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« SAFETY PRECAUTIONS -

(Always read these instructions before using this equipment.)

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

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

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

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

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

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

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

[Designing Precautions]

<> DANGER

* For data change, program change and status control to be performed for the running
programmable logic controller from a personal computer, configure interlock circuits in the
outside of the PLC system so that the whole system will always operate safely.

Also, for online operations to be performed from the personal computer to the PLC CPU,
predetermine as a system the corrective actions for communication errors that will occur due to
poor cable connection, etc.

[Startup/Maintenance Precautions]

/\ CAUTION

* Before performing online operations (program change during PLC CPU RUN, forced I/O
operation, RUN-STOP or similar operating condition change, remote operation) with the
personal computer connected to the running PLC CPU, read the manual carefully and ensure
safety fully.

Note that program change during PLC CPU RUN (online change) may cause such problems as
program corruption depending on the operation condition. Use the equipment after fully
understanding the precautions given in the GX Developer Operating Manual.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSOFT series Integrated FA software.

Read this manual and make sure you understand the functions and performance of MELSEC series
sequencer thoroughly in advance to ensure correct use.

Please make this manual available to the end user.
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About Manuals

[ Relevant Manuals |

The following manuals are also related to this product.
In necessary, order them by quoting the details in the tables below.

Manual Name Manual Number
(Model Code)
GX Developer Version 8 Operating Manual (Startup)
. ) S ’ SH-080372E
Explains the system configuration, installation method and startup method of GX Developer. (13JU40)
(Option)
GX Developer Version 8 Operating Manual
Explains the program creation method, printout method, monitoring method, debugging method, etc. SH-080373E
using GX Developer. (13Ju41)
(Option)
GX Developer Version 8 Operating Manual (Function Block)
. ) . ) SH-080376E
Explains the program creation method, printout method, etc. using GX Developer. (13JU44)
(Option)
Structured Text (ST) Programming Guidebook
Written for those who will create structured text (ST) programs for the first time. Explains the basic SH-080368E
operation methods and functions through sample programs. (13JF69)
(Option)
QCPU (Q mode) Programming Manual (Structured Text)
. . . SH-080366E
Explains the programming methods in structured text language. (13JF68)
(Option)
QCPU (Q mode)/QnACPU Programming Manual (Common Instructions)
SH-080039
Explains the methods of using the sequence instructions, basic instructions and application instructions. (13JF58)
(Option)
GX Simulator Version 6 Operating Manual
Explains the setting and operation for using GX Simulator to monitor device memory and to simulate the SH-080169
machine operation. (13JU17)
(Option)

REMARK

Each Operating Manual and the Structured Text (ST) Programming Guidebook are
contained in the CD-ROM together with the software package as a set.

The Programming Manual is available separately in printed form as an option.
Please place an order with the manual number (model code) in the above table.




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 PLC 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 PLC 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 .
information. @mt
[] Menu name of menu bar [Project]
() Icon of toolbar (ﬂa)
<< >> |Tab name of dialog box <<Select file>>
[ ] |Command button of dialog box Button

Programming Manual ...

Use the "QCPU (Q mode) 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 PLC 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 PLC CPU, the information
necessary for that purpose, and others.

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

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




Abbreviations and Generic Terms in This Manual

In this manual, the following generic terms and abbreviations are used to represent
the GX Developer software package and PLC CPU. The package name is given when
the target model name must be pointed out explicitly.

Generic terms and abbreviations

Description and target module

ST

Abbreviation for structured text.

Generic product name for model names SWnD5C-GPPW, SWnD5C-GPPW-A,

GX Developer SWnD5C-GPPW-V and SWnD5C-GPPW-VA.
n means Version 8 or later.
FB Abbreviation for function block.

Basic model QCPU

Generic term for Q00JCPU, QO0CPU and Q01CPU of function version B or later

High Performance model QCPU

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

Process CPU

Generic term for Q12PHCPU and Q25PHCPU

Redundant CPU

Generic term for Q12PRHCPU and Q25PRHCPU

QCPU (Q mode)

Generic term for Q00(J)CPU, Q01CPU, Q02(H)CPU, QO6HCPU, Q12HCPU,
Q25HCPU, Q12PHCPU, Q12PRHCPU, Q25PHCPU and Q25PRHCPU.
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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 "Relevant 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.

W ST MAIN 9Row 105Step ;IEILI

[¥ & walve iz closed when the limit switch of a tank turns on.i walwe is opened when turned off. *) &

IF Limit switch = TRUE THEN

Valwe 1= FALSE: [* & walwe is closed when a limit switch turns on *)

EL3E
Valwe 1= TRUE: (¥ & walve iz 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.

W ST MAIN 17Row 148Step - o] x|
|* Lines &4, B, and C are controlled. #) FY
CA5E Line 0OF I—

1: dtart switch i= TRUE; [* Conweyer operation start #)
Z: Gtart switch = FALZE: [¥ Conweyer stop )
3: dtart_switch = TRUE: [* Warning of a conweyer stop *)

Warning lamp := TROE:

END_CAZE;
IF fStarct switch = TRUE THEN I* It processes 100 times *)
FOR Mum of process := 0
TO 100
EY 1 DO
Parts_& := Parts_& + 1; —
END _FOR.;
END_IF;[ LI
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(3) Ease of describing operation processings
Capable 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.

= ST MAIN 11Row 157Step _ o] x|
CASE Line OF
l: Speed & := Distance B / Hour C * 3600;
i* FB call *)
FE1(I_Test:=D0, 0_Test:=D1, I0_Test:=D100);
2: M0 := GT_E(¥0, DO, D1, D2, D3, Result):
I% Then the execution conditions X0 turn on, L

i* it judges whether the order of the walue of DO to D3 is right +)

Valwe := FALSE;

RETUEN; —
END_CASE;

— _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 MELSEC-Q series.

(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 Relevant Manuals.

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

(3) Connection with other language programs
Since the MELSEC-Q series 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 and Process QCPU allow execution
conditions to be set on a file basis, and multiple program files to be written to a
single PLC 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
MELSEC-Q series and the IEC functions defined in IEC61131-3 are available for
ST programs in the MELSEC-Q series.

For more information, refer to the "QCPU (Q mode) Programming Manual
(Structured Text)" given in Relevant 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

Confirm the following points before starting installation.

B

- Before starting installation, end all other applications that are running with the
Microsoft® Windows® Operating System.

* When using Windows NT® Workstation 4.0, Windows® 2000 Professional or
Windows® XP Professional, log on as the user who has the attributes of the
administrator (for computer management).

1) Select [Start] - [Explorer] on Windows® to start.

2) Click the drive where the CD-ROM has been inserted.
Double-click "Setup.exe".

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 i a structunzing text language that iz defined by
|[ECET131-3 standard]

¥ 5T [Structured Test] language programing functior

< Back I Hest > I Cancel

REMARK

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

The following table indicates the operating environment for use of the ST language
programming function.

Item Description

Operating systems Microsoft® Windows® 98 2nd Edition or later

Microsoft® Windows NT® 4.0 Workstation Service Pack 3 or later
Microsoft® Windows® 2000 Professional Operating System
Microsoft® Windows® Millennium Edition Operating System
Microsoft” Windows® XP (Home edition, Professional edition)
CPU Pentium® |l 450MHz or more

Screen 800 X 600 dots or more, small fonts only

For installation

Required memory capacity [64MB or more

Required disk capacity 130MB or more

For operation

Required memory capacity [64MB or more

Required disk capacity 100MB or more

B

The ST language function is not supported on Windows 95.

REMARK

For details, refer to the "GX Developer Operating Manual" given in Relevant
Manuals.
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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

Maln menu

2 MELSOFT series GX Developr

MELSEC"\Project1-6 - [ST(Monitoring..

_|I:||X|

] Project Edit FindReplace Convert Yiew Onine Diagnostics  Tools ﬂlﬂdOW Help - — |E’|i|
| #[la[ta] 30| ¢l | bm [t 5] | [Giobal vaiale ] | - @ﬁ| [ | 7|
|| 0.300ms |  RUN I_ILDcaI device monitor not executed LI ‘”‘ EFI; il st | B Sl_g 5 QZIKD ;‘;’; #’é ';‘g; :‘#’;

I=EE] xlhlﬁlnj_l ®|®lel £k el@l Ble| @l ol @IEI

=8 16
i -E Global variables
E\ = Program
B MAIN
FH Header
: w5 Body
/%] Device comment
[=] Parameter
Device memory
Device init

4] Hle| $1=| &)

H

1
H

i

H

i
1

H

1
1

:= TRUE:
FALZE:

Hrart_conditions
nd conditions i=

* Operation of Line & is started ¥)
art A flag := TRUE;

* Mowement OF Parts & ¥)
F Part A flag AND Start_conditions THEN

Line & start := TRUE;
TIMER_M(Operation lamp, TCO, K30):
HD_TF:

F TCO AND Part B_flag Toem
Mum of products := Num of products + 1:
MD_IF;

* Package processing *)
F Num_of_products »= 10 THEN

Gtart_conditions = 1
End conditions = 0

Part & flag = 1

Part & flag = L
Line & start =
Operation lamp

o

STart_

0, TCO

Monitor screen

conditions = 1

=10

TCO =
Mum_of_products =

Mum_of_products

0, Part B flay =+

i}

Conpletion flag := TRUE: Completion flag : u]
Bum_of_productz := 0; Mum of products = o
Project |FB | Structure | jND—IF"
Ready Y ooz |Host station [row  12col | [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 Cirl+ P = —
Cut Ctrl + X & O
Copy Ctrl+ C O
Paste Ctrl +V [ic] O
Undo Ctrl+Z2 =2 O
Redo Ctrl+Y o O
Writing to PLC — & —
Regi.stered device . @ .
monitor

Device batch monitor — @& —
Check parameter — @ —
Select function Shift + F11 — O
Select label F11 — O
Project data list Alt+0 — —
Find Ctrl+F #h @)
Find downward F5 551 —
Find upward Shift + F5 1= —
Replace Ctrl + H il O
Line jump Ctrl +J G —
Bookmark setting Ctrl + F7 5] O
Bookmark list — gy —
Bookmark downward |F7 la —
Bookmark upward Shift + F7 L] —
Delete all bookmark — ‘i —
Convert/compile F4 2 —
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General Shortcut Keys Toolbar Mouse Right-click

Convert/Compile (all  |Ctrl + Alt + F4

programs being edited) - B
Move to last line Shift + F4 — —
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 PLC CPUs

The following models of PLC CPU are applicable to ST programs.

) High Performance
Basic model QCPU Process CPU Redundant CPU
model QCPU
QO00CPU Q02CPU Q12PHCPU Q12PRHCPU
QO00JCPU QO02HCPU Q25PHCPU Q25PRHCPU
QO01CPU QO6HCPU
Q12HCPU
Q25HCPU

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.

FB variable definiton Q==+ Define the variables used in FB definition.
For detalils, refer to the GX Developer
Operating Manual (Function Block).

FB definiton ~  frerrere Define the FB.
For details, refer to the GX Developer
Operating Manual (Function Block).

Program label definiton ~ f-=+----- 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.

Convert (compile) ~ f===-r-- Convert (compile) the ST program into a
program that can be executed by the PLC CPU.
Refer to Section 3.4 for details.

WritetoPLC - Perform write to the PLC CPU.
For details, refer to Chapter 4 and GX Developer
Operating Manual.

Online debugging ~ f-------- 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]

New Projeckt

1)—> PLC zenes
|DCPUDMode) =l
2)—» PLC Type

|a02H) |

\—Ilﬁ

Cancel

4) p Frograrm type Label zetting < 3)
= Ladder " Do not uze label
C SFC T MELSAPL # Lse label

[Select when uzing ST program,
FB and structures]

(O

[T Device memory data which iz the zame as program data's name iz created.

— Setup project name

DrivedPath  |CAMELSECAGPPYW

Project name I Browse... |

Title |

[Description]
1) PLC series
Select the PLC series.
There are the following PLC series.

* QCPU(Q mode) * QCPU(A mode)
* QnACPU series * ACPU series
* Motion(SCPU) * FXCPU series
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2) PLC Type
Select the PLC 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).
ii) As the PLC type, set the PLC CPU to be used.
i) 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 |

To edit this project, it is necessary to select the Following Function and reinstall,

@ Cannot open the project because of the existence of data that cannot be edited,
Structured Text(ST) language programming 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 Relevant
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.

1 MELSOFT series GX Developer C:\MELSEC Project \SAMPLE - [ST MAIN - | O |i|
| Project Edit FindMReplace Conwvert View ©Orline Diagnostics Tools  Window Help - - |E|i|
Mll@l]@l 1__I"| ﬂl El@l]ﬂl‘l‘nl%l IGIDbaI variable v | I | @I*‘& " |,@.ﬁ| il
Tu B e —
D] |6 & %]~ @& £ld| @& Blel| 1w Ee] ] ] L]x]
| =8l IR el el S]2] S5 @l #lE]E
Ed Gtart_conditions := TRUE; -
* Control syntax upper End_conditions := FALSE; —
case conversion function|
Refer to Section 3.2.4. %\ {* Operation of Line & is started *)
EI Program Part 4 flag := TRUE:
E'" MAIN \[* Movenent OF Parts & #) . .
i o - Entering a function
L Header IF Part_Ai flayg AND Start conditions THEN ;
P Li . . Refer to Section 3.2.1.
" ine_A atart i= TRTIE ;
“Onine change target inel. gy TR H((perrion lewr, TC0, K3prs .
Refer to Section 4.3. * o { * Entering a label
. END_IF; |ANY NUM ABS{ ANY NUM 51 Refer to Section 3.2.2.
g DEV?CE _m.emorv [* Parts &4 AND Parts B are asse d *)
- S 5 IF TCO AND Part B flag THEN -
+ Auto indent fgnctlon Wun_of products := Muw of products + - Creating a comment
Refer to Section 3.2.5. \ END IF: / Refer to Section 3.2.3.
\\Af* Package processing ¥)
IF Num_of_products >= 10 THEN
Completion flag := TRUE; b
Mum of products == 0:
Project |[Fe | stucture | END_IF; LI
Readhy QOZ(H) Host station row 1lcol 1|
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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) ——» Loak in: I,-':'-,|| j
T E&MND_MD BECMP_GE_M
ABS_E BASIMN_MD BECMP_GT_M
ACOS BATAM_MD BECMP_LE_M
ACOS_E BCD_M BECMP_LT_M
ACOS_E_MD BCODA_S_MD BECMP_ME_M
ADD_E ECOS_MD BEMIMUS_M
AMD_E BDIVID_M BEOR_M
ASC_5_MD BDSAR_MD BEPLUS_M
2)—» ASIM BIM_kd BEKRST_M
ASIM_E BINDA_S_MD BlxMNR_M
ASIM_E_MD BIMHA_S_MD BEAXOR_M
ATAN BKAND_M EMINUS_3_M
ATAM_E BEBCD_M BMIMUS_M
ATAM_E_MD BEEIM_M BHOV_M
BACOS_MD BECKMP_EQ_M BMLILTI_M
KN — [-]
3) > ak. 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 funcuon_s are displayed in the function list
box in order (ascending order) of names.

. All IEC functions are displayed in the function list box in

IEC functions .

order (ascending order) of names.

REMARK

For the MELSEC functions and IEC functions, refer to the "QCPU (Q mode)
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.
ii) 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.

= ST MAIN 3Row 130Step - 0| x|

¥ IF 0O = 100 THEN
¥ Fesult := TIMEE M|

X BOOL TIMER M{ BOOL EW , BOOL TCoil, ANYL6 Tvalue) |

— _/Point

« 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 Y&
STR TO_BOOLE  TEST _MD _
STR_TO_DINT TIMER_H_M Double-click
STR_TO_DINT_E

STR_TO_INT

STR_TO_INT_E

» 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]

[ Lakel Constant Device tvpe Camment

Completion_flag BOOL The flag of comy
Distance_B INT
End_conditions BOOL The conditions o
Hour_C INT
j Line INT The number of li
1)——>» Line_a_start BOOL The trigger of
Murn_of_products INT The number of th
Operation_lamp BOOL The signal of
Par_aA_flag BOOL
Part_B_flag BOOL -
\ |4 | _»|J

Ok, | Cancel |

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 Relevant
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.

MELSOFT

ii) Press the button to insert the character string of the label name into the

cursor position on the ST edit screen.

B ST MAIN 10Row’

=10l x|

dtart conditions
End_conditions :=

= TRIE:
FAL3E:

[* Operation of Line & iz started *)
Part & flag := TRIE;

[* Mowement OF Parts 4 ¥)
IF Part A flag AND Start conditions THEN
Line_A_startJ

— _/Point

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

(Example : Line_A_start)

Lahel | Constant | Dewvice tvpe | Comment -

Completion_flag BOOL The flag of comg

Digtance_B INT

End_conditions BOOL The conditions o

Hour_C INT

Line IMT The number o

Murn_of_products INT The number of th

Operation_lamp BOOL The signal of

Part_aA_flag BOOL

Par_B_flag BOOL -

< | v
0K I Cancel |

/

B

Double-click

* 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

initial.

* The label display color can be changed.

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]
B ST MAIN 10Row #isksiokghep - 10| x|

dtart_conditions := TRUE:
End conditions := FALIE:

P [ o : |
{* Dperatidn of Line & is started ﬂRecogmzed if line feed is executed.

Part_ & flag := TRUE:

|i* Mowenent 0OF
Parts & +)
IF Part i flag AND Start conditions THEN

— _/Point

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

cases.

W STMAIN 6Row 130Step i | ill

b Operation OF Line & iz started * ) Not recognized as a comment
X e since there is a space between
ts 4 ) "("and "*".

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

X (* Movenent *) OF

[* Parts A AND Parts B are =
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 "QCPU (Q mode) Programming Manual (structured Text)"
given in Relevant.
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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 5T MAIN 1Row FEbdEEGran *

if|

4

After automatic conversion

p—r—
B ST MAIN 1Row **##agpap *

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.

— _/Point

« 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_ad Pro AND Cart Ad End THEN
Ext _&d Pro:= TRUE;

*
XK

U

B STMAIN 44Row 1305tep

IF Car_id Pro AND Cart_id End THEN
Ext_&d Pro:= TRUE:
Auto indent *—P |

oo ]
— @int

* 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.

EMELSOFT series GX Developer Gi\MELSECProject’3-11 - [ST M. - |EI |i|
1 Project Edit Find/Replace Corwert Yiew Online Diagnostics Tools  Window  Help - - |El|i|
‘ IGIDbaI variabIeLI I LI @I"'T: ‘ Mll@lfﬁ]l 1__|"| ﬂl El@llﬂhﬂl%l ‘ El %EI%I@\'Q' |
| Dl=|a] 8] #=el-|-| @lalal £l alel Eel| == i]ww ol

x| Gtart_conditions := TRUE; -

- Bookmark End_conditions := FALSE; —

Refer to Section 3.3.1

S e oo e 7= )L [* Operation of Line &4 is started +)
E| Program Part & flag := TRUE;
: EI MIAIN N (" Movement OF Parts 4 *) - Function pare_\meter
- EH| Header [ IF Parc 4 flag AND Starc_condition Refer to Section 3.3.2
Line & start i= TRUE:
Bl Body TIMER_M(Operation lemp, BCO, K30):
#-[¥] Device comment * D700 1= ABS|
{#] Parameter END_IF; |amry_wom aBs{  amy mum s1 | b

Device memaory [* Parts & AWND Parts B are assembled *)

Device init IF TCO AND Part B_flag THEN
Mum of products := Huw of products + 17 LI
TN TF-

END_IF:
- T ~__[ Window division [

[+ Parts & AND Parts B are azzembled | Refer to Section 3.3.3
IF TCO AND Partc B flag THEN
Mum of products := Mum of products + 1:

END_IF; Nun_of_products->LOCAL-3>D12257]

[* Package processing *)
IF HNuw of products >= 10 THEN
Completion flag := TRUE;
. HNum_of_products := 07
Project | FB Structure _of_p :
d | I X END_IF: hl

Ready [0 2(H) Host station Fow  1leol 1] 4

- Label information
Refer to Section 3.3.4

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”.

e 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 ( B ), or press

+[F7].
[Display screen]
When set When deleted
B ST MAIN BRow 116Step [ ST MAIN BRow 1168tep
IF D0 < 100 THEN IF DO < 100 THEN
Dl := 0; Dl :=0;
[ JELSIF D0 <= 200 THEN ELSIF DO <= 200 THEN
Dl := 1; Dl :=1;
ELZE ELZE
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 ( lm ), or press[F7]
Upward from cursor position Choose [Find/Replace] — [Find bookmark
upward], click ( fer ), or press [ Shift] + [F7].

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 ( B ).

[Display screen]

Bookmark list Selected line il
8 N Jurp | 2)
: _hA(COperal X X
->1 5 Murn_of_products = _ Close
19:IF Mum_of_products >=10 THEN
20: Completion_flag = TRUE: >, <
i s ]
LI 4 j 1) List box

[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 THEN
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 "QCPU (Q mode) Programming Manual
(Structured Text)" given in Relevant Manuals.
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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 4 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:

1l

[* 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.

K
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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 (=] §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:  [jum_of products->LOCAL->D12247)

[* Package processing *)
IF Mum_of products »= 10 Label information
Cowpletion flag TRIE: 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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MELSOFT
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]
Fied x|
1) ——— Findsting [T_FB =l Findnext | «——5)
2)—» [~ Match case Search direction—————  Set hookmark | <——é)
3)— [ Match whole word orly & Down from cursor
2) [V Leave comments " Up from cursor Cloze

[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 abcldef O
abc def O abc01234 @)
abc . def O 01234abc O
abc_ O

X ---Not searched for, O---Searched for



3 ST PROGRAMMING MELSOFET

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

=l
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_TEST:=150;

END_IF:

W STMAIN 29Row

IF D0<100 THEN
Dl:=0:
ELZIF D0<=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_TE5T:=100;

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

END_IF:
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(2) Replace

[Purpose]

MELSOFT

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|
)~ Findwhat  |DD 4 Findnest | «——a)
2) —» Replace with ID'IEI j Feplace <+—5)
3) > Find i
I Match case nein _ Replace al | «——6)
[~ Match whole word only " Cument Window
o Leewe sommiaits £ Selected range Claze
[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

characters.

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

- 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
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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

@ 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 +[3].

[Dialog Box]

Line jump : 5'

1) —>» |5 | Jump I Cloze |
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 Devels 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)

eloper F:"ST_OPE_ENG_2

Convert | View Online Diagnostics  Tools  Window  Help -
v Label information —
| 2= & i uu%wo|{}|
w FUnCtion parameter 2@ Fo J=F5) Fo J=Fe) BV J Fe || £
Cpen Function Block. w5 —
I = T || =l =zla2] 2= =zl
(B0 o S E R R
_f v Status bar arl I I e O = e e e
———— ¥ Praject data list Alt+0 g -0 x|
Project data display Format k ;I
Elapsed time
{* FBE_Calling #]
ol | INPUT: =D1; ;
The FB window is displayed.
(The contents of the T_FB program are displayed.)
I FBE 5T (Read) MAIN{T FB) GRow {zz}i -10| 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 x|

@ 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.
i) 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.
i) The character strings in the specified range are cut.

@ In the case of paste
[Operating Procedure]

Choose [Edit] — [Paste], click ( E& ), or press + .

i) Move the cursor to the position where the character strings will be pasted.
i) 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 ( =2 ), or press + .
@ Redo

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

-

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

* Operation disabled for Undo/Redo «++-+wwereeseereeseninnen. 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 PLC CPU.

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

Program narme BAAIN(FY

Erar step/

{Ca013)
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i) When an error has

occurred in more than one program

The following screen is displayed.

Compile error {All programs}

Program narme

MELSOFT

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

Compile error (Detail)

Program 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 =] 3
(* Parts 4 AND Parts B are assembled +) Al

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

END_IF;
(* Package processing *)

Error part indication mark

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

Mum_of_products := 0;
FEL(I_Test := X®0);
END_IF:
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-

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
(Detall)" 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

I ST MAIN 14Row **

IF & LEL=TRUE THEN
FEL{I0_TEST:=M0);
END_IF:

There is no ";" on Line 5.
Error part indication mark is
/ displayed on Line 9.

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

FEZ{I0_TEST:=M0]

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 "QCPU (Q mode) Programming Manual
(Structured Text)" given in Relevant 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 sekttings x|

) — v Auto indent

2)——»  Tab width |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 co

[Purpose]

The background, comments, control syntaxes, label character strings, etc. on the ST

lors

edit screen are displayed in the specified display colors.

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

[Dialog Box]

Change display color

1)—

2)—»

— Character/Chart

— Cursor color

Owenurite |

. tonitar data |

. Inzert |

33—

— Background color

J Mormal window |
J Unconverted |
J Corrversion erar |

— SFC gaving step color

R
. SE |
|| 5T |

— Color of the 5T edit window —

MELSOFT

. Comnent |

. Cantral syntas |

A

5)

6)

. Label |

— Device comment / Label comment color

Common / Global |

Each program / Local |

REMARK

Default zetting | «—7)

0K |
Caticel |

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 Relevant Manuals.

[Description]
1) Normal window (Character/Chart color)
Specify the color of the display characters such as the device names and

operat

ors.

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 - O] x|
[* Function block call *)
T_FE(Result := Dld, INPUT := Dll): /DTD = 1, T FE.Result = 1, D1l = MT_
Normal window i (* & setup of structure data *)
(Character/Chart color): T v10 := STR_TEST.Part_A flag; Tl0 = 0, 3TR_TEST.Part & flag = 0
Fesult := Dl1; Result = 0, 11 = u]
\DQ 1= 60; e = 1]
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
S Enn IF: \ 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]
Fort 21 x|
Font style:
IHeguIar QK
Courier
ltalic Cancel
Fixedzpz Bold
)} Lucida Conzole Bold [talic
Terminal
— Sample
LaBhY¥vyriz
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 PLC CPU, the write of the
ST program to the PLC CPU, and the confirmation of monitor and program behavior.

Read the ST program from the PLC CPU.

[Purpose]

Used to read the ST program from the PLC CPU.

[Operating Procedure]

Choose [Online] — [Read from PLC], or click (El ).

[Dialog Box]

Read from PLC

Connecting interface I':E”“'”

PLC Connection  Hetwork Mo [0 Station Mo [Host  PLC wpe [O02H]
Title ||

LEIE Y Program memony Device memary

Fil selection |Device data | Program | Common | Local |

Fararn+Prog |

" [Mevice dats WA
Cancel all SE|EClIDnS| EE I

PN IF'LE madule

Execute I
Cloze |

E|-- Prograrn
- [ Label program
EI Pararmeter
|:| PLC/Metwaork/Remate paszword
EI Device memory

o] Device data

[ST.FE.Struchure]

<

/0 /07 1316 — Related functions

0212475 14 Tranzfer setup... |
Feyword setup... |

Remate operation. .. |
Clear PLC memory... |
ﬂ Format PLC mernary... |

File register,
*F whole range

Arrange PLC memnry...l

Ml |7lﬁ Hange specification, ZH II:I

. |32757 Create title. . |

Free space volume

Tatal free zpace
waluime Bytes

[Setting procedure]

i) Choose [Online] — [Transfer setup] and set the connection target.
if) Choose [Online] — [Read from PLC] to display the Read from PLC screen.
i) 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 .
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-

- When the ST program is to be read from the PLC, the read range cannot be
specified.

- When the label program is to be read from the PLC, 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 Relevant
Manuals.
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4.2 Write to PLC
Write the already converted (compiled) ST program to the PLC CPU.

[Purpose]
Used to write the converted (compiled) program to the PLC CPU.

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

[Dialog Box]

Wirite to PLC |

Connecting interface I':E”“'” I IF'LE module
PLC Connestion  Hetperk Mo, [ Station Mo, [Host  PLC twpe [G0ZH]
Target memary IProgram mermary/Device memory j Title “

File selection | Device data I Program I Common I Local I

Execute

Select all | Cancel all Selectinnsl

Close

¥ Label program (ST FB Stuchure] 1 arget IProgrammemor_l,u"Device mErnary j
memon

E|-- Program

b MaIN — Related funchions

. E MAINZ Tranzfer setup... |
E‘@ EBVESJ;”EE?M Feyword setup... |
E| Pararneter Remote operation. . |
e PLCMNetwork/Remate passward
Clear PLC mermon,... |
Format PLC mermary... |
File reqister,
€ whole range Arrange PLC memnry...l
¥ Hange speciization. ZH u - IBE?E? Create fitle... |

Tatal free space
Tedeospace ——— .

i

FPazsword setup...

[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.
i) 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 | Select all | button is selected

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

iv) Click [ Execute .




4 _ONLINE MELSOFET

-

- When the ST program is to be written to the PLC, 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 PLC is
suspended.

MELSOFT series GX Developer x|

Some programs have not been converted compiled,
Please execute again after converting/compiling the progranm,

- 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 PLC 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,FE, Struckure) From PLC,

fes

REMARK

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

MELSOFT

Monitor the ST program written to the PLC CPU to confirm the operation status of the

PLC CPU.

4.3.1 Monitoring the ST program

[Purpose]

Used to monitor the ST program to confirm the operation status of the PLC CPU.

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

[Display screen]

The following monitor screen is displayed.

[Monitor], click ( & ), or press [F3].

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

B MELSOFT series GX Developer C:\MELSEC

“Project’,1-6 - [ST{Monitoring...

] MAIN 26Row 1

=lofx|

| Project Edit End/Replace Convert ¥iew Orline Diagnostcs Tools Window Help - — |E|i|
| 1ot 3r| ¢ B[ 1n| e[ ] | [Global variable +] | S | |
i i el B Bl | | | 26| HE | e
| 0300ms| RUN ILDcaIde\nce manitar not executed LI o5 5 to | oFo ch =R e ) B
‘ D= H| r}élhlﬁlﬂlﬁl axlal £k e ﬂ|@.|‘ | fﬁ Z| 2|=| Zlzl4l Bel £1Z] 2=
Start_conditions := TRUE: Start_conditionz = 1
End conditions := FALSE; End conditions = 0
[* Operation of Line &4 iz started ¥)
Part_& flag := TRUE; Parc & flag = 1
1* Movement OF Parts 4 *)
IF Part A flag AND Start conditions THEN Part & flag = 1, Start conditions = 1
Line & start := TRUE: Line & start = 1
: TIMER_M(Operation lamp, TCO, K30); Operation lamp = 0, TCO = 0
I @ Dewce comrment END_IF: - N
[#] Parameter ST edit screen Monitor screen
. |* Parts A4 AND Farts T are assewmbled *)
Dev?ce .m.emory IF TCO AND FPart B flag THEN TCO = 0, Part B _flag = @
Device init Nun_of_products := Num of_products + 1; Nun _of_products = ]
END_IF;
|* Package processing *)
IF Mum_of products >= 10 THEN HNum_of_products = u]
Completion flag := TRUE; Completion flag = 0
Mum of_ products := 07 Mum_of_products = 0
END_IF:
Project |FB | Structure -
Ready [02(H) |Host station row  12col. | nsert | [ 2
4-5 4-5
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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; Wordl = -32767 Decimal: 6 characters
Word1 = H8001 Hexadecimal: 5 characters
Real Result := 340282.338; Result = 3.403e + 005
Character string | Strl := "ABCDEFGH" ; Strl = 16961 Decimal: The first one word of a
character string is
displayed in decimal.
6 characters
Strl = H4241 Hexadecimal: The first one word of a
character string is
displayed in
hexadecimal.
5 characters
Array Label [O] := 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.

— _/Point

- 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 PLC CPU has resulted in an error.

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

1

2)

3)

4)

5)

6)

7

8)

9)

10)

Error occurrence )

v

Start "PLC diagnostics" and confirm the error definition.

A

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

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

v

Check the error occurrence line and correct the problem.

Has the problem been
resolved?

No

Yes

End

Start GX Developer anew.

A

Perform read from PLC to read the parameters + program.

A

Start "PLC diagnostics" and confirm the error definition.

\ 4

If the error part cannot be identified,

- read the sequence program from

Click the(Error JUMP) button on the "PLC diagnostics" the PLC CPU and check it.

screen to display the error occurrence line of the
sequence program.

A

Check the error occurrence line and identify the cause.

A

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

End
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The operating procedure to be performed when an error occurred in the PLC 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.
asdl e = 1) Confirm the error definition.
o 2) Click the | Error JUMP | button.

i~ PLC operation statu

PLC operaton  STOP switch  RUN

r~ Ermar statu:

) EerrJumpl tdonitar mndstop——

T Start romitor |
elp |
4« | 3

_I Stop monitar |

Serial communication ermar

Parity emrar

[wermuinring emrar
Frarminig ermar Clear,

r—Ermar log
Error log Clear log
Mo Ermor message: “(ear/Month/D a
250 CAN'T EXE.PRG. 2003-1-19 1 Clase
2501 CAN'T EXE.PRG. 2003119 1¢ E"D'Jumpl —I
Help |
Kl | M

< -

|2 MELSOFT series GX Developer (Unset project) - [ST MAIN 1Row 0Step]
Windaw Help -

The error occurrence line is displayed.

T Project Edit Find/Replace Corwert Miew Orline  Diagnostics  Tools

| D@ & &m0~ @lalal 2] alel Ble)
= o | 2| #afsltaf ar g (|t te] s

IGIoba\ wariables j I
-H—'H-'-M—l | | [ b Wi Bt iy [y R R e == ==
sFS =F& F9 =i cFQ o0 SE7Y =FE) aFT aFE | afD ) eefS) cafl0) FIO) =FE
e W e e o B e 2
|F6 =Fe| F& | ) sF5 &) |F6 | 7. | F& | ES sFQ Lr_,f _5J aF5 aF7 aFS aFQ aFIU cFQ
X | ¥ StrDatal := "00012345432107;
- ¥ StrDataz := "C123EFGHITE";
{Unset project) ¥ IData := 1;
#-E5 Global variables *
[=-f¢2] Program % StrResult := INSERT({ StrDatal,3trDataZ,IData );
[-{¥] Device comment
(5] Parameter
Device memaory
-{Bl] Device init

(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 "QCPU (Q mode)
Programming Manual (Structured Text)" given in Relevant 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".
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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 PLC.

#MELSOFT series GX Developer (Unset project) - [ST MAIN 5Row

; Project Edt Find/Replace Convert View Online Diagnostics Tools  Window Help - 5) Start GX Developer anew.
Mew project ... Crl+ A

L e ane |22 £l @@ Zle)

Ia Close praject Eﬁ H || Mll@lt@l 1_' ¢

— Save Ctrl+s

E SO oo I sF? sFBlaF? aFEl Hlisl naFE 2l fi

g5 Delete project ...
u pred it e e = R
= Merify ...
C Copy.. | | e L]
17 ik =0 e s
= [ Y | strparal := "0001234543z107:
= strDataZ "ClZ3EFGHIJE";
=  Change PLCbype ... Thara e
Import file 3
Export file » StrResult := INSERT( StrDatal,3t
Macro 3
Function Black 2

Printer setup ...
Print ... Cerl+P

1 F:\ST_OPE_ENG
2F:\ST_OPE_3
3FAST 1
4FAST_OPE_2

Exit G% Developer

B B Ei T B B B G 6) Perform read from PLC.
| O|=(E| 8| |-~ eelel £k el =el

[Giobal varistles ] | a1 B H H e e -|ﬂl|ln|1l|’i|‘

Ee s i e ) O e Y Q#E ﬁ?’? 3#§| Lol ol |

o s e e o7 @ [z === 2

5 Pt el e i 2 i o I 24 I s
Fo5|[F6 | =Fa| Fo | F7 | P F5 | Fo J FY | F& | 2 5F9 5 | aF5) =F7| sFE) sFa)| afii] ofFa
®| [ 0) : Thiz program iz the ome generavecd  avtemavically
—' (470 : by the label program.
8 {Uinset profect) [ 40) : Uhen the label program i: compiled sven if the
lobal varisbles (651 : real program is edited directly,
[ 8%) s it is ovemrited
[ EY R 1400
[ CUR HOOLESET" DLLLEs
Ol mow "LL334ETRHIK" JSTEETY
- ¢ oun o XL e
[¥] Device comment [ ET R D4 ML: DO
Parameter ( un  am -
Device memory ( un - w Ia11e
{8 Device nk [EREETTR s ®m JATEEY
[RSECVR ) o e JSTEETY
(i) um XL e
(1) LEK Degdr  DALE
(133w D11 mue De
[ 1m  BO
139

@ To next page
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@ From previous page
#MELSOFT series GX Developer (Unset project) .
Project Edit FindfReplace Conwert Yiew Online Diagnostics Tools  Window Help - 7)1 8) CIICk the Error JUMP bUttOﬂ on
REEENE RN EREE=E] the "PLC diagnostics" screen to
[Giobalvaraties =] | A E R display the corresponding step in
i jFI; -IF/(IS_ =F6 | = sllg o8 & ;‘y; ;uFE :y; Lalg; aTFslean o;;ﬂl;%l;% ‘ the list.
_I_I_ﬂlﬁlﬁlglzlh*lwlﬁ@l e
F5 | £ | Fo FB F'.-‘ % F5 | Fti | F7 |F8 | F2 5F9| = {Eg] .::5: =F5 aF?laFE aFQlaHﬂ
H T s ww DLLL: FREET) DL1L14
E|-- (Unset project) [ les) MR XL I
- Global variables (L) LEW DLEEz DL
= Prograrm [ 12) MIDG 11z D11 miiie
-] MATN ( un oBD
EIE TMAIN1 L)
E] Header
% Body
-- Device comment
[ m] Parameter
Device memory
--|EL] 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 "QCPU (Q mode)/QnACPU
Programming Manual (Common Instructions)" given in Relevant 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 "QCPU (Q mode) Programming Manual (Structured Text)" given
in Relevant Manuals, and correct the ST program.

Excerpt from the "QCPU (Q mode) Programming Manual (Structured Text)"

ST Program Conversion Result
StrResult := LD SM400
INSERT (StrDatal, 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 PLC 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 PLC CPU in a RUN status.

[Purpose]
Used to perform write to the PLC CPU 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 +[F4].
When online change is executed, the following online change confirmation message

is displayed.
Execute online change after confirming the message.

MELSOFT series GX Developer |

Caukion!
FLC control has changed.

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

Don't write to the same program From a plorality of place

at the same time.,

Ensure the PLC program and Ehe program to be converted match,
ok?

‘Write destination program: MAIMN

Yes

(1) When operation is completed normally
The " * " displayed on the indicator bar on the target line disappears when the

button is clicked.
B ST MAIN 21Row 1 _ o x|

End_conditions := FALSE ;l

[* Operation of Line &4 is started *)
Part &4 flag := TRUE;

[ * Movenent OF g .
el PO AR MIEL SOF T series GX Developer
Line_& sta

TIMER_M{0p @ RLIN write processing has completed,

END_IF> There are 452 RUN write maintenance steps remaining.
[* Parts 4 AND
IF TCO AND Par CALITION!
m_of_pro The execute program and the label program may
END_IF;: differ when label program (ST FB,Structure)
exists in the PLC.

* Package pro Please execute PLC read in order to read correctly,
F Hum of prod
Completion

X

X

*

X 5
% END_IF:

X

[er—
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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)

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

[* Function block call #) re
T_FE(Result := D10, INPUT := D11): Dlo = 0, T_FE.F
[* A getup of structure data +)
¥10 := STRE_TERT.FPart_& flag: T1l0 = 0, 3TE_TE3T.Pt
Fesult := D11; Result = 0, D11
dd = &0; D9 = ]
¥ dlo := 100 Dlo = ]
IF D25 > 100 THEN D25 = ]
[* The result of D25 is greater than 100
- - . cts =
MELSOFT series GX Developer b3 |

EL3E

@ Canceled because of the following corversion errar(s),
END_ Fow 17 ;" missing. (CB00&)

REMARK

For details of the error display, refer to the "QCPU (Q mode) Programming Manual
(Structured Text)" given in Relevant Manuals.
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4.5 Device Test

MELSOFT

Forcibly turn on/off the bit device of the PLC 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 ( E& ), or press [Alt]+ [1].

[Dialog Box]
3) 4)
Device ke g x|
— Bit device
1)—> Device Close |

PaintCnd |

v

- Hide histary 10)
2)— FORCE OM FORCE OFF T oogle force |
—wiard device/buffer memany
5) * Device j
" Buffer memory Madule $tartlfl:ll v| [Hex]
Address | =l |Hex =]
6)— Setting walue
[DEC | [15bitinteger ] Setl 7)

8) —— Pragram

Label reference program IM.-“-‘-.IN j
9) —— Execution kishary
D evice | setting condi... | Fragram name | Fird
FaintChd Force OFF bl [ —
PaintCnd Force OM AN Find rest

He-zetting

4| | LI Clear
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[Description]

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

2) button

Forcibly turns on the specified bit device.

3) | FORCE OFF | button

Forcibly turns off the specified bit device.

4) 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 Relevant

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.

'

| Start GX Simulater. | Choose [Tools] - [Start ladder logic test]
ol
Y
| Start debug function | Refer to Section 4.6.2.
ol
Y

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

!

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?

;vEs

| 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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-

- 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 PLC 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 ]
hange PLC skatus to STEP-RURT
Debug can be operated when changed ko STEP-RLM.

| w |

Click button to start debug function.

- End

MELSOFT series GX Developer ]

& Debug skatus will be cancelled and PLC skatus be changed ko RUN,
oK?

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]

12 MELSOFT series GX Developer C:\Work'\INSPECTION - [ST{Monitoring...} MAIN 26Row 1435tep] =3
roject Edit Find/Replace Convert View Online Diagnostics Tools Window  Help =
Project Edit Find/Replace Convert View Onine Diagnostics Tools Window  Hel 8| x

| 100.000ms [STEF-RUN | [Local device moritor nat evecuted 7]
% (* Initialization is dome. *) ii
& & IF Initislization THEN Initialization = 0
good = 0; Defective := 07 Yield := 0.0; good = 0, Defective = 157, Yield =
[E] pevice comment (" The normal operation is processed. ¥)
[=] Parameter
F Device memory ELSE
+..[Bl] Device init (7 Is the inspection passing? ¥}
IF Inspection THEN Inspection = 0
& gooed 1= good + 17 (* The nuuber of : good = [
(¥ The inspection 1s failing. )
ELSE
Defective := Defective + 13 (* The mmber Defective = 157
END_IF;
(¥ The yield is calculated., 7}
@  vicld := DINT_TO_REAL{good) / DINT_TO_BEAL{good + Tield = 0.000, good = 0, Defective =
END_IF:
Project [FB_ | Struchure -
roject I 4 | » 4 | _’I
Ready [Q12H Lt [row 26cal 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) |I 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.

-

* 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
>:  Theline that includes " END_IF "
2 CASE O:  Theline that includes " OF " *2
O: The line that includes " : " (colon) right after an optional value *1
> The line that includes " END_CASE "
3 FOR O: The line that includes " DO " *1
>: The line that includes " FOR "
> 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 "
X1 The line that includes " REPEAT "
X The line 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 prgram 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) x|
1)—|; Ereak execution : 1 Line execution Stop line
. ' Ie—1—4)
— Execute condition
- Device Test < 5)
{* Execute from beginning
3)——| " Execute from stop position Cancel < 6)
™ Execute from current cursor pozition
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.

_/Phint

- 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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MELSOFT
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
é 2IF Initizlization 1 HEM Jurnp
13 good = good +1; [* The number of non-defe
18: Defective := Defective + 1; [* The number of def Claze

23 “ield ;= DINT_TO_REaAL[good) / DINT_TO_REAL[go

1<

»
Y 1| | 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 x|

& Do you wank ko cancel all the registered break poinks?

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
Relevant Manuals.

(1) PRINT

[Purpose]
Print the ST program.

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

[Dialog Box]
1)

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 | Instuctionlist ST Label/FB | Stucture

— Program selection

_— | [Clear |
mim_l Gl selection

MAIN

2) —» Frint range
&+ all
" Specifisd

[ e [ e

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

I |
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;
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 Relevant 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)

#MELSOFT series GX Developer Ci\MELSECY Project,5-2 - [ST MAIN 26R

=1oj x|

Zoom Qut | Close |

Enint. | MextFage | Frew: (= e[} |

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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