentive timer T 10
Acknowledge #' azsignment | Diefault | Check | End | Cancel |

Fig. 5-29: The values for parameters followed by an H in parentheses
(H) must be entered in hexadecimal format.

Latch Relays/Link Relays: Device range for the memory-resident latch and link relays. The
parameter values must be entered in hexadecimal format.

Timers: Device range for the 10 ms and 100 ms timers

Counters: Counter device range

Data/Link Registers: Register device range

Extended Timers: Device range for extended timers

Extended Counters: Device range for extended counters
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5.6 Device Settings

5.6.1 Device Settings (MELSEC Q/QnA)

This dialogue box is used to define the devices to be used in the project. You can also specify
whether the latch operation is to be performed or not for the non-volatile device ranges with

battery backup.

QnA Parameter
PLC name | PLC spstem |PLC fle |PLCRAS |

Progran |Bc-ot file |SFI: |I.1’EI assignment |

Sym. | Dig. Dev. | Latehil) | Latch(1] | Lateh(2] | Latchi2] [ Local Laocal
paint Start End Start End |dew Start| dev. End
Input relay # |16 | BE
DOutputrelay | % [ 16 [ 8K
Inzide relay k{10 [ Bk
Latch relay L |10 8k
Lirik, relay B | 16| 8k
Annunciator F [1a] 2k
Link special | 5B | 16 [ 2k
Edae relay Yoo 2k
Step relay S [10] &K
Tirmer T |10 2k
Betentive timer | 5T | 10 ] OK
Counter C |10] 1k
Dataregister | D [ 10 [ 12K
Link register | W [ 16 [ 8K
Lirk special | 5w | 16 | 2K
Drevice total I 200 K wwards  The total number of device points iz up bo 23 K words,
The bit device total iz up to B4 Khits.
whord I 260 g words Latch [1]: Itis pqssible_ to clear uzsing the Iatch clpar key.
Latch [2] : Clearing using the latch clear key iz dizabled.
Bit device I 44.0 | ¢ pite
Acknowledge #v assignment | Default Check End Cancel

Fig. 5-30: Device Settings
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The following table shows the correspondences between the devices in the A series and the
Q/QnA series:

MELSEC A Devices

MELSEC Q/QnA Devices

Accumulators A0 and A1

Diagnostics link registers SD718 and SD719

Link registers B

Counters C

Data registers DO - D8191

Special registers D9000 - D9255

Diagnostics link registers SD1000 - SD1255

Annunciators F

Hexadecimal constants H

Interrupt pointers |

Constants K

Latch relays LO - L8191

Internal Relays MO - M8191

Special relays M9000 - M9255

Diagnostics link relays SM1000 - SM1255

Nesting N

Pointers P

File registers R

Step relays SO - S8191

Timers T (low-speed 100ms)

Timer T (high-speed 10ms)

Accumulator (retentive) timers T

Accumulator timers ST

Index registers V, V1, V2, ...

Index registers Z7, 78, Z9 ...

Link registers W

Input relays X

Output relays Y

Index registers Z, Z1, Z2, ...

Index registers Z0, Z1, Z2, ...

Tab. 5-4:

Correspondences between A series and Q series devices
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RAD

Input format (10 = decimal, 16 = hexadecimal)

Devices

Enter the number of devices you wish to use in your project in this column. The device types

with no entry fields have a fixed range which cannot be changed by the user:

® Input relays X
QO00J, Q00, Q01 =2 K, Others =8 K

® Output relays Y
QO00J, Q00, Q01 =2 K, Others = 8K

® Diagnostics link relays SB
QO00J, Q00, Q01 =1 K, Others = 2K

@® Steprelays S
QO00J, Q00, Q01 =2 K, Others = 8K

® Diagnostics link registers SW
QO00J, Q00, Q01 =1 K, Others = 2K

Maximum Input Limits

Maximum value for bit devices: 32K address points
Maximum number of all bit devices: 64K address points
Maximum total number of devices: 29K words

Number of bits per word/kWord
1 word = 16 bits
1Kword = 1,024 words = 16,384 bits

Number of bits per address

X,Y,M,L,B,F, SB,V,S:1address =1 bit

D, W, SW: 1 address = 16 bits = 1 word

T, ST, C: 1 address = 18 bits = 1 word + 2 bits
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5.6.2

NOTE

Devices in a Redundant System

A feature called Tracking makes it possible, that in a redundant system devices have the same
values on both PLCs. This is vital for consistent continuation after a system switch. The
following devices are synchronized (tracked) between the Control and Standby systems auto-
matically at every scan by default.

Device Default tracking range
Input X0 to X1FFF
Output YO to Y1FFF
Internal Relay MO to M8191
Latch Relay LO to L8191
Step Relay SO to S8191
Edge Relay VO to V2047
Link Relay BO to B1FFF
Timer TO to T2047
Counter CO0 to C1023
Data Register DO to D 12287
Link Register WO to W1FFF
Index Register Z0to Z15

Tab. 5-5:  List of devices being synchronized in a
redundant system

The tracking settings can also be set manually (for max 100 kW devices) in the Parameters.
This may be helpful to

® reduce the number of tracked devices, reducing the delay in the scan time caused by the
tracking, or

@ track devices that are not tracked by default (e.g. File Register).

Modifying device values on the Standby system does not have the same effect as on a regular
system, since any modification can be overwritten with the device value from the Control
system by the tracking functionality. Therefore modifying device values on the Standby system
is not supported by default.

This affects the following functionalities:

Monitoring in a POU body

Monitoring in the EDM

The Online — Modify Variable Value functionality
The EDM’s Write to PLC functionality

The Device Edit's Write to PLC functionality

Monitoring in the Buffer Memory Batch Monitor

When attempting to execute any of these operations on the Standby system, an error message
will be displayed.

Itis possible to enable modifying devices on the Standby system on the Extras — Options
— Redundancy option page. Please see sec. 2.9.4 for details.
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5.7 Boot Settings (MELSEC Q/QnA (except Q25SS
(SX Controller))

In the Boot settings PLC behaviour on booting are specified. Here a system area can be
created to speed up monitoring or for Multiple Block Online Change (MBOC).

x|
FLC name | FLC syztem I FLC file: | FLC R4S | Device | Frogram SFC I 140 azsignment I
— B oot option
I” Clear FLC R
Syztem area aszured steps ID K ostepz  [0-15K stepz]
— Boot file setting
=) Frogram Type Diata name Tranzfer fram Tranzferto | =
: o MAIN 1 |Sequence v |[MAIN IC Card A[RAM) * |FLC Rak _I
=3 Farameter 2 |Parameter  « |PARAM IC Card A[RAM) ¥ |PLC RaM
- PARAM [ 3 |Sequence - |CONWSIST IC Card &[R&M] = |PLC R&M
4 - -
5 - -
5 - -
7 - -
a - -
q - -
10 i =
11 A hd
KN 2 | - - ~
Insert | Delete |
Acknowledge =7 azsignment | Drefault I Check. | End | Cancel

Fig. 5-31: Boot settings (except Q00(J), Q01 CPU),

Clear PLC RAM: Clears the program memory before booting, if selected.

System area assumed steps: Select size of system area for high-speed monitoring from
other stations. Range: 0 — 15 kSteps. Only available, if Clear program memory is selected.

Boot file setting: Set the boot-run file, etc.

Fig. 5-32:
SFC | 140 assignment | Serial | .
PLC name I PLC system I PLC file I PLC R&S | Device I Program Bootflle BOOt settlng (QOO(J)’ OO 1 CPU)

Iv Do boot from standard ROM.

AcknawledgeWass\gmmentl tultiple CPU setlimgsl [ErauE | [hesk | End | Cancel |

Do boot from Standard ROM: Do boot from Standard RAM, if selected.

NOTE | See sec. 8.6.1 for Boot Settings concerning the Intelligent Parameter File of the Q series.
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5.8

PLC System (FX2N)

In this dialogue box the communication settings between computer link and protocol type is
enabled, disabled, and setup. The settings are stored in the project database.

temary capacity IDevice |PLC name II."'D azsignment IF‘LC systern[1]  PLC spstem|

If the bow iz not checked, the parameters will be cleared.
[hen the program iz transfered bo the communication board, parameters and
018120 walues in the PLC muszt be cleard upan pragram transter.]

[ Contral line

Frotacol
’7 I Mon-procedural e l ‘
I Thit <2 l ‘

HMw type

I Fegular/R5-232C l ‘

Contral mode

Irvealid

I~ | Suri check

Statlon numher settlng
[00H--0FH)
Time out |udge time:
><1Dms [1-255]

Tranzmizzion zpeed Tranemission contiol pracedure
ISEUU l [bps] ’V IForm1 l

[ Headsr ‘

[~ Teminatar

Default I Check I End I Cancel
Fig. 5-33: PLC system settings

Operate communication setting: Enables or disables the use of communication settings.

Protocol: Select the protocol for communication. Only available, if Operate communication
setting is selected.

Data length: Select the data length for communication. Only available, if Operate communi-
cation setting is selected.

Parity: Select the parity for communication. Only available, if Operate communication
setting is selected.

Stop bit: Select the number of stop bits for communication. Only available, if Operate communi-
cation setting is selected.

Baud rate: Select the baud rate for communication. Only available, if Operate communication
setting is selected.

Header: Enables or disables the use of a header in the transmission. Only available, if
Operate communication setting is selected.

Terminator: Enables or disables the use of a terminator in the transmission. Only available, if
Operate communication setting is selected.

Control line: Use handshaking recognized by the Non procedural protocol. Only available,
if Operate communication setting and Non procedural protocol are selected.

H/W type: Select the hardware type for the transmission. Only available, if Operate communi-
cation setting is selected.

Control mode: Indication of control mode.
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Sum check: Enables or disables the sum check for the transmission using Dedicated
protocol. Only available, if Operate communication setting and Dedicated protocol are
selected.

Transmission control procedure: Select the format for Dedicated protocol. Only available,
if Operate communication setting and Dedicated protocol are selected.

Station number setting: Specify a station number to use within networks. Only available, if
Operate communication setting is selected.

Time out judge time: Specify a time when to judge a time out of the transmission. Only
available, if Operate communication setting is selected.
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5.9

5.9.1

1/0 Configuration

I/0 Configuration (MELSEC A)

All the modules, their slot numbers and 1/0 address number ranges are entered in this
dialogue box. A PLC system can consist of up to 8 base units with 8 slots each, thus providing
up to a maximum of 64 slot numbers.

Entering the configuration data is particularly important for:

® AnAandAnU systems. With these systems certain commands for specific special function
modules can only be executed if the configuration has been explicitly defined.

® Systems for which address ranges different from the current configuration need to be
defined to reserve addresses for future expansions.

A parameter E3

temorny capacity |F'LC Ras |F'LC zyzhem _leevice |

Slat Type todel narne Points |+
0j0-0)
0j0-1)
0i0-2)
0[0-3)
0[0-4)
0[0-5]
0[0-E]
0[0-7)
101-0)
10111
10 {10-2)
11 {10-3)
12 [10-4)
13 |10-5]
14 |101-6]
15 |111-7]
16 | 22-00
17 |22
18 1222

OO0 | == [ T | Q0 P [ D

{dn)

NN RN NN E NN ENENE NN ENE N |
A A A Ao [A[A]A]A]A[A]A]A]4[4]4]4

Imput the model name in 3 [single byte] or fewer characters.

Acknowledge ¥ assignment | Default | Check | End Cancel

Fig. 5-34: Input and output configuration

I/0 Slot: Number of the base unit slot in which the module is installed
I/0 Type: Module type: Input, Output or Special Function Module
I/0 Range: Number of addresses allocated in the base unit

Mode name: List of the MITSUBISHI modules that can be used. Depends on the settings
made in I/O Type and I/O Range.

2 MITSUBISHI ELECTRIC



Parameters I/O Configuration

5.9.2 I/0 Configuration (MELSEC A2C)

The A2C is configured in MININET mode. You can install a maximum of 14 stations in the A2C
network. The station numbers to be allocated depend on the address numbers of the modules
used in the configuration.

A parameter
temary capacity |F'LC FAS  PLC system |I.1’EI assignment |Device |
~RUM-PAISE Contact:—— - Remate |/0 zetting for A2C PLC
PR Total nunber of I
BUM [0-FF) remaote shations B4 (1-84]
PALISE [0-FF) Dn-clline IAutomatic recannection [A.Fl.]j
mode

Setting of each ztation's [1--E1]

-~ Systeminterrupt setting——————————————— Sta[:qsgta“on Protocal
Interrupt counter start Mo, C I 1 >
2 -
| termuEt coumten setitg | i =
[3 -
E -
— Output mode at STOP ta RUM 7 2
& 4 8 l
i et g -
" Recaloulate [Output iz 1 scan later) 10 -
11 -
— Data communications request batch processing - 12 hd
= | Bateh pracessma st ER D ::i :

Sctnavedae i assanment | Default | Check. | End Cancel

Fig. 5-35: Input and output configuration

Remote I/O setting for A2C PLC

Total number of remote stations (1-64): Set the occupied slot count.
Online Mode The Online Mode parameter defines the CPUs operating mode.
Setting of each station

Start station No.: Starting address of the station. The calculation of the number must be
performed by the user. The first address is always station number 1. For example, you must
add 4 station numbers for each module occupying 32 addresses; the starting address for
module 2 would thus be 5.

Protocol
MiNIstandard: MINI NET protocol, normally used in most situations.

Non procedural: If you are using the AJB5PTF RS-232 module select the non procedural
protocol to transfer freely-defined protocols (texts).
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5.9.3 I/0 Configuration (MELSEC QnA)

This dialogue box is used to enter all the modules and extension units installed in the system.

QnA Parameter

PLC name | PLC spstem | PLC fle | PLCRAS | Device | Pragram | Boot fle | SFC

~ /0 Assighment

|40 azzignment |

Slat Tvpe

b4 odel nare

Paints Staty |-

00-0)

0[0-1)

0[0-2)

0[0-3)

0[0-4)

0[0-5)

(o ply (Sl B (PR [ Sl (m ]

0[0-6)

7

0[0-7)

LAERENENENENENE!

LAENENENENENENE]

IF the start ¥ and " are not input, the PLC assigns thern autamatically.

Itiz not pozzible to check comectly, when there iz a lat of the unzetting on the way.

— Standard zetting

Baze model hame

Paower model name

Estension cable | =

[LETH
Increase]

Increagze?

Increased

Increased
Increaseh

Acknowledge #v" assighment |

Drefault |

Check End

Caticel

Fig. 5-36:

1/0 Assignment

Slot List: All slots (max. 64)
Slot: Selected slot

Input and output configuration

Type: Input module, output module, special function module or spare slot

Points: Number of addresses occupied by the slot

StartXY: Starting address of the module in units of 16 addresses

Model name: List of supported MITSUBISHI modules

Standard setting

Extension List: 1 base unit and up to a maximum of 7 extension units

Base model name: Designation of the base unit

Power model name: Designation of the power supply

Extension cable: Designation of the extension cable
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5.9.4 I/0 Configuration (MELSEC Q)

This dialogue box is used to enter all the modules and extension units installed in the system.

() parameter setting [=5]
PLC name | PLC system | PLCfle | PLCRAS | Device | Progiam |Boot fle |SFC 140 assignment |

10 Azsignment(?]

Slot Type Model name Paints Startdy| «
FLC FLC
JLig)]
10+1]
22
=3
A4
5=
=g
Azzigning the /0 address iz not neceszany az the CPU does it automatically.
Leaving thiz zetting blank will not cause an ermor to occur.

Switch zetting

Detailed setting|

LNERENERERENERE!
LNERENERERENERE!

i l Len (S B LN AN Cel )

Baze setting(?]

Base mode
Baze madel name | Power model name | Extenzion cabls Slats & At
uto
tain - " Dietail
Ext.Bazel hd
Ext.Baze? hd
Ext.Based hd 8 Slat Default
E::g:izg z 12 Slat Defaul
Ext.Baseb hd
Ext.Bazer hd

[ E‘z::;%ﬁj?;g%gﬁset £ I e Import Multiple CPU Parameter | Read PLC data |

AcknowledgeWassignment| P ultiple CPL settings| Drefault | Check | End | Cancel |

Fig. 5-37: Input and output configuration

1/0 Assignment

Slot List: All slots (max. 64)

Slot: Selected slot

Type: Input module, output module, special function module or spare slot
Points: Number of addresses occupied by the slot

StartXY: Starting address of the module in units of 16 addresses

Model name: List of supported MITSUBISHI modules

Standard setting

Extension List: 1 base unit and up to a maximum of 7 extension units
Base model name: Designation of the base unit
Power model name: Designation of the power supply

Extension cable: Designation of the extension cable
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Switch setting
This button opens the following dialogue:
Switch setting for IO and intelligent function meodule (3]

|hiput format

Sk

Type

td ndel name

Switch 1] Switch 2

Switch 3

Switch 4 | Switch 5] =

FLC

[FILE

-0y

101]

22

A3

4°-4)

5[5

E[*E)

(mm G S g B (R LN Eop (e

77)

9 |8r8]

10 |99

11 [100-10]

12 [11[11]

13 [120°-12]

14 [1313)

16 [14[°14]

End

Cancel

Fig. 5-38: Switch settings for Intelligent Function Modules

Switch 1 - 5: Settings for switching operations. Device range: 0000h — FFFFh.
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I/O Configuration

Detailed setting

This button opens the following dialogue:

Intelligent function module detailed setting

5

Slot

Type

M odel name

Errar time
oLkpuk
mode

HMw ermor
time PLC
operatian

mode

10 rezponze
tirne:

Contral PLC ||

")

FLC

PLC

0=0j

10=1]

2%2)

a3

4[~4]

(5]

B[*-E]

Ll (o g B ey S Y (SN C ]

71%7)

da]

28]

1a

5[=3)

i

100110)

12

1111

13

1212

14

13°13)

15

14-14]

LN EN NN N N NN N ENE N NENE

LN NN N N NN ENE N NENE

LN EN NN N N N NN ENE RN ENE |

LN EN NN N N NN ENE N NENE

[*Jzettings zhould be zet &z same when using multiple CPU.

End

[
w
=]
o
,

Fig. 5-39: Detailed settings for Intelligent Function Modules

Error time output mode: Select whetherto clear or hold the output value in case of an error.

H/W error time PLC operation mode: Select whether to stop or continue the operation in
case of an error.

I/0 response time: Select the response time after which the I/O values have reached a valid
value.

Control PLC: For Multiple PLC operation (see section 5.14). Assign a selected control PLC
from the drop down list to the selected Intelligent Function Module. The control PLC stores the
program to control the Intelligent Function Module.
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5.10

5.10.1

MELSECNET / Ethernet

The MELSECNET/Ethernet settings define the hardware, communications addresses and
paths in a network. The dialogues differ depending on the selected CPU module. The FX family
CPUs do not support network communications. For details refer to the manuals of the network
modules.

A series

GX IEC Developer supports MELSECNET/10, MELSECNET (lI) and MELSECNET/MINI
connections to the AnU CPU and A2US CPU modules.

MELSECNET/10, MELSECNET (ll)

MHetwark parameter capacity I 2 KB

[ Module Mo.d Podule Mo.2 Module Mo.3
Metwork type ~ |Maone  |Mone -
Start /0 Mo, MMET A10(Cantraling station] -
N T MMHET.10[Narmal station)
stwark MNo. MNET /1 0Femate master]
Tatal stations MMETIM agter station)
MMET || comp. [Master station
Group Mo. -
Station Mo
M etwork range aszignment
Refresh parameters
4] |
Mecessary setting] Mo setting / Already et | Setifitiz needed] Mosetting ¢ Aleady zet |

Start [A0 Ma.: Walid module
o ° . . . . . during other station accessz I'I 'I
Interink ransmission parametersl Input the start 140 Mo, installed in the: module in 18-paint unit.

acknowledge = azsignment | R outing parameters | Check End Cancel |

Fig. 5-40: MELSECNET parameters

Module No. 1...4: Here you select the connection type for the network module.
Network type: Select the desired network type.

Start I/0 No.: Enter the first /O number for the network module in hexadecimal format.
Network No.: Enter the network number for MELSECNET/10.

Total stations: Enter the total number of stations.

Group No.: Enter the group number.

Station No.: Enter the station number.

Network range assignment: Opens a dialogue to enter and edit the network range assign-
ment.

Station inherent parameters: Opens a dialogue to enter and edit the station inherent param-
eters.

Refresh parameters: Opens a dialogue to enter and edit the refresh parameters of the
network module for the MELSEC network.
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5.10.2 QnA series

GXIEC Developer supports MELSECNET/10, MELSECNET (ll), and Ethernet connections to
the QnA CPU module.

Restrictions:

@® The total number of network modules (MELSECNET modules + Ethernet modules) must
not exceed four.

@® The communication via Ethernet to the QnA series is fixed to the binary protocol.

The communication viaa Computer Link module to the QnA series is fixed to the format 1.

@® The communicationvia Ethernetand MELSECNET (ll) to the QnA series is not supported.

MELSECNET/10, MELSECNET (ll)

Fiead FLC data |

Module Mo Maduls Mo.2 W odule Ma.3

Metwark type MMET Il [t agter station) * [Maone « |Mone -
Start [/0 Mo.
M etwark Mo,
Tatal stations

Group Mo,

Station Mo,

IF addressDEC
Metwork range azsignment
Fiefresh parameters
|

Meceszan setting] Mo settiing / Already zet | Setif itiz needed] Mo sefting 7 Already et ]

Start [/0 Mo Walid moduls
= ; . . . . . during other station access I'I 'I
|mterink, transmissian Darametersl Input the start [/0 Mo. installed in the module in 16-point unit.

Acknowledge X1 assighment | Fouting parameters | Check, End Cancel |

Fig. 5-41: Network parameters

Module No. 1...4: Here you select the connection type for the network module.
Network type: Select the desired network type.

Start I/0 No.: Enter the first I/O number for the network module in hexadecimal format.
Network No.: Enter the network number for MELSECNET/10.

Total stations: Enter the total number of stations.

Group No.: Enter the group number.

Station No.: Enter the station number.

Network range assignment: Opens a dialogue to enter and edit the network range assign-
ment.

Station inherent parameters: Opens a dialogue to enter and edit the station inherent param-
eters.

Refresh parameters: Opens a dialogue to enter and edit the refresh parameters of the
network module for the MELSEC network.
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Stand by station compatible module: Opens a dialogue to enter the standby station
compatible module.

Remote station compatible module: Opens a dialogue to enter the remote station compat-
ible module.

Ethernet Settings

Fead PLC data |

Madule Mo, Module No.2 Moduls Ma.3
MNetwork type Ethernet ¥ [Mahe  |Mane -
Start [/0 Mo
Metwark Ho.
Total stations
Group Mo,
Station Mo.
IF addrezsDEC IF Address Settings
Station Mo, <-: 1P information
FTP Parameters
Router relay parameter
1
Mecessary setting] Mo setting #/ Aleady set | Setifitis needed] Mosetting / Aleady set ]
Start 1/0) No.: . . . . . :j:::gmc?tﬂglfslation accens m
etk (rerremestar, parametersl Input the ztart /0 Mo, installed in the module in 1E-paint unit.
Acknowledge # assignment | Routing parameters | Check End Cancel |

Fig. 5-42: Ethernet settings

Module No. 1...4: Here you select the connection type for the network module.
Network type: Select the desired network type.

Start I/0 No.: Enter the first I/O number for the network module in hexadecimal format.
Network No.: Enter the network number for Ethernet.

Total stations: Enter the total number of stations.

Group No.: Enter the group number.

Station No.: Enter the station number.

IP address DEC: Opens a dialogue to enter the IP address in decimal coding. Each part may
contain a value from 0 — 255.

Station No. <-> IP information: Opens a dialogue to enter and edit system for the relation
between station No. and IP information.

FTP parameters: Opens a dialogue to enter and edit the FTP parameters.
Router relays parameters: Opens a dialogue to enter and edit router relay parameters.

Afterthe Ethernet settings have been set up successfully the modules will be sorted according
to their first I/O numbers.
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NOTES The connection to the PLC via Ethernet is only supported for the AJ71QE71/A1SJ71QE71
from version B or higher and the QnA or QnAS CPU. The product version is printed on the
device label. For details refer to the hardware manual of the device.

Do not apply a Windows Forced Close Operation (CTRL + ALT + DEL) during the
communication between GX IEC Developer and the PLC or an communication error will
occur when starting GX IEC Developer the nexttime. In this case restart Microsoft Windows.
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5.10.3

Q series

GX IEC Developer supports MELSECNET/H, MELSECNET/10, Ethernet and CC-Link
connections to the Q CPU module.

MELSECNET/H / MELSECNET/10 parameters

Module 1 Moduls 2 Moduls 3
Metwark. tupe MMET /H mode [Contral station]  [Maone - -
Starting 1/0 Mao.
Metwark Mo,
Total stations
Group Mo I}
Station Mo,
Mode Or line - = -
Metwork range assignment
Fiefrezh parameters
Intermipt zettings
Return as control station -
|
Mecessary setting] Mo zetting  / Aleadeset | Setifitizneeded] Mo zetting / Already zet ]
. Y alid module Iﬁ
Sl 4 . during other station access 1 hd

Interlink transmizzion parametersl Flease input the starting |/0 Ma. of the module in HEX[1E bit) form

Acknowledge XY azzighment | Fiouting parameters | Assighment image | Check | End Cancel |

Fig. 5-43: MELSECNET/H/MELSECNET/10 parameters

Module No. 1...4: Here you select the connection type for the network module.
Network type: Select the desired network type.

Start I/0 No.: Range: 0 — FFF. Enter the starting I/O number for the network module in hexa-
decimal format. The starting /O number must be a multiple of 16 (10h). The starting 1/0
numbers must not overlap even with defined Ethernet modules and keep a gap of atleast 20h.

Network No.: Range: 1 — 239. Enter the network number. The network number must not
overlap with other defined modules.

Total stations: Enter the total number of stations.
Group No.: Range: 0 — 32. Enter the group number.
Station No.: Enter the station number.

Mode: Select the desired mode.

Network range assignment: Opens a dialogue to enter and edit the network range assign-
ment.

Refresh parameters: Opens a dialogue to enter and edit the refresh parameters of the
network module for the MELSEC network.

Interrupt settings: Opens a dialogue to enter and edit the interrupt settings for the selected
module (not for Q00(J), Q01).
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Interrupt settings (not for Q00(J), Q01)
In this dialogue you edit the MELSECNET interrupt settings.
Input farmat DEC. ~
Device code Device Detection e seretan W’or_d device: | Board | Interupt
Mo, method Sefting value Mo, [51] Mo.
1 |LB - Edge detect = [OFF -
2 |Lx - Level detect = | ON -
3 |5B - Edge detect = [OM -
4 |l - Edge detect = | Unequal -
5 |5Ww - Edge detect = [Equal -
E |RECWS instuction |+ Edge detect + |Scan completed «
7 - - L d
b - - -
9 - - L d
10 - - -
11 - - L d
12 - - -
13 - - L d
14 - - -
1R - - L d
16 - - -
Clear | Check. | End | Cancel

Fig. 5-44: MELSECNET interrupt settings

Refresh parameters

In this dialogue you edit the refresh parameters for a selected Q module.

Aszighment method
" Points/Start

¥ Start/End

Tranzient tranzmizzion ermor history status

i+ Oyenurite

" Hold

Link side

PLC side

Dev. hame

Paitits Start End

Drev. hame

Paitiks

Start

End

Transfer 5B
Transfer 5w
Random cpclic
Flandom cyclic

SE

a12 0aoa 01FF

5B

a1z

0000

OTFF

S

a1z 0aoo 01FF

S

o1z

0000

O1FF

LB

L

Transferl

Transfer2

Transferd

Transferd

Transfers

LHENENENENE !

LEENERENERENERE]

Transferb

[T N VU N U W VU W g
[ SE SE S SE S SN S N S

Default | Check

m
=
=N

Cancel

Fig. 5-45: Refresh parameters
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Common parameters

Setup commmon and Station inherent parameters,

Aszzighment method
" Pointe/Start Maritoring time— |200 3 10ms Parameter name

& Sta/End Totalslave Switch screens [ LB/LW seltings ~]

stations

Send ranage for each station|  Send range for each station|  Send range for each station]  Send ranage for each station =
Station Mo, LE L Low zpeed LB Low speed Lw
Poirts Start End Poirts Start End Points Start End Points Start End

2 -

| []

] p p |dentical point . Help - Metwork,
Specify reserved station E qual azsignment et ey e seiie

Supplementar
zetting

Clear Check. End ‘ Cancel

Fig. 5-46: Common network parameters

I/0 Master station specification: Using Switch screens to choose LX/LY settings enables
the 1/0 master station to be specified. To set the I/O master station, specify the station number
with the cursor and click I/O Master station specification.

Reserved station specification: Specify the reserved station No. and click this button.

Equal assignment: Used to assign the link device points of all stations equally. The first and
last stations can be set within the number of stations between the first and last equally
assigned station numbers (total number of link stations - (first station number - 1)).

Identical point assignment: Used to make simple assignment with the same points
according to the preset total number of stations.

Supplementary settings: Used to set the constant scan, max. number of reconnected
stations during 1 scan, multiple transmission, communications error setting and transient
setting.

Clear: Used to default the parameter settings.
Check: Used to check the preset parameter data.

End setup: Clicking this button atthe end of data setting returns to the network setting screen.
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MELSECNET / Ethernet

Ethernet parameters

Fodule 1 oduls 2 Module 3
Metwork type Ethermet * |Mone - -
Starting /0 Mao.
MHetwork Mo,
Total stations
Group Ma. i}
Station Mo,
Made On line - - -
Operational gettings
Initial zethngs
Open zettings
Flouter relap parameter
Station Mo.<-#IP information
FTF Parameters
E-mail zettings
Imkerupt settings
|
Mecessay setting] Mosetting  / Aleadyset | Setifitis needed] Mo setting 7/ Aleady set ]
Sl 6D e gjrl:ggootﬁzlrestation access I1 jv

Interlink. transmizzion parametersl Fleaze input the starting |/0 Mo, of the module in HEX[16 bit] form

Acknowledge =Y assignment I Routing parameters I Azzignment image Check End Cancel I

Fig. 5-47: Ethernet parameters

Module No.1...4: Here you select the connection type for the network module.

Network type: Select the desired network type from the drop-down list. Select “None” to clear
the parameter set.

Start I/0 No.: Range: 0 — FFF. Enter the starting I/O number for the network module in hexa-
decimal format. The starting I/O number must be a multiple of 16 (10h). The starting 1/0
numbers must not overlap even with defined MELSECNET modules and keep a gap of at least
20h.

Network No.: Range: 1 — 239. Enter the network number. The network number must not
overlap with other defined modules.

Total stations: Enter the total number of stations.
Group No.: Range: 0 — 32. Enter the group number.
Station No.: Range: 0 — 64. Enter the station number.

Operational settings: Opens a dialogue to enter the Ethernet operations like the IP address in
decimal coding.

Initial settings: Opens a dialogue to enter the Timer and DNS settings.

Open settings: Opens a dialogue to enter settings when connecting multiple MELSOFT
products such as GX IEC Developer (a maximum of 17 units) using the TCP/IP communication
system. See also section 5.3.4.

Router relay settings: Opens a dialogue to enter the router relay settings.

Station No. <-> IP information: Opens a dialogue to enter and edit system for the relation
between station No. and IP information.

FTP parameters: Opens a dialogue to enter and edit the FTP parameters.
Router relays parameters: Opens a dialogue to enter and edit router relay parameters.
E-mail settings: Opens a dialogue to enter the settings for sending and receiving e-mails.

Interrupt settings: Opens a dialogue to edit the Ethernet interrupt settings (not for Q00(J),
QO01).
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5.10.4 Qn(H) series and QnU(D)(E)(H) series
The CC-Link IE Controller Network is supported only by Qn(H) series and QnU(D)(E)(H)
series PLCs.
CC IE Control (Control station) and CC IE Control (Normal station) parameters
Network parameters Setting the numbetr of Ethernet,/CC TE/MELSECNET cards. o N ]
[ Madule 1 Madule 2 Madule 3 Madule 4 [«
MNetwark type + [Mone - |MNone  |None LIJ
Starting 1/0 Na. Mang
Network No. CLC |E Contral(Nomal station)
Total stations MMNET /H mode [Control station)
) MMET/H mode [Marmal station]
MMET /10 mode [Contral station]
Station Mo. MMNET /10 mode [Marmal station)
e MNET /H({Femote master) = = =
EA‘RE’?;‘-{ Ext. mode [Control station]
MMET/H Et. mode Mormal station|
Refresh parameters
Interupt settings
Specify station Mo. by parameter, -
| » 2
Necessary setting] Mosetting / Aleadyset ] Setifitisnesded) Mosetting / Aleady set )
sl o, ¢ :’j::ﬁgmonlﬂl-e“restatmn BCCETS 1 j‘
|rterlink tramsmission parametersl Flease input the starting [/0 Mo, of the module in HEX([16 bit] form
AcknuwlsdgeXYasslgnmenlI Riouting parameters Assignment image Check End | Cancel |
4] | 2
Fig. 5-48: CC IE Control parameters
Module No. 1...4: Here you select the connection type for the network module.
Network type: Select the desired network type.
Start I/0 No.: Range: 0 — FFF. Enter the starting I/O number for the network module in hexa-
decimal format. The starting /O number must be a multiple of 16 (10h). The starting 1/0
numbers must not overlap even with defined Ethernet modules and keep a gap of atleast 20h.
Network No.: Range: 1 — 239. Enter the network number. The network number must not
overlap with other defined modules.
Total stations: Enter the total number of stations.
Group No.: Range: 0 — 32. Enter the group number.
Station No.: Enter the station number.
Mode: Select the desired mode.
Network range assignment: Opens a dialogue to enter and edit the network range assign-
ment.
Refresh parameters: Opens a dialogue to enter and edit the refresh parameters of the
network module for the MELSEC network.
Interrupt settings: Opens a dialogue to enter and edit the interrupt settings for the selected
module.
Specify station No. by parameter / Specify station No. by program: Select the desired
setting.
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Interrupt settings (not for Q00(J), Q01)
In this dialogue you edit the MELSECNET interrupt settings.
Input farmat DEC. ~
Device code Device Detection e seretan W’or_d device: | Board | Interupt
Mo, method Sefting value Mo, [51] Mo.
1 |LB - Edge detect = [OFF -
2 |Lx - Level detect = | ON -
3 |5B - Edge detect = [OM -
4 |l - Edge detect = | Unequal -
5 |5Ww - Edge detect = [Equal -
E |RECWS instuction |+ Edge detect + |Scan completed «
7 - - L d
b - - -
9 - - L d
10 - - -
11 - - L d
12 - - -
13 - - L d
14 - - -
1R - - L d
16 - - -
Clear | Check. | End | Cancel

Fig. 5-49: CC IE Control interrupt settings

Refresh parameters

Inthis dialogue you edit the refresh parameters for a selected Qn(H) or QnU(D)(E)(H) module.

Azzignment method

" Points/Start
{« Start/End
Link. side PLC zide -
Dev. name|  Paintz Sthart End Dev. name|  Paintz Sthart End
Tranzfer SB Sk 512 0000 O1FF| 4= [SE - 512 0000 O1FF
Transfer 5w [SWw 512 0000 O1FF| 4= |5 = 512 0000 1FF
Trangferl LB - 8192 0000 1FFF| 4= (B - 8192 0000 1FFF
Transfer? LW hd 8132 naoon D1FFF| 4= ' hd 8132 Q00 1FFF
Tranzfer3 - = -
Transferd - = -
Transfers - L= -
Transterb - = -
Trarsfer? - - -
Transferd - = - -
Drefault Check. | End Cancel

Fig. 5-50: CC IE Control refresh parameters
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Common parameters

Setup common parameters.

Sypatem switching

monikoring time 2000 g

— Azzighment method

[ata lirk.
" Points/Start rmonitaring time |2DDD (i Parameter name I

& Start/End l’toatl.iaol:lsave |4 Switch screens ILE.-"LW' zettings (1] 'l
LE /L' settingz [1] -
Station Mo. LE L Fairing Shared _I
Faints Start End Faints Start End Faints Start End Faints Start End group
1 Dizable i
2 Dizable -
3 Dizable hd
4 Disable 7|

o of]

Speciy /0 master |dentical point . Help - Metwork,
station azzignment I Faints zetting

Supplementary Clear Check. End Cancel
setting

Fig. 5-51: CC IE Control common network parameters

Shared group

Specify reserved station Equal assignment setting

I/0 Master station specification: Using Switch screens to choose LX/LY settings enables
the I/O master station to be specified. To set the I/O master station, specify the station number
with the cursor and click I/O Master station specification.

Reserved station specification: Specify the reserved station No. and click this button.

Equal assignment: Used to assign the link device points of all stations equally. The first and
last stations can be set within the number of stations between the first and last equally
assigned station numbers (total number of link stations - (first station number - 1)).

Identical point assignment: Used to make simple assignment with the same points
according to the preset total number of stations.

Help - Network setting: Clicking this button opens a dialogue that presents help for the
network settings.

o - etmok seiing 5§ Fig. 5-52:
~ Secured 3261t data transmission data link Help - Network setting

1] Starting device number of LB device should a multiple of 20H

2] Murnber of LB device allotments per node should be a multiple 20H
3] Starting device number of Ly device should be a multiple of 2

4] Number of L device allotments per node should be multiple of 2

Satizfaction of thoze conditiohs mentioned above avoids 32 bit data

zeparated transmission
Cloze
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Shared group setting: Used to set shared group selection for setting check/edit.

CC IE Control shared group | Fig. 5-53:
CC IE Control shared group

Shared group zelection for setting check/edit

Color Shared group Edit Eon
Mot selected > Edit

Mo zeftings Cancel |

Already zet

Station list [Color tells the shared group for each station.]

1 2 3 4

Supplementary settings: Used to set the constant scan, max. number of reconnected
stations during 1 scan, multiple transmission, communications error setting and transient
setting.

Station inherent parameters: Used to change the network unit storage locations of the link
devices assigned to each station in the common parameters.

Clear: Used to default the parameter settings.
Check: Used to check the preset parameter data.

End setup: Clicking this button at the end of data setting returns to the network setting screen.
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Parameters

5.11

5.11.1

PLC Setup

PLC Setup (MELSEC A)

Memary capacity |F'LI: FaS  PLC spstem |I£D azzighment |Device |

— RUM-PAUSE Contact — Remote |0 zetting for A2C PLC

B Tatal number of
RUN ¥ [0-1FFF] remate stations

I Orrlite -
PALSE = (0-1FFF) i I~

[1-54]

Setting of each station's [1--61]

— Spstem interrupt setting—————————————————— Start ztation

Mo,
Intermupt counter start Mo, C I

Protocol

— Output mode at STOP to RUM

¢ Previous state

(mul bt (m ) (S ) B (PR [N Lo

™ Recalculate [Output iz 1 scan later] 10

— Data communizations request batch processing 12

[™ Batch processing at EMD

Afd ] |d[A[A]A][A[A]A]a]4[4

Acknowledge #v" azsignment | Default Check End Cancel

Fig. 5-54: PLC Setup

RUN-PAUSE Contacts: These fields are used for entering the inputs (X) used for
controlling the PLC’s operating mode.
Run The PLC is set to RUN mode as soon as this input is on.
Pause When this input is on the PLC is switched to PAUSE mode.
Relay M9040 must be set for this to be possible.

System interrupt setting: Set the range of the counter used in an interrupt program.

Output mode at STOP to RUN: Behaviour of the PLC CPU after a system stop and restart of
the process.

Previous State Resume process

Recalculate State Recalculate

Data communications request batch processing: Set whether the transient communica-
tions request is processed or not in the END processing of its scan.
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PLC Setup

5.11.2

PLC Setup (MELSEC Q/QnA)

OnA Parameter

PLC name | PLC spstem | PLE file

—WDT Mfatchdog timer] zetting
WOT Setting

Initial execution
monitorifg time

monitoring time

|2DD s [10ms-2000ms]
I Mz [10ms--2000mms)

Low speed execution I_ ms [10ms--2000ms)

Device |Program |Eoot file |SFC |I£D azzignment

— Constant scanning

I mz  [Bme--2000ms]

—Annunciator dizplay mode
W Dizplay F Mo

— Error check
¥ Carry out battery check

v Carry out fuse blown check
v Camy out 10 module comparison

[ Display comment

[ Display occunence time

— Breakdawn hiztary

— Operating mode when there iz an eror
Carnputation errar
E xpanded command error
Fuze Blown
140 radule comparizon errar
Special module access emor

IC card access emar

IC zard operation errar

I Stop A l i
Comesponding Iﬁv
I Stop A l MEMory
I Stop b l
I Stop A l
I Stop A l
Stop 'I
Stop 'I

% Record in PLC RAM
" Record in the following history file

File name I
Hiztary Ma. I Itern [16--100]

— Low speed progran execution tirme

I me  [Tmz-2000msz]

Acknowledge #v" assighment | Drefault | Check | End Cancel

Fig. 5-55: PLC RAS

WDT Setting: Setting for the watchdog timer.
Range: 10 - 2,000 ms in units of 10 ms

(only for Q25SS (SX Controller)

Range: 10 - 5,000 ms in units of 10 ms)

Error Check: Enables you to activate/deactivate the following error checking functions:

@® Battery
® Fuse
® 1/O modules

Operation Mode at Error: These options enable you to specify whether the CPU is to pause

or continue working when the following error conditions are registered:

Calculation error
Extended Ins
Fuse blown

I/O unit compare error

Special function unit access error
IC card access error (not for Q00(J), Q01)
IC card operation error (not for Q00(J), Q01)
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Constant Scanning: Enter the constant scan cycle period here.
Range: 5 - 2,000 ms in units of 5 ms

Number of free slots: Enter the number of addresses occupied by a free slot in this field.
Range: 0 - 1024 in units of 16

Annunciator display mode: Set the display mode established when the annunciator has
turned on.

Breakdown history: Set the storage target of the CPU's breakdown history.

AnA Parameter | x|

PLC name P |PLC e | PLC RAS | Device | Progiam | Bootfile |SFC |10 assignment |

— Tirner lirmit zetting

Camman
Lo speed I-IDD mz [10ms--1000ms] pointer Mo, P ID Lfter  [0-4035)
High zpeed |1D ms [1mz-100rms) General data |1_ i e
proceszing moduletime [1--6]
~ RUM-PALSE contact
- Fointz occupied .
RUM % I [#0-1FFF] by ampty st 16 +| Paints
PaISE = I [#0-={1FFF]

— System interupt zetting

Inberrupt counter I (0976

— Remate rezet

™ Allow

start Mo, ©

128 fied scan [160 ms  (5ms-1000ms]
129 fired zcan

iteryal I40 ms  [5mz--1000ms]

— Dutput mode at STOP to RUMN

% Previous state

130 fired zcan IED mg  [Bms-1000ms]
 Recaicul i1 | interval
ecalculate [output iz 1 scan later) 191 fixed scan Im me  [Bms-1000ms]
ittereal
Acknowledge #v" assighment | Default Check End Cancel

Fig. 5-56: PLC system

Timer limit setting: Used to set the intervals for the high-speed and low-speed timers. The
timers will then act as high-speed or low-speed timers when they are activated by the appro-
priate instructions in the PLC program.

Low-speed timer instructions: TIMER (IEC editor), OUT (MELSEC editor)
High-speed timer instructions: TIMER_H (IEC editor), OUT_H (MELSEC editor)
Low-speed timer range: 10 - 1,000ms in units of 10ms

High-speed timer range: 1 - 100ms in units of 1ms

RUN-PAUSE Contacts: Enter the inputs to be used to control the operating mode of the
PLC here.

Range: X0 - X1FFF (QnA series)

The PLC will be switched to RUN or PAUSE mode as soon as the corresponding input is set.
When using the PAUSE contact the diagnostics link relay SM206 (QnA series) must also be
set.

Remote reset: Set enable/disable of remote reset operation.
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Output mode at STOP to RUN: Behaviour of the PLC CPU after a system stop and restart of
the process.

Previous State Resume process

Recalculate State Recalculate

Common pointer: Set the first No. of the common pointers.
Number of empty slots: Set the number of empty slots.

System interrupt setting: These fields enable you to specify the counters you wish to allocate
to the system interrupt signals. A total of 32 interrupts are available (10 - 131).

1stint Counter: The firstinterrupt counter can be an address from the following counter range:
CO - [sum of all counters minus 48]

Example:
Assuming you have set 1K of addresses for the counters in the Device Settings dialogue box
you have 1,024 counter addresses available (CO - C1023).

A possible entry for the first interrupt counter would thus be:
CO0 - 1024 minus 48, which gives you
C0-C976

128 /129 /130 /131 Const Interval: You can set constant interrupt intervals for
interrupts 128 - 131.

Range: 5 - 1,000ms in units of 5ms

(only for Q25SS (SX Controller)

Range: 100 - 1,000 ms in units of 10 ms)
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CC-Link (MELSEC Q/QnA) Parameters

5.12

CC-Link (MELSEC Q/QnA)

The CC-Link settings define the hardware, communications addresses and paths in a
network. For details refer to the manuals of the network modules.

Mo, of boards in module |2 'l Boards Blank: no setting.

1 2

Start [/0 Mo
O perational setting Operational settings Operational zettings
Tvpe b aster station M azter station -
Fdaster station data link wpe PLLC parameter auto start ¥ |PLC parameter auto start
Mode Remote netlver. 1 mods) ¥ | Femate netver. 1 mode]
All connect count 64 64
Femate input/Fx]
Bemate output{R'r
Remmate register[Fiwrl
Rermate reaister By
Wer 2 Remate input[F]
‘er. 2 Remate outputiBY]
“er.2 Bemaote reqisterFiw
et 2 Bemate reqisterlBvww]
Special relay[SB]
Special register] 5w
Retry count 3 3
Automatic reconnection station count 1 1
Stand by mazter station Mo.
PLC dawn select Stop - |Stop -
Scan mode setting Asynchronous ¥ | &zpnchronous -
Drelay infomation setting 0 0
Station information setting Station information Station infarmation
Remate device station intial setting Initial zettings |nitial zettings
Interrupt zething Interrupt sethngs Interrupt zettings

4

4

4

Indispenzable settings] Mo zeting 4 Already zet ] Setifitiz needed]  Moszeting / Already set )

Setting item

Acknowledge ' assignment | Clear | Check End Cancel

Fig. 5-57: CC-Link settings

Number of boards within modules: Before you can edit the CC-Link settings you have to
select the number of CC-Link boards from the drop-down list. Up to 8 boards can be edited in
individual dialogue boxes. Each dialogue box can be selected via tabs.

Il Network parameters Setting the CC-Link list. Fig. 5-58: .
""" Drop-down list for

I_I selecting the number of
Mo, of boardz in modul "’l oards Blank: no zetting, CC-Link boards

Start I/0 No.: Enter the start I/O number in multiples of 10h. The start I/O number of the indi-
vidual boards must not overlap. Value Range: 0000 — OFEO.

Operational setting: Enter the parameter name and data link abnormal station.

Type: Enter the master/local/standby master station, etc.
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CC-Link (MELSEC Q/QnA)

Master station data link type: Fixed to "PLC parameter auto start".

Mode: Setthe mode.

All connect count: Enter the number of slave stations connected. (1 to 64 stations)
Remote input [RX]: Enter the bit devices to be batch-refreshed.

Remote output [RY]: Enter the bit devices to be batch-refreshed.

Remote register [Rwr]: Enter the word devices to be batch-refreshed.

Remote register [Rww]: Enter the word devices to be batch-refreshed.

Special relay [SB]: Enter the word devices to be batch-refreshed.

Special register [SW]: Enter the word devices to be batch-refreshed.

Retry count: Enter the number of transmission retries.

Automatic reconnection station count: Enter the number of stations automatically recon-
nected during 1 scan.

Standby master station No.: Enter the station number of the standby master station.

PLC down select: Select Stop (default) or Continue for CC-Link communications in case the
PLC has stopped.

Scan mode setting: Enter whether sequence scans are synchronized or not. Select Asyn-
chronous (default) or Synchronous scan mode.

Delay information settings: Enter the link scan interval delay time.

Station information settings: This button opens the CC-Link station information dialogue
(see below). Enter the station type, number of occupied stations, etc.

Remote device station initial setting: This button opens the Remote device station initial
setting dialogue (see below). Enter the corresponding station number and procedure registra-
tion (operation, execution and other conditions).

Interrupt settings: Opens the Interrupt settings dialogue (see below) to edit the Ethernet
interrupt settings (not for Q00(J), Q01).
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5.12.1 CC-Link station information
In the CC-Link setting dialogue click on the Station information button to open the following
dialogue.
CC-Link station information. Module 1
Excluzive station Reservednealid | Inteligent buffer selectiword)  «
StationMo. Station type count station select Send | Receive |Automatic
141 ||Remote [0 station ¥ ||Exclusive station 1 = |Mo setting A
242 |Remote 1/0 station ¥ | Exclusive station 1 = | Mo selting A
343 |Remote 1/0 station ¥ | Exclusive station 1 = | Mo selting A
444 Femate |/0 station ¥ |Enclusive station 1 = | Mo zetting -
5/ 5 Femate |/0 station ¥ |Enclusive station 1 = | Mo zetting -
B/E  |Remote /D station * | Exclusive station 1 = | Mo zetting A
7/7  |Remote /0 station * | Exclusive station 1 = | Mo zetting A
8/8 |Remote /D station ¥ | Exclusive station 1 = | Mo zetting - -
Default | Check | End Cancel
Fig. 5-59: CC-Link station information
The total number of CC-Link stations you specified in the CC-Link setting dialogue in the field
All connect count are listed. Click on any station number to select a station entry and edit it via
the drop-down lists and entry fields on top.
Station type: Select the station type.
Exclusive station count: Select a number for the exclusive station.
Reserve/invalid station select: Enter the station status.
Intelligent buffer select: Enter the buffer sizes. Value ranges: 0 — 4096
Default: This button resets the selected station number to default values.
Check: This button checks the settings of the selected station number for errors.
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CC-Link (MELSEC Q/QnA)

5.12.2

Remote device station initial setting

In the CC-Link setting dialogue click on the Initial settings button to open the following
dialogue.

Remote device station imitial setting: Target station number setting: Module 1

Target Ma, of Target Mo, of
station | regiztered station | regiztered
Mo procedures Mo, procedures
1 Reqist procedure| 9 Reqist procedure
2 Reqist procedure| 10 Reqist procedure
3 Reqist procedure | 11 Reaqizt procedure
4 Reqist procedure| 12 Reqgist procedure
5 Reqist procedure| 13 Reqist procedure
G Feqist procedurs| 14 Feqist procedure
7 Fedist procedurs| 15 Reqist procedure
8 Reqist procedure| 16 Reqizt procedurs
Clear | Check | End Cancel
Fig. 5-60: Initial settings of remote device stations

Target number: Lists the number of the registered target station.

Target station No.: Enter a number for the target station to be registered or edited. Value
range: 1-64.

Regist procedure: This button opens the procedure registration dialogue (see below) for a
target station either selected from the list or entered in the Register target station field.

Clear: This button deletes all entered data.

Check: This button checks a selected entry for setting errors.
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Procedure registration dialogue

Inthe Remote device station initial setting dialogue click on the Regist procedure button to
open the following dialogue.

Remote device station initial setting: Procedure regiztration module 1: Target ztation 2

Ipuat formnat -
Execute Operationsal Executional condition Dietailz of execution
Flag condition Condition| Device | Execute Wwinte | Dewvice [ Wiite
Device | Mumber |Condition Device | Mumber | Data

Execute |Setnew i - h -

Execute |Set new - - hd -

Execute |Set new - - hd -

Execute |Set new - - - -

Execute |Set new - - - =

Execute |Set new - - - =

Execute [Set new - - - -

Execute |Set new - - - -

Execute |Set new i - - -

Execute |Set new i - h -

Execute |Set new i - h -

Execute |Set new i - h -

Execute |Set new i - h -

Execute |Set new - - hd -

Execute |Set new - - hd -

Execute |Set new - - - -

Drefault Checl. End Cancel

Fig. 5-61: Procedure registration for modules

The procedures for the target station are listed. Click on any procedure entry to select and edit
it via the drop-down lists and entry fields on top.

Execute flag: Select to set the execute flag.

Operational condition: Select Same as prev. set or Set new.
Condition device: Select a condition device from the drop-down list.
Device number: Enter address of the condition device.

Execute condition: Select from drop-down list.

Write device: Select from drop-down list.

Device number: Enter address of the write device.

Write data: Select ON or OFF from the drop-down list.

Default: This button resets a selected entry to default values.

Check: This button checks a selected entry for setting errors.
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5.12.3 Interrupt settings
In the CC-Link setting dialogue click on the Interrupt settings button to open the following
dialogue.
Interrupt settings Module 1
Input farmat DELC. hd
. Device Dretection Interupt Wiord Board | Interupt
Device code Mo, method condition device: o, [SI] Mo,
1 - - -
2 - - -
a - - -
4 - - -
5] - - -
= - - -
T - - -
] - - -
g - - -
10 - - -
11 - - -
12 - - -
13 - - -
14 - - -
15 - - -
1B - - -
Clear | Check. End Canicel

Fig. 5-62: Interrupt settings

The interrupt settings for the selected CC-Link board are listed. Click on any entry to select and
edit it via the drop-down lists and entry fields on top.

Device code: Select a device code from the drop-down list.

Device No.: Enter a device number. Value range: 0000 — 07FF.

Detection method: Select a detection method from the drop-down list.
Interrupt condition: Select an interrupt condition from the drop-down list.

Word device: Setting value: Enter a setting value for word devices.
Value range: 0 — 65535

Board No.: Enter the board number.
Interrupt (SI) No.: Enter value. Value range: 0 — 15.
Clear: This button deletes all entered data.

Check: This button checks a selected entry for setting errors.

GX IEC Developer Reference Manual 5-67



MELSECNET/MINI Parameters

5.13

MELSECNET/MINI

5.13.1 MELSECNET/MINI (MELSEC A/QnA)
The settings for the MiniNet are made in the table. The line above the buttons displays either a
note on correct entry or an error message, depending on the cell selected in the table.
_ 0 MELSECHET MINI rndule iz mat recoghized.
Ma. of baards in madule I3 'I Boards Blank: Operation iz by the default values,
1 2 3 4 5 E
Startl /0 Mo
tdadel name MIMI-53 = | MINI > [MIMNI-S3 = - - -
Station count
Batch refresh receive data »1000 #1200 #1400
Batch refresh send data 1000 1200 r1400
Fietry 5 ) 5
Responze FLC ¥ |FLC > [PLC - - - -
Error data clear Clear ¥ |Clear ¥ |Clear - - - -
Abnormal station detection bit data
Abnaormal communication remate
Circuit enor check Maintain | = |Maintain | * |Maintain | - - -
= STOP time operation Stop > |Stop = |Stop - hd - -
4
Setting item
Acknowledge v assignment I Clear | Check End Cancel
Fig. 5-63: MELSECNET/MINI settings
Start I/0 No.: Enter the first /O number for the network module in hexadecimal format.
Model name: Selection of the network type: MiniNet or MiniNet-S3
Batch refresh receive data: Definition of the operands for refreshing receive data. The
following operands are valid: X, M, L, S, B, T, C, D, W, R
Batch refresh send data: Definition of the operands for refreshing send data. The following
operands are valid: X, M, L, S,B, T,C,D, W, R
Retry: Enter the number of communications error retries within the range of 0-32.
Response: Select which device has FROM/TO command buffer memory access priority
rights, the link or the PLC.
Error data clear: The status of data transmission in the event of a communication error.
The following entries are possible:
TEST Output of a test string
OFF Transmission of a 00 string to the remote 1/O station
HOLD Sends data to the remote 1/O station shortly before communication
Abnormal station detection bit data: Enterthe M, L, S, B, T, C, D, W, or R device name.
Abnormal communication remote: Enterthe T, C, D, W, or R device name.
5-68 2% MITSUBISHI ELECTRIC



Parameters MELSECNET/MINI

Circuit error check: Select either line error check test memo, OFF data or hold data.

STOP time operation: Specifies the operating status of the MELSECNET/MINI when the
PLC was stopped:

RESUME: MELSECNET/MINI continues operation

PAUSE: MELSECNET/MINI suspends operation

Valid only for QnA.
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5.14

Multiple PLC settings (Q series only, except Q00(J))

Up to four Q series CPUs can be combined on one base unitto increase the overall PLC perfor-
mance by sharing different controller tasks to different CPUs.

Multiple CPU settings
Ma.af PLC []

Mo of FLC |4

Operating mode [*)

Errar operation mode at the stop of PLC
rd

[v Al station stop by stop enar of PLCZ
[v Al station stop by stop enar of PLC3
[v £l gtation stop by stop emar of PLCA

=1 =1 (=1 =1

[*)5ettings should be zet az same when

uzing multiple CPU.

==

Online module change(*]
™ Enable anline module change with another PLC.

“when the online module change i enabled with another PLC.
I-0 ztatus outside the group cannat be taken.

140 zharing when uszing Multiple CPUz (<]
[ AICPUs can read all inputs

[ AICPUsz can read all autputs

Communication area setting [refresh setting) |

Change screens  |Eloggeel = | | Setstarting devices far each PLC

CPU specific send range FLLC zide device
PLC Auto refrezh area Caution] Dev. starting
Faint [*] Start End Start End
Mo 1]
Mo I
Mo 1]
Mod I

Caution] Offzet [HEX] from starting address of the auto refresh area.
Refer to the user's manual of the each PLC about the starting address.

The applicable device of head device iz B.M YD W R ZR.
The unit of pointz of CPU specific send range iz word.

Irmport Multiple CPU Parameter Check | End Cancel

Fig. 5-64: Multiple PLC settings

No. of PLC

Clicking the Default button in I/O assignment keeps the multiple PLC setting unchanged.
When the set number of PLCs is one, a multiple CPU system configuration is not set.

Out of group input/output settings
When the modules are not grouped, they are all put under the control PLC of the PLC No. 1.
OPERATION ERROR appears if access is made to any module outside the groups.

Refresh settings

The maximum input range of each module is 0 to 2048 points.
Set the total number of all modules to within 4096 points.

Diversion of multiple PLC parameter button
Specify the project to be diverted from the Open Project screen. Setting the source project
shows the multiple PLC parameter diversion dialogue box. Confirm the message and execute.
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Serial (Q00 and Q01 only)

5.15

Serial (Q00 and Q01 only)

The dialogue Internal serial communication is used to enable, disable, and setup the
communications with the PLC as Computer Link Module via the serial port. The settings are
stored in the project database.

An(H] Parameter
PLCrame  |PLCspsten  |PLCAle  |PLCRAS  |Device  |Pogam | Boatfie |
SFC I |0 azzignment Senial

¥ Uze serial communication

— Baud rate

I 19.2kbpz - I

W Sum check

— Tranzmizzion wait time
IND waiting time "I

— RUM wirite zetting
I Pemit

[rata format walue is fixed az below.
Start bit ;1 Parity bit:0dd
Data bitd  Stop bit:1

Acknowledge 3 assignment | Multiple PLEsettingsl Defaultl [Ehieck | End | Cancel |

Fig. 5-65: Internal serial communication settings for computer link
connections

Use serial communication: Enables or disables the use of the serial communication settings
for Computer Link communications. Default: Disabled.

Baud Rate: Selects a baud rate. Default: 19200. Setting range: 9600 — 115200.
Sum Check: Enables or disables a sum check for the transmission. Default: Enabled.

Transmission wait time: Selects a wait time for the transmission.
Default: 0. Setting range: 0 — 150.

RUN write setting: Enables or disables online changes during the transmission.
Default: Disabled.
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5.16 CPU Type Selection
The CPU type can be changed by selecting the command Change PLC Type in the Project
,+
menu or by clicking on the e icon.
In the dialogbox Change PLC Type you can select a PLC series and a PLC type. To change
the CPU type, open the list box, select the new CPU type and confirm with OK.

NOTE When you change the CPU GX IEC Developer deletes the old libraries and regenerates the
Standard and Manufacturer libraries for the new PLC type. This process can take a while as
all the instructions for the new CPU must be integrated in the libraries.

The following table lists all supported CPU types.

PLC Series CPU Type

AnN A1N, A2C, A2N, A3N

AnS A1S, A1S-S1, A2S, A2S-S1

AnSH A1SH / A1SJH, A2SH, A2SH-S1

AnA / AnU A2A, A2A-S1, A3A, A2U, A2U-S1, A3U

A2AS / A2US A2AS, A2AS-S1, A2US, A2US-S1, A2AS-S30, A2US-S30,
A2AS-S60, A2US-S60, A2USH-S1

FX FX /FX2, FX0 / FX0S, FXON, FX1S, FX1N, FX2N / FX2NC,
FXU / FX2U / FX2C, FX3U

QnA Q2A(H), Q2AS(H), Q2A(H)-S1, Q2AS(H)-S1, Q3A,
Q4A, Q4AR (from version 0012B)

Q Q00, Q00J, Q01, QO2(H), QO6H, Q12H, Q25H,
Q25SS (SX Controller), Q Remote I/0,
Q02U, Q03UD, QO3UDE, Q04UDH, Q04UDEH, Q06UDH, QO6UDEH,
Q13UDH, Q13UDEH, Q26UDH, Q26UDEH

QnPH Q12PH, Q25PH

QnPRH Q12PRH, Q25PRH

Tab. 5-6: Supported CPU-types
5-72 2 MITSUBISHI ELECTRIC



Programming

The Structure of GX IEC Developer Programs

6

6.1

6.2

NOTE

NOTE

Programming

The Structure of GX IEC Developer Programs

~

J
Y
J
Y

~

Data Unit Types POUs Task 1
N

va
va

J

POU 1
L — Program — POU 1
buT1 Program

POU 2

DUT 2 Function / PPrc())gL:a?n
\ POU3
DUT 3 Program PPr(?gL:a‘:n
POU 4 "
Program
4 N\
Globallianables Fun(F:,t(i())g Slock ( Task 2 )
N
e
VAR_GLOBAL PFr’SgL:a?n I POU 6

Program

POU 7
Program

\ POU 8

Function

POU 7
Program

VAR_GLOBAL

VAR_GLOBAL

Fig. 6-1:  PLC program structure

Tasks

The Task Pool is the ‘control centre’ for the execution of your programs. You must define at least
one task for the project in the Task Pool. In turn, each task contains one or more PRG
(program) type POUs. Each POU can only be defined once in any one task in the Task Pool.
The tasks in the Task Pool are polled cyclically.

| You cannot directly manage either function blocks or their instances in tasks.

The execution of tasks is controlled by the following three parameters:
® Event

® Interval

@® Priority

All tasks are either event-triggered or interval-triggered.

In order to address the SUB memory range with the A3 CPUs you must create a special task
called MELSEC_SUB or use the prefix "SUB_" (not case sensitive).
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6.2.1

NOTE

NOTE

6.2.2

Event-triggered Tasks

Events can have the following Boolean values:

TRUE/FALSE: Tasks with the event value TRUE are always executed. The TRUE or
FALSE parameter is automatically converted to UPPER CASE letters!

Interrupts: Interrupt-triggered execution control is only possible with input modules that
support this function. The task will be executed when the interrupt polled is set. The
interrupt number (e.g.: 120) is entered after Event in the task attributes in the Task
Information dialogue box.

Series A FX Q QnA

Usable interrupts 10-131 1000-1899 10-1255 10131

Tab. 6-1:  Interrupt ranges for each CPU series

Remember that the El instruction (Enable Interrupt) must be programmed in a MELSEC
network or the function EI_M must be used within the project when using interrupt-triggered
tasks.

POUs assigned to interrupt triggered tasks must not be programmed in SFC language.

Relays: The task is executed when the corresponding relay is set (e.g.: M100).

I/0s: The task is executed if the status conditions of the corresponding inputs or outputs
are satisfied (e.g.: X0).

Global variables: All global variables of data type BOOL could be used to control a task.
Elements of arrays or components of data unit variables could not be used.

For every event or interval-triggered task one system label is allocated (— page 2-51).

Event-triggered tasks with Timer/Output Control (MC-MCR execution)

If

you enter a Boolean device as an event or a time interval you can then select the Timer /

Output Control option.
Fig. 6-2:

Task Information

Task Attributes
Event: |X1 oo

Interval: Il]
Priority: |31 Comment

Cancel

I i

Mame: ITask_l]1
Size: 89 Bytes
Type: TASK I Timer# Outout Controk

Last Change: 14.03.2000 11:19:01

"§ecuril}l Level

O IRl [ e ol i B T i L e

v Allow Read Access for lower Levels
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Tasks

The following table explains how this option influences the processing of the task.

Timer / Output Control not activated

Timer / Output Control activated

Execution mode

Normal execution

MC-MCR execution

Task event X10 X100
Execution sequence LDl  X10 LDI X100
CJ  End of Task ANl MC Relay
POU Code CJ Endof Task
End of Task LD X100
MC NO MC Relay
POU Code
MCR NO
End of Task

Behaviour when event is
active

If X10 is set the POU associated with the
task is executed.

If X10 is not set the PLC program jumps
to the end of the task.

If X100 is set execution of the program
sequence between the MC and MCR
instructions begins.

Behaviour when event is

The program jumps to the end of the

If X100 is not set the program sequence

not active task but some of the device statuses are | between the MC and MCR instructions is
preserved: executed once with the MC relay set to
- Timers: continue to run (A, FX) or with | FALSE.
Timer scheduler for Q, QnA If the MC relay is also not set the PLC
- Timers: stop running for Q, QnA program jumps to the end of the task.
without Timer scheduler The statuses of the devices are reset:
- Retentive/accumulator timers - Timer: Count value reset to 0, contacts
and counters: status preserved remain off
- Devices in OUT instructions: - Retentive timers and counters:
status preserved count value and input contact status
preserved, output contact is reset
- Devices in OUT instructions: outputs
are reset
- Devices in SET, RST, SFT
instructions: current status preserved
Tab. 6-2:  Effect of Timer / Output Control option

6.2.3

Interval-triggered Tasks

The intervals are entered as time constants. If a task is to be executed at intervals you must
enter FALSE for the Event parameter in the Task Information dialogue box.

Syntax:
[Time]

T# [Time]

This is the value for the interval duration.
Example: 12h30m, 5s, 100ms

You can also use a global variable of data type TIME as interval of a task. Elements of arrays or
components of data unit variables could not be used.

WARNING:

You must consider the program cycle period when defining the interval duration!
Defining intervals shorter than the program cycle period can lead to unpredictable
results. When in doubt, always calculate the cycle period of the task using the
instruction execution times listed in the controller manual.

GX IEC Developer Reference Manual



Tasks Programming
6.2.4 Priority-controlled Tasks
The task with the lowest priority value has priority and it will call its associated programs first.
You can assign priority values between 0 and 31.
How to define task execution attributes
@ In the Project Navigator window, select the name of the task you wish to edit.
@ Press the key combination Jee] to open the Task Information dialogue box.
® Enter your values for the task attributes.
@ Confirm with OK.
The attribute settings are shown in parentheses behind the name of the task in the Project
Navigator window.
Fig. 6-3:
O Tasks in order of their execution priority:
Ty ALARM (Prio =1, Event = I0) — Event-triggered via Interrupt 10
€%y CHECK (Prio = 31, Event = M100) — Event-triggered via M100
€%y COMTROL (Prio = 31, Event = X10) — Event-triggered via X10
- MAIN {Prio = 31, Event = TRUE) — Always executed
- SUBTASK (Prio = 31, Interval = T#1ms)  — Interval-triggered, every 10 ms
NOTE | The procedure for creating a new task is described in chapter 4.
6.2.5 Special task MELSEC_FIRST

If you name a task MELSEC_FIRST (not case sensitive), it is handled with its assigned POUs
in a special way:

® The assigned POUs will be the first ones in the MAIN sequence program.

@ Allinternal code parts from the code generator which must be positioned at the beginning
of the MAIN sequence program will be positioned behind this task.

The following checks are performed during the code generation and will cause an error on
occurrence:

@ Interrupt events are not possible for this task.

® Because SFC POUs must be initialised in the first scan before they are used, they could
not be assigned to this task.

@® The SFC control functions SFC_CTRL and SFC_PAUSE use a semaphore which is reset
at the beginning of the MAIN sequence (now after MELSEC_FIRST). Therefore this
functions could not be used directly by programs assigned to MELSEC_FIRST or within
their calltree.

The task priority is ignored for MELSEC_FIRST — you are informed of this circumstance by a
warning. All errors or warnings are displayed in the error listbox.
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6.3

6.3.1

NOTE

6.3.2

Variables

Global and Local Variables

Variables are similar to operands. They contain the values of inputs, outputs or internal
memory locations in the PLC. There are two types of variables:

@® Global Variables

@® Local Variables

Global Variables

Global variables are defined for the entire project. They are accessible from any POU body,
action or transition, and they make it possible to exchange data between all the sub-programs
that go to make up the project.

Local Variables

Local variables (VAR) are only accessible within the one specific program organisation unit
(POU) in which they are declared. Thus, they cannot be used for exchanging data between
POUs.

When there is a local variable declared in a POU with the same name as a global variable,
the global variable is hidden, i.e. it is not possible to read or write the value of that global
variable — always the local variable is referenced instead. (See also section 2.9.2.)

Variable declarations

Each variable declaration has the following elements:
Class,

Identifier,

Data type,

Initial value (automatically),

Comment (optional),

Remark (optional).
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6.3.3 Class
The class keyword assigns the variable a specific property that defines how it is to be used in
the project.
Use in POUs:
Class Meaning
PRG | FUN FB
VAR X X X Variable that is only used within the POU
Local variable with unchangeable initial value used
VAR_CONSTANT X X X within the POU
Variable passed from outside that cannot be altered
VAR_INPUT - X X" | within the POU
VAR_OUTPUT — — X Variable passed (output) by the POU
. . Local variable passed from outside and passes
VAR_IN_OUT X" | (output) by the POU, can be altered within the POU
VAR_GLOBAL X — X Global variable declared in the Global Variable List
Global variable with unchangeable initial value
VAR_GLOBAL_CONSTANT X - X declared in the Global Variable List
Tab. 6-3: Use of classes in POUs
6.3.4 Identifiers and Absolute Addresses

Each variable is given a symbolic address, i.e. a name. This is referred to as the identifier; it
consists of a string of alphanumeric characters and underline characters. The identifier must
always begin with a letter or an underline character. Spaces and mathematical operator
characters (e.g. +, -, *) are not permitted.

Examples of identifiers: FAULT
ZEROSIG
LIM_SW_5

When global variables are declared absolute addresses can be assigned that reference the
memory location of the variable in the CPU or a physical input or output.

When local variables are declared in the header of the POU they are automatically assigned a
suitable memory location in the CPU.

You can use either the IEC syntax (IEC-Addr.) or the MITSUBISHI syntax (MIT-Addr.) to assign
the absolute addresses. Two address columns are available.

As soon as you have entered an address in one of these columns, the other address also
appears. You can enter either of the two address formats in both columns. If, for instance, you
enter a MITSUBISHI address in the IEC column, GX IEC Developer identifies it immediately,
places it in the correct column and produces the matching IEC address in the other column.

Use upper case letters only and no spaces or mathematical operator characters
(e.g.+, -, ¥) in addresses.
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When you define global variables you must specify the hardware addresses for each individual
variable. The address declarations are shown in the table below.

MITSUBISHI IEC Size ® Range Example
Address Address
X %l X X0 > %IX0
X1F > %IX31 ®
X37 > %IX31 ®
X7FFF > %IX32767 ®
Y %Q X YO > %QX0
Y1F > %QX31 @
Y37 > %QX31 @
Y7FFF > %QX32767 ®
D %M W, D 0 D450 > %MW0.450
D501+
D502 > %MDO0.501
%M X® 0 D0.5 > %MX0.0.5
D100.F > %MX0.100.15
W O® %M W, D 1 W35F > %MW1.863
W301+
W302 > %MD1.769
%M X® 1 W35F.5 > %MX1.863.5
W35F.F > %MX1.863.15
R G® %M W, D 2 R450 > %MW2.450
R501+
R502 > %MD2.501
%M X5 2 R450.5 > %MX2.450.5
R450.F > %MX2.450.15
M/L/S®2 %M X 0 MO > %MX0.0
M1024 > %MX0.1024
B @® %M X 1 B3F > %MX1.63
S® %M X 2 S10 > %MX2.10
T Contact @ %M X 3 TS10 “ %MX3.10
T Value %M w 3 TN40 > %MW3.40
C Contact %M X 4 CS10 > %MX4.10
C Value %M W, D 4 CN10 > %MW4.10
CN210 > %MD4.210 ®
T Coll %M X TC20 > %MX5.20
C Call %M X 6 CC20 > %MX6.20
A® %M wW,D 5 A0 > %MWS5.0
A0+
Al > %MD5.0
VvV o® %M W,D 6 VA > %MW86.1
Vo+
z2 > %MD6.2
Z %M w 7 z2 > %MW?7.2
%M X® 7 Z2.5 > %MX7.2.5
Z2.F > %MX7.2.15
F %M X 7 F20 > %MX7.20
L® %M X 8 L30 > %MX8.30
v©® %M X 9 V47 > %MX9.47
N Not permitted in IEC
P Cf. network label
| Only allowed in event-triggered tasks

Tab. 6-4: Address declarations for variables (1)
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MITSUBISHI IEC Size ® Range Example
Address Address
K KO > 0
H 16# HFF > 16#FF
SM® %M X 10 SM1024 > %MX10.1024
SD® %M W, D 10 SD450 > %MW10.450
%M X 10 SD45.5 > %MX10.45.5
SD45.F > %MX10.45.15
SB® %M X 11 SB3F > %MX11.63
Sw® %M W, D 11 SW35F > %MW11.863
%M X 11 SW5F.5 > %MX11.95.5
SW5F.F > %MX11.95.15
ZR® %M W, D 12 ZR327 > %MW12.327
ZR40501 +
ZR40502 > %MD12.40501
%M X 12 ZR27.5 > %MX12.27.5
ZR27.F > %MX12.27.15
ST Contact ®@ %M X 13 STS10 > %MX8.10
ST Value ® %M w 13 STN40 “ %MW8.40
U\G® %M W, D 14 U1\G8 > %MW14.1.8
U2\G10 +
U2\G11 > %MD14.2.10
%M X 14 U1\G8.5 > %MX14.1.8.5
U1\G8.F > %MX14.1.8.15
ST Coil ® %M X 15 STC20 > %MX9.20
JX® %l X 16 JIXAF “ %IX16.1.31
J\YO® %Q X 16 JI\Y1F > %QX16.1.31
J\B® %M X 16. .1 J2\B1F > %MX16.2.1.31
J\SB® %M X 16. .1 J2\SB1F > %MX16.2.11.31
J\W® %M W, D 16. .1 JI\W35F > %MW16.1.1.863
JI\W301 + %MD16.1.1.769
J1\W302 >
%M X 16. .1 JI\W5F.5 > %MX16.1.1.95.5%MX16.1.1.
JI\WS5F.F > 95.15
J\SW® %M W, D 16. .11 J1\SW35F > %MW16.1.11.863
J1I\SW301 + %MD16.1.11.769
J1\SW302 >
%M X 16. .11 JI\SW5F.5 > %MX16.1.11.95.5
JI\SW5F.F > %MX16.1.11.95.15
BL® %M W 17 BL319 > %MW17.319
TR® %M X 18 TR511 > %MX18.511
DX ® %l X 1 DX1F > %I1X1.31
DY ® %Q X 1 DY1F > %QX1.31
FX® Not needed in IEC
corresponds to VAR_INPUT
FY ® Not needed in IEC
corresponds to VAR_OUTPUT or function result
FD ® Not needed in IEC
corresponds to VAR_OUTPUT, VAR_INOUT or
function result
J® Not permitted in IEC
uo® Not permitted in IEC

Tab. 6-4: Address declarations for variables (2)

6-8 # MITSUBISHI ELECTRIC



Programming

Variables

6.3.5

6.3.6

6.3.7

Table notes

® M, L and S devices are not compatible to old MEDOC projects. The system does not check
whether latch relay devices L (e.g. L100) are within the latch range of the relay devices M.
Memory-buffered M relays are not displayed as L latch relays.
L and S relays are handled differently in the Q/QnA series.

@ In the A series CPUs the step status devices S are treated in the same way as M relay devi-
ces. For example, this means that M100 and S100 are identical.
In the F and Q/QnA series CPUs the S devices are treated as step status devices
The devices S can not be used by the user program.

@ Applies for A series controllers only
@ Applies for F series controllers only
® Applies for Q/QnA series controllers only

® The size prefix is optional, i.e. the entries %IX10 and %I10 are effectively identical.
Prefixes:
X Bitdevice
W  Word device
D Double word device

@ The following types of MITSUBISHI devices are used for timers and counters:

STS, TS, CS Contact (Timer, Counter)

STC, TC, CC Coil (Timer, Counter)

STN, TN,CN, T, C Value (Timer, Counter)
Initial Value

The initial values are set automatically by the system and cannot be changed by the user.

Comment

You can add a comment up to 64 k characters long for each variable.

Remark

You can add additional user information.
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6.3.8 Data Types

The data type of a variable defines the number of bits it contains, how they are processed and
the variable’s value range. The following data types are available.

Data type Value range Size
BOOL Boolean 0 (FALSE), 1 (TRUE) 1 Bit
INT Integer -32768 to 32 767 16 Bit
DINT Double integer -2147483648 to 2147483647 32 Bit
WORD Bit string 16 0 to 65535 16 Bit
DWORD Bit string 32 0 to 4294967295 32 Bit
REAL Floating-point value 3.4 E +/- 38 (7 digits) 32 Bit

TIME Time value T#-24d-0h31m23s648.00ms
to 32 Bit

T#24d20h31m23s647.00ms

STRING @ Character string max. 50 characters

Tab. 6-5: Data types

@ You can set the default value for the number of characters in string variables with the option
Extras - Options - General - Default String Length (characters).

NOTES The data type STRING with a maximum length of 50 characters is only available for
MELSEC Q/QnA series.

When using the data type STRING with the A series or the FX series (only FX2, FX2C, and
FX2N(C)) a maximum length of 8 characters is alowed.
With these CPU series the string cannot be manipulated using dedicated instructions.

Data unit types (DUT) are structured, derived data types containing a collection of variables
which can be of different data types (— page 6-66).
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Data types hierarchy ANY
| ANY |
| ANY_SIMPLE [[  Arrav | pur |
/,\\
| ANY_NUM | | ANY_BIT | | TIME | | STRING |
| ANY_REAL | | ANY_INT |
| rean | | INT |
Fig. 6-4:  Data types hierarchy ANY
Data types hierarchy ANY16 and ANY32
ANY_16 ANY_32 Fig. 6-5:
Data types
/ \ / \ hierarchy ANY16
and ANY32
WORD INT DWORD DINT
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6.3.9

Example V

NOTE

6.3.10

Address Batch Replace

The Address Batch Replace function is available for the global variable list of the project and in
the global variable lists of the included libraries.

This function replaces an existing address range by a new address range.
In the Tools menu select Address Batch Replace to open the following dialogue.

Address batch replace g| Fig. 6-6:
Address batch replace

Fieplace address rangs:

| c

with address range;

| to |

| Cancel |

The address range can be entered in either IEC or Mitsubishi format. Both formats must not be
combined.

The greyed last entry field is calculated automatically.

Address batch replace g| Fig. 6-7:
Address batch replace settings

Fieplace address rangs:

|D1DD to |D1SS

with address range;

[p20n to |

Cancel |

The variables with the addresses D100 — D199 are replaced by the addresses D200 —-D299. A
variable with the address D100.0 will be changed to D200.0.

A

| The Undo function is not supported for the Address Batch Replace.

Auto Update

Global and local variables can be updated automatically by the Auto Update function. This
function can be activated via the menu Extras - Options - Editing (refer to 2.8.3).

The following changes of a variable declaration are updated: Class, Identifier, Address, Type,
Initial. All changes made in the GVL will also be executed in the POUs. When you change a
POU header, its body will also be changed automatically. The variables are updated after the
declaration editor changes have been saved.

Via the menu Extras - Update Variables all references of the selected local variables are
updated, if the name of the local variable has been changed. For every reference to be updated
a message box appears where you can decide to update the reference or not.

6-12
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6.4

6.4.1

NOTE

Programming Languages

Networks

Programming is done in ‘networks’in all programming languages except Sequential Function
Chart (SFC) and Structured Text (ST). You can define multiple networks, each of which is
identified with a network label. It is then possible to switch from one network to another within
the PLC program by using jump instructions in the program code. For a detailed description of
this please refer to chapter 3.

Network labels can have a maximum of eight characters and must always be terminated with a
colon (:). You can also assign a title to each network. These network titles can be descriptive
names up to 22 characters long, and using them makes handling large projects with many
networks a great deal easier.

Remember that every network label uses one system label and that the total number of
system labels is limited to a maximum of 256. Since system labels are also needed for other
elements in GX IEC Developer (— page 2-51), you should only define labels to networks to
which you actually intend to perform a jump.

The Network List

The networks in your program organisation units are managed in the Network List, which you
can only open when the body window of the corresponding POU is open. The list window
contains all the POUs networks with their labels and titles. In the window you can add more
networks and edit existing ones. A search function (Find) is provided for finding specific
networks quickly (= Chapter 3).

WARNING:

For all practical purposes it is not possible to change the programming language of a
POU once you have selected it. The system will allow you to make the switch, but if you
do this you will lose all the code in the body. You should thus only switch the
programming language of bodies that do not contain any code!
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6.4.2

NOTE

Text Editors

Instruction List (IL)

Programming in Instruction List is performed with a simple text editor.

An Instruction List program consists of a sequence of controller instructions. Each controller
instruction must contain an operator or a function or function block and one or more
operands/variables. Each controller instruction must begin in a new line. You can also add
optional comments to each instruction. All the programming elements in the individual instruc-
tions must be separated by tab stops.

MELSEC Instruction List

The user interface for programming in MELSEC IL is identical to that for IEC IL. However, only
the ‘Pure’ MELSEC instruction set is supported (= Appendix E); you cannot write IEC
standard programs in the MELSEC IL editor. The functionality of the MELSEC IL language
corresponds to that of the MELSEC MEDOC programming and documentation system. This
enables you to easily import programs developed with MELSEC MEDOC and integrate them
into your GX IEC Developer programs

(— Chapter 8).

IEC Instruction List

The userinterface for programming in IEC IL is identical to that for MELSEC IL. There are justa
few differences in programming:

® MELSEC Networks in IEC IL
You can also integrate MELSEC networks in IEC IL programs, thus effectively giving you
access to the ‘Pure’ MELSEC programming instructions.

® The Accumulator
The accumulator is a result management system often used in high-level languages. The
result of every operation is stored in the accumulator directly after execution of the
instruction. The accumulator thus always contains the operation result of the last
instruction executed. You do not need to program any input conditions (execution
conditions) for the operations; execution always depends on the contents of the
accumulator.

The difference between programming in the MELSEC editor (with execution condition) and
in the IEC editor (with accumulator) is described in the Beginner's Manual (= Chapter 3).

Structured Text (ST)

ST is a text-oriented editor (programming language), similar to PASCAL and supports mathe-
matical functions and a simple creation of loops.

ST body does not contain a network list because it always consists of only one network.

ST is an editor from the IEC 61131 programming standard. The Structured Text editor is
compatible to the IEC 61131-3.

AllIEC 61131 (IEC 61131-3: PART3-1992) standard functions are supported.
All MELSEC instructions are supported.

6—14
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6.4.3

Graphical Editors

Ladder Diagram (LD)

In Ladder Diagram you can use both IEC and MELSEC programming instructions in every
network. A Ladder Diagram program consists of contacts (break and make), coils, function
blocks and functions. These elements are connected with horizontal and vertical lines called
interconnects. The circuits always begin at the power bar on the left.

Functions and function blocks are displayed as graphical blocks. In addition to their input and
output parameters, some blocks also have a Boolean input (EN = ENable) and a Boolean
output (ENO = ENable Out). The status of the output always corresponds to that at the input.

WARNING:

You must normally create a separate network for each circuit in a Ladder Diagram
program. However, you can also create an additional power bar parallel to the standard
one provided by the editor, connecting the two at one point. This option makes it
possible to perform programming in just one network where this is more convenient.

Function Block Diagram (FBD)

In Function Block Diagram language, as in Ladder Diagram language, you can use both IEC
and MELSEC programming instructions in every network (= Appendix E). Allinstructions are
implemented using graphical blocks, which are connected with one another with horizontal
and vertical connecting lines. There are no power bars (rails) in Function Block Diagram
language.

Functions and function blocks are displayed as graphical blocks. In addition to their input and
output parameters, some blocks also have a Boolean input (EN = ENable) and a Boolean
output (ENO = ENable Out). The status of the output always corresponds to that at the input.

WARNING:
In Function Block Diagram language you must create a separate network for each
circuit.
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6.4.4

NOTE

Sequential Function Chart (SFC)

Sequential Function Chart is a graphical language. Strictly speaking it is not really a genuine
programming language but rather a structural tool which allows a clear representation of
processes.

The program (PRG) is the only program organisation unit supported in SFC.

SFC language has two basic elements, Steps and Transitions (continue conditions). A SFC
program sequence consists of a series of steps separated by transitions. Only one step can be
active at any one time in such a program sequence except in parallel branches. The next step
in the sequence is activated when the preceding step/steps is/are active and the transition
condition is satisfied.

Steps and Actions

Several actions can be assigned to one step. An action can be a Boolean output variable or a
piece of program, which can be written in any of the editors, including Sequential Function
Chart itself. All actions are listed in the Action Pool in the Project Navigator window. A step to
which no action is assigned is treated as a wait loop that stops execution until the following
transition condition is fulfilled. A step is activated when the transition condition (continue
condition) immediately preceding it is fulfilled.

Steps are represented graphically as rectangles containing a name (descriptor).

Macro Steps

Each step can be declared as a macro step, which in turn consists of a sequential structure. The
only limitation on the nesting depth of such structures is the memory capacity of the controller
used.

Macro steps are identified by two additional horizontal lines within the step rectangle.

Transitions

Each transition has a transition condition. Transition conditions can be programmed in the
Instruction List, Ladder Diagram, Function Block Diagram, MELSEC IL and ST language. It is
also possible to use a Boolean variable, direct address, or constant.

Like the steps, the transitions are also listed in the Project Navigator window.

Transitions are displayed in the editor with a small box lying on the vertical connecting line
between the steps.

Initial Step

An SFC sequence always begins with an initial step. The initial step does not have to be at the
beginning, however — it can also be placed at another point in the sequence.

The initial step is always the first step that is executed in an SFC program, even if it is not
placed at the physical beginning of the sequence.

The initial step is identified by a double outline.

6-16
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NOTE

Branching

SFC programs support both selective and parallel branching. Selective branches divide into
two or more transition conditions. Parallel branches are always inserted after transitions, and
they can activate actions or jumps.

Selective branching

In a selectively-branched sequence not more than one step can be active simultaneously. If
the transition conditions of two or more transitions in a selectively-branched sequence are
active at the same time the execution priority is determined on the basis of the order of the
sequences from left to right. This means that only the sequence that is furthest to the left will be
executed. The sequences to the right of this sequence will not be executed, even if their
transition conditions evaluate true.

Selective branches are displayed as single horizontal lines.

Parallel branching

Parallel-branched sequences allow the activation of multiple steps simultaneously. The steps
leading off the parallel branch become active as soon as the preceding step and the transition
condition are satisfied.

Several processes can be executed simultaneously in parallel branches.

Parallel branches are displayed as double horizontal lines.

pJumps

Each jump destination is always directly followed by a step. You can thus only insert a jump
destination when the step which is to follow it is selected. The jump must always be
programmed after a transition, as it replaces the step that would normally come in this position.
This means that no further steps or transitions can follow a jump, which is thus also the final
instance within its SFC sequence. The relationship between the jump and jump destination is
established by using the same label (name) for both of them.

When you program a jump instruction pressing =l displays a list of all the labels (i.e. potential
jump destinations) that have already been defined. You can then simply select the appropriate
label from the list and confirm to enter it.

| You will find examples of the sequencing rules described here on the following pages.
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EMERGENCY OFF for FX Series

For the FX series PLCs it is possible to integrate an EMERGENCY OFF switch in an SFC
program. All step relays in the sequence are reset as soon as the EMERGENCY OFF switch is
activated. The calculated values in the steps are not lost when this happens. The program
process branches back to the initial step. This does not mean that the complete sequence is
re-initialized, however — the sequence is only interrupted. You should always exercise caution
when restarting processes.

The SFC reset variable (in the following example it is a local variable called
EMERGENC_OFF) can be either a local or a global variable with the type BOOL or ARRAY OF
BOOL. When an ARRAY OF BOOL variable is given, its first element will be used as the reset
variable.

55 POU_SFC_01 [PRG] Header _,_ -0l =]
Clags Identifier Type Initial Comment | =
OvAR - ||EMERGEMNCY OFF |BOOL |, |FALSE =

1] [ ]

Fig. 6-8: EMERGENCY OFF

The assignment of the SFC reset variable to the SFC POU is introduced in the POU informa-
tion dialogue. When you call Object — Information for the marked SFC POU (in this example
called POU_SFC_01), the following dialogue provides the setting for the SFC reset variable.
Input the identifier of the required local or global variable in the field SFC reset.

| Fig. 6-9:

Entering the variable identifier for

Mame; |POU_SFC_O1 oK. | the SFC reset variable

Size: 34 Butes Cancel
SEC reset: IEMEHGENEY_DFF

Type: FRG i

Language: ISequentiaI Function Chart j

Last Changs:  15.09.2005 12:30:25

o (e ] Leh sk aaE) e s alig

’*§ecurit}l Lewvel

[ &llow Bead Access for lower Levels

When pressing OK in this dialogue, the syntax of the entered name will be checked, but it will
not be verified whether the entered name specifies an existing variable. When the POU or the
project is checked (or built), and the SFC reset setting does not specify a valid variable, an
error will be added to the list of errors and warnings in the Compile/check messages
dialogue.

Invalid RESET wariable I x| Fig. 6-10:

Warning message in case of a

3 syntax error
\1’) 'EMERGEMCY OFF' is an invalid RESET wariable, y
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6.5

NOTES

Programming in Sequential Function Chart
Language

Programming in SFC language calls for systematic analysis of the control sequence before
you start. The algorithm for implementing the control task should be drawn up in a systematic
step-by-step procedure. SFC programs are planned on the basis of statuses and status transi-
tions. One starts by identifying all the statuses in the process and connecting them with status
transitions. The general statuses formulated in the first program development phase can then
be gradually made more precise. In the final phase each status is implemented in a step and
each status transition in a transition.

For the use of SFC programs you can set some CPU specific parameters (— Chapter 5).

The PLC holds an active information table to be able to activate the active steps of the SFC
POUs after a switch from Stop to Run. For this the SFC program start mode has to be set to
Resume start (on the page SFC in the PLC's parameters).

When the entry AdjustSFCActivelnfoTable in the [OPTIONS] section of the MMP703.INI file
(— Section 2.6) is set to TRUE, the active step information table is updated during download
for QnA and Q PLCs. If it is set to FALSE in the MMP703.INI file the active step information
table is not updated and the PLC will raise an error when the offset of the active steps have
been changed or a new SFC POU has been added or one has been deleted.

If AdjustSFCActivelnfoTable is set to TRUE the following updates are done during
download:

@® The offsets of the active steps are adjusted when the SFC program has been changed.

@® The information of a SFC block, which corresponds to a SFC POU, is deleted from the
active step information table of the PLC when the SFC POU has been deleted.

Ifa SFC POU has been added, the active step information table is expanded. The initial step of
the new SFC POU is automatically activated.

In the Beginner’s Manual (= Chapter 6) you will learn step by step how to create an SFC
program and to use the tools in the SFC editor.

| The Q25SS (SX Controller) CPUs do not support the SFC language.
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6.5.1

NOTE

Sequential Function Chart Language Program Structure

The body of a newly-generated SFC POU always consists of the initial step, a transition and
the final step.

When you are first trying out the SFC editor it's a good idea to keep an eye on the active tools
in the Toolbar. Only the elements whose tool icons are active can be inserted at the selected
position. Create a test program to experiment with all the available ways of using SFC
language elements.

The following basic rules of thumb will help you with writing your first SFC programs:

Each step must always be followed by a transition, each transition by a step.

The only exceptions to this rule are exit and entry steps (jumps and jump destinations).
Both of them ‘replace’ steps, and they must thus always be programmed directly after
transitions. Entry steps (jump destinations) must logically always be followed by a step that
can be executed. An exit step (jump) must always be programmed after a transition that is not
followed by a step.

Selective branches can only be inserted before transitions.
Since a selective branch polls a variety of conditions before executing a step these
conditions must be placed in transitions directly after the branch.

Parallel branches can only be inserted after transitions.
This is because a parallel branch has the effect that two or more steps are performed
simultaneously after a common transition.

You must assign a transition condition to every transition in the program.
A transition condition is a program, Boolean variable, address or constant that defines the
conditions under which the transition to the next step is to be enabled.

You can assign an action to every step in the program.
An action can be either a program or a Boolean output variable. Please note that an
action’s program is not a POU, however!
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6.5.2 Sequence rules and examples

Simple sequences

STEP_1

Iér_l TRAN_1

STEP_2

Fig. 6-11:
A simple sequence consists of a series of alternating ‘Step — Transition
pairs.

’

Example:
The transition from STEP_1 to STEP_2 is only executed if STEP_1 has
been executed and transition condition TRAN_1 evaluates true.

Divergence into selective sequences

I Fig. 6-12:
STEP 1 Branching to a selection of alternative sequences
- (divergence) is programmed by programming one
transition beneath the horizontal line for each alternative
émj TRAN 2 Sequence to be included in the selection. Note that if
several transition conditions evaluate true at the same
STEP 2 time only the sequence that is furthest to the left will

STEP_3 actually be executed! Example:

I The transition from STEP_1 to STEP_2 only takes place
when STEP_1 has been executed and transition
condition TRAN_1 evaluates true. The transition from
STEP_1 to STEP_3 only takes place when STEP_1 has
been executed, TRAN_2 evaluates true and TRAN_1
evaluates false.

Convergence from selective sequences

I I Fig. 6-13:

STEP 1 STEP 2 The_end ofa selectIvely branche_dlsequence is com(erged
again by programming one transition above the horizontal
line for each branch sequence to be terminated.

TRAN_1 TRAN 2 Example:
The transition from STEP_1 to STEP_3 only takes place
when STEP_1 has been executed and transition

STEP_3

condition TRAN_1 evaluates true. The transition from
STEP_2 to STEP_3 only takes place when STEP_2 has
been executed and TRAN_2 evaluates true.
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Divergence into parallel sequences

I Fig. 6-14:

STEP 1 You can only program one transition directly above the
- double horizontal synchronisation line.
I:|:I TRAN 1 Example:
- The transition from STEP_1 to STEP_2 and STEP_3 only
| takes place when STEP_1 has been executed and
transition condition TRAN_1 evaluates true. Following

STEP_2 STEP_3

simultaneous activation of STEP_2 and STEP_3 the two
| | sequences are executed in parallel, independently of one
another.

Convergence of parallel sequences

I I Fig. 6-15:
STEP 1 STEP 2 You can only program one common transition beneath the
double horizontal synchronisation line.
ﬁ
TRAN 1 Example:
E|:| - The transition from STEP_1 and STEP_2 to STEP_3 only
STEP 3 takes place when both STEP_1 and STEP_2 have been

executed and are connected by the double horizontal line
| above the transition. The transition condition TRAN_1 must
also evaluate true.

Empty branches

I Fig. 6-16:
This is a special form of selective branching in
which one or more alternative branches contain

no steps.
TRAN_1 TRAN_2
Example:

STEP_1

If and only if TRAN_1 is false and TRAN_2 is
STEP_2 true the transition runs from STEP_1 to STEP_4,
skipping STEP_2 and STEP_3.
%j TRAN_3
STEP_3
% TRAN_4
STEP_4
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Exit and Entry Steps (Jumps)

I Fig. 6-17:
STEP 1 A transition condition can be followed by an exit
- step @ instead of a step. The label of the exit
step references the corresponding entry step @,
|J':| TRAN_1 which can be placed anywhere in a sequence

I LABEL_1 @  directly before an executable step. The exit and

entry steps must have the same designators
STEP_2 (names). This structure can be used to program
loop constructs.
é‘j TRAN_2
Example:
The sequence is processed up to STEP_3. Then,
STEP_3 if STEP_3 has been executed, TRAN_3 evaluates

false and TRAN_4 evaluates true, execution

ﬁ performs a jump back to STEP_2 via LABEL_ 1.
TRAN_3 TRAN_4
> LABEL 2 @

STEP_4

| Fig. 6-18:
Creating a Sample Program

I:IZI o Operations and Order of Procedure:

Step and Transition

o
e =9

Parallel Branch (Divergence)

Convergence

Step and Transition

Selective Branch (Divergence)

Step and Transition

Step and Transition

Step and Transition

© © 0 66 6 6 600

Convergence

9] The illustration shows the creation of an
example program in nine steps. The
shaded areas show the position of the
selection highlight for insertion of the
corresponding element.
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6.5.3 Editing elements in the SFC language
You can edit all the elements in an SFC sequence. The commands for editing elements are
accessed in the Edit menu under Modify. Here too, only the commands that can be performed
for the current selection are active:
@® |Initial step
® Final step
® Macro step
® Entry step
@® Exit step

6.5.4 Content indication in SFC editor
The content of a body or transition in an SFC can be indicated by a filling in a user-definable
color. The color can be defined in the menu View - Colors - SFC Raster Elements.
The filling indicates that
@® A step includes an assigned action
@ A transition includes an assigned condition

6.5.5 Zoom functions
Zoom functions for transitions
If you have not yet created a transition double-clicking on the transition symbol opens the New
Transition dialogue box for the definition of a new transition.
If the transition has already been defined double-clicking on the transition symbol opens the
editor for the creation of the corresponding PLC program.
Zoom functions for steps
The Step Zoom Into option in Extras - Options - Zoom Header/Body enables you to define
which dialogue box is to be opened when you double-click on a step symbol.
Step Action Association: Action Association dialogue box: Association of an action to a step
First Action If Any: If atleast one action is already associated to the step the PLC program of
the first action in the list is opened for editing.
Comment: Dialogue box Comment: Enables you to enter a comment text. If you want the
comment text to be displayed on the screen in the step box you must activate the Extended
Information feature in the View menu. This will also display additional information in the Project
Navigator window (— page 3-7).
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6.5.6

NOTE

NOTE

Assigning Actions to Steps

You can assign actions to every step. An action is a program that can be written in Instruction
List (IEC or MELSEC), Ladder Diagram, Function Block Diagram, or MELSEC ST language.
These programs are all listed in the Action Pool in the Project Navigator window.

How to associate actions to steps

@ Select the step to which you wish to assign an action.

@ Select Edit Action Association in the Tools menu to open the Action Association
dialogue box.

(® Press =l to open the Action Name List, which shows all the programs in the Action Pool.

The procedure for creating a new action is described in chapter 4 (‘How to create new
objects’).

@ Select the required action and confirm with OK. The name is then displayed in the
Action Association field.

(® Press & to close the dialogue box.

The selection of actions from the Action Name List as described in step (3 is for the associ-
ation of programs already stored in the Action Pool. If no actions have yet been created a

message is displayed when you press .

The action associated with a step does not have to be a program; you can also associate steps
with direct operands, effectively defining the operand as an action.

Steps that have already been associated with actions are shown shaded in the editor.
If the background colour and the SFC grid element colour are the same, which is set as the
default, it is not visible!
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6.5.7

Assigning Transition Conditions

Each transition must be associated with a transition condition. A transition condition can be
® a program written in the IL, ST, LD or FBD languages

@® a ST expression written in a transition condition window

® a constant TRUE or FALSE

® a Boolean variable with the value of FALSE or TRUE

How to assign transition conditions

Open the body of the SFC POU.
Select the transition symbol to which you wish to assign a condition.
Enter the name of the condition.

Select Zoom Body from the Tools menu. The New Transition dialogue box is
displayed with the new transition name.

Select the programming language you wish to use for the transition program.

© 60 ® 0006

Confirm your selection with OK.

The editing window of the selected language editor is then opened, and the name of the new
transition is displayed below the Body entry of the SFC POU in the Project Navigator window.
You can now write the program for the transition condition.

Transitions that have been assigned a name are shown shaded in the sequence chart, even if
the associated program has not yet been created. This means that the identification feature
that applies for steps does not apply for transitions; you can only check whether the associated
program has been created by looking in the Project Navigator window. If the program has been
created the name of the transition will appear under the Body entry in the Navigator.

Programming Transition Conditions

Programming a transition condition is the same as programming any other POU. However, the
program must be written in a network. Also, you are only allowed to use one output variable,
and this variable must have the name of the transition or the name TRAN.
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6.5.8

®
@

Enhanced Display

How to activate the enhanced display

®
®

In an SFC body click on a step or transition to select it.

To open the Enhanced Display context menu

right-click on the SFC body or press [Shift]+[F10].

From the context menu select Enhanced Display - Open action / transition.

below. The monitor mode is automatically activated.

sl‘cl]1 [PRG] Body [SFC]

0 sfc01 [PRG] Action Action01 [LD]

(=13

nitia
Condition] ——
. Condition2 — |- - - - -
E_:JCDFIEH | I
Steplil
. |Cong2 |
Step21 4] _'I—
T sfc01 [PRG] Body [SFC] Transition C... [E[=] B3
e, |
~ICond3 | I GE |- =
- value!=0—— Cond2
© o Malue2=12 e e e
| KN i

Fig. 6-19: Enhanced display

The body of the action is displayed in the upper right section of the SFC body.
The body of the transition is displayed in the lower right section of the SFC body.

If you need information about the actions contained in a step or programs contained in a
transition you can automatically open and arrange the respective windows via the Enhanced
Display function. If an SFC body is monitored, the monitor mode is automatically activated for
the opened bodies.

The action and the transition of the selected item are opened and arranged as shown

If a step was selected, the first action of this step and the body of the following transition are
opened.

If a transition was selected, the body of the first action of the previous step and the body of this
transition are opened. If more than one previous step is available (parallel sequences) the
leftmost located step is displayed.

Actions and transitions which were already opened will be closed before the Enhanced
Display.

The menu item Enhanced Display - Close windows closes all windows which were opened
and arranged automatically.
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6.5.9

NOTE

Comments in Sequential Function Chart Language

You can now enter an additional comment for each step in the SFC editor. Each comment can
be up to 256 characters long.

Entering comments
@ Optionally activate the Extended Information - SFC editor option in the View menu to
increase the size of the step display in SFC language.

@ Select the step in the sequence for which you wish to enter a comment. Take care to
only mark the step itself and not its name.

(® Activate the Edit Step Comment option in the Tools menu to display the comment entry
dialogue box.

@ Enter the text of your comment.

Fig. 6-20:

: Comment of Initial [C[olx]| Entering comment text

P Insert the comment in this box

Initial
Insert the comment in this box

. |TRUE

(® Press e to insert the comment text into the box representing the step.

Fig. 6-21:

Inserted comment text

Initial

Insert the comment in this box

. _ITRUE

® You can suppress the comment text display by deactivating the Extended Information -
SFC editor option in the View menu.

See also the Comment option in Extras - Options - Zoom Header/Body - Step Zoom Into
(= Chapter 2).
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6.5.10

Manual SFC Control

Via the manual SFC control a machine can be controlled by manual operation of the SFC
sequence.

By mouse or menu operation the selected steps can either be set or reset. Alternatively, all
active steps are reset and all selected steps are set.

Before the corresponding command will be executed, a message box appears including one of
the following warnings:

@ All selected steps are set.
@ All selected steps are reset.
@ All active steps are reset and all selected steps are set.

You can execute or cancel the selected command.

Step selection

It is possible to select a step either via the mouse or the keyboard. If you want to select more
than one step, you can click on the corresponding steps while pressing the [CTRL] key.
Multiple selections via the keyboard are not possible.

Availability
If an SFC body is opened, the sub menu of Debug - SFC Control is enabled.

The submenu SFC Control is also available in a context menu which can be opened either via
the key [SHIFT]+[F10] or a right-click on the SFC body.

The submenu SFC Control includes the following menu items:

Set selected steps...: All selected steps are set.

Reset selected steps...: All selected steps are reset.

Replace active by selected steps...: All active steps are reset and all selected steps are set.

The submenu SFC Control is available only if the monitor mode is enabled. If the monitor
mode is disabled, the submenu is greyed, I. e. not available.

Limitations

If you select more than one step at time and then call the set or replace function, it will not be
checked whether the SFC configuration is valid or executable.

The manual SFC control is not available for selected macro steps.

Code generation for manual SFC control

The step flags of every SFC block can be influenced by automatically generated code.
For details referto 2.9.1.

GX IEC Developer Reference Manual 6-29



Programming in Sequential Function Chart Language Programming

6.5.11 Sequence errors

The following examples illustrate two typical errors in SFC programs.

An ‘unsafe’ sequence

' Fig. 6-22:
S_1 Transition T_4 can only be polled when both S_2 and
T S_4 have been executed. However, as soonas T_2 is
false and T_3 is true, sequence execution continues
with S_5. The result is that it is possible for the

|—|
N

S.2 S_3 , ; .
- process to restart without S_4 being active and
without it being possible to execute S_6.
T2 T3 This type of process is referred to as ‘unsafe’.
S_4 S_5
'Jv:'
T5

wn
o

R
1

—
[©]

An ‘inaccessible’ sequence

' Fig. 6-23:
S This sequence suffers from a similar problem. In
T 1 this case, T_6 is completely inaccessible when the
sequence containing steps S_5and S_7 is
S S 3 executed. T_6 can only be polled if both S_6 and
— — S_7 are active. S_6 can never be active, however,
because T_4 can only be polled and execute its
T2 T3 transition when S_2 and S_4 are active.
S 4 S5
]
T4 T5
S 6 S_7
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6.5.12

NOTE

Start, stop, and initialise SFC for QnA and System Q CPUs

To control SFCs in a project from other program parts, GX IEC Developer provides the
following functions: Start, stop, and initialise.

Additionally, a function including inverse logic is available.

SFC control functions

All SFC control functions are declared as manufacturer functions in the Manufacturer Library
(MLIB). These SFC control functions can be used for QnA and System Q CPUs. They are
realised as functions which are not called, but directly expanded by the code generator at the
locations where they are used.

Functions:

SFC_START

SFC_PAUSE, SFC_PAUSED
SFC_STOP, SFC_STOPPED
SFC_CTRL

The names used for SFC POUs and SFC steps must be valid. If they are invalid, an error
message appears.

Additionally, the used SFC POUs must be assigned to a task. If they are not assigned to a task,
an error message appears.

Never use SFC_START after SFC_STOP for the same POU. Always use SFC_START
before SFC_STOP or interlock the execution of SFC_START so that both functions can not
be executed within the same program scan.

Otherwise, errors like multiple active steps might occur.

SFC_START
8 Example [PRGJBody[D] | Olx]| Fig. 6-24:
... ... .. ... ... ... . .. Al SFC_START
W0 - - - - SFC_ST.ART | A _I

J JI EN ENO P
- - - "BFC_POU"—— SFC_name® oo
-~ . . . "BfepE" Biep name® e

Via SFC_START a paused SFC POU is started again. The step name is not used for paused
SFC POUs.

Via SFC_START also a stopped SFC POU can be started again. If a Step_name is given, the
POU is started at the specified step. If several steps should be activated, several SFC_START
functions have to be used.

If a paused SFC POU should continue with the last active step, the empty string must be used.
A stopped SFC POU will be started with its initial step.

8 Example [PRG] Body [LD] [-[O[x]| Fig. 6-25:
_ =l SFC_START

LT SFC_START | o

J [ EN EMO P _I
- - S "SFC_POU"—— SFC_name® 5 2 3 @ a3 a
. . . . . . R — Ste name* . . . . . . .
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SFC_PAUSE

& Example [PRG] Body [LD] C[O[x]| Fig. 6-26:
a SFC_PAUSE
M0 - - SFC_PP\USE | e

| | EM EMO — - - -
- - "SFC_POU"—— SFC_name* = e 2o oo o
... . . ME—— OUT rode S
sl ;I_I

When the input EN is TRUE the SFC POU given with SFC_name is paused when it is not
already paused.

When the input parameter OUT_mode is TRUE the output of all coils, which are used with an
OUT instruction at the step being executed when the SFC POU will be paused, are maintained.
When it is FALSE they are switched off.

The OUT_mode behaviour is realised with the special relay SM325. The SFC POU is paused
when its according block is not executed. The value of SM325 is used to decide how to handle
the coils.

To avoid the influence of other SFC_PAUSE functions with a different OUT_mode set, an
additional “Pause-is-Currently-Executed-Flag” is used to pause in one scan all SFC POUs
with the same OUT_mode set. At the next scan all SFC POUs will be effected where the
OUT_mode has the opposite setting. Therefore for the EN and OUT_mode inputs of the
SFC_PAUSE no pulsed devices should be used.

SFC_PAUSED

Fig. 6-27:
o SFC_PAUSED | T
- - "SFC_POU"—— SFC_name® Faused ——¥10 - -

The status of the given SFC POU is assigned to the output parameter Paused. If the SFC POU
is paused, the output parameter Paused is TRUE. If the SFC POU is not paused, the output
parameter Paused is FALSE.

SFC_STOP
Fig. 6-28:

N1 SFC_STOP | P

JJI EN ENO
- - S "SFC_POU"—— SFC_name® o _I
i »

Via SFC_STOP the specified SFC POU is stopped. All steps are reset and the status of the
output of all coils are switched off.
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SFC_STOPPED

Fig. 6-29:
________ =| SFC STOPPED

SFC_STOPPED |
- - - "BFC_POU"—— SFC_name® Stopped ——11 - n|

Via SFC_STOPPED the status of the given SFC POU is assigned to the output parameter
Stopped. The output parameter Stopped is TRUE when the SFC POU is stopped. The output
parameter Stopped is FALSE when the SFC POU is not stopped.

SFC_CTRL
Oy - x| Fig. 6-30:
Y T T SFC CTRL | . g SFC_CTRL
| | EM - EMO - - -
< - ¥D—— SFC_ON SFC_hold W20 -
- TRUE-—— OUT_mode SEEERERE
: < ¥l SFC_INI SRR |
- "SFC_POU"—— SFC_name*

The function SFC_CTRL is activated via the EN input. If EN is TRUE, the SFC POU is influ-
enced.

If EN is FALSE, the SFC POU is not influenced.

As long as SFC_ON is TRUE the specified SFC POU will be executed.

If SFC_ON is FALSE, the SFC POU is paused. The output of all coils depends on the input
parameter OUT_mode at the step being executed when the SFC POU will be paused.

If SFC_INIis TRUE, the specified SFC POU is stopped. All steps are reset and the output of all
coils is switched off at the step being executed when the SFC POU will be stopped.

If SFC_INIis FALSE again and SFC_ONis TRUE, the SFC POU is started with the initial step.
If SFC_ON and SFC_INI are both active, the SFC POU is paused and reset.

The SFC_CTRL can be used within the SFC POU which is controlled by the SFC_CTRL. In
this case the SFC_CTRL is executed only when the step containing the action including the
SFC_CTRL function is active. When the SFC POU is paused or reset the SFC_CTRL must be
started outside of the SFC POU.

Conditions of using SFC control functions

The control functions SFC_PAUSE and SFC_CTRL, which include “OUT_Mode” influence the
relay SM325. This special relay controls the OUT instruction behaviour of SFC POUs.

Since SFC POUs are also paused when they are assigned to a conditioned task, only one of
both methods to control the OUT instruction behaviour is allowed to be active at the same time.
This is not checked or guaranteed by the code generator, but must be done by the user.
Therefore, you should use only one method at a time to avoid problems.
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NOTE

The SFC_STOP function resets a SFC POU toits initial step. The reset of all active steps of a
SFC POU is done by resetting the according block device of the SFC POU. The reset of the
active steps is then done by the SFC program handler, when the SFC block should be
executed.

This could lead to a problem, when aftera SFC_STOP the SFC_START function is activated
forthe same SFC POU in the same scan. The SFC_START function sets the according block
device again and continues or starts the SFC POU. Itis also possible to parameterise a step
name of the SFC POU, which is activated in addition.

While the block device is set again, the reset of the active steps is not done by the SFC
program handler anymore, because the block device has not changed from ON to OFF.
Furthermore SFC_START could activate a step in addition to the currently active steps.

To avoid this problems, in MM+ 3.00 SP2.5 and GX IEC Developer 4.00 and up:

@® SFC_START should not be used after SFC_STOP for the same SFC POU.

@ Orthe execution of SFC_START should be interlocked, so that both functions could not
be executed in the same scan.
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6.5.13

ST for Boolean transitions

The permanently visible direct variable name or transition name has been expanded by a
window, which is shown below the conditions. In this window IEC 61131-3 ST Boolean arith-
metic for the Transition Condition can be edited in textual form. These Boolean expressions
meet the IEC 61131-3 standard. The transition is executed according to the Boolean
expression.

Normally this window will show one line consisting of approx. 25 characters (depending on the
selected font, scrollable). A line not completely visible can be indicated by dots. If the transition
or the step before is selected (or if it is active in monitor mode), a window of appropriate size is
displayed. If text is added into the window, slider bars might appear. The window is not shown
when the transition or the step is selected in offline or monitoring mode.

Tools

The command Edit Transition Condition

The command Edit Transition Condition is included in the SFC toolbar and in the menu
Tools.

Edit Transition Condition is available if the SFC editor is active and a transition is selected.
The SFC editor is active if a transition rectangle is marked at the moment. Otherwise the SFC
editor is disabled.

The function of this command depends on the current status of the transition or on the current
content of the transition’s rectangle respectively.

a) Transition rectangle is empty (no transition defined yet)

® Create a new transition: name="", language = ST.

® Open the Transition Condition editor.

b) Transition rectangle contains a name which is no variable, no transition name,
and not TRUE or FALSE

® Create a new transition: name="", language = ST.
@ Set transition rectangle to .

® Open the Transition Condition editor.
c) Transition is a Boolean variable whose direct address is TRUE or FALSE

@® You are asked whetheryou wantto convert the direct variable into a Transition Condition:
“Do you really want to replace ‘varX’ by a Transition Condition?”

— NO: nothing is done, exit function
— YES: continues

Create a new transition: name=""; language = ST.
Clear the old transition’s rectangle name.

Transform the Boolean variable or direct address into the ST format.

Open the Transition Condition editor.
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d) Transition is already a Transition Condition

Open the Transition Condition editor.

e) Transition is a standard transition including a body in any language
® You are asked:
“There is a body defined for this transition! Do you want to delete this body?”

— NO: nothing is done, exit function
— YES: continues

® Delete the existing transition body.

Create a new transition: name=""; language = ST.

® Open the Transition Condition editor.

The command Zoom Body

The command Zoom Body opens the Transition Condition editor if the corresponding
transition is already a Transition Condition. Otherwise the appropriate editor will be opened (as
before).

® If the current transition is a valid device or variable, nothing will happen.

@ |If the transition is empty (new definition), it depends on settings of the Transition
Conditions (Extras - Options - General Options - Transition Condition).

The command Zoom Into

The command Zoom Out works also in the Transition Condition editor. Changes will be stored
to the database.

The command Zoom Out

The command Zoom Out works also in the Transition Condition editor. Changes will be stored
to the database.

The command End Edit

The command End Edit behaves like Zoom Out.

The command List Operands

The command List Operands opens the dialogue Variable Selection, which can be called by
means of the menu command, the toolbaricon, or by pressing the key F2 within the TC editor.

The command List Operators

The command List Operators opens the dialogue Function Block Selection, which can be
called by means of the menu command, the toolbar icon, or by pressing the key SHIFT+F2
within the TC editor.

The command New variable

The command New Variable opens the dialogue Variable Selection in the NewVar mode.
This dialogue can also be called by pressing ALT+N.
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Transition rectangle
Display

The transition rectangle display contains the beginning (if there is not enough space to display
the complete Transition Condition) of the Transition Condition in brackets with a leading ‘=".

‘... shows that there is not enough space to display the complete condition.

ExampleV  TC: (X10 AND X11) OR (aBool1 OR aBool2)
Transition Display: =[(X10 AND X11) OR ((aBoo...]

In the display carriage returns, line feed, and tabs will be replaced by spaces.

Edit field of the Transition name

When leaving the edit field of the Transition name, additional checks will be performed. There
are the following situations:

a) A Transition Condition exists and has been replaced by a Boolean variable or
address.

@® You are asked whether you want to delete the existing Transition Condition.

Fig. 6-31:

TRUE lid add bl ble, buta T Cond Iread Confirmation of
¥ "Iz a valid addrezz or boolean variable, but a Tranzition Condition already exists, " e
® Do you want delete the Transiion Condition? Transition Condition

deletion

- Yes: Delete the corresponding ST Transition
Set the given variable into the Transition’s rectangle

- No: Nothing will be done, exit function

b) A Transition Condition exists and will be replaced by an identifier not yet defined

® You are asked whether you want to delete the existing Transition Condition.

Fig. 6-32:
@ Confirmation of Transition

"hik' iz a walid Transition identifier, but a Transition Condition already exizts, " .
Do you want delste the Tranzition Condition? Condition deletion

- Yes: Delete the corresponding ST Transition
Set the given identifier into the Transition’s rectangle

- No: Nothing will be done, exit function
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Double-click behaviour

A double click on the Transition’s rectangle has the same effect as using the commands Zoom
Into or Zoom Body.

The double click opens the Transition Condition editor if the corresponding Transition is
already a Transition Condition. Otherwise the appropriate editor will be opened.

If the current transition is a valid device or variable, nothing will happen.

If the transition is empty (new definition), it depends on settings of the Transition Conditions

(Extras - Options - General Options - Transition Condition).

Edit window

+ Transition Condition —ol=l| Fig. 6-33:

bPracessOK AMD
thGoForward OR bPositioning)

Edit window for Transition Conditions

The left upper corner of the edit window is located at the right upper corner of the transition

rectangle.

The edit window has a maximum and a minimum size. Within this range the window is adapted
to the current size of its content.

Syntax

ST Boolean expressions can be entered. All types of IEC 61131-3 ST expressions resulting in
a Boolean value can be entered.

The following table shows the IEC 61131-3 ST operators and to their priority level.

Priority level | Operation Operator symbol Comments

1 Brackets ()

2 Function call Fun()

3 Exponentiation *

4 Negation - U )
Complement NOT nary minus
Multiplication *

5 Division / Remainder of integer division
Modulo MOD

6 Addition + Bi )
Subtraction nary minus

7 Comparison <, >, <=, >=

8 Equality =
Inequality <>

9 Logical AND AND, &

10 Logical Exclusive OR XOR

11 Logical OR OR

Tab. 6-6: |EC 61131-3 ST operators
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Itis also possible to enter only the pure expression in the SFC transition (ST Boolean expres-
sions):

X1 AND X2

ST Boolean expressions are nameless. Therefore they are not displayed in the project
navigator.

Navigator

Cut, Copy, Paste

Since the TC bodies are not visible for the user, there is no possibility to cut, copy, paste these
bodies explicitly.

Cut, copy, and paste the complete SFC POU also include the TC bodies.

SFC UNDO

The SFC UNDO function handles the Transition Conditions in a similar way as standard transi-
tions.

Transition body

a) Blank transition before defining a new TC

Take the following steps:
@ Delete the created ST body.
@ Delete the internal SFC transition body.

b) Direct transition before defining a new TC

A direct transition can be TRUE or FALSE, a direct Boolean variable, or a direct Boolean
address.

Take the following steps:
@ Delete the created ST body.
@ Delete the internal SFC transition body.

® Restore the old direct transition name.

c) Standard transition before defining a new TC
Take the following steps:

@ Delete the created ST body.

@ Delete the internal SFC transition body.

(® Restore the old transition name.
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Replace an existing TC

a) Direct transition

To replace an existing TC by a direct transition,
(@ clear the name of the direct transition.
Remark

Step 1 is not implemented because this feature is not available when replacing a standard
transition body.

b) Transition name

To replace an existing TC by a transition name,
@ clear the name of the transition body name.
Remark

Step 1 is not implemented because this feature is not available when replacing a standard
transition body.

Unused transitions

When leaving the SFC editor without saving the changes problems may occur.
In the following situations unused ST bodies will be left:

® Replace a direct transition by a Transition Condition

@ Leave the SFC editor and cancel the saving of the changes

® Open the SFC editor. The direct transition is displayed again, but the corresponding
transition body still exists in the database

The situations described above are also valid for standard transition bodies, but standard
transition bodies are visible for the user. You can delete unused transitions by yourself.

Since Transition Conditions are hidden in the navigator, it is not allowed to create unused ST
bodies.
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Example 1
Example 2
Example 3
Example 4
Example 5
Example 6
Example 7

Example 8

Monitoring

What is monitored?

GXIEC Developer provides a monitoring feature splitting the Transition Conditions into several
Boolean expression parts monitored separately. The splitting is done by the Boolean
operators, except for NOT (see evaluate in the following table). If a Boolean operator is
included in an expression, the expression is split into two expression parts (one part on the left
and one parton the right of the operator). For all parts this algorithm is used recursively, until no
more Boolean operators can be found in any part. Brackets will be handled according to the
arithmetic rules.

The Boolean operator NOT will be handled uniformly. NOT will be evaluated with the inverted
expression if this is a single monitoring expression (it will be monitored separately). If the
inverted expression cannot be monitored because it includes ignored operators for example,
the complete expression part including NOT will not be monitored neither.

All parts will be searched for comparison operators (see evaluate in the following table). If a
comparison operator is found, it will be compared with a Boolean value and monitored.

If an expression part includes any other operator, this expression part will be ignored and not
monitored (see ignored in the following table).

Priority level Operation Operator symbol When monitoring

1 Brackets () handled

2 Function call Fun() ignored

3 Exponentiation ** ignored

4 Negation - ignored
Complement NOT evaluate
Multiplication * ignored

5 Division / ignored
Modulo MOD ignored

6 Addition + ignored
Subtraction ignored

7 Comparison <, >, <=, >= evaluate

8 Equality = evaluate
Inequality <> evaluate

9 Logical AND AND, & separator

10 Logical Exclusive OR XOR separator

11 Logical OR OR separator

Tab. 6-7:  Periority levels of monitored operations

The following examples show how transitions are monitored. The underlined parts will be
monitored as one Boolean value.

X1 AND X2 OR X3

(D1 <0)OR ((D2 > 0) AND (D3 > 0))

X1 AND (X2 OR X3) AND ((D0_0) OR X3)

NOT (D1 < D2)

NOT ((D5 > 0) AND (D3 < 0))

NOT (D1 < D2) AND (D3 > D4 + D5)

(M1 AND M2) OR (M3 AND M4)

NOT M1 AND M2 OR M3 XOR M4
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Display

There are three possible display modes: the edit mode, the online mode, and the monitoring mode.

a) Edit mode

Edit control

The edit control opens when the online mode is not active. When the online mode is closed, the
edit control opens automatically.

See sections above

» Transition Condition =] E3 Fig. 6-34:
[1ProcessOK AMD Edit mode

ibGoF orward OR bPositioning)

b) Online mode

The edit mode is closed. The content of the Transition Conditions is displayed using the
standard background colour of the editor.

Fig. 6-35:

bProcess 0K AND Online mode
(bGaoFarward OR bPositioning)
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¢) Monitoring mode

The edit mode is closed. The content of the Transition Conditions is displayed using the
standard background colour of the editor. The state of the Boolean variables and direct
addresses is displayed additionally.

Values which cannot be indicated completely within the window will not be monitored.
Fig. 6-36:
AMD Monitoring mode
K —

Starting or stopping the Transition Condition monitor automatically

Starting the Transition Condition monitor

The Transition Condition monitor starts automatically when the SFC body is monitored.

Stopping the Transition Condition monitor

The Transition Condition monitor stops when

@ the Transition Condition editor has been closed.
® the SFC body monitor has been stopped.

@® the online mode has been left.

Multiple monitors

Only one Transition Condition monitor can be active per SFC editor. However, it is possible that
more TCs can be monitored at the same time if they are included in different SFCs.
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Value modification in the SFC TC editor

When an address or variable is double-clicked in a transition condition editor during moni-
toring, then the Modify Variable Value dialogue is opened, and it initializes with the name

under the cursor.

B MySFCPou [PRG] Body [SFC] [] =10] x|
Sepl oy vorible vooe S T
Wariabl GlobDUT . Dufwiordl
_}JGIhEIDnIZ S I . — \LI
B Type: WORD [~ Hexadecimal Cancel |
Step2 Current¥alue: 0 u
i Mew Value: 1280 _ELul
_lJLDt.BDnl'J Ranges 5> |
Stepd J
R =T
f SRR M150 AND GlbBaalf AND LosBaali
AND GlobArrayBool[5] AMD LocalfrrayBool[2]
AMD GlobDUT, DutBooll AMD LocalDUT. DuiBool2
e e AMD Glob&rrayDUT[2] DutBool2 AND LocalArray DUT[3].DutBool
AMD (GlobDUT, DutWord1 < 144)
-
1| |»

Fig. 6-37: Modify Variable Value
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6.5.14 SV instruction for QnA
Definitions
SV program PLC program for supervision (SV)
SV table Table containing inputs for the SV program

General concept

An array of help memories includes the information when to start an SV and where the infor-
mationis located in an SV table. If aHelp Memory Cellis setto ON, a supervised outputis set to
ON and the SV starts. All necessary supervision parameters are included in a relative place of
the memory cell in the array. The index indicates the reference to an element in an SV table
(see below).

If the acknowledge Stop input does not get its expected value within the supervision time, a
TimeOut memory cell is activated.

M-cell Time Stop Out TimeOut Margin
0 M1000 o[ 100 X56 Y200 F600 12
1 M1001 1] 80 XE2 Y10F M1700 25
2 M1002 | ON 2| 140 X10 Y100 M1504 25
3 M1003 3[ 160 X8F Y135 F601 50
4
5
998
999
Help Memory Cells SV table in the PLC

Example: If the Run input of an OUT_SV function block is active, the according Help Memory
Cell (here M1002) is switched to ON, i.e. that the SV program fetches all data from line 2 of the
SV table. If the SV times out, the TimeOut memory cell (here M1504), is switched to ON. The
values in the SV table are not coded correctly.

Besides F devices the TimeOut column can contain also the device values of other M memory
cells, which can be used as trigger for other user program parts.

The Margin fields are reserved for future use.

Each register of the SV table contains only a value, i.e. no memory cell or pointer can be
included. The possibilities to code SV table elements are described in section “Coding of the
SV table elements” (see page 6-49).
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SV library

GX IEC Developer includes an SV library containing all necessary items for supervising:

® OUT_SV,0UT_SV2-O0OUT_SV6
Function blocks to activate outputs and start supervising stop inputs

® SV
Supervising program

To enable the SV functionality in GXIEC Developer, the new library must be specified in the file
MMP703.INI and loaded project into an existing GX IEC Developer via Project - Other -
Update Libraries.

When creating a new project, use pre-packed projects already containing the User and the
Standard libraries for the specified CPU type. After the menu command Project - New ... has
been executed, the file MMP703.INI is scanned automatically in order to check whether
additional libraries must be included into the new project. You have the possibility to update the
libraries of your new project.

Code generation for OUT_SV

At each step where an OUT_SV is used, the code generator of GX IEC Developer sets the
according Help Memory Cell to ON to enable the supervision.

The GX IEC Developer code generator maintains an internal code generator SV table
including information about all used supervisions. This table collects all static SV parameters
during compiling. From the code generator SV table the SV table of the PLC is created and
downloaded to the PLC when the program is transferred to the PLC. During online changes the
internal code generator SV table and the PLC SV table are updated.

For the OUT_SV a predefined function block instance must be used. This is necessary
because OUT_SV has three outputs which cannot be used together with a function. The same
predefined function block instances should be used for different TimeOQuts. ltis also possible to
define only one global OUT_SV function block instance and to use it at several locations.

The following table shows the possible parameters.

Name Type Input range

Run BOOL Any Boolean expression

Stop BOOL X, M, B

_Time INT 0 - 32767 (0,0 — 3276,7 sec) or a VAR_INPUT if it is used
inan FB

Margin INT (constant) 0 (to disable teach in) / 12/ 25/ 50/ 100 %

Out BOOL Y, M, B

T_O (* TimeOut *) BOOL Any M or F address

Tab. 6-8: Possible parameters for OUT_SV

For all parameters except Run only a direct connection to a constant or a variable is allowed.
The parameter Stop can also be used negatively. The parameters Out or TimeOut cannot be
used negatively.

Forthe parameter_ Timeonly a direct constant ora VAR_INPUT of a function block can be used.
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VAR_CONSTANT or VAR_GLOBAL_CONSTANT are not allowed to be constants. For a
VAR_INPUT code is produced, which writes the value to the SV table. For each variable a new
line is inserted into the SV table to be independent of other entries using constants for the
parameter _Time.

For the parameter Margin only direct constants are allowed. To be able to use OUT_SV in a
macro FB with VAR_INPUT for the parameter Margin, the code generator checks whether a
constant is used.

The parameter of OUT_SV cannot be used directly in other instructions, e.g. ST
InstOUT_SV.Margin is not allowed.

For the parameters Stop and Out all local variables, global variables, or direct addresses can
be used if they meet the address range restrictions described in the section “Coding of the SV
table elements” (see page 6-49).

For the output parameter TimeOut only M or F devices can be used. In this case direct
addresses, global variables, or local variables are allowed. If any other device type is used for
the TimeOut, an error is generated during compiling.

The following figure shows a code which has been programmed manually in an editor.

# Test_SV [PRG] Body [LD] [_[O]x]| Fig. 6-38:
InstOUT_Sv sl Sample
0 K1 OUT S programs
I I} Run Out 200 for
¥100 — Stap T_0 —F100
300 —— _Tirne OuT_Sv
12— Mdargin

InstOLT_SW

A0 X1 OUT_SW

|} I} Run Out —¥300
HA00— Stop  T_0 ——h200
160 —— _Time

a0 —— Margin

P o

The second network shows an example in which stop has been negated (set with a double
click in the OUT_SV box near the stop parameter).

Codes generated for the first network:

LD X0

AND X1

ouT Help Memory Cell
ANI X100

ouT Y200

No interlocking is made when the Help Memory Cell is already activated.

It is not necessary to set a Help Memory Cell, because the Help Memory Cell is activated by
the SV program. After the activation the value of the Help Memory Cell can change without
influencing the SV program.

Codes generated for the second network:

LD X0

AND X1

ouT Help Memory Cell
AND X300

ouT Y300
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The SV parameters in the code generation SV table are updated for all networks during
compiling.

For each Stop/ Out/ TimeOut combination a new line is added to the internal code generation
SV table. If a Stop/ Out/ TimeOut combination is already included in this table, Time and
Margin must be the same. Otherwise an error is generated during compiling.

To allow several Stop/ TimeOut combinations to be used with the same Time and Margin,
additional OUT_SV function blocks can be used. They must be defined as new function blocks
including their own names, because GX IEC Developer does not support extended output
parameters. OUT_SV2 allows two Stop/TimeOut combinations, OUT_SV3 allows three
combinations, etc.

For each Stop/ TimeOut combination the code generator does the same as for OUT_SV, but it
uses the same Time and Margin for the SV table.

Example for OUT_SV6

# Tst5¥E [PRG] Body [LD] [_ o]
InstOUT_SWE
a1 *1 DUT_SWE
| I | Run Cut 200
#1—— Stop1 a1 ——M100
H2 e Stop2 TO2 ——F50
#3—— Stop3 TO3 ——F55
wd —— Stopd T04 ——MyCwndlarm
#h—— Stops T05 ——GlabalAlarm
Hh—— Stoph TOE ——M20
3000 —— _Tifne
50— Mdargin
A _>|_I

Fig. 6-39: Example for OUT_SV6

Generated codes:

LD X0

AND X1

ouT Help Memory Cell 1
ouT Help Memory Cell 6
LDI X100

ORI X20

ORI M10

ORI B2F

ORI MotorOff

ORI M20

ANB

ouT Y200

For the parameter TimeOut output M and F devices can be mixed.
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Example V

F devices and User Error file

If F devices are used as TimeOut parameters for OUT_SV, the SV will activate the F devices if
the Stop input does not get its specified value within the specified time. Via Debug - User
Errors a list box can be opened in GX IEC Developer displaying the active F devices.

If the project directory includes the file USER_ERR.TXT, the project directory is scanned for
user defined error texts. For this, the text lines in the file must have the following format:

[F Device Value] [Space or ‘) or Tab]1-n [Error text]

1 Error text for user error 1
10 Go to Motor 12 and check whether it is running
11, Robot 10 did not reach the target B

A
A line can include 260 characters maximum and the error text 255 characters maximum.

Interface of the SV program

To enable the supervision, assign the SV program to an task always running. It is not possible
to include a predefined task in a library in GX IEC Developer. If you program some OUT_SV
without assigning the SV program to a task, a warning will be generated.

The SV program uses fixed addresses. The fixed addresses will be defined as global variables
inthe SV library as a reference for the user that these addresses are reserved. They cannot be
changed by the user. Internally these addresses will be used directly due to some restrictions
of the MELSEC networks concerning symbolic programming and in order to have a quick base
for testing. In a second step the SV program will be changed to symbolic programming.

Coding of the SV table elements

Expected

Name Type | Offset (hex) | Input range st art,u s Number

Stop M 0 0 - 2FFF 1 12288
B 3000 3000 - 5FFF 1 12288
X 6000 6000 - 7FFF 1 8192
M 8000 8000 - AFFF | O 12288
B B00O BOOO - DFFF | O 12288
X E000 EO0O0 - FFFF | O 8192

Supervision Time K 0 - 32767 -

Teach In Margin K 0 no Teach In

12/ 25/ 50/ 100 -

Out Y 0 0 - 1FFF 1 8192
M 2000 2000 - 8FFF 1 32768
B A000 A000 - FFFF | 1 24576

TimeOut Memory Cell M 0 0 - 7FFF - 32768
F 8000 8000 - FFFF | - 32768

Tab. 6-9: Coding of the SV table elements
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Additional menu commands

The additional menu commands

Extras - SV - Update Time
Extras - SV - Options

are enabled only when the SV library is present, i.e.when the SV library is part of the project.
The values which can be edited by the user are set in the dialogue Option.

SV Options Fig. 6-40:

sy SV Options
lrﬂn of help memory cells

If the number of the Help Memory Cells is not a multiple of 32, it is adjusted to the next lower
value which can be divided by 32. If a value for the number of the SV Help Memory Cells is
entered, which is too high, it is adjusted automatically. The maximum value will result from the
length of the SV table. The default value will be 160 = 5 x 32 blocks.

When compiling the project, the addresses of the specified Help Memory Cells are allocated
and reserved in the system address range of the project. By this, these addresses will not be
used directly anywhere else in the project.

The values of the SV Options are exported or imported respectively together with the PLC
configuration.

All necessary inputs for the SV program will be set by GX IEC Developer via symbolic
VAR_GLOBAL_CONSTANTSs in the SV library. The user cannot change the values of the
constants.

Symbolic name Content set by GX IEC Developer

Start of SV Help Memory Cells (e.g. 1234 to start at M1234) Automatically
SV_HELP_START calculated by GX IEC Developer.

SV_HELP_BLOCKS Number of 32 bit blocks of SV Help Memory Cells

Tab. 6-10: Contents of symbolic constants

The constants will be updated when the user has changed the value in the dialogue SV
Options or when new addresses have been allocated by the compiler.

When SV_HELP_START or SV_HELP_BLOCKS are changed, the SV program and all GX
IEC Developer objects, which use OUT_SV — OUT_SV6, are set to Must be compiled.
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6.6

NOTE

6.6.1

Programming Functions

Programming the header and body of a function is not different from programming a program
POU. You can program functions in the following editors:

@ Instruction List (IL)

® Ladder Diagram (LD)

@ Structured Text (ST)

® Function Block Diagram (FBD)

The two main characteristics of functions are that they output exactly one data element when
they are processed and that they always deliver the same output values in response to the
same input values. Functions do not have any memory, and although they can contain more
than one data element (arrays) they can only output one data element. Functions are thus
independent program blocks; they have the same functionality as normal programming
instructions, and can be replaced and used in other program sections at will.

Each user-defined function uses one system label, irrespective of how often the function
is called (— page 2-51).

Using timers in functions

If you are not careful, programming timers in subprograms, functions and function blocks can
lead to problems. You should always remember that once a timer has been triggered it just
goes on counting independently, irrespective of whether the condition that triggered the
branch to the subprogram, function or function block is still true or not. It is thus better to avoid
using timers in this way if possible, and if you can’t avoid it you should make allowances for this
behaviour in the code of your program.
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6.6.2

NOTE

Declarations

The first step in creating a function is to declare it as a program organisation unit.

Header

In the header you must declare all the variables used in the function. Function variables can be
either of the type VAR, VAR_INPUT or VAR_CONSTANT. The function itself can be one of the
data types (BOOL, INT, DINT, WORD, DWORD, TIME, REAL).

The variables declared in the header are also referred to as formal parameters.

Body

The body contains the program code to be performed on the variables declared in the header.
The result of the function must be explicitly assigned to the function name.

The procedure for creating a new function is described in section 4.8, ‘How to create new
objects’.

$Ef Testl ib: FUN_T [FUN: INT] Header Formal

Class | Identifier Type Initial parameters
0[wAR_INPUT - [[Walue_1 INT |0 /
1 WAR_INPUT - [*alue_2 IMT |0
2 WAR_INPUT - |Walue_3 INT |0 .
— — The result is
T TestLib: FUN_T [FUN: INT] Body [LD] assigned to
o o / the function
L . name

........ RLIL |

Walue_1—— —_— FUN_T -
Walug_2——— S Malue 3 B

Fig. 6-41: User created function block
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6.6.3
NOTE

NOTE

Calling functions in the text editor

All variables must be assigned when a function is called; the parameter list must be
complete.

When you call a function in Instruction List language you must first load the first parameter into
the accumulator with the Load instruction (LD). The next program line then contains the refer-
ences to the function’s name, as the operator, and to the other variables declared in the
header. When this statement is executed actual parameters —i.e. specific values — are passed
to the remaining formal parameters defined in the header. The result of the function is stored in
the accumulator.

[ P_10 [PRG] Body [IL] Fig. 6-42:
N 10 Function call in text editor
: FLIM_1 Factor_A Factor B

| 5T D100

The value 10 is loaded into the accumulator. This is then followed by the function call FUN_1.
The value in the accumulator is added to Factor_A and multiplied by Factor_B. The result is
stored both in D100 and the accumulator.

Please note that you must always assign the values to the variables in the correct order as
dictated by the syntax!

Using the editing support function

@ Position the cursor in the first column and enter the name of the function.

INSERT

@ Press e and &l. The parameters are inserted automatically, with dummy variable
question marks and the data type in the actual parameter positions.

LD ?STRING

INSERT ?STRING,
?INT

ST ?STRING

® Overwrite the dummy variable names with a direct address or a variable name.
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6.6.4

Calling functions in the graphical editors

The same procedure is used for calling functions in Ladder Diagram and Function Block
Diagram.

How to call functions in the graphical editors

©®e 06

®

Open the POU body

Select Function Block in the Tools menu. This opens the Function Block Selection
dialogue box.

Select the required function’s name.
Confirm with OK.

The mouse pointer changes to a function ‘block’ symbol. Position it at the required
location in the editing area and press &=J. The graphical block representing the function is
inserted at the pointer location. The names of the variables are shown at the function,
inside the block representing the function. The name of the function itself is shown at the
output, which is also inside the function ‘block’ symbol.

Allocate actual parameters (outside) to the formal parameters (inside).

& P_11 [PRG] Body [FED] Fig. 6-43:
Function call in graphical editor
FUN_1 ‘
10— Walue_T 0100
Factor_A—— “alue_2
Factor B—— “alue 3
Actual parameters Formal parameters
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6.7

6.7.1

NOTE

Programming Function Blocks

Programming the headers and bodies of function blocks is no different from programming
normal program POUs. You can program function blocks with the following languages:

@ Instruction List (IL)

® Ladder Diagram (LD)

@ Structured Text (ST)

® Function Block Diagram (FBD)

Function blocks can have one or more outputs and can produce one or more different output
values for the same input values. The results are stored after the function block has been
processed, and these values are used the next time the function block is called. Function
blocks must be instantiated before they can be called in a POU.

Using timers in function blocks

If you are not careful, programming timers in subprograms, functions and function blocks can
lead to problems. You should always remember that once a timer has been triggered it just
goes on counting independently, irrespective of whether the condition that triggered the
branch to the subprogram, function or function block is still true or not. It is thus better to avoid
using timers in this way if possible, and if you can’t avoid it you should make allowances for this
behaviour in the code of your program.

| The instruction Timer_FB_M uses one Timer for each instance.
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6.7.2

Example V

NOTE

Declaration

The first step in creating a function block is to declare it as a program organisation unit.

Header

All the variables used in the function block’s code must be declared in the header. Variables in
function blocks can be of the types VAR, VAR_IN_OUT, VAR_INPUT, VAR_OUTPUT,
VAR_CONSTANT, VAR_GLOBAL or VAR_GLOBAL_CONSTANT. The result of the function
can be one of the data types (BOOL, INT, DINT, WORD, DWORD, TIME, REAL).

Body

The body contains the program code to be performed on the variables declared in the header.
Direct programming of hardware addresses is not permitted.

The function block COUNTER stores the duration of a process. The header contains declara-
tions of three output variables (Hours, Minutes, Seconds), one input variable (Process) and
one global variable (SecClck) that addresses relay M9032, which switches once per second.

The procedure for creating a new function block is described in section 4.8, ‘How to create

new objects’.

Header of the function block

iE£ Time_01 [PRG] Header |_ O] %]
Class Identifier Twpe Initial Comment =
0 VAR % Hours INT 40
1| vAR  * Minutes INT 40
2/ WAR ¥ Seconds INT ¥ 0
3| VAR ﬂ Process BOOL ) FALSE
4 AR ¥ SecClck BOOL  #fFALSE

Fig. 6-44:
Function block header

# MITSUBISHI ELECTRIC



Programming

Programming Function Blocks

6.7.3

NOTES

Example V

Body of the function block

T Counter [FB] Body [LD] Clolx]| Fig- 6-45:
- == Function
1 Process SecClck (NP _h =i block body
J Jl J J' En EMND —
d ——Seconds
2
Ed IMCP_hd
Seconds —— Enl ENO —
BO— . d——Minutes
ST Wi
—— EN EMO
d ——Seconds
3
Ed IMCP_hd
Minutes —— EM END —
BO— il ——Hours
ST Wi
—— EN EMO
. d i —Minutes
o | >

As soon as an input signal is registered the variable ‘Seconds’ is incremented once per
second.

When the value of ‘Seconds’reaches 60 ‘Minutes’is incremented by 1 and ‘Seconds’is reset to 0.
When the value of ‘Minutes’reaches 60 ‘Hours’is incremented by 1 and ‘Minutes’is resetto 0.

A

Instantiation

Function blocks cannot be called directly, they must be called as ‘instances’. When a function
block is ‘instantiated’, an instance or copy of it is created in the header declaration table of the
POU under consideration. The instance is declared as a variable VAR, for which any identifier
can be used. The ‘Type’is the name of the function block.

You can make multiple instances of one function block. However, remember that each
instance you create uses up one system label (— section 2.9.6).

| When using the macro code no label is required.

In this example, the COUNTER function block programmed above is instantiated in the MAIN
program POU as PROCESS_TIME.

'j MAIN_PRG_LD [PREG] Header
Class Identifier Type
0 AR #{Process_Time COUNTER 4|

Initial ‘ Corrment

Fig. 6-46: Instantiation example
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6.7.4

Example V

Calling function blocks in the text editor

You do not have to assign all the variables in the parameter list when you call a function block.
The old register values are used for those parameters not assigned in the call.

Function blocks are called with the following instructions

CAL (Call)
CALC (CallConditional: conditional call)
CALCN (CallConditionalNot: negated conditional call)

Calling with a list of input parameters:

Syntax:

CAL Instance Name ( Formal parameter := Actual parameter , ...)

The instance name of the function block is PROCESS_TIME. In this example, the actual
parameters X0, D1, D2 and D3 are assigned to the formal parameters ‘Process’, ‘Seconds’,
‘Minutes’ and ‘Hours’.

CAL Process_Time (Process:=X0, Seconds:=D1, Minutes:=D2, Hours:=D3)

Call with input parameter load/store:

Syntax:
LD Actual parameter
ST Formal parameter

CAL FBName ()
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Example V  The instance name of the function block is PROCESS_TIME. In this example, the actual
parameters X0, D100, D200 and D300 are assigned to the formal parameters ‘Process’,
‘Seconds’, ‘Minutes’ and ‘Hours’.

LD
ST
LD
ST
LD
ST
LD
ST
CAL

X0

Process

D100

Seconds

D200

Minutes

D300

Hours
Process_Time ()

Using the editing support function

@

®
®

Position the cursor in the first column and enter the CAL instruction.

Position the cursor in the second column and press .

Select the function block instance (FB_INST in the example) from the Variable
Selection dialogue box.
CAL FB_INST

Press ) and [&l. The parameters are inserted automatically. The names of the internal
function block variables are entered as the formal parameters. Dummy variable
question marks and the data type are displayed in the actual parameter positions.

CAL FB_INST (IN1:=?BO0OOL,

IN2:=?BOOL,
IN3:=?BOOL)

Overwrite the dummy names with either a direct address or a variable name. Tip: If you
select the dummy name (?BOOL) and press =l you can select the variable directly from
the list displayed. Select Apply to enter the variable.

CAL FB_INST (IN1:=X1,
IN2:=VAR_EINI1,
IN3:=VAR_EIN2)
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6.7.5

6.7.6

NOTE

6.7.7

Calling function blocks in the graphical editors

How to call function blocks in the graphical editors

Open the body of the program POU in which you wish to call the function block.

Select Function Block in the Tools menu. This opens the Function Block Selection
dialogue box.

Select the required function block’s name and confirm with OK.

Move the mouse pointer to the desired position in the editing window and press the
Space Bar to insert the function block.

Press ] for a list of the instance names declared in the header.

@60 ® 60

Select the appropriate instance name and confirm with OK. The name is then used as
the identifier for the function block instance.

@ Terminate the procedure by pressing &J.

@ MAIN_PRG_LD [PRG] Body [LD] Fig. 6-47:
L ALEL A The names of the formal parameters
Process_Time are shown in the function block.
¥ COUNTER | . .
| b Process  Hours —D1 The function block type is
- COUNTER, the instance name is
Seconds ——03

‘Process_Time’ (= Header).

Formal Actual
parameters parameters

Assign the actual parameters (outside) to the formal parameters (inside).

Multiple use of a single instance

You can use the same instance of a function block in several different places within a POU, or, if
it is defined globally, in several different places within the same PLC program.

| If the EN of an FB or an FUN is zero, the output is not defined.

Combine several steps and transitions to create a macro

You can combine selected ranges in the SFC body and define them as macros.
This places all the steps and transitions within one Macro. In complex SFC programs, macros
facilitate control and make it easier to keep track of the sequence structure.

Select the desired steps and transitions in the SFC body and call the menu command Edit —
Macro. The selected area is then automatically redused to one macro. To return this step you
call the menu command Edit — Zoom Macro.

A macro is a “mini program” that is accessible for use in your project.

It is important to understand that macros are not subprograms — subprograms are routines
that only exist once within your main program and are accessed and executed by performing a
jump.

In contrast, macros are simply “reused code” that become part of the main program. They do
not reduce the number of steps in a program, they just make programming easier.
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6.7.8 Execution of Function Blocks

Function blocks can be executed in different ways:

@® Macrocode execution
® MC-MCR execution
® Use with EN/ENO

The execution mode is selected in the Function Information dialogue box.

Function |nformation

Name:

Size:

Tope:
Language:
Lazt Change:

|’§ecurit_l,.l Lewvel

LONI QR i e N e N e

ICDntrDI

32 Butes

¥ Use Macrocode
¥ Use MC/ MCR
¥ Use with EM/END

FB -

ok

Cancel

Comment...

{lep

Ilnstluction List

27.02.00 14:44:07

=

v Allow Bead Access for lower Lesvels

x| Fig. 6-48:
Function block information

How to set the execution option

@ Select the function block in the Project Navigator window.

@ Display the Function Information dialogue box by pressing _En],
(® Activate the check box. The Use MC-MCR option can only be activated when the other

two options have already been activated.

This does not make any changes to instantiation and the programming of instances in the
various programming languages.
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Macrocode execution

@ Standard execution: The function block is called via a system label

® Macrocode execution: The function block is expanded internally

With Macro Code

Without Macro Code (standard execution)

No internal system labels are needed to
execute a function block instance.

Each instance uses internal system labels (pointers). @

Consequence: The number of function
blocks you can use is only limited by the
size of the PLC memory as function blocks
are independent of system labels.

Consequence: Since the number of available system labels is
limited (FX: 128, A: 256, Q: 1024) you cannot use more than a
theoretical limited number of function blocks. In practice this number
is even smaller as system labels are also required for other internal
processes.

User-oriented execution of the function
block

Implementation of the function block construct in conformity with the
IEC 61131-3 standard

No restrictions on the handling of timers
and coils within the function block.

Restrictions on the handling of timers and coils within the function
block (subroutines).

Tab. 6-11: Macrocode execution

® To set the system labels parameter select Extras - Options and then click on System Vari-

ables (— page 2-51).

T | Fig. 6-49:
- CEY-Export -] SyStem Variables
- Editing —Word range —Bit range
- General (o} i oE R ol
- Graphic
— Import/Export 023" w [z = [20a7 = o [o0ar =

- LD -Guided Mode

- LD ariable Marne

- Online Change

 Meritar Indication (L [l The maximum permitted
- Moritor Mode Standard (T) [5a = w5
ST Editor - Eme number of system labels
- Tooltips i (internal pointers) is
- Transition Condition Fietentive [ST) ..
- Yarisble Selection - . = R EE= limited by the used
- Zoom Header/Body = = PLC CPU
[=- Project Options
- Code Generation ~Counters [C)———————— Display program size |
Compiler Iﬁﬂ o Iﬁﬂ

Dizplay used ranges |

eget Devices
Wal —

Help

| (] 3 I Cancel |

Macrocode execution, MC-MCR execution, Use with EN/ENO

The function blocks FB_1 through FB_5 and the corresponding instances i_FB_1 through
i_ FB_5 show the different execution possibilities.
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The function block

Bo D Fig. 6-50:
Function block for
Process Pulze INCP_ I ‘ macrocode
' | EN  TENOC — execution
d ——Hours

Use of the function block

Fig. 6-51:

i FB 1 Function block instance

FEB_1 ‘
#10—— Process Hours ’—Dm

W11 —— Pulse
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Macrocode execution options

FB_1 FB_2 FB_3 FB_4 FB_5

Macro NO YES NO YES YES

MC-MCR NO NO NO NO YES

EN-ENO NO NO YES YES YES

Generated LD X10 LD X20 LD M3 LD M4 LD M5

Code OUT M4096 AND X21 OUT M4098 OUT M41 OUT M51
LD X11 INCP D20 AND X30 LDI M4 MC NO
OUT M4097 SET M4099 CJ P2050 M4103
LD SM400 LD M4098 LD X40 LD X50
CALL P2048 ANI X30 AND X41 AND X51
LD SM400 RST M4099 INCP D40P2050 | INCP D50
MOV D6144 LD M4098 MCR NO
D10 AND X31

SET M4100
LD M4098
ANI X31
RST M4100
LD M4098
OUT M4101
CALL P2049
LD M4101
OUT M31
LD SM400
MOV D6145 D30

Instance LD M4096 LD M4099

(no macro) AND M4097 AND M4100
INCP D6144 INCP D6145
RET RET

System labels | 1 System label | No system labels| 1 System label 1 System label No system labels
(no macro) (macro) (no macro) (EN/ENO and (macro and

jump) MC/MCR)

Behaviour of: | The function The function The function block | The function The statuses of

- Timers block is always | block is always is only executed if | block is only the devices are

- Counters executed. The | executed. The the EN input is set. | executed if the reset:

- Outputs timers, counters | timers, counters | This means that EN input is set. - Timer: Count
and outputs are | and outputs are | the timers, This means that value reset to 0,
thus controlled | thus controlled counters and the timers, contacts remain
by the program. | by the program. | outputs retain their | counters and off

status from the last | outputs retain - Retentive
execution. Timers | their status from timers and
continue to run. the last counters: count
The status of execution. Timers | value and input
counters, continue to run. contact status
accumulator/retenti | The status of preserved,
ve timers and counters, output contact is
outputs in OUT accumulator/reten| reset
instructions is tive timers and - Devices in OUT
preserved. outputs in OUT instructions:
instructions is outputs are
preserved. reset
- Devices in SET,
RST, SFT
instructions:
current status
preserved

Tab. 6-12: Macrocode execution options
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6.7.9 Global Function Blocks

Function blocks allow global instancing, so that the same instance can be used in different
program organisation units.

How to create a global instance

(@ Create a program organisation unit as a function block (in our example: MAIN).

@ Create an instance (Main_Instance1) of this function block (MAIN) in the Global

Variable List.
£ Global Variable List

Class ‘ Identifier ‘ MIT-Addr. ‘ |IEC-Addr. ‘ Type
FE MAN ¢

=

VAR_GLOBAL ¥ FB_GLOBAL

Fig. 6-52: Created instance

(® Call up the function block in the body, and allocate to it the name of the instance.
@ P_3 [PRG] Body [LD] Fig. 6-53:
FB_GLOBAL Function block allocated to instance

FB_MAIN
b0 —— Il OUT |12
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6.8

NOTE

6.8.1

Example V

Programming Data Unit Types

Data unit types (DUT) are structured, derived data types containing a collection of variables
which can be of different data types. Data unit types can be declared as global or as local
variables.

Data unit types can only be used in the IEC editors. DUT components or arrays can not be
used in MELSEC IL

Declaration

Data unit types must be defined in the DUT_Pool.

All the variables in the DUT structure must be declared in a special declaration table. After this
you must then create one or more instances of the data unit type in the global variables decla-
ration table.

How to declare a data unit type

In the Object menu select New, then select Data Unit Type.

Enter a name for the new DUT (max. 32 characters) and confirm with OK. The name of
the new DUT is displayed in the DUT_Pool of the Project Navigator window.

Double-click on the name of the new DUT in the Project Navigator window to open its
special declaration table.

Enter a name (identifier) for the variable in the first field.
Select the data type for this variable in the second field.

The default initial value (Initial) is added automatically. If you wish, you can also enter an
optional comment for the variable.

Q @& ® 06

Repeat steps ) — (® until all the variables of the data unit type are defined.

The following example shows the creation of a data unit type called SsiloType. The variable
collection of siloType contains two variables of the type INT and one variable of the type
BOOL.

@ Enter the following lines in the declaration table for the data unit type:

£28 silo_Type [DUT] I
[dentifier Type Initial Camrment
0| Ternperature INT .0
1|%alume INT .0
2|EmergOFF EOOL _|FALSE

Fig. 6-54: Declaring variables of a data unit type

@ Save your entries.
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6.8.2

Example V

Use of the DUT as global variable

How to declare the DUT

@ Double-click on Global_Vars in the Project Navigator window.

@ Enter the following lines in the global variables declaration table:

EE Global ¥ariable List l
Clazs Identifier WIT-Addr. | IEC-Addr. Type Initial Comment Remark
-0%AR_GLOBAL = |Silol Sila_Type
- 1|WAR_GLOBAL  ~|Silo2 Sila_Type

Fig. 6-55: Declaring the data unit type as global variable

Silol and silo2 arethe names of the variable of data type Silo_Type. Since the elements
intype SiloType can have different data types the address assignment is handled automati-
cally by the PLC, and no default initial values are shown.

You have created a Data Unit type called siloType. Two variables of the type SiloType,
Silol and silo2, have now been declaredin the global variables list. The structure of both is
identical, so to reference the individual variables of each DUT you only needs to prefix their
names with the name of the respective global variable.

In silol the values for the temperature and volume variables are determined by the contents
of registers DO and D1, in Si102 by D10 and D11.In Silol the Emergency Off (EmergOFF
variable) switch is controlled by the status of input X0, in Si102 by input X1.

The variables are stored in the Global Variable List. If you apply an element of an instance of a
DUT or FB (e. g. Motor.Status) from the Global Variable List to an editor via the Variable
Selection dialogue, the corresponding DUT or FB is automatically inserted in the header of
the editor. Like for simple data types the library <Global Variables> must be selected in the
Variable Selection dialogue.

Instruction List:

SILO1 SILO2

LD DO LD D10

ST Silol.Temperature ST Silo2.Temperature
LD D1 LD D11

ST Silol.Volume ST Silo2.Volume

LD X0 LD X1

ST Silol.EmergOff ST Silo2.EmergOff
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Ladder Diagram and Function Block Diagram:

Silo_1
hdonitoring
DO —— IN_Temperature OUT Temperature ——>Silal. Temperature
¥ D1—— IN_“Yolume OUT “olume ——Silol Yolume
| ——— IN_Alarm OUT_Alarm ——Silol. EmergDFF
Silo_2
Manitoring
D10~ IM_Temperature OUT Temperature ——Silo2. Temperature
X1 D11 —— IMN_Valume OUT “olume ——Silo2 Waolume
] IN_Alarm OUT_Alarrm ——Silo2. EmergOFF

Fig. 6-56: Ladder Diagram and Function Block Diagram

In the Ladder Diagram version of the example a function block of the type ‘Monitoring’ has
been programmed for assigning the register values and the Boolean input to the elements of
the DUTs. Two separate instances (Silo_1 and Silo_2) of this function block were then
created for the two silos.

A

Define direct addresses for data unit variables

The GVL has been extended to define addresses for all elements of a data unit variable. Not
defined addresses are handled by the system.

Appearance and handling

In the GVL data unit variables will display their IEC and Mitsubishi address fields in controls
similar to push buttons. On these controls the elements for which an address is defined will be
displayed in the form ‘element: address’.

al Yanable List
Clags ‘ Identifier | WAIT-Addr. |EC-Addr. ‘ Type ‘
0 VAR GLOBAL %/ DUTB | alNTO: DO AlMTO: b0 | aDUT 4

Fig. 6-57: Control elements of data unit types
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To view all definitions at once (if more than one definition is available), DUT entries in the GVL
can be expanded by double-clicking the row number field.

al Wanable List
Class Identifier AIT-Addr. |EC-Addr. Type In
WAR_GLOBAL  *DUTE alMTO: DO alMTO: SahdWD.0 abuT i
alMT1: D1 alNT1: St 1
alMT2: D2 alNT2: SahtWo. 2
allT3: D3 alNT3: %hMW0.3
alMT4: D4 alNT4: %ahWo. 4

aBOOLD: MO | aBOOLD: %hM40.0
aBOOLT: M1 | aBOOLT: %hi=01
aBOOLY: M2 | aBOOL2: %hA0.2
aBOOL3: M3 | aBOOLS: %hA0.3
aBOOLA: M4 [ aBOOLA: SahH0.4

Fig. 6-58: Expanded DUT entries in the GVL

Editing

It is not possible to edit the addresses directly in the GVL. To edit the EC and Mitsubishi
addresses, click on a DUV’s IEC or Mitsubishi address field. Then a separate dialogue (appli-
cation modal) will appear and you can edit the addresses for each DUV element.

Data unit variable addresses R|
DUTI2 (aDIT)
Mame Type MIT-Addr. |EC-Addr. &

1 |alNTO INT Lm Eh0.100

2 alNT1 DINT

3 alNT2 DwORD D102 EMD0102

4 alNT3 RE&L

5 alNT4 WORD

6 | alNTh Dw/ORD

7 |aBOOLO EOOL 1134 0134

g | aBOOL1 BEOOL 135 0135

3 |sBOOL2 EOOL

10 aBOOL3 BOOL

11 aBOOL4 EOOL 138 0138

12 |aBOOLS BOOL El
1 [
[ Autarmatic filing Vv Expart | Impart | ak | Cancel |

Fig. 6-59: Opened editing dialogue for data unit variables

After you have selected an element you can edit this element like in other address fields in the
GVL (e.qg. by. double clicking or pressing the space key).

When the two edit fields are displayed, the focus can be moved between them by clicking on
one of the fields or pressing the TAB key. By pressing ENTER or clicking outside of the edit
fields the editing will be finished 