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e SAFETY PRECAUTIONS o

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full
attention to safety to handle the product correctly. If products are used in a different way from that
specified by manufacturers, the protection function of the products may not work properly.

The precautions given in this manual are concerned with this product only. For the safety precautions for
the programmable controller system, refer to the user's manual for the CPU module.

In this manual, the safety precautions are classified into two levels: " AWARNING" and " ACAUTION".
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Indicates that incorrect handling may cause hazardous conditions,
|
: AWARNING resulting in death or severe injury. :
| |
| Indicates that incorrect handling may cause hazardous conditions, :
'\ ACAUTION resulting in minor or moderate injury or property damage. |
N /
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Under some circumstances, failure to observe the precautions given under "ACAUTION" may lead to
serious consequences.

Observe the precautions of both levels because they are important for personal and system safety.
Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[Design Precautions]

/AWARNING

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

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

[Security Precautions]

/N WARNING

* To maintain the security (confidentiality, integrity, and availability) of the programmable
controller and the system against unauthorized access, denial-of-service (DoS) attacks,
computer viruses, and other cyberattacks from external devices via the network, take
appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus solutions.




[Startup/Maintenance Precautions]

/N\CAUTION

e The online operations performed from a personal computer to a running programmable
controller CPU (program change when a programmable controller CPU is RUN, forced 1/O
operation, operating status change such as RUN-STOP switching, and remote control
operation) have to be executed after the manual has been carefully read and the safety has
been ensured.

When changing a program while a programmable controller CPU is RUN (Online program
change), it may cause a program corruption in some operating conditions. Fully understand the
precautions described in Section 16.9 before use.

¢ Note that exchangeable modules online (while the power is on) are restricted and each of the
modules has its predetermined replacement procedure. For details, refer to the online module
change section in the manual of the module supporting the function.




e CONDITIONS OF USE FOR THE PRODUCT e

(1) MELSEC programmable controller ("the PRODUCT") shall be used in conditions;
i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or
serious accident; and
ii) where the backup and fail-safe function are systematically or automatically provided outside of the
PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

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

MITSUBISHI ELECTRIC SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT

NOT LIMITED TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT,

WARRANTY, TORT, PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR

LOSS OR DAMAGE TO PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR

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

OR WARNING CONTAINED IN MITSUBISHI ELECTRIC USER'S, INSTRUCTION AND/OR

SAFETY MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

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

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

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

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

Notwithstanding the above restrictions, Mitsubishi Electric may in its sole discretion, authorize use of
the PRODUCT in one or more of the Prohibited Applications, provided that the usage of the
PRODUCT is limited only for the specific applications agreed to by Mitsubishi Electric and provided
further that no special quality assurance or fail-safe, redundant or other safety features which exceed
the general specifications of the PRODUCTS are required. For details, please contact the Mitsubishi
Electric representative in your region.

(3) Mitsubishi Electric shall have no responsibility or liability for any problems involving programmable
controller trouble and system trouble caused by DoS attacks, unauthorized access, computer viruses,
and other cyberattacks.
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INTRODUCTION

Thank you for purchasing the engineering software, MELSOFT series.

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity
with the functions and performance of the MELSOFT series to handle the product correctly.

Note that the menu names and operating procedures may differ depending on an operating system in use
and its version. When reading this manual, replace the names and procedures with the applicable ones as
necessary.
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MANUALS

The manuals related to this product are shown below.
Refer to the following table when ordering required manuals.

| Related Manuals |

Manual Name

Manual Number
(Model Code)

GX Developer Version 8 Operating Manual (Startup)

. ) Lo . SH-080372E
Explains the system configuration, installation method and startup procedure of GX Developer. (13JU40)
(Sold separately)
GX Developer Version 8 Operating Manual
Explains operation methods such as creating, printing, monitoring, and debugging programs using GX SH-080373E
Developer. (13JU41)
(Sold separately)
GX Developer Version 8 Operating Manual (Function Block)
. - - ) . . SH-080376E
Explains the editing and monitoring operations of the function blocks using GX Developer. (13JU44)
(Sold separately)
Structured Text (ST) Programming Guide Book
Intended for beginners, i.e., those who will create structured text (ST) programs for the first time. SH-080368E
Explains basic operations and functions using sample programs. (13JF69)
(Sold separately)
MELSEC-Q/L Programming Manual (Structured Text)
. . ) SH-080366E
Explains the programming methods in structured text language. (13JF68)

(Sold separately)

MELSEC-Q/L Programming Manual (Common Instructions)

SH-080809ENG

Explains the methods of using the sequence instructions, basic instructions and application instructions. (13JW10)
(Sold separately)
GX Simulator Version 6 Operating Manual
Explains the setting and operating methods for monitoring the device memory and simulating the SH-080169
machine side operations using GX Simulator. (13JU17)

(Sold separately)

REMARK

The Operating Manuals and Structured Text (ST) Programming Guide Book are

included on the software package in a PDF file format.

Manuals in printed form are sold separately for single purchase. Order a manual by
quoting the manual number (model code) listed in the table above.




HOW TO USE THIS MANUAL

This Manual ...

This manual is a commentary that gives in-depth explanation of the operation
methods to create structured text (ST) programs using GX Developer. Refer to this
manual when information on operation details is necessary.

"Chapter 1 Overview" describes the outline of the structured text (ST) language, the
installation method, the screen display and names for creating structured text (ST)
programs, the corresponding programmable controller CPUs, and others.

"Chapter 2 ST Program Creation Procedure" describes a structured text (ST)
program creation procedure in a flowchart.

"Chapter 3 ST Programming" describes how to create a new structured text (ST)
program, how to perform operations of editing functions useful for input, and others.
"Chapter 4 Online" describes the procedure for writing the created structured text
(ST) program to the programmable controller CPU, the device test operation method,
and others.

"Chapters 5 Print" describes the printing operation procedure, etc.

The following explains the symbols and information used in this manual.

Symbol Description Example
Point Gives the section-related knowledge and useful .
. . int
information.
[] Menu name of menu bar [Project]
() Icon of toolbar ()
<< >> |Tab name of dialog box <<Select file>>
[ ] |Command button of dialog box Button

Programming Manual ...

Use the "MELSEC-Q/L Programming Manual (Structured Text)" to perform
structured text (ST) programming with GX Developer. It is suitable for the users who
have the knowledge and programming experience of programmable controller ladder
programs and for the users who have the knowledge and programming experience
of high-level languages such as the C language.

When using the structured text language for the first time ...

Refer to the "Structured Text (ST) Programming Guidebook", which describes the
outline of the structured text (ST) language, the procedures for creating a structured
text (ST) program using GX Developer and writing it to the programmable controller
CPU, the information necessary for that purpose, and others.

When information on other than structured text programming is necessary ...

Refer to the "GX Developer Version 8 Operating Manual" or "GX Developer Version
8 Operating Manual (Startup)".



GENERIC TERMS AND ABBREVIATIONS

This manual uses the generic terms and abbreviations listed in the following table to
discuss the software packages and programmable controller CPUs. Corresponding
module models are also listed if needed.

Generic terms and abbreviations

Description

ST

Abbreviation for structured text.

GX Developer

Generic product name for model names SW8D5C-GPPW-E, SW8D5C-GPPW-
EA, SW8D5C-GPPW-EV and SW8D5C-GPPW-EVA.

FB

Abbreviation for function block.

Basic model QCPU

Generic term for Q00JCPU, Q00CPU and Q01CPU of function version B or
later.

High Performance model QCPU

Generic term for Q02(H)CPU, Q06CPU, Q12HCPU and Q25HCPU.

Universal model QCPU

Generic term for QO0UJCPU, QO0UCPU, Q01UCPU, Q02UCPU, Q03UDCPU,
QO3UDECPU, Q04UDHCPU, Q04UDEHCPU, Q06UDHCPU, Q0O6UDEHCPU,
Q10UDHCPU, Q10UDEHCPU, Q13UDHCPU, Q13UDEHCPU, Q20UDHCPU,
Q20UDEHCPU, Q26UDHCPU and Q26UDEHCPU.

Process CPU

Generic term for Q02PHCPU, Q06PHCPU, Q12PHCPU and Q25PHCPU.

Redundant CPU

Generic term for Q12PRHCPU and Q25PRHCPU.

QCPU (Q mode)

Generic term for Q00J, Q00UJ, Q00, QO0U, Q01, Q01U, Q02(H), Q02PH,
QO02U, QO3UD, QO3UDE, Q04UDH, Q04UDEH, Q06H, Q06PH, QO6UDH,
QO6UDEH, Q10UDH, Q10UDEH, Q12H, Q12PH, Q12PRH, Q13UDH,
Q13UDEH, Q20UDH, Q20UDEH, Q25H, Q25PH, Q25PRH, Q26UDH and
Q26UDEHCPU.

LCPU

Generic term for LO2CPU and L26CPU-BT.




1 OVERVIEW MELSOFT

1 OVERVIEW

This manual explains the editing operation for the structured text (hereafter
abbreviated to ST) of the GX Developer Version 8 software package (hereafter
abbreviated to GX Developer).

For the explanation of the functions in other than ST, refer to the corresponding
manuals given in "Related Manuals".

1.1 What Is the ST Language?

The ST language is defined in the International Standard IEC61131-3 that stipulates
the logic description system in open controllers.

The ST language supports operators, control syntaxes and functions to permit the
following descriptions.

* Control syntaxes such as conditional sentence-dependent selective branch and
repetitive sentence-based repetition

* Expressions using operators (*, /, +, -, <, >, =, etc.)

* Call of user-defined function blocks (FB)

* Call of functions (MELSEC functions, IEC functions)

* Description of comments

The main features of the ST language are as described below.

(1) Free description in text format
The ST language allows the description of alphanumeric characters, comments
and labels in text format.

i STMAIN 9Row 105Step - o] x|

[* & walve iz closed when the limit switch of a tank turns on.k walwve iz opened when turned off. *) &

IF Limit_switch = TRUE THEN

Walwe 1= FALEE: [* & walwve iz cloged when a limit switch turns on *)

ELSE
Valwe 1= TRUE: [* & walwe is opened when a limit switch turns off *)

END_IF: _I
- -

(2) Programming on the same level as those of the C and other high-
level languages
Like the high-level languages such as C, the ST language can describe control
with control syntaxes such as conditional sentence-dependent selective
branches and repetitive sentence-based repetitions. Hence, easy-to-read
programs can be written briefly.

B ST MAIN 17Row 148Step - |o| x|
[* Lines A, B, and C are controlled. *) A
C43E Line OF T

1: dtart_switch := TRUE; [¥ Conweyer operation start +)
2: fGtart_switch := FALSE; |¥ Conweyer stop *)
3: dtart_switch 1= TRUE; [* Warning of a conveyer stop ¥)
Warning lamp := TRUE;
END_CASE;
IF Ztart switch = TRUE THEN [* It processes 100 times #)
FOR Muw of process := 0
TO 100
BEY 1 D0
Parts 4 := Parts & + 1: —
END FOR;
Enp 1R ~|
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(3) Ease of describing operation processings
Capabile of briefly describing easy-to-read operation processings that are difficult
to describe in lists or ladders, the ST language has a high level of program
readability and is suitable for the fields where complex arithmetic operations,
comparison operations, etc. are performed.

W ST MAIN 11Row 157Step — o] x|
CA%E Line OF
L: Speed 4 := Distance B / Hour C * 3500:
(* FBE call *)
FE1(I_Test:=D0, 0_Test:=D1, I0_Test:=D100);
Z: MO := GT E(X0, DO, D1, DZ, D3, Result) :|
[* When the execution conditions X0 turn om, ]

I* it judges whether the order of the walue of D0 to D3I is right *)

Walwe := FAL3E:

RETUERN ; —
END_CA3E:

— Point

- ST programs assume that labels will be used.
- Please understand how to use labels in advance.

|»
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1.2 Features

ST programs are described in ST language.

Creating ST programs using GX Developer enables efficient programming to be
performed in excellent operation environment.

The following provides the main features of ST programs in the QCPU(Q mode)/LCPU.

(1) Design efficiency improved by defining processings as parts
With often used processings defined as parts in the form of function blocks (FB)
in ST language, they can be used in necessary areas of each program. This not
only enhances the efficiency of program development but also reduces program
mistakes, improving program quality.

For more information, refer to the "GX Developer Operating Manual (Function
Block)" given in Related Manuals.

(2) Program change during system operation (online change)
Part of a running program can be changed without the programmable controller
CPU being stopped.

(3) Connection with other language programs
Since the QCPU(Q mode)/LCPU also supports languages other than the ST, the
language adequate for processing can be used to increase the efficiency of
program development.
The High Performance model QCPU/Universal model QCPU/Process CPU
/Redundant CPU/LCPU allow execution conditions to be set on a file basis, and
multiple program files to be written to a single programmable controller CPU.
Multiple languages support widespread application under optimum control.

(4) A wealth of functions available
The MELSEC functions compatible with various common instructions for the
QCPU(Q mode)/LCPU and the IEC functions defined in IEC61131-3 are
available for ST programs in the QCPU(Q mode)/LCPU.

For more information, refer to the "MELSEC-Q/L Programming Manual
(Structured Text)" given in Related Manuals.
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1.3 Installation

This section explains the installation method and operation environment necessary for
creating ST programs.

1.3.1 Installation method

For programming in structured text (ST) language, install GX Developer in the following
procedure.

1) Insert the installation media to the drive, or save it to the system drive.

2) Double-click "setup.exe" in the folder.
3) Make setting and selection in the procedure of the installation wizard.

4) Check the "ST (Structured Text) language programming function" check box,
and execute installation.

Select Components x|

Fleaze zelect inztall following function.
[ST Language iz a structunizing text language that iz defined by
[ECET131-2 standard]

W ST [Stuctured Text] language programmning funcior

< Back I Hest » I Cancel

REMARK

For details, refer to the "GX Developer Operating Manual (Startup)" given in Related
Manuals.
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1.3.2 Operating environment

For operating environment when using the ST language programming function, refer to
"GX Developer Operating Manual (Startup)" listed in Related Manuals while pay
attention to the items shown in POINT below.
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1.4 Screen Display and Names for Creating ST Programs

MELSOFT

This section explains the basic information such as the screen display, function list and

key operations.

1.4.1 ST edit screen

(1) Screen display and part names of main window

Main menu

#MELSOFT series GX Develop~r Gt\MELSEG!Project’,1 6 - [ST(Monitoring...) _|of x|
] Project Edit FindReplace Corvert View Onine Diagnostics Took Window Help - — |E’|i|
| M“@“@l 1__|"| ﬂl El@]lhlfnpﬁl | IGIDbaI variab\eLI I LI @I"’E | ¥ |% | |

|| 0.300ms | RUMN I_ILocaI device monitor not executed LI| A :FI; stl | | Fa s||=9 Fa %KD iy; :#g :y; ;‘#’;
D|=(a| 8 x|-|a|rj_| ®alel £k alal Hlel| al =lele| 2= =l Eel 22| =]

S

i

| Global variables i

1

MAIN i

1

- H Body

[%] Device comment
Parameter
Device memory
Device init

!
1

1
1

HiD_IF;

HND_IF:

:= TRUE:

tart conditions
:= FALSE:

nd_conditions :=

* Operation of Line & is started *)
art_& flag := TRUE;

* Mowvement OF Parts 4 +)

F Part & flag AND Start_conditions THEN
Line i start := TRUE;
TIMER_M(Operation laup, TCO, K30);

* Parts 4 AND Farts B _4 ST edit screen

F TCO AND FPart B flag Trmm
Mum of products := Hum of products + 1:

* Package processing *)
F Mum_of products »= 10 THEN

dtart_condition
End conditions

Part A flag 1

Part_& flag = 1,

Line_A start =
Operation lamp

TCO
Muw_of_ producta

Mum of products

1

0

=)

Start_conditions
1

0, TCO = 0

o

1

Monitor screen
0, Part B _flag =T

Completion flag := TRUE; Completion flag : u]
Thum of_products := 0; Nuw_of products = o
Project |FB | Structure | jND—IF;
Ready 'y o2ty [Host station [row 12 col | [Insert [ 4
Project window | Indicator bar Status bar
(2) Part names and functions
Name Function
Main menu Select the menu item.
Toolbar Clicking the selected icon executes the function.
Project window Programs and various data are managed.
ST edit screen Screen for editing an ST program.
Monitor screen Displays the condition of the executed program.
Indicator bar Displays the condition during editing.
Status bar Displays the cursor position on the edit screen.
Displays the cursor mode on the program screen.
1-6 1-6
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(3) About the shortcut keys and toolbar

1) Shortcut keys
The shortcut keys are assigned to enable menu item selection and
instruction input from the keyboard.

2) Toolbar
Displays the menu items with icons.
Whether the toolbar is displayed or hidden can be specified by choosing

[View] - [Toolbar].

<List of shortcut keys and toolbar icons used mainly on ST edit screen>

General Shortcut Keys Toolbar Mouse Right-click

Move to first line Ctrl + Home — —
Move to last line Ctrl + End — —
All select Ctrl + A — —
Print Ctrl+P = —
Cut Ctrl + X # ©)
Copy Ctrl + C O
Paste Ctrl +V [ ©)
Undo Ctrl+2Z = O
Redo Ctrl +Y G O
Writing to PLC — & —
Regl_stered device . @ .
monitor

Device batch monitor — @& —
Check parameter — & —
Select function Shift + F11 — O
Select label F11 — ©)
Project data list Alt+0 — —
Find Ctrl +F 4 O
Find downward F5 la —
Find upward Shift + F5 | —
Replace Ctrl + H ir O
Line jump Ctrl+J o —
Bookmark setting Ctrl + F7 ] O
Bookmark list — L} —
Bookmark downward  |F7 le —
Bookmark upward Shift + F7 1e —
Delete all bookmark — ‘i —
Convert/compile F4 = —
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General Shortcut Keys Toolbar Mouse Right-click
Convert/Compile (All |Ctrl + Alt + F4
programs being edited) & B
Convert/Compile Shift + F4
(Online change) B B
Start monitor Ctrl + F3
(all windows) B B
Stop monitor Ctrl + Alt + F3
(all windows) B B
Start monitor F3 & —
Stop monitor Alt + F3 ¥ —
Device test Alt + 1 = O
Remote operation Alt + 6 — —
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1.5 Specifications

This section explains the specifications for use of ST programs on GX Developer.

1.5.1 Corresponding programmable controller CPUs

The following models of programmable controller CPU are applicable to ST programs.

High Performance | Universal model

Basic model QCPU Process CPU Redundant CPU LCPU
model QCPU QCPU

QO0JCPU QO02CPU QO0UJCPU QO02PHCPU Q12PRHCPU LO2CPU
QO0CPU QO02HCPU QO0UCPU QO6PHCPU Q25PRHCPU L26CPU-BT
Q01CPU QO6HCPU QO01UCPU Q12PHCPU
Q12HCPU QO2UCPU Q25PHCPU
Q25HCPU QO3UDCPU
QO3UDECPU
QO4UDHCPU
QO4UDEHCPU
QO6UDHCPU
QO6UDEHCPU
Q10UDHCPU
Q10UDEHCPU
Q13UDHCPU
Q13UDEHCPU
Q20UDHCPU
Q20UDEHCPU
Q26UDHCPU
Q26UDEHCPU.

1.5.2 Specifications and precautions for ST edit screen

There are the following restrictions on the character input of the ST edit screen.

Maximum number of 839680 characters (Two characters are used as the line feed
characters code.)

Maximum number of columns | 999 characters

(display region)

Maximum number of lines 65535 lines
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2 ST PROGRAM CREATION PROCEDURE

The following flowchart indicates the general procedure of ST programming.
In the following example, parts were created with the function block function and a
main program was then created in ST language.

( Creation of new project ) -------- Refer to Section 3.1 for details.

A 4

FB variable definition @ f:+++---- Define the variables used in FB definition.
For details, refer to the GX Developer
Operating Manual (Function Block).

FB definion Qe Define the FB.
For details, refer to the GX Developer
Operating Manual (Function Block).

A4

Program label definiton - -"+- Define the global variables and local labels
in a program.

For details, refer to the GX Developer
Operating Manual.

ST programming e Create the ST program that will call the FB.
Refer to Section 3.2 for details.

Y

Convert (compile) =" --- Convert (compile) the ST program into a

program that can be executed by the programmable
controller CPU.

Refer to Section 3.4 for details.

Y
WritetoPLC e Perform write to PLC.

For details, refer to Chapter 4 and GX Developer
Operating Manual.

A 4

Online debugging =" Confirm the program behavior by conducting a device test.
Refer to Chapter 4 for details.

-

* This general procedure is for reference. Each operation can be performed in any
order.
- FB definition can be described in ST language or ladder form.
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3 ST PROGRAMMING

This chapter explains the creation and editing methods to create a project using an ST
program.

3.1 Creating a New Project
This section explains the method of creating a new project.
[Purpose]

Set the PLC series, PLC type, label setting, program type and project name required
to create a new project. 3

[Operating Procedure]
Choose [Project] — [New project], click ( 1), or press +[N]

[Dialog Box]

x

New Project

1)—» PLC series

|9CPUEmode) [ Cancel |

2)—» FLC Type

|Qo2iH) =]

4) » Frogram type Label zetting < 3)
" Ladder " Do ot use label
CSFC T MELSARL & Use label

[Select when uzing ST program,
FE and structures]

& 5T

[~ Device memomny data which iz the zame as program data's name iz created,

— Setup project name

DrivedPath | C\MELSECAGPPW

Project name I Browse... |

Title |

[Description]
1) PLC series
Select the PLC series.
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2) PLC Type
Select the programmable controller CPU type to be used.

3) Label setting
Make this setting when creating a label program.

4) Program type
Set the program type to be created.
To select "ST", "Use label" must be set in the label setting.

[Setting procedure]
i) As the PLC series, set the QCPU (Q mode) or LCPU.
ii) As the PLC type, set the programmable controller CPU to be used.
iii) As the label setting, set "Use label".
iv) As the program type, set "ST".
v) Set "Setup project name" and click the button to create a new project.
"Setup project name" can either be set before or after program creation.

REMARK

The precautions for reading and copying the project will be explained.

@ Reading the project
If the project that includes the ST program is read using GX Developer Version 7
or earlier where the ST language function is not installed, the following message
is displayed and the project cannot be read.

MELSOFT series GX Developer |

Cannot open the project because of the existence of data that cannot be edited,
To edit this project, it is necessary bo select the following Function and reinstall.

Structured Text(ST) language prograrmming Function

@ Copying the project
When the project is copied, the copied ST program and FB are in a not yet
converted (not yet compiled) condition.
After copying, perform convert (compile) again.

For details, refer to the "GX Developer Operating Manual" given in Related Manuals.
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3.2 Entering an ST Program

The ST edit screen allows free editing operation to be performed like a general text
editor. This section introduces the functions useful for input.

® MELSOFT series GX Developer C:\MELSEC \Project \SAMPLE - [ST MAIN 2 - |EI |i|
| Project Edit FindMReplace Conwvert  View Online Diagnostics Tools  Window  Help - — |E|i|
ﬁll@lf@l 1__I"| ﬂl El@l]ﬂlfnl&l IGIDbaI varishle | I | @I*ﬁ " |,'§',,ﬂ| T
S B AR —_—
D|=(d| & 3|E=(e]-]~] ®@l@] £é] @&l Bl@l| el o L2
al =ela2 212zl Eel 212 2l el #(EE] =]
—rd Ftart_conditions := TRUE; -
= Control syntax upper End conditions := FALRE: I—
case conversion function|
Refer to Section 3.2.4. ﬁ\ {# Operation of Line & is started ¥)
E| Program Part & f£lag := TRUE:
E‘ MAIMN \E“ Mowvement OF Parts 4 *) K _
T _ - Entering a function
i ﬂ Header IF Part & flag AND Start conditions THEN R
P Line & . n Refer to Section 3.2.1.
L JEE] peds ine & start = TEUE :
-Online change target line|, . . TIMER_M{Operation_laup, TCO, K30¥s
Refer to Section 4.4. x D700 := AB3| * Entering a label
S — END_IF: |afy wmM AES[ WMV UM 31| Refer to Section 3.2.2.
DEV?CG .mlemory (* Parts 4 AND Parts B are asse d *)
) _— “ IF TCO AND Part B flag THEN )
* Auto indent fgnctlon Wum_of products := Muu of products + -Creatlngacqmment
Refer to Section 3.2.5. \ END_IF; / Refer to Section 3.2.3.
\\Af* Package processing *)
IF Mum_of_products »>= 10 THEN
Completion flag := TRUE; e
Mum of products := 0;
Project [F8 | Structure | END_IF; =
Ready [Q02{H) Host station row 1icol 1 4
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3.2.1 Entering a function

[Purpose]
A function can be entered directly. If a function name is unknown, the function
selection function can be used for input.

[Operating Procedure]

Choose [Edit] — [Select function] or press + .

[Dialog Box]

Select function x|
1) ———» Lok i I,-i'-,|| j
A 5] BAND_MD EKCMP_GE_M
ABS_E BSIN_MD BKCMP_GT_M
ACOS BATAN_MD BKCMP_LE_M
ACOS_E BCD_M BKCMP_LT_M
ACOS_E_MD BCODDA_S_MD EKCMP_ME_H
ADD_E BCOS_MD BKMINUS_M
AND_E BOIID_M BKOR_M
ASC_5_MD BDSQR_MD BKPLUS_M
2)—>< |asiN BIN_M BKRST_M
ASIM_E BIMDA_S_MD EKMP_M
ASIN_E_MD BINHA_S_MD BKX0R_M
ATAN BKAMD_M BMINUS_3 M
ATAN_E BKBCD_M BMINUIS_M
ATAN_E_MD BKEBIN_M BMOY_
BACOS_MD BKCMP_EQ_M EMIULTI_M
KN [
3) > Ok I Cancel
[Description]

1) Function classification list box
The following table indicates the classification of the functions that can be

selected.
Classification Description

Al All MELSEC functions and IEC functions are displayed in
the function list box in order (ascending order) of names.

MELSEC functions All MELSEC funct|onls are displayed in the function list
box in order (ascending order) of names.

IEC functions All [EC functlo.ns are displayed in the function list box in
order (ascending order) of names.

REMARK

For the MELSEC functions and IEC functions, refer to the "MELSEC-Q/L
Programming Manual (Structured Text)".
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2) Function list box
The function list selected in the function classification list box is displayed.

3) button

The function selected in the function list box is inserted into the ST edit screen.

[Setting procedure]
i) Select the function to be used from the function list box.
i) Press the button or key to insert the function into the cursor position
on the ST edit screen.
After it has been inserted, enter its parameter to complete the function.

W ST MAIN 3Row 130Step _ 10| x|

¥ IF 0O = 100 THEN
* Fesult := TIMER_M{
b 4 EOOL TIMER M({ BOOL EH , BOOL TCoil, ANYI1GE T'\Faluej|

— _/Phint

* A function can also be inserted by a double-click.
(Example: TIMER_M)

Select function
Lookin: — |All |

SORT SUBE
SORT_E SUM_M

SRND_M SWAP_MD

STOP M TAN

STR_S_MD TAN_E

STR_TO_BOOL TAN_E_MD /By
STR_TO BOOLE  TEST_MD ,
STR_TO_DINT TIMER_H_M Double-click
STR_TO_DINT_E

STR_TOINT M

STR_TO_INT_E UNI_M

* A function is also inserted when the ST edit screen is in the overwrite mode.
* When the initial of a function name is entered from the keyboard with the Select
function screen open, the cursor moves to the first one of the function names that

include that initial.

REMARK

The parameter can be displayed in the tool tip format.
For details, refer to "3.3.2 Displaying a function parameter”.
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3.2.2 Entering a label
[Purpose]
If a label name is unknown during creation of the ST program, the label selection

function can be used for input.

[Operating Procedure]
Choose [Edit] — [Select label] or press )

[Dialog Box]

[ Lahel Constant Device tvpe Camment

Completion_flag BOOL The flag of comp
Distance_B INT

End_conditions BOOL The conditions o
Hour_C INT
/) |uine INT The number of i
1) —» Line_4,_start BOOL The trigoer of
MNurn_of_products INT The number of th
Operation_lamp BOOL The signal of
Par_4_flag BOOL

Fart_B_flag BOOL -
N — i

REMARK

Set labels on the global variable (label) setting screen and local variable (local label)
setting screen.
For details, refer to the "GX Developer Operating Manual" given in Related Manuals.

[Description]
1) Label list
The labels, constants, device types and comments set to the corresponding
global variables and local variables are displayed on the ST edit screen.
The displayed labels are displayed in order of names.
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[Setting procedure]
i) Select the label to be entered.
ii) Press the button to insert the character string
cursor position on the ST edit screen.

MELSOFT

of the label name into the

B 5T MAIN 10Row

=10l x|

Gtart_conditions
End conditions :

:= TRUE;
FALSE;

[* Operation of Line 4 iz started +)
Part_ 4 flag := TRUE:

|* Mowement OF Parts 4 +)
IF Part 4 flag AND Start conditions THEN
Line_A_startl

— _/Phint

* A label name can also be inserted by a double-click.

(Example : Line_A_start)

Label | Constant | Device type | Comment -

Cormpletion_flag BooL The flag of comg

Distance_B T

End_conditions BOOL The conditions o

Hour_C IMNT

Line T The nurmber o

Mum_of_products INT The number of th

Dperation_lamp BoOOL The signal of

Part_a,_flag BOOL

Part_B_flag BOOL -

< | 3
OK. | Cancel |

B

Double-click

initial.

* The label display color can be changed.

* A label name is also inserted when the ST edit screen is in the overwrite mode.
* When the initial of a label name is entered from the keyboard with the Select label
screen open, the cursor moves to the first one of the label names that include that

For the changing of the display colors, refer to "3.5.2 Changing the display colors".
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3.2.3 Creating a comment

[Purpose]
Program readability is improved by entering comments.
Enter a comment by enclosing it in "(*" and ")".

[Dialog Box]
W ST MAIN 10Row pk - O] x|

Gtart conditions := TRUE:
End conditions := FALJE;

(= Dperatiﬁn oF Tine & i3 started *leecognized if line feed is executed.‘
Part & flag := TRUE:
|i* Mowement OF

Parts 4 *)
IF Part A flag AND Start_conditions THEN

— _/Phint

« If characters are entered, they are not recognized as comments in the following

cases.

i ST MAIN 6Row 130Step ;lglill

Not recognized as a comment
since there is a space between
"™ and ",

Not recognized as a comment
since there is a comment within
a comment.

X

» Comments differ from the statements, notes and device comments used in ladder
programs.

» The comment display color can be changed.
For the changing of the display colors, refer to "3.5.2 Changing the display colors".

REMARK

For details, refer to the "MELSEC-Q/L Programming Manual (Structured Text)" given
in Related Manuals.
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3.2.4 Control syntax upper case conversion function

[Purpose]
If a control syntax is entered in lower case on the ST edit screen, it is converted into

upper case automatically.
This function converts the target characters of the control syntax automatically to
prevent input mistakes.

[Dialog Box]

When entered

B ST MAIN 1Row FEbEEGEan

if|

4

After automatic conversion

pmETT——
ST MAIN 1Row **#stGEan *

IF

@ Target characters
The control syntaxes that will be converted into upper case are as shown below.

IF, THEN, ELES, ELSIF, END_IF,
CASE, END_CASE,
FOR, TO, BY, DO, END_FOR,
WHILE, END_WHILE,
REPEAT, UNTILL, END_REPEAT,
EXIT, RETURN,
TRUE, FALSE, MOD, AND, XOR, OR
@ Non-conversion condition
When characters are entered within a comment sentence "(* )", they are not
converted.

— _/Phint

* Conversion is performed after the target characters have been entered or when
any of the keys that separate characters (space, Enter, Tab) is pressed.

* The control syntax display color can be changed.
For the changing of the display colors, refer to "3.5.2 Changing the display colors".

3-9 3-9
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3.2.5 Auto indent function

[Purpose]
Used to make setting to place the beginning of characters in the same position at
the time of line feed on the ST edit screen.

[ ST MAIN 44Row 1305tep

IF Car_Aid Pro AND Cart Ad End THEN
Ext_&d Pro:= TRUE:

*
b

4

[ ST MAIN 44Row 1305tep

IF Car_id Pro AND Cart_&d End THEN
Ext_&d Fro:= TRUE;
Auto indent +—P |

e |-
— /®0int

* The target keys of auto indent are the Tab and space keys.

* For the setting of auto indent, refer to "3.5.1 Changing the auto indent/tab width".
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3.3 Useful Edit Functions

This section explains the useful functions related to the display of the ST edit screen.

12 MELSOFT series GX Developer Gi\MELSEG \Project\3-11 - [ST Mi _ 0| x|
| Project Edit Find/Replace Convert ‘iew Online Diagnostics Tools Window Help - - | = x|

‘ IGIDbaI uariablell I LI @I’E ‘ ﬁll@l'@l 1__|"| ﬂl El@lllﬂltﬂl)ﬁl ‘ El %El%l@xlﬂl

o ~u oy AR
1| Dj=d| @] & [=lel-l-] @alel 23] elelBlel| | o]
% dtart conditions := TRUE; -
- Bookmark End_conditions := FALZE; —
Refer to Section 3.3.1
|% Operation of Line &4 is started +)
Part & flag := TRUE;
{* Movement OF Parts 4 %) - Function parameter

[ IF Parc & flag AND Start condition
Line & start := TRUE;

Refer to Section 3.3.2

_ TIMER_M{Operation_lamp, PCO, K30);
-] Device comment % D700 1= ABS(
[-{#] Parameter END_IF;

|atry mom aBs( sy mm s1 | =

B Device memory

; T |* Parts & ANWND Parts B are assembled *)
- [B] Device init IF TCO AND Part B flag THEN
Mum_of products := Num_of_products + 1; LI
FHT TF-
END_IF; - — -]
- Window division
[* Parts 4 AND Parts B are assembled | Refer to Section 3.3.3
IF TCO AND Part B _f£lag THEN
Mum of productz := Num of products + 1;
END_IF: Nuu_of_products->LOCAL-3>D12287]
|* Package processing *) L H :
abel information
IF Num of products == 10 THEN Refer to Secti 334
Completion flag := TRUE: €ler 1o vection 5.9.
Froiact | FB Struchure Mum_of_ preoducts := 0;
d | | ¥ END_IF; hi
Ready [ooziH: |Host station Fow  1teol 1] 4

Other edit functions

* Find/Replace

Used to find/replace the specified character string on the ST edit screen.
For details, refer to "3.3.5 Find/Replace".

* Line jump
Used to move to any line on the ST edit screen.
For details, refer to "3.3.6 Line jump".

* Open Function Block

Used to display the FB definitions used on the ST edit screen as a reference screen.
For details, refer to "3.3.7 Open Function Block".

» Copy/Cut/Paste
For details, refer to "3.3.8 Copy/Cut/Paste".

* Undo/Redo
For details, refer to "3.3.9 Undo/Redo".
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3.3.1 Using the bookmark

A bookmark is used to jump to a specific line.
This function is convenient when it is set as a mark to make a search in editing.

(1) Setting/deletion of bookmark

[Purpose]
Used to mark the line of the ST program or to delete the provided mark.

[Operating Procedure]
Move the cursor to the line where the bookmark is to be set/deleted.
Choose [Find/Replace] — [Bookmark setting/release], click ( E ), or press

[Ctr] +[F7]

[Display screen]

When set When deleted
B ST MAIN 8Row 116Step N ST MAIN BRow 116Step
IF D0 < 100 THEN IF DO < 100 THEN
Dl = 10; Dl :=0;
[ JELSIF Lo <= Z00 THEN ELSIF DO <= 200 THEN
Dl = 1: Dl :=1;
ELSE EL3E
Dl = 3; Dl := 3;
END_IF; END_IF;

— /Point

By choosing [Find/Replace] — [Find] - "Set bookmark", bookmarks can be set at
once on all the lines that have the found character string.
For details, refer to "3.3.5 Find/Replace".

Up to 100 bookmarks can be set.
If more than 100 bookmarks are set, the following error message is displayed.

MELSOFT series GX Developer x|

@ The bookmark cannot be reqgistered any maore, Maximum number of bookmarks is equal ko 100,
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(2) Deletion of all bookmarks

[Purpose]
Used to delete all bookmarks set in the ST program at once.

[Operating Procedure]
Choose [Find/Replace] — [Release all bookmarks] or click ( “& ).

When "Release all bookmarks" is selected, the following confirmation message is
displayed.
Execute after confirmation.

MELSOFT series GX Developer x|

& Do o wank to release all the bookmark that are reqistered?

Yes

(3) Finding the bookmark line

[Purpose]
Used to find the specified bookmark line in the ST program.

[Operating Procedure]
The operation methods are as described below.

Search Direction Operating Procedure
Downward from cursor position Choose [Find/Replace] — [Find bookmark
downward], click ( le ), or press .
Upward from cursor position Choose [Find/Replace] — [Find bookmark
upward], click ( Te ), or press IW + .

A jump is made to the nearest bookmark line from the cursor position in the search
direction.
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(4) Bookmark list

[Purpose]
Used to select the jump target line from among all the registered bookmarks.

[Operating Procedure]
Choose [Find/Replace] — [Bookmark list] or click ( Bl ).

[Display screen]

Selected line

10: T al p K3D);

Bookmark list

\ Jump < 2)

->1 5 Num_of__prududs = um_c]f_produu:ts +1: Close
19:IF Mum_of_products >= 10 THEN
20: Completion_flag = TRUE; >, <

i
<] ) 1) List box
e |

[Description]
1) List box
Bookmark information is displayed in the form of "****** (line number);*****
(registered contents)".
When the bookmark list screen is displayed, the fist line is being selected.

2) button

Select the jump target line in the list box and click the button to move the
cursor to the line that has the preset bookmark.

-

The cursor can also be moved by a double-click.

Bookmark list il

8.IF Part_A_flag AND Start_conditions THEM
10: TIMER_M(Operation_lamp, TCO, K30);
16: MNum_of_products := Num_of_products + 1;
19:IF Mum_of_products >= 10 THEM

20: Completion_flag := TRUE;

B

Double-click
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3.3.2 Displaying a function parameter

[Purpose]
When a parameter is unknown during input of a function, the function parameter can
be displayed for reference.

[Operating Procedure]
Choose [View] — [Function parameter] and check Function parameter.
Make selection from the Select function screen to input the function, or enter the
function from the keyboard up to "(". This displays the function parameter in the tool
tip format.

[Dialog Box]

i 5T MAIN 1Row OStep . -0l x|

¥ IF DO=100 THEN
* re:=TIMER_I1{

[BoOL TINER M{ BOOL EW |, EOOL TCoil, ANYLE Tvalue) |

A

| Function type, function name and parameter type are displayed.

— /Point

For details of the function types, refer to the "MELSEC-Q/L Programming Manual
(Structured Text)" given in Related Manuals.




3 ST PROGRAMMING MELSOFT

3.3.3 Window division

[Purpose]
When it is desired to confirm the program area that cannot be displayed on the
screen during editing, divide the window into top and bottom areas.

[Operating Procedure]
@ When dividing the window
Choose [Window] — [Divide into two].
@ When returning to one window
Choose [Window] — [Divide into two].

[Display screen]

W ST MAIN 23Row 1308tep - o] x|

drart conditions := TRUE: -
End conditions := FALSE; —

[* Operation of Line & iz started ¥)
Part_i flag := TRUE:

[* Mowvement 0OF Parts 4 ¥)

[ I IF Part A flag AND 3tart conditions THEN
Line A4 start := TRUE:
TIMER_M({Operation_lamp, TCO, K30):

END IF:

% Parts 4 AND Parts B are assembled *)

IF TCO AND Part E_flay THEN

1 Mum of_products := Hum_of products + 1;
END_IF:

IF TCO AND Part E_flag THEN
)] Mum of products := Num of products + 1;
END_IF:

(KN

[* Package processing *)

IF Num of products == 10 THEN
Completion flag := TRUE:
Mum of_products := 0;

END IF:

-

The program can be edited in either window.

0
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3.3.4 Displaying the label information

[Purpose]
Used to confirm the device assigned to the label after the ST program has been
converted (compiled).

[Operating Procedure]
Choose [View] — [Label information] and check Label information.
When the mouse pointer is moved over the label on the ST edit screen, the label
information is displayed in the tool tip format.

[Display screen]

W ST MAIN 23Row 1308tep o [=]§3

END_IF: ;l

[* Partzs A AND Parts B are assembled *)
IF TCO AND Part E_flay THEN
Mum of products := Num of products + 1:

END_IF:  [um_of products->LOCAL->D1227)
[* Package processing

"1
IF Mum_of_products >= 10 :é\ Label information
Completion flag := TRUE; is displayed.

Mum of products := 0:
END_IF:

The display format of the label information will be explained.
@ When convert (compile) has not been performed

Label name -> Label type -> Label comment
@ When convert (compile) has been performed

Label name -> Label type -> Label comment -> Device

The label type is displayed "GLOBAL" for a global variable, or "LOCAL" for a local
label.

-

* A label comment that does not exist is not displayed.

- Before convert (compile), the device information is not displayed since the device
has not yet been assigned.

- When the FB or structure is used, the FB definition name or structure definition
name is displayed.
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3.3.5 Find/Replace
(1) Find
[Purpose]
Find the specified character string on the ST edit screen.
[Operating Procedure]
Choose [Find/Replace] — [Find] or press +[F].
[Dialog Box]
x|
1)————> Findsting [T_FB =l Findnest | €«——5)

2)—» [ Match case Search direction Set baokmark. | <——6)

3)— [ Match whole word oy & Down from cursor

= Lp from cursor Cloze

4)—>» [V Leave comments

[Description]
1) Find string
Input the character string to be found.
Alternatively, the character string can be displayed and selected from the list box.

— /Point

- Specify the character string to be found within 256 characters.
- In the Find string list box, up to 10 character strings found in the past are
displayed in the order from most to least recent.

2) Match case
Select whether a distinction between upper case and lower case will be made or
not.

3) Match whole word only
Select whether a search will be made in a word unit or not.
The character string to be found is a collection of only alphabets or a collection of
only numerals.
A tab, space, _ (under bar), etc. are recognized as separating characters.

Example: When a search is made for "abc"

Character string | Search result | Character string | Search result
abcdef X abc!def O

abc def O abc01234 O

abc ., def O 01234abc ©)
abc_ O

-:Not searched for, O---Searched for
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4) Leave comments
Select whether a search will be made within comment sentences or not.

5) button

Starts a search.

6) button
Searches the ST program on the ST edit screen for the character string to be
found, and sets bookmarks on all the lines where the character string has
matched.

[Setting procedure]

i) When making a search for the next
Input the character string to be found, and click the button.

@ When the character string to be found is found
The found character string is displayed in a range-selected status. The cursor
moves to the found position.
To further continue a search, perform either of the following operations.
* Find downward
Choose [Find/Replace] — [Find downward] or press .
A search is made downward, starting from the cursor position.
* Find upward
Choose [Find/Replace] — [Find upward] or press +[F5].
A search is made upward, starting from the cursor position.

@ When the character string to be found is not found
The following message is displayed.

MELSOFT series GX Developer ]

Could nat find the string even though it searched up to the end of the program.
Do ywou wank conkinue search from the beginning.
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i) When making a search using bookmark setting

Input the character string to be set in Find string, and click the | Set bookmark

button.

MELSOFT

Bookmarks are set on all the lines on the ST edit screen that have the character

string to be found.

= ST MAIN 20Row

IF DO<100 THEH
1=0;

DO<=200 THEN
i=1;

Find string ELSE

=
v tatch case

Search direction

[~ Match whaole word onby " Diown from cursar

& Up from cursor
¥ Leawe comments P

Close

Set bookmark |

IF Da5»100 THENW
[* In case of 100 or more ¥)
I _TERT:=100;

ELIE
(* In case of 100 or less *)
I_TERT:=150;

END_IF:

W STMAIN 29Row

IF D0<100 THEN
Dl:=0:

ELZIF DO<=Z00 THEN
Dl:=1:

[JELSE
Dl:=3;

END_IF:

IF DO==100 THEN

Dl:=D0;
[ ELSE
IF X0 THEN
Dl:=10;
(]} EL3E
Dl:
END_IF;
END_IF;

=20;

IF D25»100 THEN
(* In case of 100 or morel*]
D_TE3T:=100;

[JELSE
(* In case of 100 or less ¥)
D_TE3T:=150;

END_IF:
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(2) Replace
[Purpose]
Search for a character string on the ST edit screen and replace it with the specified
character string.
[Operating Procedure]
Choose [Find/Replace] — [Replace] or press +[H].
[Dialog Box]
x|
1)—— Findwhat  |DO 4 Findnest | «——a)
2) —» Replace with ID'I 0 j Feplace <+—5)
3) > Findin—————
[ Match case e _ Replace all | «——6)
[~ Match whole word only " Cument Window
¥ | Leave comments " Selected range Cloze
[Description]
1) Find what

Input the character string to be replaced.

Alternatively, the character string can be selected from the list box.
2) Replace with

Input the character string to replace the one to be replaced.

Alternatively, the character string can be selected from the list box.

— /Point

- In each of Find what and Replace with, specify the character strings within 256
characters.

- In each of the Find what and Replace with list boxes, up to 10 character strings
replaced in the past are displayed in the order from most to least recent.

3) Find in
When "Current window" is selected
Replacement is made in the program currently being edited.
When "Selected range" is selected
Replacement is made in the range selected by dragging the mouse.
When the replacement range is selected on the ST edit screen, "Selected
range" on the Replace screen can be selected.

4) button

Starts a search.
5 button
Replaces only the character string found first.

6) | Replace all | button

Replaces all the corresponding character strings on the target ST edit screen.

3-21 3-21
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- As the replacement processing target range, select either "Current window" or

"Selected range". If the range has not been selected, "Current window" is the
replacement target.

 If the button is pressed without a character string being set in Replace
with, the character string in Find what on the ST edit screen is deleted.

MELSOFT

@ When the character string to be replaced is found for Replace all
The following message is displayed.

MELSOFT series GX Developer x|

@ Search completed, Executed the replacement of & ikems.

@ When the character string to be replaced is not found
The following message is displayed. The cursor does not move.

MELSOFT series GX Developer ]

Could not find the string even though it searched up ko the end of the program.
Do you wank conkinue search from the beginning,
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3.3.6 Line jump

[Purpose]
Used to move the cursor to the specified line on the ST edit screen.

[Operating Procedure]
Choose [Find/Replace] — [Line jump], click ( & ), or press +[J].

[Dialog Box]
Line jump X|
1)—>|5 | Jump I Close |
T
2)
[Description]

1) Line setting edit box
Input the line to which the cursor will jump.

2) button

Causes the cursor to jump to the specified line.

-

If the specified line is beyond the program being edited, the cursor moves to the last
line of the program.

If the following error message is displayed, a line jump cannot be made. Confirm the
error definition and make setting again.

@ When the button is clicked with the specified line set to line 65536 or
more or to other than an integer.

MELSOFT series GX Develo x|

@ Please set with in the range of 1-65535.
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3.3.7 Open Function Block

[Purpose]
The FB window is used to confirm the contents of the FB definition program used in
the ST program.

[Operating Procedure]
@ Select the FB name.
Choose [View] — [Open Function Block] or right-click and choose [Open Function
Block].
(FB name: T_FB)

loper F:"\ST_OPE_ENG_Z2

‘
|
|
|

Comvert | View Online Diagnostics  Tools  Window  Help -
v Label information
= slel 1 =
w FunCkion parameter 2@ o Jl=F5 SFE Ee) [E2
Open Function Block el s
pen Function T *vl{l.@lﬂl @I@I 7|l
=] Toclbar ... | ol === EE
_f v Status bar 7 |FE FQ s NS e | T e [
———— v Project data list Alt+0 ! -0l x|
Project data display Format » ;I
Elapsed time
{* FE_Calling *)
ol | INPUT: =D1) ;
The FB window is displayed.
(The contents of the T_FB program are displayed.)
I FB ST (Read) MAIN(T_FB) GRow (22}t -|of x|

IF INPUT-0 THEHN
Besult:=AR5 [ INPUT) ;
ELZE
Fesult:=INPUT;
END_IF:

-

This program is read-only and cannot be edited.
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If either of the following error messages is displayed, the FB window cannot be

opened.
Confirm the error definition and make setting again.

@ When the FB definition is not yet converted (compiled)

MELSOFT series GX Developer El

@ Cannok display since the program is unchanged.

@ When the selected character string is not defined as the FB name

MELSOFT series GX Developer x|

@ The Function block definition corresponding ta the specified function block name does not exist.
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3.3.8 Copy/Cut/Paste

@ In the case of copy
[Operating Procedure]

Choose [Edit] — [Copy], click ( B ), or press +[C].

i) Specify the range of the character strings to be copied.
ii) The character strings in the specified range are copied.

® In the case of cut
[Operating Procedure]
Choose [Edit] — [Cut], click ( & ), or press +[X].

i) Specify the range of the character strings to be cut.
ii) The character strings in the specified range are cut.

® In the case of paste
[Operating Procedure]
Choose [Edit] — [Paste], click ( E& ), or press +[V].

i) Move the cursor to the position where the character strings will be pasted.
ii) The character strings copied or cut are pasted.
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3.3.9 Undo/Redo

[Purpose]
The editing operation performed immediately before can be undone or the undoing
operation can be redone.

[Operating Procedure]

@ Undo
Choose [Edit] — [Undo], click ( = ), or press +[Z]
@ Redo

Choose [Edit] — [Redo], click (e ), or press +[Y]

— /Point

- Number of operation times enabled for Undo/Redo -+ 40 times

. Operation disabled for UNndo/Redo «-«wxwweeeeeemererermmmiiininin Copy
Cursor movement
Bookmark setting/deletion
Convert (compile)
Project storage
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3.4 Performing Convert (Compile)

[Purpose]

The created ST program is converted (compiled) into a program that can be
executed by the programmable controller CPU.

[Operating Procedure]

@ When the program currently being edited is converted (compiled)
Choose [Conversion] — [Convert/Compile], press , or click ( & ).

@ When all the programs not yet converted (compiled) are batch-converted
(compiled)
Choose [Conversion] — [Convert/Compile (All programs being edited)], click ( &
), or press [Alt] + +[F4].

@ When all programs are batch-converted (compiled)
Choose [Conversion] — [Convert/Compile (All programs)].

-

When [Convert/Compile (All programs)] is selected, the programs already converted
(compiled) are also converted (compiled) again.

By performing convert (compile) again, the devices assigned to the programs
whose devices have not been changed may be changed.

(1) When operation is completed normally
The "*" on the title bar that indicates the programs are not yet converted
(compiled) disappears and the number of steps is displayed.

(2) When error has occurred
i) When an error has occurred in one program
When an error has occurred, "******Step*" that indicates the program is not yet
converted (compiled) is displayed in the window title.
The following screen is displayed.

Compile error (Detail) il
Prograrm narme bAAIN(FY
Errorstep/B ) Brordetail
1t undefi [
[ 22 Type mismatch at parameter '|_Test'. (CH013)
All prograrms
Jump
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i) When an error has occurred in more than one program
The following screen is displayed.

Compile error {All programs}

Prograrm narme

Select the program name and click the button to display the error result
of the corresponding program.

Compile error (Detail)

Prograrm narme bAAIN(FY

iif) How to jump to the error part

- Select the corresponding error in the error display list and click the
button.

- Select the corresponding error in the error display list and press the
key or double-click.

When the cursor jumps to the selected error line, the error part indication mark is
displayed on the indicator bar as shown below for identification of the error part.

I STMAIN 26Row - o] x|
(* Parts 4 AND Parts B are assembled +) Al

IF TCO AND Part B flag THEN
= Result := MNun_of products + 1:

END_IF;
(* Package processing *)

.1 . IF Muw of products »>= 10 THEN
Error part indication mark| CD;plgﬁion_flag := TRUE:
Mum_of_products := 0;
FEL(I_Test := X0);
END_IF:
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— /Point

The position of the error part indication mark may differ from the actual error part.
Locate the faulty part from the error definition displayed on the "Compile error
(Detail)" screen and the program contents of the line where the error part indication
mark is displayed.

MELSOFT

Example of error part indication

Example of error part indication

1R Oy ERET e (]
B ST MAIN 14Row *+¥dtdgran +

IF 3_LEL=TEUE THEN

FEL(I0_TEAT: =MO} ; There is no ";" on Line 5.
END_IF;

Error part indication mark is
/ displayed on Line 9.
FEZ(IO_TEST:=M0O)

IF 5 _LEL=TRUE THEN
MO: =TRUE;
o END_IF:

OUT_M(MO,M12)
EMINUS_M(MO,D1Z3,LAEEL) ;

Compile error (Detail)

Frogram name  kalMN[P)

Eror step/F ow IError detail I
[ 9 " miszing. [CAO0E)

REMARK

For details related to errors, refer to the "MELSEC-Q/L Programming Manual
(Structured Text)" given in Related Manuals.
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3.5 Customizing the ST Edit Screen

Operation-related data can be set on the ST edit screen.
3.5.1 Changing the auto indent/tab width

[Purpose]
Set the auto indent/tab width.

(1) Auto indent
This function performs an auto indent when the key is pressed during
editing.

(2) Tab width
This function sets the tab width at the time when the key is pressed.

[Operating Procedure]
Choose [Tools] — [ST editor settings].

[Dialog Box]

ST editor settings X|

— W Auto indent

2)——>  Tabwidth |4 "I
Caricel |

[Description]
1) Auto indent check box
Checked: Auto indent valid
Not checked: Auto indent invalid
2) Tab width combo box
Any of 4, 8 and 12 can be selected.

3) button

Makes the setting valid.
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3.5.2 Changing the display colors

[Purpose]
The background, comments, control syntaxes, label character strings, etc. on the ST
edit screen are displayed in the specified display colors.

[Operating Procedure]
Choose [Tools] — [Change display color].

[Dialog Box]
Change display color x|
r— Character/Chart color  Cursor color—————————— = Color of the 5T edit window
1 ) — . . Olerarite | . Camrnent | ~ 4)
2) - = . Maonitar data | . Inzert | . Control spntax | < 5)
— Background calor — 5FC zaving step color . Label | B 6)

3)——— J Momal window | . SC |
 Executional conditioned device test——
J Unconverted | . SE . » »
. Executional condition position
J Canversion ermar | . ST |

— Device comment / Label comment color—  — Line statement color

. Comman # Global | . Text |
. Each program / Local | B ackground |
_ Devie color Drefault getting | “«— 7)

J Safety device | oK |
J S afety/normal mixed device Cancel |

REMARK

Here, the parts related to the ST edit screen will be explained. For the other parts,
refer to the "GX Developer Operating Manual" given in Related Manuals.

[Description]
1) Normal window (Character/Chart color)
Specify the color of the display characters such as the device names and
operators.
2) Monitor data (Character/Chart color)
Specify the color of the display characters on the monitor screen.
3) Normal window (Background color)
Specify the background color of the ST edit screen.
4) Comment
Specify the color of the display characters in the comment parts.
5) Control syntax
Specify the color of the display characters in the control syntax parts.
6) Label
Specify the color of the display characters in the label parts.
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7) Default setting
Returns to the standard.
The standard colors are as follows.
Normal window (Character/Chart color) : Black

Monitor data (Character/Chart color) : Blue
Normal window (Background color) : White
Comment : Green
Control syntax : Blue
Label : Pink

A display example on the ST edit screen is shown below.

Normal window
(Background color)

B sT(Monitoring...) MAIN 19Row 1305tep - 0] x|
[* Function block call *)
T_FE(Result := Dld, INPUT := Dll): /DTD = 1, T FE.Result = 1, Ill = MT_
Normal window i (* & setup of structure data *)
(Character/Chart Color): T 710 := STR_TEST.Part_A flag; Tl0 = 0, STR_TEST.Part & flag = 0
Fesult := Dl1; Result = o, 11 = u]
\DQ 1= B0; e = &0
D7 := 400; o7 = 400
/VIF DZ5 > 100 THEW DE5S = loz
1 [* The result of D25 is greater than 100 *)
Mum_of_products := DZ5; M of products = 102, D25 = 10z
Control syntax » ELSE 4
[* The rgsult of D25 is 100 or less *)
q DZ5 1= D5 + 3:; DEs = loz
A END 1F; K X /
« \ |

| Label | |Comment
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3.5.3 Changing the display font

[Purpose]
The font used on the ST edit screen or for monitoring can be changed.

[Operating Procedure]
Choose [Tools] — [Font].

[Dialog Box]
21 x|
Font style:
IHeguIar QK
Courier
ltalic Cancel
Fixedzps Buold
) Lucida Conzale Bold Italic
Terminal
— Sample
LaBh¥vy2iz
Script:
IWestern j
[Description]
1) Font

Set the font name of the display characters.
2) Font style

Set the style of the display characters.
3) Size

Set the size of the display characters.

4) button

Makes the setting valid.

REMARK

The default settings are as follows.
Font : Courier New
Font style : Regular
Size :9
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4 1 Read from PLC

MELSOFT

This chapter explains the read of the ST program from the programmable controller
CPU, the write of the ST program to the programmable controller CPU, and the
confirmation of monitor and program behavior.

Read the ST program from the programmable controller CPU.

[Purpose]
Used to read the ST program from the programmable controller CPU.

[Operating Procedure]
Choose [Online] — [Read from PLC], or click ( ] )-

[Dialog Box]

Read from PLC x|

Connecting interface IEDM1 P IF'LE madule
PLC Connestion  Hetwork Mo [ Station Mo, [Hast  PLC type [Q027H)
Tite ||

File selection |Device datal F'ru:ugraml Cu:ummonl Local I
|
Param-Frog Cancel al selectionsl Dievice datafhgay
e Cloze |

LU LT | Friogram memony/Dievice memony

-- Frogram

-] Label program (ST FE.Stucture) 03401 /07 1318 — Related functions

E| Parameter
- [ PLC/MNetwork /Remate password 02/12/2514 _ Trarsterseup.. |
E|" Device memury Kewword setup.. |
o[ ] Device data
Remate operatiar. . |
Clear PLC mernan... |
I —'I Format PLC mermary... |

|

File reqister

% wihole range Armange PLC memnry.._l
Ml " Bange specification, 2B ID - |32?5? Create title. . |

Total free zpace
il ——

[Setting procedure]
i) Choose [Online] — [Transfer setup] and set the connection target.
ii) Choose [Online] — [Read from PLC] to display the Read from PLC screen.
iii) Select the corresponding item in the <<File selection>> tab.
When "Parameter + Prog" is selected
The parameters and program are selected.
When the "Cancel all selections" button is selected
All are deselected.

iv) Click [ Execute |




4 _ONLINE MELSOFT

— _Point

* When the ST program is to be read from the programmable controller, the read
range cannot be specified.

- When the label program is to be read from the programmable controller, read from
PLC is started after the project where "Use label" was selected in the label setting
is created or read.

- When there is no label program in the CPU, "Label program" is not displayed in
the data list of the Read from PLC dialog.

REMARK

For details, refer to the "GX Developer Operating Manual" given in Related Manuals.
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4.2 \Write to PLC
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Write the already converted (compiled) ST program to the programmable controller

CPU.

[Purpose]

Used to write the converted (compiled) program to the programmable controller

CPU.

[Operating Procedure]
Choose [Online] — [Write to PLC], or click ( & ).

[Dialog Box]

Write to PLC

Connecting interface ICDM'I o IF'LI: module

PLC Connection  Metwark Mo, i Station Mo. [Hest  PLC tpe [A0Z[H]

Target mernary IF'mgram rernang/Device merman j Title “

File zelection | Device data | Program | Common | Local |

Select all | Cancel all selectinnsl

¥ Label program (5T FB Stucture) 1 arget IF'mglammemDr_l,l.v'Device rmernory j
memary

-- Frogram
<l MAIN

EI@ Device comment
- [[] COMMENT

EI Parameter

b PLCNetwark/Remote password

File regizter,
|7r whole range

Execute

Cloze

[

Pazsword setup...

— Related functions

Tranzfer setup... |
Keypward setup,. |
Femate operation... |
Clear PLC memary... |
Format PLC memary... |
Anrange PLC memar_l,l...l

= Fange specification ZF u = IBE?E? Create title... |
Total free space
T oo space |

[Setting procedure]

i) Choose [Online] — [Transfer setup] and set the connection target.
ii) Choose [Online] — [Write to PLC] to display the Write to PLC screen.

iii) Select the corresponding item in the <<File selection>> tab.

When the "Label program (ST, FB, structure)" button is selected

The label program can be written.

When is selected

The parameters and program are selected.

When the button is selected

All are selected.

When the [ Cancel all selections | button is selected
All are deselected.

iv) Click [ Execute .
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— _/Phint

* When the ST program is to be written to the programmable controller, the write
range cannot be specified.

- If the program specified for write to PLC is not yet converted (compiled), the
following error message is displayed and writing that program to the
programmable controller is suspended.

MELSOFT series GX Developer |

Some programs have nok been converted/compiled.
Flease execute again after converting/compiling the program.

- If the "Label program (ST, FB, structure)" check button was not checked for write
to PLC, the following error message is displayed. When Yes is selected, only the
execution program is written to the programmable controller and the label
program cannot be read.

MELSOFT series GX Developer |

& Is it OF to execuke PLC write?
CAUTION!

Execute PLC write only execute program because label program has not been selected.
And cannot read label program{sT,FB, Structure) from PLC,

REMARK

For details, refer to the "GX Developer Operating Manual" given in Related Manuals.
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4.3 Monitoring the ST Program

MELSOFT

Monitor the ST program written to the programmable controller CPU to confirm the
operation status of the programmable controller CPU.

4.3.1 Monitoring the ST program

[Purpose]

Used to monitor the ST program to confirm the operation status of the

programmable controller CPU.

[Operating Procedure]
@ When starting monitor
Choose [Online] —

@ When stopping monitor
Choose [Online] —

[Display screen]

[Monitor] —

[Monitor], click ( &' ), or press .

The following monitor screen is displayed.

[Monitor] — [Stop monitor], click ( & ), or press + .

2 MELSOFT series GX Developer C:\MELSEG
| Project Edit EndMReplace Convert Wiew Online Diagnostcs

“Project’,1-6 - [ST{Monitorin

Tools  Window Help -

(=1 ]
=15 x|

| ﬁll@lf@l 1__[" ﬂl El@]llﬂltnl)kl | IGIobalvariableﬂ I

= Eﬁ\i@l\\

| 0.300ms | RUN

ILDcaI dewvice monitor not executed

ofY cFID

2| F5 | =
| S K e e e P e

SFS

T
sE7 aF_.l' afd

e

Dl=E| & %l'ilﬁlﬂlﬁl ®|@|®|ﬂﬁlﬂlﬂlﬂ@l\_|ww

‘ﬂl@l_lilﬂﬁl

Start_conditionz =

=8 16

Global variables
i Program
E-E] MAIN

[ Header
I, g_;ﬂ_fl BOd\/
o] Device comment
Parameter
Drevice memory
Denvice init

End conditions := F‘AL SE

Part & flag := TRUE:

[* Mowvenent OF Parts 4 *)
Line & start := TRUE:

END_IF

IF TCO AND Fart E_flag THEN
M of products :=

END_IF:

[* Package processing *)
IF Mum of products »>= 10 THEN

[* Operation of Line & iz started *)

IF Part A flag AND Start conditions THEN

TIMER_MiOperation lamp, TCO, K30);

- ST edit screen
[* Parts & AND Farts B are assewbled *)

MNum of products + 1;

Start_conditions = 1
End conditions = 0

Part A flag = 1

Partc A& flag = 1
Line & start =
Operation lamp

[

0, TCO = 0

Monitor screen

TCO = 0, Part B _flag = 0
Mun of products = 0

Hum_of_productza

drtart_conditiona

=1

Completion flag := TRUE: Completion flag = 0
Mm_of_products == 0; Mun_of_producta = 0
END_IF;
Project |[FB | Structure -
Ready lozH) Host station [row  12col | [nsert

T
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The monitor screen displays the variable (label, structure, device), which is used on
each line of the ST edit screen, on the same line of the monitor screen in a "label =

monitor value" format.

When there are more than one identical variable on one line, the first one is displayed
and the second and later are not displayed.

STR_A. point :=40;

STR_A. point = 40

Variable Type ST edit screen Monitor screen Remarks
Bit Input := TRUE; Input =1 TRUE 1
Input ;= FALSE; Input =0 FALSE 0
Word Word1 := -32767; Word1 = -32767 Decimal: 6 characters
Word1 = H8001 Hexadecimal: 5 characters
Real Result := 340282.338; Result = 3.403e + 005
Character string | Str1 := "ABCDEFGH"; Str1 = 16961 Decimal: The first one word of a
character string is
displayed in decimal.
6 characters
Str1 = H4241 Hexadecimal: The first one word of a
character string is
displayed in
hexadecimal.
5 characters
Array Label [0] := 80; Label [0] = 80 Only the value that begins with [0] is

Label [1] := 100; Label [0] = 80 displayed.

Label [3] := 160; Label [0] = 80 The display format changes
depending on the type of the selected
data.

Structure STR_A. name :="ABCDEFGHIJ"; | STR_A. name = 16961 | The display format changes

depending on the type of the selected
data.

— _/Phint

* Switching between decimal and hexadecimal can be performed by choosing
[Online] — [Monitor] — [Change current value monitor (Decimal)] or [Change
current value monitor (Hexadecimal)].

* The background color is the same as that of the ST edit screen.

The display color selected by choosing [Tools] — [Change display color] —
"Monitor data" is used.
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4.3.2 Troubleshooting at error occurrence in ST program

MELSOFT

This section explains troubleshooting to be performed when the ST program written to

the programmable controller CPU has resulted in an error.

Troubleshooting to be performed when an error has occurred in the programmable controller
CPU for the ST program

( Error occurrence )

1)

2)

3)

4)

5)

6)

7

8)

10)

A

4

Start "PLC diagnostics" and

confirm the error definition.

A

A

Click the|Error JUMP|button

screen to display the error occurrence line of the ST text.

on the "PLC diagnostics"

A

4

Check the error occurrence line and correct the problem.

Has the problem been
resolved?

Yes

No

Start GX Dev

eloper anew.

A

4

Perform read from PLC to read the parameters + program.

A

A

Start "PLC diagnostics" and

confirm the error definition.

A

A

Click the|Error JUMP) button on the "PLC diagnostics"

screen to display the error occurrence line of the

sequence

program.

A

A

Check the error occurrence

line and identify the cause.

A

4

Correct the ST program according to the ST program
conversion result and error occurrence cause.

End

End

If the error part cannot be identified,
\ read the sequence program from
the programmable controller CPU
and check it.
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The operating procedure to be performed when an error occurred in the programmable
controller CPU for the ST program will be explained using the actual screen as an

example.

(1) Display the ST program where the error has occurred. (Operations 1), 2) in the

flowchart)

Perform "PLC diagnostics" to display the error occurrence line.

PLC diagnostics x|

~ PLC statu

— PLC operation statu

PLC operation  STOF gwitch  RUM
r— Error statu
- Eror Jump Monitor mundstop——;
Hel Start manitor
elp
< | ol
- Stop manitar
Sierial cormmunic:ation efror
Dwerunning enrer Farity errar,
Framinig errar Clear |
—Ermor log

Emor log | Clear log

“'eartonth/D a

Mo Eror message

250 CAN'T EXE.PRG. 2003-1-19 Close

2501 CAN'T EXE.PRG 2003-1-19 1:  EmorJump —I
Help

4| | ]

| MELSOFT series GX Developer (Unset project) - [ST MAIN 1Row 0Step]
T Project  Edit Find/Replace Corwert Wiew Online Diagnostics  Tools  Window  Help

| Di=(@] & 4[58~ @lale] 2] alel Be)
[Gicbal vaizbles =] | o o || H 881 B 10 G| BB e 5

4I»LH-'%| | | I b ST (RTVR T O I ot
=F3 =F& FQ =F8 cFQ chin| =EY) =F&) aFT| sFE8]| =F5|esfo)csH0) FIO) =FS
@&~ﬁﬂ@§1WM|| ﬁmm|ﬂ4ﬁ
[ 1 ] |
F& | F& | sF&| F& | 7l sF5 F5 | g sFB [ ] | =l R aF7 aFS aFQ aFIU cFB
X| |k StrDatal := "00012345432107;
X StrDataz := "ClZ3EFGHIJE™;

{Unset project)
-5 Global variables X
" Pragram ¥ StrResult := INSERT( S5trDatal,StrDataz,IData );
%] Device comment
[-{] Parameter
Device memory
Device init

¥ Ilata := 1:

1) Confirm the error definition.

2) Click the | Error JUMP | button.

The error occurrence line is displayed.

(2) Diagnosis of the error part using the ST program (Operations 3), 4) in the

flowchart)

Diagnose what should be corrected from the error occurrence line and error code,
and make correction. For details, refer to the "MELSEC-Q/L Programming
Manual (Structured Text)" given in Related Manuals.

Since the cause of "error code: 4101" cannot be identified, perform the

operations described in "(3) Display the sequence program where the error has

occurred".

4-8
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(3) Display the sequence program where the error has occurred (Operations 5) to 8)
in the flowchart)
To display the sequence program where the error has occurred, read the
sequence program from the programmable controller.

£ MELSOFT series GX Developer (Unset project) -

[ST MAIN SRow **

| Project Edit Find/Replace Convert View Onlne Disgnostics Tools ‘Window Help -

[ Mewpraject ... Chrl+M - |-
Il et e o 2 o =1ls
Ia Close project @I"E: H || Mll@lt@ i ¢
—  Sawe Crrhs =
E | HTEHEY (T L ==
| 7 Saveas .. 0) sE7)=Fa) aF7) sFE) aFS | cafS) sfi0) FiO
Delets ject ...
L TRHBEEEEE
o & = | |5 I )
iz opY |F9 |;F9| (= |aF5|E
__ EdtData e T00012345432107;
= "C123EFGHIIK"
Impott file
Export fle » GtrResult := INSERT( StrDatal, 3t
Macra 3
Function Block 3
Printer setup ...
Prink ... ChrHP
1 FiyST_OPE_ENG
2 FiST_OPE_3
FFNST_L
4 Fi\ST_OPE_2

Exit G¥ Developer

(£ MELSOFT series GX Developer {Unset project) - [List(R Edit mode} M™AIN1 { 172) Step *]

| Project  Edit Find/Replace Convert Wiew Online

Diagrostics  Tools  Window Help -

| DR & & [=8)- -] aalal £ el =Eel

IGIﬂha\variahles j I j @I"Eg H H &4 la|1a 1__|"| (._E:I B Qllln Te| |
wwww'oh}'—le<—>K|mumeu.uJ 1 ¢|+ttt‘
Fo | sFE) Fe | sFe) F7 ) FE | Fol | sFalsFofcrio) sE7) sF6| aE7) afa) =F6 | =rE)esFn| Fim] sF0
&l =T ale| 22 mkelel pel 212 OE @l 2EE 2| 2@
=== = e e e e e e e e e R Y
F5 |[F6 |sFB| Fa | F7 | sFa| Fa | F6 | [F7 | F8 | F8 | =F3| &l | = 5 | =sF5)| =F7| sF&| aF8| afin] =2
x| 0) : Thir program ir the one gemerated awcemarically
[ &7) : Dy the libel program
(S et project) (M) . e tde el progean £+ conpiled evn 54 <he
lobal variables [ 65) +  real program is edited dizectly,
rogram [ 82 it s cwernrited
MAIN [ IR 5 00
o o o4 "BOOLEIASET" JTERLS
@] Header o108 e “E12 2 4ETRHIK" DLLLLE
i % Body ©ouy B ® DIl114
Device comment ¢ o . mine mine e
Para.meter ¢ un  aw "
: Dev!ce memary oL oBw K AETITY
i Device init ¢ oum o - s m .
U lid) wI AETH e JITEERY
UL Mo HL AETITY
{10 IE maezz e
(ST s ) AERE] e DL
( un DD
[T

@ To next page

5) Start GX Developer anew.

6) Perform read from PLC.
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@ From previous page

#MELSOFT series GX Developer (Unset project) .

Project Edit FindfReplace Conwert Wiew Online Diagnostics Tools  ‘Window Help - 7)’ 8) C“Ck the ErrorJUMP bUtton on
| Die|d| 8 3 [=e-| el L] el =Eel the "PLC diagnostics" screen to
[Gibalvaiatles =] | EE e display the corresponding step in
T BT Ll G TR [ = | the list.

@ =M o2 2|F Zleele e £z O @l 2 nl| 26

I:IlEE Lr|+ +|—||=|J|=4 || e e s e el =]

Fo | F& | =F&| Fa | F3 | =F5| FE | F& | F7 | F& | F8 |=Fa| ol | c2 | 3| o | 5 | aF5) aFY| sFE| af8| sFi0) o

[ ( 1za)  mima D113 JIIRES 11114
Les)  mim KL IREEEY

E‘Eg (Unset project)

-- Global variables

(
{ 1) LN Dlids  DLLE
A Frogram [ EES T ) JVEEE] DL g
(BTN .
[ 12%)

Device comment
] Parameter
- {EL] Device memary

E Device init

(4) Diagnosis of the error part using the sequence program (Operations 9), 10) in the
flowchart)
(a) Confirm the contents of the error code in the "MELSEC-Q/L Programming
Manual (Common Instructions)" given in Related Manuals to identify the error
cause.

There are the following causes for the occurrence of "error code: 4101" of
the MIDW instruction.
MIDW S1 D S2
i) The value of S2 is greater than the number of characters of D.
ii) The value of S2 + 1 is greater than the number of characters of S1.

(b) Diagnose the part of the error cause in the ST program from the conversion
result in the "MELSEC-Q/L Programming Manual (Structured Text)" given in
Related Manuals, and correct the ST program.

Excerpt from the "MELSEC-Q/L Programming Manual (Structured Text)"

ST Program Conversion Result
StrResult := LD SM400
INSERT (StrData1, StrData2, IData); $+ D11114 D11125 D11102
AND<> D11113 K1
MOV K1 D11100
- D11113 K1 D11101

MIDW  D11125 D11102 D11100
MOV D11113  D11100
LEN D11114  D11101
MIDW  D11114 D11102 D11100

(c) Confirm the corresponding devices by performing device monitor, etc. to
identify the error cause.

(5) Write the program to the programmable controller CPU and confirm that the error
has been corrected. If the problem is not resolved, repeat the operations in 1) to
10) to correct the error.

4-10 4-10
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4.4 Online Change

Change part of the sequence program and write it to the programmable controller CPU
in a RUN status.

[Purpose]
Used to perform write to PLC in a RUN status.
To indicate the online change target line, " * " is displayed on the indicator bar.

[Operating Procedure]
Choose [Convert] — [Convert/Compile (Online change)] or press + .
When online change is executed, the following online change confirmation message
is displayed.
Execute online change after confirming the message.

MELSOFT series GX Developer x|

Zaukion!
FLC control has changed.

Make sure everything is safe then execute again,
The write destination is the program in the progran memorsy,

Don't write bo the same program From a plorality of place
at the same kime.,
Ensure the PLC program and the program to be converted match,

L8] 41y

\i'rite destination program: MAIRN

(1) When operation is completed normally

The " * " displayed on the indicator bar on the target line disappears when the
button is clicked.

= STMAIN 21Row 1 N =1
End_conditions := FALSE: ;I
|* Operation of Line & is started *)
Part & flag := TRUE;
1% Movenent OF s .
i ISt MEL SOF T series GX Developer il
Line_& sta
TIMER M({lp @ RUMN wirite processing has completed.
[END_IF There are 489 RUN wirite maintenance steps remaning.
|* Parts A AND ]
IF TCO AND Par CAUTION!
I _of_prao The execute program and the label program may
END_IF: differ wihen label program (ST FB Structure)
exists in the FLC.
K (7 Package pro Please execute PLC read in order to read corractly,
X IF Muw of prod
* Completion
koo —
¥ END_IF;
* hd
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(2) When error has occurred
The error definition is displayed and the processing stops. After correcting the
conversion error, execute online change again.
Example of error display (when "d10 := 100" is input)

m sT(Monitoring...) MAIN 19Row 1

[* Function block call *) -~
T FE(Result := D10, INPUT := Dll): nlo = 0, T FE.F
[* A setup of structure data *)
Y10 := 3TR_TE3T.Part_& flag: Tl = 0, ATE_TEAT.P:
Eesult := Dl1; Fezult = 0, Dll
ds = 60; D3 = 0
¥ dlD := 100 nlo = 0
IF D25 > 100 THEN D25 = 0
[* The result of DES iz greater than 100
o : - cts =
ELSE MELSOFT series Gx Deueloper il

@ Canceled because of the following conversion errors),
END_ Row 17 :"" missing. (C8008)

REMARK

For details of the error display, refer to the "MELSEC-Q/L Programming Manual
(Structured Text)" given in Related Manuals.
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4.5 Device Test

Forcibly turn on/off the bit device of the programmable controller CPU or change the
current value of the word device.

[Purpose]
Used to change the value of the specified device/variable (label, structure, device).

[Operating Procedure]
Choose [Online] — [Debug] — [Device test], click ( Ed ), or press + .

[Dialog Box]
Device teskt El
— Bit device
1)—> Device Cloze |

FaintCnd =]

v

v
2)—— FORCE O FORCE OFF Toggle force |

Hide histary 10)

—whard device/buffer memaony

5 &+ Device |

" Buffer memory todule startl.f'l]l TI [Hex]
Address R REERE

6)— Setting value

|DEC x| |1Ebitinteaer x| Setl 7)

8) —— Pragram
Label reference program IM.-'l'«IN j

9) ——» Execution higtony
Device | Setting cond.... | Prograrm name | Fird
FaintCrd Force OFF k&l S —
FaintCrd Force ON FAIN Find eyt

He-zetting

4| | v Clear
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[Description]

1) Device
Specify the bit device to be forcibly turned on or off.

2) | FORCE ON | button

Forcibly turns on the specified bit device.

3)| FORCE OFF | button

Forcibly turns off the specified bit device.

4) | Toggle force | button

Forcibly reverses the ON/OFF of the specified bit device.
5) Device

Specify the word device whose current value will be changed.

6) Setting value

Set a new value of the word device.
7) button

Click after the setting is completed.

The current value of the word device is changed.
8) Program

Specify the program to be used in the device test.
9) Execution history

The device test setting history is displayed.
10) Hide history (Execution result Display)

The execution result of the device test is displayed/hidden.

REMARK

MELSOFT

For details, refer to the "GX Developer Operating Manual" given in Related Manuals.
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4.6 Debug Function
GX Simulator is required to execute debug function. Set break points within the
program written in ST language, and execute it according to the set break points line-
by-line. With this execution, the system operation can be monitored and checked.

4.6.1 Debug function flowchart

The following flowchart shows an example for using debug function on GX Developer.

v

| Start GX Simulator. ‘ Choose [Tools] — [Start ladder logic test]
|
i

| Start debug function ‘ Refer to Section 4.6.2.

»l

Set a break point in the line that corresponds|.... Refer to Section 4.6.3
to the operation to be checked. T

¢

Select " Break execution " to execute the - Refer to Section 4.6.4
program. T

Select " 1 Line execution " to check the - Refer to Section 4.6.4.
operation while monitoring the program.

Problem revealed?

VYES

| End debug function. ‘ Refer to Section 4.6.2.

!

| Modify the program. ‘

!

| Check the operation. ‘

{

Problem solved?

| YES

| End GX Simulator. \

'

| End ‘ Choose [Tools] - [End ladder logic test]
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— _/Phint

+ GX Simulator Ver6.16S or later is required to use debug function.
* For details of GX Simulator, refer to GX Simulator Operating Manual.
- Debug is disabled when connected to programmable controller CPU

4.6.2 Starting/Ending debug function

[Purpose]
Start/End debug of the ST program.

[Operating Procedure]
Choose [Online] — [Debug] — [Debug].

[Dialog Box]
- Start

MELSOFT series GX Developer |

Change PLC skatus to STEP-RLNE
Debug can be operated when changed ko STEP-RUR,

Click button to start debug function.

*End

MELSOFT series GX Developer =]

& Debug status will be cancelled and PLC status be changed to RUN,
0]y

Click button. This displays a message telling that debug status is canceled.
Click button to end debug function.
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4.6.3 Setting/Clearing break points
Set/Clear break points.

[Purpose]
Set break points in order that the execution will be halted at the specified location in
a program during brake execution.

[Operating Procedure]
Choose [Online] — [Debug] — [Break point setting/cancellation], and click @I or

press [F9 button.
[Dialog Box]

{# MELSOFT series GX Developer C:\Work',INSPECTION - [ST{Monitoring...) MAIN 26Row 1435tep] - 101 x|
Zl Project  Edit FindfReplace Convert Yiew Online Diagnostics Tools Window  Help - |81 x|

| 100.000ms [STEP-RUN [ ILuca\ device monitor not executed ¥

¥ (% Initialization is done. *) i‘
5 6] INSPECTION & IF Initialization THEN Initialization = 0
good t= 0 Defective = 0 Field t= 0.0; good = 0, Defective = 157, Vield =

(* The normal operation is processed. *)

5] Parameter

+ - El] Device memary ELSE

-] Devics it {* Is the inspecrtion passing? *)
IF Inspection THEN Inspection = 0

& good i= good + 17 (* The rumber of : good = o
{* The inspection is failing. *)
EL3E

] Defectiwe := Defective + 1; [* The mmber Defective = 157
END_IF;
{* The yield is calculated. *)

@  vield := DINT_TO_REAL({good) / DINT_TO_REAL(good + Tield = 0.000, good = 0, Defective =

END_IF;

— Sncare 4 | . .

Ready QizH ur row  Zécol 1 Insert )
4

[Setting procedure]

Break point setting
1) Place the cursor in the line where a break point to be set.
2) Choose [Online] — [Debug] — [Break point setting/cancellation], and click @I or

press |F9 button.
3) |l appears on the indicator bar.

Break point clear
1) Place the cursor in the line where a break point is set.
2) Choose [Online] — [Debug] — [Break point setting/cancellation], and click @I or

press [F9 button.
3) |I appears on the indicator bar.

— _/Phint

* Up to 8 break points can be set within one program.
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The following table shows the statements and the relevant restrictions on break point

settings :
No. Control statement Break point setting (O: Available < N/A)
1 IF O: The line that includes " THEN " *1
X The line that includes " END_IF "
2 CASE O: The line that includes " OF " *2
O: The line that includes " : " (colon) right after an optional value *1
X The line that includes " END_CASE "
3 FOR O: The line that includes " DO " *1
X The line that includes " FOR "
X The line that includes " END_FOR "
4 WHILE O: The line that includes " DO " *1
X The line that includes " END_WHILE "
5 REPEAT O: The line that includes " UNTIL " *1
X The line that includes " REPEAT "
X The line that includes " END_REPEAT "
6 EXIT O: The line that includes " EXIT "
X The line that includes " END_WHILE "
7 RETURN O: The line that includes " RETURN "
X The line that includes " REPEAT "
X Theline that includes " END_REPEAT "
8 Operation sentence O: The line that includes " ; " (semicolon) *3 at the end of a sentence
9 FB utilization O: The line that includes " ; " (semicolon) at the end of the control
statement.
10 FUNCTION O: The line that includes " ; " (semicolon) at the end of the control
statement.

*1: Break point setting is available even when sentences within the control statement are all blank.

*2: Break point setting is available. However, if the same variables (device, label) are used for the integer
expression within " CASE <Integer expression> OF ", the break is executed in the line that includes " : "
(colon) right after the first optional value instead of the line that includes " OF ".

*3: Break point setting is not available when sentences within the control statement are all blank (" ; "
(semicolon) only).
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4.6.4 Break execution/1 Line execution
Perform break execution/I line execution of programs.

[Purpose]
Break execution debugs programs by halting the program execution at the location
specified by break point.
1 line execution debugs programs by halting the program execution line-by-line.

[Operating Procedure]
Choose [Online] — [Debug] — [ST debug execution], and click El or press

button.
[Dialog Box]
ST debug execution{MAIN} 5'
1)—|i Break execution : 1 Lite execution Stop line
: : Je—T1—4)
— Execute condition
L Device Test < 5)
% Execute from beginning
3)———| " Execute from stop position Cancel < 6)
™ Execute from cument cLrsor position
Cloze

[Setting Items]

1) | Break execution | button
Starts program execution from the location selected as "Execution condition" to
the preset break point.

2)[1 Line execution | button
Starts program execution line-by-line from the location selected as "Execution
condition”.

3) Execution condition
Specify the line from which to start debugging.

4) Stop line
Displays the line No. at which the program execution is being halted during break
execution or 1 line execution.

5) button

Displays "Device test" dialog box. Fox details, refer to Section 4.5.

6) button

Interrupts break execution or 1 line execution.

_/Pint

- Break execution and 1 line execution can be performed by pressing +|B],

+|L], respectively.

This is available while "ST debug execution" dialog box is on the screen.
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4.6.5 Break point list
A list that displays the set break points.
[Purpose]
Use the break point list to jump to the other line.
[Operating Procedure]
Choose [Online] — [Debug] — [Break point list].
[Dialog Box]
x
4 2IF Initisization | HEM Jump
13 good ;= good +1; [* The number of non-defe
18; Detective ;= Defective + 1; [* The numnber of def Cloze

&2 “ield := DINT_TO_REaAL[good) / DINT_TO_REAL[go

of
L 4 | 3

[Setting Items]
1) Break point list box
This list box displays the line No. and statements at which break points are set.
Select a line and double click it (or then press ) to perform the same as

button.
2) button

Click this button to move to the head of the line selected in the break point list box.
4.6.6 Clearing all break points
Clear all break points.

[Purpose]
Clear all break points.

[Operating Procedure]
Choose [Online] — [Debug] — [Cancel all break points].

[Dialog Box]

MELSOFT series GX Developer |

& Do ywou want ko cancel all the registered break points?

Click button to clear all break points.
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5 PRINT

This chapter explains the method of printing the ST program.
For other printing methods, refer to the "GX Developer Operating Manual" given in
Related Manuals.

(1) PRINT

[Purpose]
Print the ST program.

[Operating Procedure]
Choose [Project] — [Print], click ( & ), or press +[P].

[Dialog Box]

x|

PLC parameters I Metwiork, parameters I Device comment I Device memory I Device init I TEL
Crozs refersnice list I Lizt of uzed device I TC zetting I Project contegts list | Product information list
Tile | MELSAP23 | MELSAPL | Ladder | Instuctionlit ST Label/FEB | Stucture

— Program selection

_— | [Elear |
mim_l Gelect selection

AN

2) ——» Fiirt range
&+ all
" Specifisd

[ e [ e

Printer zetup Page zetup rultiple printing | Frirt | Frint prewiew |

! |
3) 4)
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[Description]
1) <<ST>> tab
Switches to the screen where print details will be set.
2) Print range
Specify the print range of the ST program.
@ Entire range
The ST program is printed from the first line to the last line.
@ Range specification
The ST program is printed in the specified range.
3) button
Prints the ST program.

4) button

Displays the preview screen.

[Setting procedure]
After setting the information required for , click the Print button to start printing.

(Print Example)
1 Start_conditions := TRUE;
5 2 End_conditions := FALSE;
3

4 (* Operation of Line A is started *)
5 Part_A_flag := TRUE;
6
7 (* Movement OF Parts A *)
8 IF Part_A_flag AND Start_conditions THEN
9 Line_A_start := TRUE;
10 TIMER_M(Operation_lamp, TCO, K30);
11 END_IF;
12
13 (* Parts A AND Parts B are assembled *)
14 |IF TCO AND Part_B_flag THEN

15 Num_of_products := Num_of _products + 1;
16 END_IF;
17

18 (* Package processing *)

19 IF Num_of_products >= 10 THEN
20 Completion_flag := TRUE;
21 Num_of _products := 0;

22 END_IF;

-

* The line numbers are printed in serial numbers.

- If print cannot be performed midway through characters, a line feed is executed in
that position.
The line number is not provided for the part where the line feed was executed.

* When the print range is specified, print starts from the specified line number.

- The number of characters on one line changes depending on the printer setting
and font.

REMARK

For the print of an FB program, refer to the "GX Developer Operating Manual
(Function Block)" given in Related Manuals.
5-2 5-2
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(2) Print preview

[Purpose]
Display the print image of the ST program whose print range has been set.

[Operating Procedure]

Choose [Project] — [Print] — button,
click (& ) — button, or press [Ctrl] + [P]— button.

[Dialog Box]

1) 2) 3) 4) 5) 6)

Page 1 lQoziH) |Host station

RN

[Description]
1) button

Prints the data displayed on the print preview screen.

2) button

Displays the print image of the next page.

3) button
Displays the print image of the previous page.
4) button
Selects whether the print image will be displayed on a one page basis or two
page basis.
5) button
Displays an enlarged print image on the screen.
The display can be switched in three stages.

6) button

Displays a reduced print image on the screen.
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The screens (screenshots) are used in accordance with the Microsoft Corporation guideline.
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