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e SAFETY PRECAUTIONS o

(Always read these instructions before using this product.)

Before using this product, thoroughly read this manual and the relevant manuals introduced in this manual
and pay careful attention to safety and handle the products properly.

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

In this manual, the safety precautions are ranked as "A WARNING" and "A CAUTION"

———— . —— —————— —  —————————— ————————————————————————————————

e ~
A WARNING Indlca!tes.that incorrect hand_llng may cause hazardous conditions,
resulting in death or severe injury.

/

Indicates that incorrect handling may cause hazardous conditions,

|
|
|
|
resulting in minor or moderate injury or property damage. |

/\ CAUTION

—_—_———— —

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

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

[Designing Precautions]

/N WARNING

¢ 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.

[Startup/Maintenance Precautions]
/N CAUTION

¢ The online operations performed from a personal computer to a running programmable
controller CPU (program change when a programmable controller CPU is RUN, forced I/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 GX Developer Operating Manual before use.




o CONDITIONS OF USE FOR THE PRODUCT e

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

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

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED

TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT,

PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO

PROPERTY CAUSED BY the PRODUCT THAT ARE OPERATED OR USED IN APPLICATION NOT

INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR WARNING CONTAINED IN

MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS, TECHNICAL BULLETINS AND

GUIDELINES FOR the PRODUCT.

("Prohibited Application")

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

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

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

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

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the
PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT is
limited only for the specific applications agreed to by Mitsubishi and provided further that no special
quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTSs are required. For details, please contact the Mitsubishi
representative in your region.
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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
programmable controller thoroughly in advance to ensure correct use.
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About 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 Version8 Operating Manual (Startup)
. ) L ) SH-080372E
Explains the system configuration, installation method and startup procedure of GX Developer. (13JU40)
(Sold separately)
GX Developer Version8 Operating Manual
Explains operation methods such as creating, printing, monitoring, and debugging programs using GX SH-080373E
Developer. (13JU41)
(Sold separately)
GX Developer Version8 Operating Manual (Structured Text)
Explains operation methods such as creating and printing structured text (ST) programs using GX SH-080367E
Developer. (13JU37)
(Sold separately)
GX Developer Version8 Operating Manual (Function Block)
. " I ) . ) SH-080376E
Explains the editing and monitoring operations of the function using GX Developer. (13JU44)
(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)
Explains the methods of using the sequence instructions, basic instructions and application instructions. SHE?%SS\?f(%NG
(Sold separately)

REMARK

The Operating Manuals are included on the CD-ROM of 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 Guidebook ...

This guidebook is a commentary written for those who will use the GX Developer
Version 8 software package (hereafter abbreviated to GX Developer) to create
structured text (hereafter abbreviated to ST) programs for the first time.

"Chapter 1" introduces the overview of the ST language and the features of the ST
language in the MELSEC-QJ/L series.

"Chapter 2 to Chapter 6" introduce a series of basic operation methods, such as the
methods of creating, debugging and saving programs in ST language through
sample programs.

"Chapter 7" introduces useful functions available from GX Developer.

"Chapter 8" introduces the method of creating a program, which uses an ST-written
function block (FB) in a ladder program from the main program created in ladder
form, as an application program.

"Chapters 4, 5 and 8" use the programmable controller CPU for explanation.

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.

Operating Manual ...

The "GX Developer Version 8 Operating Manual (Structured Text)" is a commentary
that gives in-depth explanation of the operation methods for creating structured text
programs using GX Developer. Refer to the manual when information on operations
details is necessary.

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)".



Abbreviations and Generic Terms in This Manual

This guidebook 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 Stands for structured text.
FB Stands for function block.
Generic product name for model names SW8D5C-GPPW-E, SW8D5C-GPPW-EA,
GX Developer
SW8D5C-GPPW-EV and SW8D5C-GPPW-EVA.
Basic model QCPU Generic term for Q0O0JCPU, Q00CPU and Q01CPU of function version B or later.
High Performance model QCPU Generic term for Q02(H)CPU, Q06CPU, Q12HCPU and Q25HCPU.

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

Universal model QCPU

Process CPU Generic term for Q02PHCPU, Q06PHCPU, Q12PHCPU and Q25PHCPU.

Redundant CPU Generic term for Q12PRHCPU and Q25PRHCPU.

Generic term for Q00J, Q00UJ, Q00, QO0U, Q01, Q01U, Q02(H), Q02PH, Q02U,
QO3UD, QO3UDE, Q04UDH, Q04UDEH, Q06H, Q06PH, Q06UDH, QO6UDEH,
Q10UDH, Q10UDEH, Q12H, Q12PH, Q12PRH, Q13UDH, Q13UDEH, Q20UDH,
Q20UDEH, Q25H, Q25PH, Q25PRH, Q26UDH and Q26UDEHCPU.

QCPU (Q mode)

LCPU Generic term for LO2CPU and L26CPU-BT.

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

Symbol Description Example
. Gives the section-related knowledge and useful int
Point . . in
information.
[ ] Menu name of menu bar [ Project]
( ) Icon of toolbar 2
<< >> Tab name of dialog box <<Select file>>
Command button of dialog box Button
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1 OVERVIEW MELSOFT

stipulates the logic description system in open controllers.
The ST language supports operators, control syntaxes and functions to permit
the following descriptions.

? is defined i i ;
Whaﬂ ”S ﬁh@ ST “aﬂgwag@ ... £ The ST language is defined in the International Standard IEC61131-3 that

+ 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 P

Whaﬂ ar@ ﬁh@ f@@ﬁUW@S ... 7 The following introduces the main features of ST programs in the QCPU (Q

mode)/LCPU.

=" 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.

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

(= Connection with other language programs.
Since other languages than the ST are also supported, the language adequate
for processing can be used to increase the efficiency of program development.
For example, write sequence control in a ladder program, and operation
processing in ST language.
Multiple languages support widespread application under optimum control.

(= 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.



1 OVERVIEW MELSOFT
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2 ST PROGRAM CREATION PROCEDURE MELSOFT

The following flowchart indicates the basic procedure from ST program creation to online

debugging.
In the following example, programming was performed using only an ST program.

( Creation of new project ) - - - Refer to Chapter 3 for details.

Define the local variables used in an ST program.

Definition of labels
Refer to Chapter 3 for details.

Creation of ST program - - - Create a program in ST language.
Refer to Chapter 3 for details.

Write to PLC CPU - - - After performing change (compile) into a sequence program,
write it to the programmable controller CPU.
Refer to Chapter 4 for details.

Online debugging = =+ Confirm the program behavior by conducting a device test.
Refer to Chapter 5 for details.

C e

REMARK

For details of each operation, refer to the "GX Developer Operating Manual" given in
Related Manuals.



2 ST PROGRAM CREATION PROCEDURE MELSOFT
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3 ST PROGRAMMING MELSOFT

Chapter 3 explains general basic operations from the input to convert (compile) of an ST program.
The following items will be explained in this chapter.

[Z5 Creating a new ST project.

[Z=" Defining the labels to be used in an ST program.

[Z=" Creating an ST program.

[Z=" Converting (compiling) the created ST program into an executable sequence program.
[Z=" Correcting the program if a convert (compile) error occurs.

Creating a new ST project. —=

M Creating a new ST project
The operation method to create a new project will be explained.

= MELSOFT series GX Developer =10l x| . . . .
[Froect Wew Orlne Diagroates Tesks el 1) Click [Project] — [New project] in the

ew . Crri+l el 1 ) Click.

Cpen project ... Chrl+0 menu.

Clase project ZI -

Save Gbrlts

e P

oo 4| Bl (=] | #z=lz] m|

Copyh.. 3|§ bléE-F_\l%lJlslIle [Ii]l\ ===

Tme) [Amei N e R RN RN 2Rzl B = (== =il (= =R 2R =R
Edit Data »

Change PLUC bype .

Trnprt Fle
Export file

Macro

Funection Block

Prinker setup ...
Erint Gl

TeyEst file

Start new G Developer sessin
Exit G Developer

Project

Creates new project [ VA

X 2) Enter as follows.

FLC zeriez . . .
[OCPUDrmads) | PLC series : QCPU (Q mode)
PLE Type * PLC Type : Q02 (H)
[oozH) =l - Label setting : Use label
—Program type——————————————— Label setting————————— - Program type :ST
" Ladder " Da nof use label
CUSFC [T MELSAPL & Use el _
& o1 b e 3) Click the [OK] button

\jdata which iz the zame ag program data's name is created.
[ 2) Set these. J

Dive/Path  [CAMELSEC

Project name I Browse,. |

Title |
@ To next page




3 ST PROGRAMMING

@ From previous page

{#MELSOFT series GX Developer (Unset project) - [ST MAIN 1Row 05tep] o ] ]
=] Project Edit EindfReplace Convert View Online Diagnostics Tools indow Help - _|&2] x|
| Dlz|E| S| 558 |=| @lwla] 2] @lal B
[Global variables 7] | e ‘ 2] “
oI (e (B e (e e = O == e i e Wt [ B S [ e =
2 [l W |l el (M (e P =l (O P P W P e 0 il P
7 3 e | =l el xiz] ) @l 2ElE 5|
= ] 2 == . e .
El=E e E e EEE R E ) el e
1o ] 2] G| B 1n|ta |
S|
=48] (Unset project)
[#-F5] Global varisbles
Program
% | Device comment
#-{] Parameter
E Device memory
i-[Bl] Device init
Project -FE Struckure
Ready |qoz(H) Host station row  teol 1| Insert

Here, "Q02(H)" is set as the PLC type.
There are the following programmable controller CPU types that are applicable to

ST programs.

MELSOFT

4) A new ST project is created.
* The ST edit screen opens and an ST
program can be entered.

Basic model
QCPU

High Performance
model QCPU

Universal model
QCPU

Process CPU

Redundant CPU

LCPU

QO00JCPU
QO0CPU
QO01CPU

Q02CPU
QO02HCPU
QO6HCPU
Q12HCPU
Q25HCPU

QOOUJCPU
QOouUCPU
QO01UCPU
QO02UCPU
QO3UDCPU
QO3UDECPU
QO04UDHCPU
QO4UDEHCPU
QO6UDHCPU
QO6UDEHCPU
Q10UDHCPU
Q10UDEHCPU
Q13UDHCPU
Q13UDEHCPU
Q20UDHCPU
Q20UDEHCPU
Q26UDHCPU
Q26UDEHCPU.

QO02PHCPU
QO6PHCPU
Q12PHCPU
Q25PHCPU

Q12PRHCPU
Q25PRHCPU

LO2CPU
L26CPU-BT




3 ST PROGRAMMING MELSOFT

e

Idabmi H b s’ mean? To use labels, variables used as labels must be clarified. This is
Whaﬂ d@@g d@ﬂﬂmg ﬁh@ d g called "defining the labels". If a program that uses undefined labels is

Defining the labels

converted (compiled), an error occurs and a sequence program
cannot be created.

There are two different labels; global variables and local variables.
The global variables can be used in the whole project.

The local variables can be used in only the program where the labels
have been defined.

Here, the local variables used in the program example that will be
entered later will be actually defined.

B Displaying the Local variables setting screen
The operation method to define local variables will be explained.
For the global variables, refer to the "GX Developer Operating Manual".

% 1) Double-click "Program” in the
<<Project>> tab.

1) Double-click.

EI-- (Unset project)

-5 Global variables

-- Parameter
Device memory
: Device init

Project IFB I Skruckure I

-

E|-- {Unset project)
Global variables
E| Pragram

- Device comment

ﬁ Parameter

i Drervice memory

Device init

B

2) Double-click.

Project IFB I Skructure I

@ To next page

2) Double-click "MAIN".



3 ST PROGRAMMING

@ From previous page

{Unset project)

&-E5] Global variables

E Program

- EE mam
5
EI Body
ﬁ Device comment
ﬁ Parameter
Device memary

E Device init

B

3) Double-click.

Projeck I FB

I Skructure I

1 MELSOFT series GX Developer {Unset project) - [Local variable setting[MAIN]
=l Project  Edit FindjReplace Convert View Online Diagnostics Tools Window Help -

=10l x|
=la] x|

| D|zlE| & &=l alalal 2i] el Elel

[Blobal varisbie: =] |

= | 2]

R e P e R e P T EE R R = =
Fo | =ro) ke | =fa)| Fo | B8 | o | sEo)=Fo|chin] =B ) =Fe] =k sk8)| aFo) cabh] cafll)| E10) sFS

el

2l i 25

2le &z

2l Elel Z12] 2l 2 ElElE 5

k5

==
ES

gml=wiEa | EEE

L.|$
EE | B

= = =
FE | E7 | FE | FE

] =
=8 &)

H
=F0

=
=7

=
=

|
i)

£

5 e ] ] s |
_— %] Ecit operation

=28 (Unset project) Fiegister Insert Add

lobal variables

Display global variables

Show assigned device

MAIN

Close Delete
| Header

i [ [au] Label I
| 5o
B bowy I

Constant |

Dewice type

] Device comment Lo ] |
[#] Parameter
[El] Device memory

----- Device init

Project Struckure gl

a =

Ready [qo2(H)

Host station

3) Double-click "Header".

MELSOFT

4) The Local variables setting screen is

displayed.



3 ST PROGRAMMING

M Setting the local variables (Header)
1) Enter a label name.

MELSOFT

Enter a label name within 16 characters. The character strings that cannot be used as a label name

are reserved words and actual devices. Enter other labels.

* For the reserved words, refer to the "GX Developer Operating Manual".

B Local variable setting[MAIN] * - |D |i|
Edit operation -
Fegister | Insart | Add | Display global variahles
Close | Delete | Show assigned dewvice
ALl Label Constant Device type Camment
1 Initializ ation bl
b
1 » v
2) Enter a device type.
Enter it directly or make selection from the list box.
= Local variable setting[MAIN] * o |I:| |i|
Edit operation -
Fegister | Insart | Add | Displey olohal variables
Close | Delete | Show assigned dewvice
[ A
Al Labhel Constant Device type Comment
1 Initialization hd
Fs
INT = v
DIMNT
1 — »
REAL 2
STRIMG
ARRAY ~|
N J

3) Enter a comment into the label.
Enter it within 64 characters.
The comment can be displayed in the tool tip format of the label information.

* For the label information, refer to "CHAPTER 7 INTRODUCTION TO USEFUL FUNCTIONS FOR

ST PROGRAM EDITING" or "GX Developer Operating Manual (Structured Text)".

I Local variable setting[MAIN] * - El|i|

Edit operation -
Fegistar | Insert | Add | Display global variables
Clase | Delete | Show assigned device

P
Au Label Constant Device type Comment
1 Initialization BOOL >||The process iz initialized
b
4 | 2y
@ To next page
3-5 3-5



3 ST PROGRAMMING

MELSOFT

@ From previous page

4) When entering labels continuously, click the or button under Edit operation to add a line.
The buttons under Edit operation have the following functions.

button ... Inserts a blank line into the current cell position.

button ...... Inserts a blank line into the place one line below the current cell position.
button ... Deletes one line in the current cell position.

B Local variable setting[MAIN] * . - |EI |i|

Edit operation
Register | [re— | Al e : izplay global varishles

Close | Delete

Showassigned device

Al Lahel Constant Device type Comment
1 [nitialization Bool > |The process iz initislized

(= - )

b
<| ay
5) After input is complete, click the | Register | button.
W | ocal variable setting[MAIN] * |0 x
Edit operation =]
Display global variables
Show assignec|device
Al Label Constant Device type Comment
1 Initializ ation BOOL > |The process is initialized
2 Defective DINT ~ |Total of number of defective goods
& good DINT w |Total of number of guality iterms
4 ield REAL - |Yield
i Inspectian BOOL ~ |Inspection flag ||
-
‘| | 47

< -

MELSOFT Serles GX Develo x| Click the button.

¥ Check the redefine error of the lakel.

The time period for checking gets longer
with increase in wvariahles.

@ To next page



3 ST PROGRAMMING MELSOFT

@From previous page

MELSOET series GX De x| Registration is completed.

@ Registration completed. Click the button.

=10]x]
_ Edit operation =
i Reoister | fEEm | Add | Dizplay global varishles
Close | Delete | Show assigned device
Au Label Caonstant Device tvpe Caomment
1 Initialization BOOL > |The process is initialized
2 Defective DINT  |Total of number of defective goods
| goad DINT ~ |Tatal of number of quality items
4 Yield REAL ¥ |Yield
& Inspection BOOL ~ |Inspection flag |
-
« | 'z

For details of the local variables, refer to the "GX Developer Operating Manual"
given in Related Manuals.



3 ST PROGRAMMING

MELSOFT

Entering a program >

ima innut? A program can be input freely in text format using the ST edit screen.
lod during npu
Whaﬂ Sh@MUd b@ ﬂ@@ Note the following points during input.

@ Use a space, | Tab | key or | Enter | key to enter a blank.

@ When the defined label, control syntax or comment is input, the
character color changes.
If it does not change, the possible cause is an input mistake or
undefined label.

Now, actually input a program in List-1.

List-1.
IF Initialization THEN
good := 0; Defective := 0; Yield := 0.0;
ELSE
IF Inspection THEN
good := good +1;
ELSE
Defective := Defective + 1;
END_IF;
Yield := DINT_TO_REAL(good)/DINT_TO_REAL(good + Defective);
END_IF;




3 ST PROGRAMMING

M Displaying the ST edit screen

k.

El--l (Unset project)
£ Global variables
="

(atm

s

Program

EEI-- Dewice comment
EEI-- Parameter
Device memory
Device inik

B

1) Double-click.

Project IFB I Skruckure I

< -

12 MELSOFT series GX Developer {Unset project) - [ST MAIN 1Row DStep]

; =1olx
=| Project Edit FindjReplace Convert Visw Online Diagrostics Tools Window Hel = |
I EEE P E R =
[Glosalvariabies =] | = o ‘ e “

H»‘H—'M»‘M—'Ol{}l— (1NN R 0 MO (510 (21N ST S (R +‘I:t|
S T Wl W N N P e P W W e el
=7 alel 2=l =zl el 2= FE el 2EE el
= == Nz (U R ez RS HE ] =
ililﬁlsﬂl kL Eli” %I %I % ra|r7 3 Fs‘l??‘lﬁl?e‘ B D e N e )l e B
8|1t 20| ¢l B|%[1n |t |
—— @
B et project)
lobal wariables
Yogran
=) mam
l _ﬂ Header
22 Body
%] Device comment
[] Parametsr
Device memory
i Device init
Praject Structure
Ready |qoz(H) Host station row  leol 3| Insert
B Entering the characters
[ STMAIN 1Row 0Step o =]}
¥ IF

MELSOFT

1) Double-click "Body" in the <<Project>>
tab.

2) The ST edit screen is displayed.

Enter "IF".

* |If entered in lower case, a control

syntax is converted automatically into
upper case.
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M Entering a label

MELSOFT

To enter a label, a label name may be entered directly or the label selection function be used.
To use the label selection function, labels must have been entered in advance.

Here, the input method using the label selection function will be explained.

Edit Find/Replace Conwert  Wiew  Onlin

Lndo Chrl+2

Redo (s

izt L e

oy ZEp| 2

Faste L o

Auto device setting(L) ... _

Global wariable setting ... 1) Click.

Select Funckion ... Shift+F11

Select label ...

All select ChrlH-a

select label x|
/7

Label | 2)Select "Initialization”. B | Comment
Defactive Tatal of number of d
good
Initialization BOOL 3
Inspectian BEOOL Inspection flag

Yield REAL Yield

3) Click. |

=10] x|

IF Initialization|

4) Label name "Initialization" is insertea

1) Click [Edit] —[Select label] in the

menu.

2) Select the label to be entered.

3) Click the button.

4) The label is inserted.
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B Entering a function
Enter a function in upper case. To enter, a function may be entered directly or the function selection function
be used.

Here, the input method using the function selection function will be explained.

|Edit Find/Replace  Conwvert  Wiew  Onlin 1) Click [Edit]—[Select function] in the

ndo Ctrl+-2 menu.
Reda (2Rl
izt e
Eopy (]
Paste (e
P
Auto device setking(L) ... 1) Click.

Global wariable setking ...

Select Function ... Shift+F11
select label ... Fi1
all select Chrl+-4

B =T MAIN 25cE =814 2) Select the label to be entered.

IF Initislization THEN
good = 07 Defective := 07 Tield := 0.0;

3) Click the button.

ELSE

IF TInspection THEN

good = good + 17

ELSE
Defective := Defective + 17

END_IF:

Vield:=

- Select function il
Look in All hd
DBPLUS_3_M DGRY_M DLIMIT_tD DSUM_
DBEPLUS_M DHABIN_S_MD DkAAx_M DTEST,
DCML_M DI_tM
DDABCD_S_MD DINC_M
oosansMD  DNTEW  2) Select "DINT_TO_REAL".
DDEC_M DINT_TO, - -
DEC_M DINT_TO_
DECO_M DINT_TO_INT DRCR_M DHMNR_
DEG_E_MD DINT_TO_INT_ DROL_M DXOR,

DELETE DROF_M Di<0OR_I
DELETE_E DINT_TO_REAL_E  DSER_M DZONE

DELTA_M DINT_TO_STR DEFL_M EI_M
DELT ki DINT_TO_STR_E  DSFR_M EMOD_
DSORT_M ENCO_I
. DETR_S_MD ENEG_I

3) Click.
»
Cancel |

@To next page
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@From previous page

I ST MAIN 25Row #rrtrkgtep * 1ol x|

4) The function name is inserted.

IF Initialization THEN
good := 0; Defective := 0; YVield := 0.0;

* The function argument type is
Fse displayed in the tool tip format.

IF Inspection THEN

good = good + 17

EL3E
Defective := Defective + 1;
END_IF;

Function argument type is displayed.]

Field:=DINT_TO_REALfh--oooooememoemamcenanceea ool

|FEAL DINT To_REAL! DINT 51 ]!

END_IF; A

4) Inserted.

B STMAIN 25Row Frbrakstep - ol x|

5) Refer to the function argument type

IF Initialization THEN

Dt n s Defecrine te 0 Tield te b0z displayed in the tool tip format, and
enter the argument to complete the
ELSE
; entry.
IF Inspection THEN

good 1= good + L1;

ELZE

Defective := Defective + 1;
END_IF;

Tield:=DINT_TO_REAL(good) /DINT_TO_REAL({good + Defective];

( 5) Complete \

B Entering a comment

Comments do not affect the program behavior at all. When program processings are described as
comments, they give the at-a-glance pictures of the processings.

END_IF;

First, enter a comment on Line 1 of the program.

i o bbbt e =10lxl} s Enter a comment by enclosing it with
IF Titialication THEN [ "(*" that represents the beginning of
T e the comment and "*)" that represents
i an end.

IF Inspection THEN

good := good + 1:

ELSE

Defective i= Defective + 1;
END_IF:

@To next page
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e

d ow KK e *
[ ST MAIN 25Row #kkkkkgtep *

=1of x|

(* Initialization is done. 7)

@From previous pag
IF TInitializatiom THEN

good t= 0; Defective := 0 ¥ield := 0.0;
(* The normal operation is processed. *)

ELSE
(* Iz the inspection passingz #)

IF Inspection THEN

good t= good + 1; (* The mmber of non-defective articles is added.
(* The inspection iz failing.  #)
ELSE

Defective := Defectiwe + 1; (% The mumber of defective goods iz added. *)
END_IF;
(* The yield is calculated. #

Field:=DINT TO_REAL{good)/DINT_TO REAL{good + Defectiwve);

END_IF;

MELSOFT

Refer to the example given on the left
and enter comments.
(List-2)

This completes program input.

int

- Display of label information
The label information can be displayed in the tool tip format.
: Place the mouse pointer in the label position.
: Label name -> Label type -> Label comment -> Device *
*: The device is displayed after convert (compile) is performed.
W ST MAIN 25Row 143Step

Operation
Display

(¥ Initialization is done.

IF Initialization THEN
good 1= 0; Defectiwve

EL3E

IF Inspection THEN

1

1= 0; Vield :

[* The normal operaticon is processed.

(¥ Is the inspection passing?

good 1= good + 1;

The nuwber o

Label information is displayed.j

on-defective articles iz

good->LOCAL->Total of number of gquality items—>D12284|

[* The inspecrTIo T

EL3E

Defective

* Change of display color

- Setting of auto indent

LTI TIII.
= Defective + 1;

Control syntax, comment and label character string colors, ST edit screen
background color, etc. can be changed.
Operation: Choose [Tools] — [Change display color] in the menu.

Indentation at the time when the key is pressed and the Tab width at the
time when the key is pressed can be set.
Operation: Choose [Tools] — [ST editor settings] in the menu.

For details, refer to the "GX Developer Operating Manual (Structured Text)".

[* The number of defective goods is add

3-13
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Converting (compiling) the ST program

e

ﬁ@mW%@mm@?

called convert (compile).

M Performing convert (compile)

Changing the program created on the ST edit screen into a sequence
program that can be executed by the programmable controller CPU is

The convert (compile) operation method will be explained using the created program.

Conwert  Wiew Cnline  Diagnostics  Tools  Mindow  Help -
ConvertfiZompile
ConyvertiCompile (Al pragrams being edited)
ConyvertCompile (ANl programs)
ConvertiCompile (Online change)

(1) At normal completion
The following message is displayed.

MELSOFT series GX Developer il

& Compile Completed.

Local label is re-alocated.
Write the program to FLC or Compare with the program in FLC
before execute RUN write function and change TC wvariable for PLC.

The comment of label will overwrite on device comment, Al right?

ST MAIN 25Row 143Step
(* Initislizatdwn is done ¥/

=10l %]

IF Initialization THEN
good = 0; Defectiwe := 0; Vield := 0.0;
(* The normal cperation is processed. %)

ELSE
(* Is the inspection passings *)

IF Inspection THEN

good 1= good + 1z (* The mmber of nom-defective articles is added.  *)
{* The inspection is failing. %)
ELSE

Defective := Defective + 1r (* The mumber of defective goods is added. ¥)
END_IF:
(% The yield 1z calculated. )

¥ield:=DINT T0_REAL(good) /DINT T0_REAL(good + Defectiwve):

END_IF;

1) Click [Convert] — [Convert/Compile] in
the menu.

Convert (compile) is completed.

Since the confirmation screen shown on
the left is displayed, click the [No | button.

If the button is clicked, the
"Comment data to be referred to
(comment by program) does not exist"
message may be displayed.

* At normal completion of convert
(compile), the number of steps is
displayed on the title bar.
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(2) When error occurs
The Compile error (Detail) dialog is displayed.

Now, actually see the debugging operation at occurrence of a compile error.

1) Change the program so that a compile error will occur.

W ST MAIN 25Row 143Step

(* Initialization is done. *)

IF Initialization THEN
good 1= 0. b Defective &=

(* The norma
ELSE

1% To +hea Gvoramtd ce wmooc

L+

2) Perform convert (compile).
Corwert  View  Online  Diagnostics

Tocls  Window  Help -

the menu.

ConvertfCompile
Convert/Compie (Al programs being edited)
Convert/Compie (Al programs)
Corvert/Compie (Online change)

Lt

3) A compile error occurs and the dialog is displayed.

1!

Compile error (Detail)

definition.

Prograrm narme MAINF)
Errorstep/R... | Error detail
Error: Type mismatch for =" (CB030)
-
All programs
Jump

Lt

4) Confirm the line on which the error has occurred.

X

Compile error (Detail)

mouse.

Frogram name MAIN(F)

Error detail

Error step/F.

Close

All prograrms |

Jurnp

2) Click.

@To next page

Click [Convert] —

Change Line 3 in List-2.

RYOUHIN :=0; — RYOUHIN : = 0. 0;

[Convert/Compile] in

x|l Confirm the error step/line and error

x|l 1) Select the error definition with the

2) Click the button.
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@From previous page

5) Track down the cause and correct the faulty part.
The error indication mark is displayed on the ST edit screen.

MELSOFT

Confirm the error definition and program contents, and correct the program.

ST MAIN 25Row Hoiololokgrap

(* Initialization iz done. *)

(| \The normal operacion is processed.

Error indication mark |

good 1= good + 1: &
(¥ The inspection is failing. 7}
ELSE

Defective 1= Defective + 1

END_IF:

(¥ The yield is caleulated. 3]

END_IF:

F Initialization THENW
= wood i= 0.0; Defective i= 0; ¥ield :

—lolx|

The nuwber of non-defectiwve articles is added. *)

2 (% The muber of defective goods is added. *)

Tield:=DINT_TO_REALigood] /DINT TO _REAL (good + Defective):

Correct Line 3 in List-2.

good : = 0. 0; — good := 0;

Click [Convert] — [Convert/Compile] in
the menu.

int

The error location and actually corrected part may be different.
Identify the faulty part from the error definition displayed in the "Compile error
(Detail)" dialog and the program contents of the line where the error indication mark

is displayed.
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Chapter 4 explains the procedure to write the converted (compiled) sequence program to the
programmable controller CPU and the procedure to read the sequence program from the

programmable controller CPU.

M Performing write to PLC
The operation method for write to PLC will be explained.

Display the Write to PLC dialog and write the program and parameters to the programmable controller CPU.

|Dnline Diagnostics  Tools  Window  Help
Transfer setup ..,

1) Click.

Read fram PLC ...

Werify with PLC ...
Write to PLC(Flash ROM) *
Delete PLC data ...

COr1

o> P

ationNo.lHost FLC type |0

Connecting interface

Cloze |
Pazzword setup... |

— Related functions
Tranzfer setup... |
Fepword sefup:. . |

Fiemote operation... |
Clear PLC memory... |
Format PLC memory... |
Amange PLC memory...l
Create title.... |

Bytes

Cancel all selectionsl

Select all

[V Label program [ST FE Stucture) | araet IProgrammemory.-"Devic:ememory j
mmermnory

D evice comment

o[] COMMENT

Parameter

E PLC/Metwork/FRemaote pazzword

2) Select.

jegister

wWiholerange

% Hange specification 25 ID -

|32?B?

Total free space
wolume

L+

MELSOFT series GX De:

@ Completed,

Free space volume

x|

* When performing write to PLC, put the
programmable controller CPU in a
STOP status.

1) Click [Online] — [Write to PLC] in the
menu.

2) Select the "Label program (ST, FB,
structure)" check button in the <<File
selection>> tab.

* When the check button is not selected,
only the actual program is written.

3) Click "Param + Prog".

4) Click the button.

* Reset the programmable controller
CPU and put it in a RUN status.

If an error occurs, choose [Diagnostics]
— [PLC diagnostics] in the menu of GX
Developer, and confirm the error
definition.



4 READ/WRITE FROM/TO PLC CPU MELSOFT

M Performing read from PLC
The operation method for read from PLC will be explained.

Display the Read from PLC dialog and read the program and parameters from the programmable controller

CPU.
lm Diagrioskics T,
] Transfer setup .. 1) Click.

1) Click [Online] - [Read from PLC] in the
menu.

‘Write ba PLC L.,
o Merify with PLC ..
I Write to PLC(Flash ROM) 3
| Delete PLC data ...

Read from PLC

x|

2) Click "Param + Prog" in the <<File
selection>> tab.

COR1

Connecting interface Lo IP

ationNo.lHost PLC type |0

Title |

ermary

Common I Local I

Execute

= [Wevice data
| AN
Cancel all selections TR I

=) Frogram
o D Label program [ST.FB Structure] 03/ /07 1318
E| Parameter
- [ PLCNetwork/Remote password 0212/2514
Bl Device memary

“[] Device data
4| | i

File register,

Cloze |

— Related functions

Transfer zetup... |
Feemmarnd setup... |

Fiemate operation... |
Clear PLC memary... |
Farrmat PLC remary. .. |

& yhole range

MI ’7(‘ Ranoe specification 2 Ilj -

|32?B?

Amange PLC memory...l
Create title... |

Total free space
wolume

Free space volume

Bytes

-

MELSOFT series GX Dey

@ Completed,

x|

3) Click the [Execute] button.

If an error occurs, choose [Diagnostics]
- [PLC diagnostics] in the menu of GX
Developer, and confirm the error
definition.
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Chapter 5 explains the online debugging operation of the sequence program written to the
programmable controller CPU using the monitor function and device test function.

[Z=" Monitoring the sequence program.
[Z=" Changing the bit device value and conducting a device test.

[~ Changing part of the sequence program and writing it to the programmable controller CPU in
RUN status.

5.1 Monitoring the Sequence Program

This section explains the operation method to monitor the sequence program.

M Displaying the monitor screen
Online  Diagnostics  Tools  Window  Help -

1) Click [Online] — [Monitor] — [Start

TransFer setup ... . .

J monitor] in the menu.
Read from PLC ...
‘rite to PLC ...
Werify with PLC ... |'I:|'f&‘:|
Write ko PLC(Flash ROM) U W e
Delete PLC data ...
Chiange BLE data athibutes ... t iI ié EI
PLC user data » | T Eson sER B EEE I fEA = [ =

2= = B (= (W= =T = (=) =t (=l =l =R )
TManitor IaEmitar mode i)
Debug 3 Ianitor (Write mode)

1) Click.

Trace 3 Start maonitor (Al windows)

Remote operation ... Alt+6 Stop monitar (Al windows)

Password setup 3

Stop manitar: AlE+HES
Clear PLC memnrs

<

=] ST{Monitoring...) MAIN 25Row 143Step

=10| x|

(* Initialization i=s done. *) A|
IF Initialization THEN Initialization = 0
good := 0; Defective := 0; ¥ield := 0.0;

good = 0, Defectiwve = 0, ¥ield = 0.000

(* The normal operatiy
- ST edit screen Monitor screen
(* Is the inspect

IF Inspection THEN Inspection = 0

good = good + 17 i* The mamber of non-defective art:

good = a
i* The inspection is failing. )
EL3E
Defective := Defective + 1; (* The mumber of defectiwve good: Defective = o
END_IF;
i* The yield is calculated. )
Wield:=DINT TO_REALigood) /DINT TO_REAL(good + Defective); Field = 0.000, good = 0, Defective = o

END_IF;

=
<| | »

The labels displayed on the ST edit screen are displayed on the same lines of the monitor screen.
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5.2 Device Test

The value of the label (bit device/word device) in the programmable controller CPU can be changed
directly.
Here, the bit device value is changed to confirm the program behavior.

H Confirming the program behavior
The operation to change the bit device value will be explained.

Online  Diagnostics  Tools  Window  Help - 1) Click [Online] - [Debug] - [Device
Transfer setup ... .
J test] in the menu.
Read from PLC ...
Wite ko PLC ...
Werify with PLC ... =
Wwrite ta PLC{Flash ROM) » PLETON B
Delete PLC data . k=
Chiange FLE data attributes ... Ji—lﬁl El
PLC user data v |0 S e EE 1) Click.
=N =2 S = =
Manitar 3
— N Forced input output: registration/cancellation ...
Forcibly turn ON the label "Inspection" that represents the bit device. 3

x| 2) Input " Inspection” into the bit device.

Close | 3) Click the | FORCE ON | button.
=

Hide histary
FORCEON | FORCEOFF | Toggleforce | 4|

2) Enter "Inspection”.

vy 3) Click. J
' Device I LI
" Buffer memory  hodule start] /0 | v[ (Hex)
Address | ~| |HEx ~]
Setting value
| [pEC =] [16bitineger =] Setl

Frogram
’7 Label reference program IMAIN ll

— Execution history

Device Setting condition | Frograrm name | FEird |

Inspection Force OM kAN
FFind mext |
Be-setting |
4 |ﬂ Clear |

@To next page
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Make confirmation on the monitor screen.

W sT(Monitoring...) MAIN 25Row 143Step : - |EI|£
[* Initialization is done. #) -
IF Initialization THEN Initialization = 1
good := 07 Defective := 07 ¥ield := 0.0; good = 503493, Defective = 1, ¥ield =

[¥ The normal operation iz processed. ¥)

EL3E
(* TIs the inspection passing? *) ON

IF Inspection THEN Inspection = 1
" " f
good := good + 1; (* The mawber of non-defective a good = 503493% QOOd value increases.

(* The inspection is failing. )

ELZE|
Defective = Defective + 1; (¥ The number of defective go Defective = 1

END_IF;

[* The ¥ield iz calculated. )

Tield;=DINT TO_REAL(good) /DINT TO_REAL (good + Defectiwve); Tield = 1.000, good = 503493, Defective =

END_IF;

b
<| | » |

Also change the other label values and confirm the program behavior.

Iv

— int
GX Developer supports the following debug functions for the programs created in

ST language.

* 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.

For details, refer to the relevant section in GX Developer Operating Manual
(Structured Text).
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When the programmable controller CPU is in a RUN status, part of the sequence program can be

changed.
This is called online change.

Actually change part of the sequence program and perform online change.

B Changing part of the program and performing online change
Change the calculation expression of "Yield" and perform online change.

1) Change part of the program.

l

Yield := DINT_TO_REAL (good)/DINT_TO_REAL (good + Defective);

Yield := (DINT_TO_REAL (good)/DINT_TO_REAL (good + Defective))*100.0;

W sT(Monitoring...) MAIN 25Row 148Step

(* Initialization is done. *) Y

IF Initialization THEN
good == 0 Defectiwve := 0; Tield := 0.0}
[* The normal operation is processed. *)

ELZE
[(* Is the inspection passing: *)

IF Inspection THEN

good 1= good + 1; (* The nmuwber of non-defectiwve articl
[* The inspection is failing. )
ELSE
Defective := Defective + 1; (* The number of defective goods i
END_IF:
[* The yield is calculated. *
* Yield:=(DINT _TO_REAL{good) /DINT TO REAL (good + Defectiwe])*100. 0
END_IF;

Changed.

il

« I

=10 x|

Initialization = 0

good = 2919230, Defectiwe = 1834337, Tield

Inspection = 1

good = 2919230

Defective = 1834337

Field = 0.5614, good = 2919230, Defectiwve
« | i

"*" indicating the line to be online changed is displayed on the indicator bar of the target line.

2) Execute online change.

|Cu:unvert Wiewd Online Diagnostics  Tools  Window  Help -
Convert i Compile
CorvertCompile (Al programs being edited)
CorvertCompile (Al programs)
Corvert/Compile (Online change) Shift+F4

@To next page

Click [Convert] — [Convert/Compile
(Online change)] in the menu.



5 DEBUGGING THE PROGRAM

MELSOFT
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3) The confirmation message is displayed.

MELSOFT series Gx Developer

]| Click the button.

& Caution!
FLC control has changed.

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

Don't write to the same program from a plurality of place
at the same time,

Ensure the FLE program and the program to be converted match,

Ok’?

Wirite destination program; MAIN

@To next page
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4) Online change is completed.

MELSOFT series GX Developer x| Click the button.
RN write processing has completed.
There are 439 RLUM write maintenance steps remaining.
CALITICN!

The execute program and the label pragram may
differ when label programisT,FB, Structure)

exists in the PLC.

Please execute PLC read in order to read correctly,

B sT(Monitoring...) MAIN 25Row 148Step _ ol x|
(* Initialization is done. *) ‘I
IF Initialization THEN Initialization = 0
good 1= 07 Defectiwve := 0; Tield := 0.0; good = 100, Defective = 1, Tield =

(% The normal operation is processed. ¥)

ELZE
(¥ Is the inspection passing? *)

IF Inspection THEN Inspection = 1
good = good + 17 (* The number of non-defective artic good = pRiln}
[* The inspection iz failing. L]
ELSE
Defective := Defective + 1 (* The mmber of defectiwve goods Defective = 1
END_IF;
(¥ The yield is calculated. )
| Tield:;=(DINT_TO_REAL {good) /DINT_TO_REAL(good + Defective))*100.0 ; Tield = 100,000, good = 100, Defective =
END_IF:
Reflected.

¥ | il 5

"*" that indicates the online change target line disappears.
On the monitor screen, confirm that the present value of "Yield" has changed.
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6 SAVING THE PROGRAM INTO THE PERSONAL COMPUTER
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In Chapter 6, the completed project is saved with a name.
Bl Saving the project
Save the created project with a name.
Project Edit Find/Replace Convert View 1) Click [Project] — [Save as] in the
Mew project .. Cirl+M | menu.
Open project ... Cirle0
Close project 1) Click.
Save

Save the project with a new name X||  2) Input as follows.
/ _ = - Drive/Path : C:\AMELSEC
P b d I[- -] "I\
o - - Project name : SAMPLE_ST
0. ] - Title : work-check
B3 DM aviPlus
3 Easpsocket
B3 Gpow 3) Click the button.

[0 G [EC Developer 5.00

3) Click.

:
) Cancel |

Dirive/Path |E:\MEL5E|:

Froject name IS-"bth'”:'LI':_S T

@e Iwurk-check /\

The program created this time was saved as described below.
Drive/Path : CAMELSEC
Project name : SAMPLE_ST
Title :work-check

2) Set these.

This completes a series of operations from the creation of
the new ST project to the input and online debugging of the
program to the storage of the project.

Fully understand the operations performed until now, and
proceed to Chapter 8.
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This chapter introduces useful functions for editing ST programs.
For more information, refer to the "GX Developer Operating Manual (Structured Text)".

(1) Window division
Every time it is desired to confirm the contents midway through editing of a large program, it is
troublesome to scroll the screen to see the program ...

At such a time, use "Window division".
Choosing [Window] — [Divide into two] in the menu displays the screen in vertically divided windows. The
divided windows can be scrolled/edited individually.

(2) Bookmark
When it is desired to jump to a specific line, it is troublesome to search the program from the beginning ...

At such a time, use "Bookmark".

Preset the bookmark by choosing [Find/Replace] — [Bookmark setting/release] or [Find/Replace] —
[Find] — "Set bookmark" in the menu.

By choosing [Find/Replace] — [Bookmark list] in the menu, any line can be selected from the Bookmark
list dialog to make a jump to that line.

(3) Display of label information
It is desired to know the device assigned to the label ...

At such a time, use "Label information".

When the mouse pointer is placed on the label,

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

is displayed in the tool tip format for at-a-glance confirmation of the contents.

Note: - Applicable to converted (compiled) programs.
- Confirmation can also be made by activating "Show assigned device" on the Local variables
setting screen.

(4) Select function
It is desired to input the function whose name has been forgotten ...

At such a time, use "Select function”.

Choosing [Edit] — [Select function] displays the Select function dialog to allow the function name to be
selected. Also, since the function argument type is displayed in the tool tip format when the function is
inserted, the argument can be input with reference to that argument type.

(5) Change of display color and font
It is difficult to differentiate between the character strings on the edit screen since they have the same
color, or it is desired to change the character size ...

At such times, use "Change display color" or "Font".

Choosing [Tools] — [Change display color] in the menu displays the Change display color dialog to allow
the comment, control syntax, character, label and background colors to be selected. Changing the
display color improves readability.

Choosing [Tools] — [Font] in the menu displays the Font dialog to allow the font type, style and size to be
selected. Making easy-to-use setting improves operability.
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Chapters 1 to 7 explained the basic operation methods and functions for creating ST programs.

In Chapter 8, create a function block (FB) in ST language and paste it to a ladder program to create
a program to be used.

The main items to be explained in this chapter are as follows.

[Z= Adding a new FB.

[Z=" Defining FB variables.

[Z=" Creating an ST program.

[Z=" Creating an FB in ST language.

[Z5 Using the ST-written FB in a main program.

8.1 Creating an FB

b @@k F B)? An F?” where often used processings are predefined as parts, can be
et e

used in the necessary area of each program.

Creating a new project >

M Creating a new project
The creation method of a new project to create a main program in ladder format will be explained.

Click [Project] — [New project] in the menu to display the New project dialog.

x| 1) Enter as follows.
PLC series - PLC series :QCPU (Q mode)
[aCPUGmode) =] - PLC type :Q02(H)
ot 2 Giick j - Label setting  :Use label
vpe ick. _
|uDE[H] ~] Program type :Ladder
~Program type————————— ~Label setting————————————— )
€ Ladder " Do not|use label 2) Click the button.
CI5FC [T HELSAPL " Use laflel
~ [Select when|uzing ST progran,
ST FE and
A and strugtures]

r “1 iz the =ame az program data's name iz created.
iy 1) Set these.

Diive/Path [ MELSEC

Project narme I Browse., |

Title |

@ To next page
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@ From previous page

\#MELSOFT series GX Developer (Unset project) - [LD{Edit mode)  MAIN :l_; 24 =] 5] . .
Tl project Edk EndiReplace Convert View Onine Diagnostics Ieels Window Help - N 3) A new project is created.
| D|=E| & &[] alalal 2] @le B
[Blobal variables =] ] J |§|°1= Ll = ' ‘
4[4 B i T I o1 e M S 1x:|
sF7|sFB|aF7|aF8| aF5|cafs naﬁﬂ Fi0]aFg
Apphcatuun instruction
[£1 S0 _I_Iglil_l HEHIE]
Jﬂﬂﬂﬂﬁlﬂ‘ = Fs st B |F? =5 |FE = |ts "61" LElaFElaF?laFBlaFDla
Y e e e
———— ¥ ii
L] (EWD

=18 (Unset project) | i

=| Global wariables

£ Program

§'] Device comment

Parameter
. Device memory
L] Device init

Application instruction [Qo2(Hy [Host station [owrarte

Adding a new FB

B Adding an FB
The operation method to add a new ST-written FB will be explained.
1) Right-click "Function Block" in the

II 1) Right-click. <<FB>> tab to display the menu.
EI-- (Unset prnject)ﬁ -

Project  Fg abruckture |

@ To next page




8 ST PROGRAMMING APPLICATION (PASTING FB TO LADDER PROGRAM) MELSOFT

@ From previous page

7 — 2) Click "New".
E‘ {Unset project) 2) Click.
Zopy ..
Delete ...
Rename ...

Change pragranm bR ...

* Mok sark
Sort data name ascending
Sort data name descending

Project  Fg I Skruckure |

Lt

Set the New dialog.

x| 3) Enter as follows.
- Data type : Function Block
(ambac o]  Program type - ST
[Function Block [ - Data name : CALCULAT
Frogram type 4) Click. l - Title : The yield is calculated
" Ladder
£ SFC [ MELSAP-L 4) Click the button.
@ ST
Data name
|CALCULAT |
Title
IThe yield is calculated 3) Set these.

L /

5) Click the button.

[ 5) Click.

@ To next page
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@ From previous page

17 MELSOFT series GX Developer (Unset project) - [FB ST CALCULAT The yield is calculated 1R0 _ o] x|

x .
T Project Edit Find/Replace Convert Yiew Qrine Diagnostics Tools Vindow Help - _ = x| 6) A new data name: CALCULAT IS
bt 30| G B2t 1] ]| il v =] | =] ﬁﬁ\ added
8T e e R e e e B e s e R e B R Bl '

]| 58 o = 1] e el e a2 el @ il _n
x|

E-88 (Unset project)
=8 Function Block

E Header The v\e\d is calculated
/E Body The vield is calculated

Project fFe Structure

Body The yield Is calculated [oziH) [Host station

T |
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MELSOFT

Defining FB variables

e

The labels used in the FB are called FB variables (FB labels).

M Displaying the FB variable (FB labels) setting screen
Here, the operation method to define FB variables (FB labels) will be explained.

=88 (Unset project)
28] Function Block
E-ED) CALCULAT The vield is calcUlated
EH Header The vield is calculated
-8 Body The vield is calculated

Project FR | Structure |

<t

17 MELSOFT series GX Developer (Unset project) - [FB variable setting[CALCULAT] The yield is calculal
] Project Edit Fnd/Replace Convert Yiew Onine Diagnostics Tools

ST

1) Double-click "Header" in the <<FB>>
tab.

2) The FB variable (FB labels) setting

Window  Help —|=| x|
L] 2] i) ] ] e ] | [crotal variale] =] | = o]

EIEIEI_IM%IEI:I:I@IE@I_’&I@I@IE@I S e e S T R

7|7

screen is displayed.

=8 (Unset project)

EEHREEEEEEE
=8 Function Block

Editoperation
Register ‘ et Ad d
=18 CALCULAT The yield is calculated C\DSE DE\E(E
8 Header The yield is calculated

) Body The yield s calcuiated
5 Body The \nEu(/OutEut Label [ Constant [
I [

=i

Project FB_|Structure ]

Ready

[Go2(H) |Host station [
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MELSOFT
M Setting the FB variables (FB labels)
1) Select the Input/Output type.
Select the label type. There are the following four types.
VAR _INPUT ......... Variable input from FB outside
- VAR_OUTPUT..... Variable output to FB outside
VAR _IN_OUT ...... Variable having the input and output functions
*"Blank".................. Variable used in FB inside
= FB variable setting[CALCULAT] The yield is calculated* - |EI |i|
Edit operation
Register | Insert | Add
Close | Delete |
| InputfCutput Label Constant Device type Com |
1 - - -
VAR_QUTPUT
VAR IN_OUT
‘ ol
2) Enter the label name.
Enter the label name within 16 characters.
= FB variable setting[CALCULAT] The vield is calculated® - |D |i|
Edit operation
Register | Insert | Add
Close | Delete |
N\
InputfCutput Lahel Constant Device type Com_~ |
1 [vAR INPUT v [GooD M > <
~ @ @@
‘ ol

@ To next page
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@ From previous page
3) Enter the device type.

Enter it directly or make selection from the list box.

W FB variable setting[CALCULAT] The yield is calculated* : - |El|i|
Edit operation
Fiegister | Insert | Add |
Close | Delete |
4 )
Input/Cutput Label Constant Device type Com |
1 VAR INPUT ¥ |GOOD N DIMT hd hd
- J
‘ ol

4) Enter a comment into the label.
Set it within 64 characters.

B FB variable setting[CALCULAT] The vield is calculated® - O] X
g ¥l

|»

Edit operation

Register | |nsen| Add |

Close | S Delete

Ve

| | Input/Cutput | Lahel | Constant | Device type | Comment

1 [vAR NPUT ~[GooD N [ [DINT + [Number of guality iterns
o

—

-
N 4

1

<t

5) After input is complete, click the button.

[ FB variable setting[CALCULAT] The yield is calculated* = |EI|

Edit operation

[ — |

Input/Ciutput Label Constant Device type Comment
1 |vAR INPUT > |GOOD M DINT > |Number of quality iterns
2 |vAaR_INFUT v |[DEFECTIVE_IN DINT « |Mumber of defective goods
3 |vAR_QUTPUT  «|YIELD_QUT REAL = [The vield iz calculated
-
4| | v 4

@ To next page
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@From previous page
MELSOFT Series GX Develope x| Click the button.
¥ Check the redefine error of the lakbel.
The time period for checking gets longer
with Increase inwariables.
MELSOFT series GX Deve il Registration is completed.
Click the button.
@ Registration completed.
When registration is made, "*" displayed on the title bar disappears.
[ FB variable setting[CALGULAT] The vield is calculated - |EI |i|
- [ Editoperation =
. Register Insert | Add |
Close | Delete |
Input/Cutput Lahel Constant Device type Comment
1 |WAR INPUT > |GOOD IN DT > |Mumber of quality items
2 |VAR_INPUT v |[DEFECTIVE_IN DT = |MNumber of defective goods
3 |[vAR_OUTPUT = |[YIELD_OUT REAL v [The yield is calculated
4 » 4

REMARK

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

Creating an FB in ST language

The operation to input the program in List-3 will be explained.

List-3
YIELD_OUT := DINT_TO_REAL(GOOD_IN)/DINT_TO_REAL(GOON_IN + DEFECTIVE_IN);

M Displaying the FB definition screen
= ' 1) Double-click "Body".

=88 (Unset project)
=8 Function Block
=-EL CALCULAT The yield is caloulated

----- [ Header The vield is calculated
' Body The vield is calculated

B

1) Double-click.

Project FB |Stucture |

2) The FB definition screen is displayed.

i MELSOFT series GX Developer (Unset project) - [FB ST CALCULAT The ieldis calculated 1Row (* _ o x|
— Project Edit FndReplace Convert Wew Onine Diagnostics Tooks Window Hep = x|
| 28]kl 37| G| B8] [ e | [ciobervorcbi= =] | =l o

S A - e e i o e e M B O R B 5

A e A R T H A EE EEE ]
El
=88 (Unset project)
=8 Function Block
EHEL CALCULAT The vield is calculated
] Header The yield is calculated
) Body The yield s calcLiated
Project FB Strictire
Header The yield is calculated [Go2H) [Host station row  1col | linsert. | UM | v
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B Inputting the program
Input the FB program body as in the method of inputting the main program described in Chapter 3.

Input the program in List-3.

W FB ST CALCULAT The yield is calculated 1Row (FeEek)Sie - |I:I |i|
DINT_TO_REAL{GOOD_IN) /DINT_TO_REAL (G00D_IN + DEFECTIVE_IN) |

TIELD _0UT :=

M Converting (compiling) the FB
Click [Convert] — [Convert/Compile] in the menu to perform convert (compile).

MELSOFT series GX Develog X
2 per S Click the button.
@ Compile Completed.
S

Lt

At normal completion of convert (compile), the number of steps is displayed on the title bar.

= FB ST CALCULAT The vield is calculated 1Row (15)Step — |EI |i|
= DINT T0_REAL(G0O0D_TN)/DINT TO_REAL(GOOD IN + DEFECTIVE IN) |

TIELD 00T :

Compile processing is completed.
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8.2 Pasting the FB to a Main Program

Create a main program (ladder) using the FB created in Section 8.1.

MELSOFT

Defining the local variables

e

Define the labels used in the main program.

M Displaying the Local variables setting screen

| 1) Double-click "Header".
=8 (Unset project)
: Global variables
=g Program
=] MAIM
-2 Header _
1) Double-click.
f__ﬁ] BOdY
=-{¥] Device comment
#-{=] Parameter
-[B] Device memory
-8 Device init
Project |[FB | structure
12 MELSOFT series GX Developer (Unset project) - [Local variable setting[MAIN] ] =|ofx| 2) Local variable Setting screen is
T Projest Edit FindReplace Comvert Yiew Orline Diagnostics Tools Window Help _ = x| .
0 ] B s ] [t v = | = o] displayed.
D=l 8| slBe-|-| eslal <bl alel @lel| L eld] o LE R e LasEE
]| | | ] e ] e ] el S ] el e i
Editoperation
E éﬂ;e:b:‘r?aerc‘a%‘es Regiter ’7 nsert | Add Display global variables
=] Eo’g‘:\a‘z Cly Delete Sh igned d
% :ZZjer [ Taul Label I Constant [ Device type [
) Device comment: Lo T 1 I I Ea|
[&] Parameter
Device memory
~{&] Device init
Project [FB__| Structure ] q | ol
Ready [Q02(H) [Host station [ | [ vom | 4
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M Setting the local variables (headers)
Refer to Chapter 3 and make setting as follows.

= Local variable setting[MAIN] * : - |0 il
Edit opetation =
Registar Insert | Add | Display global variahles
Close | Delete | Ehowassigned device
Al Label Constant Dievice type Comment \ o
1 Initializ ation BOOL ~ |The process is inifialized
2 Defective DINT w |Total of number of defective goods
3 good DINT w ||[Total of number of quality items |
4 ield REAL ~ |Yield
fi Inspection BOOL  |Inspection flag -
=
4| 4

After input is complete, click the
button.

The registration of the local variables is
completed.

Click the button.

MELSOFT series GX De

When registration is made, "*" displayed on the title bar disappears.

B Local variable setting[MAIN] _|olx|
— [ Bl =
Registar Insert | Add | Display global variahles
Close | Delete | Show assigned device
ALl Label Constant Dievice type Comment | -
1 Initialization BOOL > |The process is initialized
2 Defective DINT w | Total of number of defective goods
3 good DINT w || Taotal of number of quality items |
4 “ield REAL - |vield
5 Inspection BOOL + |Inspection flag hd
4| LA
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Creating a main program >

Display the main program edit screen and input the following program (List-4).

List-4
Initiaslization
| I
g9 — | [omov KD good i
[ DMGY KO Defective i
r )
[EMOV EO Tield i
r .
[RsT Inspection ki
Initialization Inspection

o+ Kl

| |
mu_/M/ 1 L good 1
Inspection
} [D+ Kl Defective }

CALCULAT (FE1)

115 [good  HD:moOD_IN YIELD_OUT:R|[Tield ]

[ Defective Hp:DEFECTIVE_IN

148 [END }

M Displaying the edit screen
Double-click "Body" in the <<Project>> tab to display the edit screen.

LMl & | D(Edit mode) MAIN ( 35) Step ® - ol x|

B8 st_sample
55 Global variables
4w Program
MAIN
i Header
% By
=] Device comment
Parameter
~{&] Device memory
B Device init

Project |FB | Structure <l

@ To next page
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@From previous page
B Inputting the program in ladder format

Refer to the following diagram and input the program.

MELSOFT

L0 LD(Edit mode) MAIN ( 35) Step * : _ o] x|

=B (Unset project) [ Imwislizcaties | "

-] Global variables — | om0y Ko good 1

=4 Frogram

= MAIN [pmoy ED Defective 1

: - Header

L Body
=] Device comment [EMOV  EO ¥ield ]

{#] Parameter
Device memory

[RST Inspection }
B Davice init
[nitialization  Inspection
| | I

{ { | {D+ KL good }
Inspection

f [o+ Kl Defective 1

[ 0] [END 1

Project: IFB Structre LI

B Pasting the FB

Switch to the <<FB>> tab, and drag and drop the FB program to the target place.

¥ Tnitialization ﬂ
— [ o good
=88 st_sample
B8] Function Block mEoy o et
LAT The | d :

ader The yield is calculated

£H He,

H N [Emoy 0 Tiald
B Body The vield is calculated
[RST Inspection
nivializarion Inspection
I} [0+ KL goed
inzpection
f [D+ Kl Defective

N /AN -
[ &

Project Fp Structure LI

L+

The FB is inserted into the main program.

B W LD(Edit mode) MAIN ( 35)Step * =10 il
= (Unset project) [nitialization -
=8 Fumction Block | [CHIT good i
B £ CALCULAT The yield is caloulated
8 Header The vield is calculated S ) Defective 1
2 Body The vield is calculated
[EMOV  EO Tield
{RST Inspection i
[nitialization  Inspection
_’H’ ]} {D+ KL good i
[nspection
o+ i) Defective 1
CALCULAT [FBL)
D: GOOD_IN YIELD_OUT:E
D:DEFECTIVE_IIT
Project Fg Struicture

@ To next page
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@me previous page

M Inputting the input ladder section and output ladder section
Refer to the following diagram, and input the input ladder section and output ladder section.

MELSOFT

25 LD(Edit mode) MAIN ( 35)Step* : o |E| |i|
=88 (Unset project) [nitialization -

=+ Function Block — | [prov R0 geed
1 [ED) CALCULAT The yield is 1

H Header The yieklis ¢ [oM0¥ KD Defective 1
B Body The vield is cal

[Emov  E0 vield ]I

{RST Inspection 1

Mnitialization Inspection
a
Input ladder section Output ladder section
——Dd

CALCULAT (FE1)

b [uood }D:ﬁbun_m
2l i [petective Ho:vEFECTIVE 0

Project FB | Structure | e

M Performing convert (compile)
Click [Convert] — [Convert/Compile] in the menu to perform convert (compile).

Convert (compile) is completed.

MELSOFT series GX Developer il
Click the button.

& Compie Completed,

Local label is re-allocated.
Write the program to PLC or Compare with the program in PLC
before execute RIUN write function and change TiC variable for PLC.

The comment of label wil overwrite on device comment. Al right?

 e——
B LO(Edit mode) MAIN 183 Step _ o] x|
fnitializatls -
aal— | [Duov K good 3
[onov ) Defective 1
[EMOV  ED Tield 1
[RST Inspection }
Mnitialization Inspection
100 ! | } [o+ Kl qood 1
[nspection
f {D+ Kl Defective 1
CALCULAT(FEL)
umsp—————— Jgood  }{D:GOOD_IN YIELD_OUT:R{vield }—+—
———Defective HD:DEFECTIVE_IN
146 {END 1
=
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8.3 Online

Write the sequence program to the programmable controller CPU, and confirm the program
behavior using the monitor function and device test function.

Writing to programmable controller CPU >

B Performing write to PLC
Refer to Chapter 4 and perform write to PLC.
Choose [Online] — [Write to PLC] in the menu to display the Write to PLC dialog.

write to PLE x| * When performing write to PLC, put the
Comecinginaraca  [COMT o> [Promoae programmable controller CPU in a
PLC Connection [Metwark Mo, |7 Station Mo, lm PLCtype |Q02(H) STOP StatUS

Target memany Ingram memaory/Device memary LI Title I

File selection | Device datﬁl Frogram | Comman | Local |

Excaite oose the "Label program (ST, FB,
__ee=e | | 1)Choose the "Label ST,FB
Param+Prngl Selectall | Cancel all selectmnsl t t " h k b tt . th <<F'I
Target Ingram memony/Device memory LI LI struc ure) chec ution in e le
Ty Passward setup selection>> tab.
Device comment . Releteciunetiars *¢ If the check button is not chosen, only
L] COMMENT 2) Clik _Trenstersetip._ | the actual program is written.
PLC/MNetwork/Femote password Keymward setup | 2) C“Ck "Pal”am + PI’Og"
Remote operation... |
Clear PLC memo| .
: IC € | EXecute | button.
1) Select _Oerenenoy || 3y Glick the [E te | butt
W i Format PLC memory.. |
£ Yyhole range Arrange PLC memory. |
& Bange epeciiication ZR 0 - ISZ?E? Create title |

Tatal free space
Free space valume
volurme Byles

MELSOFT oot T D: x| 3) Write to PLC is completed.

@ Completed, * Reset the programmable controller
CPU and putitin a RUN status.

If an error occurs, choose [Diagnostics]
— [PLC diagnostics] in the menu of GX
Developer, and confirm the error
definition.
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MELSOFT

Monitoring the sequence program

e

Monitor and confirm the sequence program.

The monitor start/stop operation is as follows.

@ When starting monitor
[Online] — [Monitor] — [Monitor mode]
@ When stopping monitor
[Online] — [Monitor] — [Stop monitor]
@ When resuming monitor
[Online] — [Monitor] — [Start monitor]

Monitor display
W LO(Edit mode) MAIN 183 Step —10] x|
Initialization Inspection ;I
100 —A£ [o+ Kl good i
The proc Total of
bos iz i Comment display nurher
mitializ of guali
ed ty items
7 [o+ El Defective ki
Inspecti Total of
on flag number _I
of defec
tive goo
CALCULAT [FEL)
115 [good | D:GOOD_IN YIELD_OUT:R{¥ield ]
Total of [Number o The yiel |Tield
nuwber | gualit d i= cal
of guali|y items culated
ty items
——[Dbefective '} D:DEFECTIVE_IN
Total of Humber o
number f defect
of defec iwe good
tive goo =
148 [EnD L
=

The comments set on the Local variables setting screen can be displayed by choosing [View] —
[Comment] in the menu.
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Confirming the program behavior >

Change the value of the bit device in the programmable controller CPU and confirm the program
behavior.

M Conducting a device test
Refer to Section 5.2 and change the value of the bit device.
Choose [Online] — [Debug] — [Device test] in the menu to display the Device test dialog.

x| 1) Input "Inspection” into the bit device.

—Bitdevice-| 1) Input "Inspection".
—= Cose_| 2) Click the [FORCE ON] button.
Inspection ;l
""" Hide history
_____ FORCEOFF | Toggleforee | |—— |
2) Click. \J
& Device | LI

" Buffer memory Modulestartl,fo| | (Hex)
Address I - IHEX >

Setting value
| [oec =] [tebitineger  +] sml
Program

Label reference program IMAIN LI

Execution histony

Device | Setting condition | Frogram name | Find |
Inspection Force OM hAIN
Find next |
Fe-setting |

4 | >| Clear |

3) Check that the program is running
-0l %]
fnitialization Inspection d -] CorreCtly-
100 [+ X1 good
ON "good" value increases !
g value . ¢ Also change the other label values and
confirm the program behavior.
{o+ KL Defective 1
Inspecti Total DfU —I
on flay nunber
of defec
tive goo
CALCULAT (FB1}
15— fgood  }D:GOOD_IN TIELD_OUT:R[[¥ield }— |
1) a 0.000 0.000
Total of [Number o The yiel |¥ield
nwber |f qualit d is cal
of guali|y items culated
ty items
f——{pefective Yr:pEPECTIVE IN
o
Total ufD Nuber o
nurber f defect
of defec ive good
tive goo El
148 {Ewp
=
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Bl Saving the project

Refer to Section 6 and save the created project with a name.

MELSOFT

Click [Project] — [Save as] in the menu to display the Save the project with a new name dialog.

1) Enter as follows.
* Drive/Path : C\AMELSEC
- Project name : SAMPLE_FBST
- Title : FB is used and
calculated.

2) Click the button.

Save the project with a new name x|

Project drive ‘]

[=-

B3 DMaviFlus

3 Easysocket

B3 Gppw
Drive/Path |C:\MELSEC
Project name ISAMPLE_FBST Cancel |
Title IFB is used and calculated.
AN J

1) Set these.

The program created this time was saved as described below.

Drive/Path : C:\MELSEC
Project name : SAMPLE_FBST
Title : FB is used and calculated

This ends the explanation of a series of operation methods

for program creation.

To further proceed to the next step, it is recommended to
refer to the manuals given in the section "Related Manuals".
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