2% MITSUBISHI ELECTRIC

MELSEC Q Series

Programmable Logic Controller

Programming Guide Book
(Structured Text (ST))

Q Series

01102003 ¢

1B (NA)-0800248E »+ MITSUBISHI ELECTRIC INDUSTRIAL AUTOMATION

Version C




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

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

[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

| Related 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 Version8 Operating Manual (Startup)
Explains the system configuration, installation method and startup method of GX Developer. IB-0800242E
(Option)
GX Developer Version8 Operating Manual
Explains the program creation method, printout method, monitoring method, debugging method, etc. IB-0800243E
using GX Developer.
(Option)
GX Developer Version8 Operating Manual (Structured Text)
Explains the operation methods for creating structured text programs. IB-0800247E
(Option)
GX Developer Version8 Operating Manual (Function Block)
Explains the program creation method, printout method, etc. using GX Developer. IB-0800246E
(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)
Explains the methods of using the sequence instructions, basic instructions and application instructions. S(I-l|é(38':0508?;9
(Option)

REMARK

Each Operating Manual is 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 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-Q 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 PLC CPU for explanation.

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.

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 necessatry ...

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



About the Generic Terms and Abbreviations Used in This Guidebook

In this guidebook, 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/ target unit
ST Stands for structured text.
FB Stands for function block.
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.

Generic term for Q00(J)CPU, Q01CPU, Q02(H)CPU, QO6HCPU, Q12HCPU,

QCPU (Q mode)
Q25HCPU, Q12PHCPU and Q25PHCPU.

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

Symbol Description Example
i 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>>
L] Command button of dialog box Button




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.

Whaﬂ ”S ﬁh@ ST ﬂ@ﬂgU@@@ ... 7 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

5 o . . )
Wh@ﬂ @f@ ﬁh@ f@aﬁu[@g .. ? The following introduces the main features of ST programs in the MELSEC-Q

series.

[~ 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.

(=7~ Program change during system operation (online change).
Part of a running program can be changed without the PLC CPU being stopped.

[ZZ~ 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
MELSEC-Q series and the IEC functions defined in IEC61131-3 are available for
ST programs.
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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.

A

Define the local variables used in an ST program.

Definition of labels
Refer to Chapter 3 for details.

A

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 PLC CPU.
Refer to Chapter 4 for details.

A

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
Relevant Manuals.
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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.
[Z5" 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.

A MELSOFT series GX Developer E o (a1
Project View Online  Diagnostics  Tools = .

Wew project ... e+ 1) Click

Open project ... Crl+0

Close praject

Saye Chel+5

T [ 0 [

Tt cnn =£7) k8| =F7) sF8 an esFE e L |

Delete project ...

peraad d%ﬂ@ FE‘F B

Copy . f= | ) ] O s = =

Slalz|E el P M N e e e e I

Edit Data

Cchange PLE Eype ...

Import fie
Export file

3
3
Macro »
Function Block. »

Printer setup ...
Prifit oo CErl R

Tiewest file

Start new GX Developer session
Exit GX Developer

Creates new project [ ¥

@ To next page

1) Click [Project] —
menu.

[New project] in the



3 ST PROGRAMMING

MELSOFT

@ From previous page

Set the New project dialog.

New Projeck

PLC zeries

|acPUGmode) =]
FLC Type _
|aozH) =] 3) Click.
— Program type Label zetting
™ Ladder Do no} use label
CISFC T MELSSPL & Use Igel
[Select when uzing ST progran,
o)
FEB andytrdctures]

\ﬂTta which iz the ¢ame az program data's name ig created.
Set these.

Dive/Path |- UMELSED

Brawse. . |

Praject name I

Title |

<t

D

2) Enter as follows.

- PLC series : QCPU (Q mode)
- PLC Type : Q02 (H)

- Label setting : Use label

* Program type :ST

3) Click the button

e e i 0. x| 4) Anew ST project is created.
| Cl=lal &) 4]e(e]-|-| Sls|a) _I’-T_I'i‘n _I@‘_I@ _I‘@n_lﬁ * The ST edit screen opens and an ST
[Glosarvariabies =] | o 1 e |
program can be entered.
HrEEEL I L LA R B L s
Bl =7 ol Bl=] =il Flel 212] 2 @) 2EE 5|
Elwlz a2l FlEEE R EE R FEEEE
1ot 20| ¢l B|%[1n|te e |
|
{Unset project)
E=]| Global variables
Program
#-%] Device romment:
] Parameter
+{EL] Device memary
Device init
Project -FB Struckure
Ready [Qo2(Hy [Host station [row  1eol 1] [insert 4
REMARK
Here, "Q02(H)" is set as the PLC type.
There are the following PLC CPU types that are applicable to ST programs.
Basic model High performance model Process
QCPU QCPU CPU
QO0CPU Q02CPU Q12PHCPU
QO00JCPU QO2HCPU Q25PHCPU
QO01CPU QO6HCPU
Q12HCPU
Q25HCPU
3-2 3-2



3 ST PROGRAMMING MELSOFT

e

an? To use labels, variables used as labels must be clarified. This is
called "defining the labels". If a program that uses undefined labels is
converted (compiled), an error occurs and a sequence program
cannot be created.

Defining the labels

Wh@ﬂ d@@@ efning thelbels

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.

M 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 Skructure I

e

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

- Device comment

ﬁ Parameter

i Drervice memory

Device init

B

2) Double-click.

Project IFB I Structure I

@ To next page

2) Double-click "MAIN".



3 ST PROGRAMMING

@ From previous page

Projeck I FB

-2 Global variables
-] Program

(Unset project)

B

3) Double-cl

=] mam
i Iy
EI Body
ﬁ Device comment
ﬁ Farameter
Device memory

E Device init

ick.

I Skructure I

12 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|2lE| & &=l alalal 2] elal Elel

[Blobal varisbie: =] |

3 o 2@ o

E T R e R s N BN e e I T e T I R o = ==
F5 | =ro) Fe | =Fa| B | F8 | FO | =Eo)cFo|chin]| sE7) ke8] sF 7] sF8| aFo)caka) cafl| F10) sFS

21e &=

==l

A e )

2l Ele) Z12] £l @) ElslE =

=
=

£ lml= winl m2lal] 25

=|o (== = e =
shE| BB | EY | =Fo| FO | FE | B9 | BB | FE

I
=8 &l

H |
=F0

=
=7

=
=FE

i
=

£

8 e ] ] ] 5 e s |
_— %]

=] ‘ (Unsek project)

lobal variables

%] Device comment
[#] Parameter
[El] Device memory

----- Device init

Project Struckure

E dit operation

Fiegister Insert Add
Cose || poke |

Display global variables

Show assigned device

| |Au| Label | Constant |
[

Dewice type

i I I

Ready

=

[qoz(H) Host station T

3) Double-click "Header".

MELSOFT

4) The Local variables setting screen is

displayed.



3 ST PROGRAMMING

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

MELSOFT

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
4 3 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
r A
Al Label Constant Device type Comment
1 Initialization hd
Fs
INT = -
DINT
4 — 3
REAL 4
STRING
ARRAY ~|
N )

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 Caonstant Device type Comment
1 Initialization BOOL >\ The process i initialized
b
4 | v 4
: 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.

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

Edit operation
Register | [ | Al e : izplay global varisbles

Close | Delete

Showassigned device

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

(= - )

b
«| v 4
5) After input is complete, click the | Register | button.
W | ocal variable setting[MAIN] * - |0
Edit operation =]
Display global variables
Show assigned device
Al Label Constant Device type Comment
1 Initialization 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
& Inspectian BOOL ~ |Inspection flag ||
-
‘| | 4 7

< -

MELSOFT Series GX Develo

x| Click the button.

¥ Check the redefine error of the lakel.

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

@ To next page
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MELSOFT

@From previous page

MELSOFT series GX Dex x| Registration is completed.
@ Reqistration completad, 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
3 goad DINT ~ |Tatal of number of quality items
4 Yield REAL ¥ |Yield
& Inspection BOOL ~ |Inspection flag |
-
« | AW

For details of the local variables, refer to the "GX Developer Operating Manual"
given in Relevant Manuals.
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Entering a program >

d duﬂﬂg ﬁ[ﬂ]puﬁ? A program can be input freely in text format using the ST edit screen.
Whaﬂ 8h@MUd b@ ﬂ©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

B Displaying the ST edit screen

x|

El--l (Unset project)

#-E= Glabal variables
[=J-#55] Progran

/B

1) Double-click.

EEI-- Dewice comment
EEI-- Parameter
Device memory
Dewice init

Project IFB I Skruckure I

< -

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

: (o]
=| Project Edit FindjReplace Convert Wisw Online Diagnostics Tools Window Help o =l |
| D|2lE| 8| &|ele|-|- 5w 2] alel Ble
[Glosarvariabies =] | =l o ‘ e “
4#W%WO|{}|— N e N e (e +‘I:'B‘:|
5 | =r5) Fe | sri| Pl Fell Lo | pa e | i) 2F5 ] spal aF) ape ) aps e catmol 1G] sFE
&l =7 alel 2=l =izl mlel 2l2] Pl @l 2EE ol
= == N L= HE ] =
ililﬁlsﬂl kL Eli” E?% rLélﬁ ?g Fs‘l??‘lﬁl?e‘ | FF R e | e s
1ot 20| ¢l B|%[1n |t |
—— @
B (Ureset project)
lobal variables
Yogran
=) mam
* | Header
2 Body
[%] Device comment
[] Parameter
Device memory
i Device init
Praject Structure
Ready [qoz(H) Host station row  leol 3| Insert
M Entering the characters
I 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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H 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

x|

Lndo Chrl+2
Redo ZEr -
Zuk L o e
oy ZEp| 2
Faste L
Auto device setting(L) ... )
Global wariable setting ... 1) Click.
Select Funckion ... Shift+F11
Select label ...
Al select el
Select label
=
Label | 2) Select "Initialization". Ie | Comment
Defactive Tatal of nurmber of d
good

BOOL
BOOL
REAL

Initialization
Inspectian
Yield

3) Click. |

Inspection flag
Yield

=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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H 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.

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

Lndo Chrl+2 menu.
Bedo bl
Uk Tkl
Zopy (g
Paste (g
—
Auko device setbingil) ... 1) Click.
Global wariable setking ...
Select Function ... Shift+F11
select label ., Fil
all select Chrl+5
=10lx] 2) Select the label to be entered.
IF Initialization THEN
good 1= 0y Defective 1= 07 Tield := 0.0;
3) Click the button.
ELSE
IF Tnspection THEW
gond := good + 13
ELSE
Defective := Defective + 1;
END_IF:
Yield:=
- Select function il
Look in: All -
DBPLUS_3_M DGRY_ DLIMIT_WMD DSUM_
DBPLUS_M DHABIN_S_MD Dbdix_t DTEST,
DCML_I DIt
DDABCD_S_MD DINC_M
poasN_s Mo DNTER  2) Select "DINT_TO_REAL".
DDEC_M DINT_TO! - -
DEC_M DINT_TO
DECO_M DINT_TO_INT DRCR_M D=NR_
DEG_E_MD DINT_TO_INT_| DROL_M D=OR_:
DELETE DROR_M D=OR_I
DELETE_E DINT_TO_REAL_E DSER_M DZONE
DELTA_M DINT_TO_STR DIFL_M El_t
DELT b DINT_TO_STR_E DIFR_M EMOD_
DSORT_M ENCO_|
3) CIICk DETR_S_MD ENEG_I
»
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; Vield := 0.0;

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

IF Inspection THEN

good = good + 17

EL3E
Defective := Defective + 1;
END_IF;

Function argument type is displayed.j

Field:=DINT_TO_REALfL

|FEAL DINT To_REAL! DINT 51 ]!

END_IF;: L

4) Insert(—::\j

B STMAIN 25Row ®rirkkstep - ol x|

5) Refer to the function argument type

IF Initialization THEN

gmetl 1e 03 Defectine e 0: Tield fe 0.0: displayed in the tool tip format, and
enter the argument to complete the
ELZE
IF Inspection THEN entry

good 1= good + L1;

ELZE

Defective := Defective + 1;
END_IF;

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

( 5) Complete \

H Entering a comment

END_IF;

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.

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

i o hithbid s e =10lxll 3 Enter a comment by enclosing it with
If Imtialization THEN [ "(*" that represents the beginning of
T e the comment and "*)" that represents
i an end.

IF Inspection THEN

good = good + L:

ELSE

Defective i= Defective + 1;
END_IF:

@To next page
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@From previous page

d ow AR ep *
[ ST MAIN 25Row #kkkkkgtep *

=10 x|

(* Initialization is done. 7)

IF TInitializationm THEMN
good = 0; Defective := 0; Yield := 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 number 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

r=0; Tield :

[* The normal operation is processed.

(* Is the inspection passing:?

good 1= good + 1;

0.0:
*]l

Label information is displayed.j
The number o on-defective articles iz

[good->LOCAL->Total of muwber of muality items—>D12254|

(* The inspeccioir T

EL3E

Defective

* Change of display color

- Setting of auto indent

LAITIIIT.
= 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 nmumber of defective goods is add

3-13
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Converting (compiling) the ST program

e

program that can be executed by the PLC CPU is called convert

] HH@)? Changing the program created on the ST edit screen into a sequence
i comert com®

(compile).

H Performing convert (compile)

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

Conwert  View Cnline  Diagnostics  Tools  MWindow  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 T wariable for PLC.

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

ST MAIN 25Row 143Step
(* Initislizatdwn is done 5/

=10l %]

IF Initislization THEN
good = 0; Defectiwe := 0; Tield := 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. )

Field:=DINT TO_REAL(good) /DINT TO_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.

MELSOFT
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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.

Change Line 3in List2

Inltlallzat.lon iz done. *)

RYOUHIN :=0; — RYOUHIN : = 0. 0;

IF Initialization THEN
* good 1= 0. b Defective :=

[* The norma
ELSE

1% To +hea Gvoramtd ce wmooc

Lt

2) Perform convert (compile).

Convert Wiew Online Diagnostics Tools  Window Help - Click [Convert] — [Convert/Compile] in
ConvertfCompie the menu.
Corvert/Compie (Al programs being edited) A
Convert/Compie (Al programs)
Corvert/Compie (Online change)
3) A compile error occurs and the dialog is displayed.
Cornpile error (Detail) B x|l Confirm the error step/line and error
Prograrm narme MAINF) deﬂn't'on
Errorstep/R... | Error detail
All programs
Jump
4) Confirm the line on which the error has occurred.
Compile error (Detail) T x|l 1) Select the error definition with the
Program name MAIN(F) mouse.
Error step/R Ermrdalﬁ\l .
norstep/B | B - 2) Click the button.

All prograrms |

2) Click. %w
@To next page
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5) Track down the cause and correct the faulty part.
The error indication mark is displayed on the ST edit screen.
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: 1
(¥ The inspection is failing. 7}
ELSE

Defective 1= Defective + 1
END_IF:
(¥ The yield is caleulated. 3]

END_IF:

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

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

—lalxl| Correct Line 3 in List-2.

o good : = 0. 0; — good := 0;
Click [Convert] — [Convert/Compile] in
The nuuber of non-defective arricles is added. *) the menu.

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

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 PLC
CPU and the procedure to read the sequence program from the PLC CPU.

H 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 PLC CPU.

|Dnline Diagriostics  Tools  Window  Help
Transfer sekup ...

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

1) Click.

Read from PLC ...

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

Nerify with PLZ ...
Wtite to PLC(Flash ROM) 3
Delete PLC data ...

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.

COk1

L |F'

ationNo.lHost PLC type I

Connecting interface

Close |

{"Param+Erog & Select all Cancel all selectionsl

[V Label program (ST FE Stucture] 1 arget IProgrammemory.-"Devic:ememory j
ey

Password setup.._| 3) Click "Param + Prog".
-iE] P
g ELDQI\;ZTN — Related functions
?:ﬁ% Man Tensterserp. ||| 4) Click the | Execute | button.
E l%‘evgghi;rgnrﬁm Kepward setup,.. |
Parameter Femaote operation... |
;A PLC/Metwork /Remote password
Clear PLC mermany... |

Farmat PLIC memory... |
Arrange PLC memor_l,l...l

2) Select.

jeqister

“wihole range

% Fange specification 2R ID - |32?8? Create title... |
e g

* Reset the PLC CPU and putitin a
RUN status.

MELSOFT series GX D

@ Completed.

If an error occurs, choose [Diagnostics]
— [PLC diagnostics] in the menu of GX
Developer, and confirm the error
definition.
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B 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 PLC CPU.
Orline  Disgnostics T 1) Click [Online] - [Read from PLC] in the
: 1) Click.
I Transfer setup ... menu.
\Wrike ko PLC ...
o Merify with PLC ...
| Write to PLC(Flash ROM) 3
Delete PLC data ...
Read fromiEEG _ x| 2) Click "Param + Prog" in the <<File 4
Connecting interface  [COM1 Lo IP SeleCti0n>> tab
PLC Co ation No.m PLC type |0
Target [T - Tite | 3) Click the [Execute] button.
File gl T ogra Commonl Local | Erecule
. Device data
Param+Frog | Cancel all selectlonsl DTS IMNN
Claze |
= Program )
-D Label program (ST.FB.Stucture] 03/01/07 13:1€ - Related functions
E‘ Parameter Transfer setup... |
P [ PLEN etwork /Remote password 02A12/2514
=l Device memary Kepward setup.. |
] Devies data
Fiemate operation. .. |
Clear PLC memary... |
4 I I LI Farmat PLC memory...l
File register
B Wi Amange PLC memory...l
Refresh viewl " Range specification 2R IU— . IW Create title. .. |
kool p———
MELSOFT series GX [ x| If an error occurs, choose [Diagnostics]
- [PLC diagnostics] in the menu of GX
@ Completed. Developer, and confirm the error
definition.




5 DEBUGGING THE PROGRAM MELSOFT

Chapter 5 explains the online debugging operation of the sequence program written to the PLC
CPU using the monitor function and device test function.

[~ Monitoring the sequence program.
[Z=" Changing the bit device value and conducting a device test.
[Z5" Changing part of the sequence program and writing it to the PLC CPU in RUN status.

5.1 Monitoring the Sequence Program

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

B Displaying the monitor screen
Orline Diagnostics  Tools  window Help - 1) Click [Online] — [Monitor] - [Start
Wl J monitor] in the menu.

Read from PLC ...
“irite to PLC ...

Werify with PLC ... =
Werite ko PLC(Flash ROM) EI0) =F9

Delete PLC data ... HzzlE] =
Change FLE data atbributes ... Ji—li—l —I

PLC user data L= i e e AT O R |
2 | =F2 o2 | o8 | ef | o5l | FE] RV aFE
Monitor Manitar, mads £

Debug 3 Manitar (Write mode)

-

s
-

el

N |
afg | af0

1) Click.

Trace » Start monitor (Al windows)
Remoke operation ... Alt+& Stop monitar (Al windows)

Password setup »

Clear PIC memnrg

Stop monitar AlE+HES

< -

[ sT(Monitoring...) MAIN 25Row 143Step =]
(* Initialization i=s done. *) A|
IF Initialization THEN Initialization = 0
good := 0; Defective := 0; ¥ield := 0.0; good = 0, Defective = 0, Yield = 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 PLC 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 hit device value will be explained.

W Diagnostics Tools  Wwindow  Help - 1) Click [On“ne] - [Debug] - [DeVice
Transfer setup ..., i
ransfer setup J test] in the menu.

Read from PLC ...
Wite ko PLC ...

‘erify with PLC ... 4=
Wrike to PLC(Flash ROM) B0 =E8

Delate PLC data .. £ %] =]

Change FLE data attributes ...

-

R SEIE l 1) Click.
F2 l=F2] ol Jc2 | c8

Manitar 3

— N Forced input output: registration/cancellation ...

L+

Forcibly turn ON the label "Inspection” that represents the bit device.

— Bit device

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

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

Inspection| LI
Hide histary
FORCEON | FORCEOFF | Toggleforce | 4|

J(_/ 3) Click. J

&+ Device I LI

" Buffer mermory Mudulestanlfol "l {Hex)
Address | ] [HEX ]

Setting value

| [pEC ~] [16bitineger  +] Setl

Frogram
’7 Label reference program IMAIN ll

— Execution history

Device Setting condition | Frograrm name | Find |

Inspection Force OM kAN
Find next |
Re-setting |
4 |ﬂ Clear |

@To next page
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@From previous page

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
(* Is the inspection passings ) ON

IF Inspection THEN Inspection = 1
good := good + 1; (* The mawber of non-defective a good = 503493% gOOd 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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5.3 Online Change

When the PLC 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.

l 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.

Yield := DINT_TO_REAL (good)/DINT_TO_REAL (good + Defective);
1
Yield := (DINT_TO_REAL (good)/DINT_TO_REAL (good + Defective))*100.0;

W sT(Monitoring...) MAIN 25Row 148Step — o] x|
(* Initialization is done. *) -
IF Initialization THEN Initialization = 0
good 1= 0; Defective = 0; Tield := 0.0; good = 2919230, Defectiwve = 15834337, Vield -
[(* The normal operation is processed. ¥)
EL3E
(* Is the inspection passing? F)
IF Inspection THEN Inspection = 1
good 1= good + 1; (* The nmumber of non-defectiwve articl good = 2919230
[* The inspection is failing. *
EL3E
Defective := Defective + 1; (% The mumber of defective goods 1 Defective = 1534337
END_IF;
[* The yield is calculated. *
* Tield:=({DINT_TO_REAL{good) /DINT_TO_REAL{good + Defectiwe))*100.0 Tield = 0.614, good = 2919230, Defectiwve -
END_IF;
Changed.
_ILl
<| | » <| | 2

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

2) Execute online change.

Convert  Miew Online Diagnostics Tools Window Help - Click [Convert] — [Convert/Compile
1 . .
(Online change)] in the menu.

CoryvertCompile

ConvertiCompile (All programs being edited)
CorvertCompile (Al pragrams)
Convert/Compile (Online change) Shift+F4

@To next page
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3) The confirmation message is displayed.

MELSOFT series Gx Developer

|| Click the button.

& Cation!
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’?

WWrite destination program; MAIN

@To next page
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@From previous page

4) Online change is completed.

MELSOFT series GX Developer x| Click the button.
RUM write processing has completed.
There are 439 RUM 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 correcthy,

B sT(Monitoring...) MAIN 25Row 148Step _ ol x|
(* Initialization is done. *) -
IF Initialization THEN Initialization = 0
gqood = 0p Defective := 0; Vield := 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 = 100
[* 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.

Y | 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

MELSOFT
In Chapter 6, the completed project is saved with a name.
M 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.

Qpen project ... Tyl

Close project 1) Click.

Sawe

Save the project with a new name x| 2) Input as follows.

(et dive m\ E - Drive/Path : C:\MELSEC

- Project name : SAMPLE_ST

— * Title : work-check

B3 DN aviPlus

3 Easpsocket

B Gpw 3) Click the button.

[0 G [EC Dieveloper 5.00

3) Click.

Dive/Path [CMELSEE N
) Cancel |

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

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.

(L5 Adding a new FB.

[Z5 Defining FB variables.

[Z=" Creating an ST program.

[Z=" Creating an FB in ST language.

[Z 5 Using the ST-written FB in a main program.

8.1 Creating an FB

b @@k F ? An FB, where often used processings are predefined as parts, can be
Whaﬂ HS @ [Uﬂ@& @m 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.

| 1) Enter as follows.
PLC series Po| - PLC series :QCPU (Q mode)
(14 .
* PLC type :Q02(H)
[CPU[Qmade] j
F_LEIT 2) Click - Label setting  :Use label
vpe ick. _
IQDE[H] =] Program type :Ladder
—Pragram type—————————————— Label setting————— 2) Click the button
€ Ladder " Do not|use label :
I 5FC [T HMELSAPL " Use laflel
~ [Select when|uzing ST progran,
5T -
A and strugtures]

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

Diive/Path  [LAMELSEC

Praject narme I Browse.. |

Title |

@ To next page
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\#MELSOFT series GX Developer (Unset project) - [LD{Edit mode) MAIN

: (o] . .
=] Project Edit EindfReplace Convert View Online Diagnostics Tools indow Help - -1&] x| 3) A new proJeCt IS Created'
| D8] & &[Bl5|-|-| alalal 2] @la B
[Blobal variables =] | =1 |§|°1= Ll = 'E ‘
4| 4] ] — S| A [ ure ue] 1 ==
Gt e e e e e 5 |
ation insiructon]
A B S A FlE‘F _| EzE =]
= 2 o ; =
Jﬂﬂﬂﬂﬁlﬂ‘ E5 Fs stF F?%FE 2 |ots| S o e ) e e
4| 1a| 1] 20| 5| | L | i e
[ ii
23 {END
518 {Unset project) | :
Global variables
Frogram
¥] Device camment
Parameter
. Device memory
L] Device init
B Structure =l
Application instruckion [@0z(H) [Hast station [Gurarte/

Adding a new FB

H 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 project)

Project  Fg akruckture |

@ To next page




8 ST PROGRAMMING APPLICATION (PASTING FB TO LADDER PROGRAM)

MELSOFT
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- el 2) Click "New".
EI-- {Unset project) 2) Click.
Zopy ..
Delete ...
Rename ...
Change program bype ...
* Mok sark
Sort data name ascending
Sort data name descending
Project  FR I Skruckure |
Set the New dialog.
x| 3) Enter as follows.
e ™ - Data type : Function Block
pea bR - Program type : ST
|Function Block = - Data name : CALCULAT
EaEm e 4) Click. * Title : The yield is calculated
 Ladder
O SFD [ MELSAR-L 4) Click the button.
& ST
Data name
|CaLCULAT |
Title
IThe vield is caloulated 3) Set these.

L /

5) Click the button.

[ 5) Click.

@ To next page
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1# MELSOFT series GX Developer (Unset project) - [FB ST CALCULAT The yield is calculated: 1" _ ol x| . .
T Project Edit Find/Replace Convert Yiew Qrine Diagnostics Tools Window Help _ =] x| 6) A new data- name: CALCU LAT IS
(1ot 30| CE| Bl e e ” [Globarvariable ¥/ | > O ‘

added.
Ll=e 8| s~ ®leel 6] el@| Blel ]S el = Ll BlEIEIY] LLEEE
w | | | el |l = 2] ] el Bl ] ] el el ]|
x|
E-88 (Unset project)

=8 Functior
B .

ody The yvield is calculated

Project rFe 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).

H 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
-~ Header The vield is calculated
/5 Body The vield is calculated

Project FR | Structure |

<t

17 MELSOFT series GX Developer (Unset project) - [FB variable setting[CALCULAT] The yield is calcula

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

_{alx| . .
T Project Edit Find/Replace Convert ‘iew Onine Diagnostics Tools Window Help |2 x| 2) The FB Varlable (FB |abe|s) Settlng
1ol 51] Go] B[] ] | it vesetie =1 = ol screen is displayed
Di=E| 8] 4| Bie|-|-| elsliel 2| ele| =lel| || w211 Ll DI 1L EEE
e EEE R SRS =
A Editoperation
=8 (Unset project)

=8 Function Block m‘ nsert Add
=18 CALCULAT The yield is calcUlated C\Dse DE\E(E
8 Header The yield is calclated
i Body The yiedis cleated \nEu(/OutEut Label [ Constant [ [
I [ ~|
Project FB  |Structre ‘ | >
Ready [qo2(H) |Host station [ o | P
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MELSOFT
H 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* i - |EI |i|
Edit operation
Register | Insert | Add
Close | Delete |
| Input/Cutput Lahel Constant Device type Corm_4 |
1 - - -
YAR_QUTPUT
VAR IN_OUT
‘ ol
2) Enter the label name.
Enter the label name within 16 characters.
B FB variable setting[CALCULAT] The vield is calculated® - |D |i|
Edit aperation
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 N\
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® - |O0] X
g ¥l

|»

Edit operation

Register | |nsen| Add |

Close | S Delete

Ve

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

[ 1 [vaAR NPUT ~[GooD N [ [DINT + [Number of guality iterns
.

S

-
G 4

1

e

5) After input is complete, click the button.

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

Edit operation

[ — |

Input/Ciutput Label Constant Device type Comment
1 |¥AR INPUT > [GOOD M DINT > |Number of quality itermns
2 |vaR_INFUT v |DEFECTIVE_IN DINT  |Mumber of defective goods
3 |vAR_QUTPUT  «|YIELD_QUT REAL ¥ | The vield is calculated
-
4| | v 4

@ To next page
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@ From previous page
MELSOFT Series GX Develo x| Click the button.
v Check the redefine error of the [akbel.
The time period for checking gets longer
with Increase inwariables.
MELSOFT series GX Deve x| Registration is completed.
Click the button.
@ Registration completed.
When registration is made, "*" displayed on the title bar disappears.
W FB variable setting[CALCULAT] 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 DiNT = |MNumber of defective goods
3 |[vAR_OUTPUT = |YIELD_OUT REAL » [The yield is calculated
4 » v
REMARK

For details, refer to the "GX Developer Operating Manual (Function Block)" given in
Relevant 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);

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

=88 (Unset project)
=8 Function Block
=B CALCULAT The vield is calculated
----- H 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 yield is calculated 1Row (* _[of x|
— Project Edit FndReplace Convert Wew Onine Diagnostics Tools Window Hep = x|
| 28]kl 37| G| B8] bn[ | e | [Giobervorcbi= =] | =l o

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

we||| 72| =l = ale] BlE mielk] el 52] Sl @l #lEE =]
El
- (Unset project)
=8 Function Block
EHEL CALCULAT The vield is calculated
] Header The yield s calculated
) Body The yied s calcuiated
Project FB Strictire
Header The yield is calculated [Go2H) [Host station row  1col, | linsert. | INum | Y.
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H 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 (FeEEek)STe - |I:I |£|
DINT_TO_REAL{GOOD_IN) /DINT_TO_REAL (500D_IN + DEFECTIVE_IN) |

TIELD _OUT :=

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

MELSOFT series GX Develo X :
= x| Click the button.
@ Compile Completed.
e

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(G00D_IN)/DINT TO_REAL(GOOD IN + DEFECTIVE IN) |

TIELD 00T :

Compile processing is completed.



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

8.2 Pasting the FB to a Main Program

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

Defining the local variables >

Define the labels used in the main program.

Bl Displaying the Local variables setting screen
= : 1) Double-click "Header".

x|
=8 (Unset project)
Global variables
=g Program
=] MAIM \/@
[ Header )
4 1) Double-click.
f__ﬁ] BOdY
=-{¥] Dievice comment
&-{#] Parameter
~[&] Device memory
~[&] Device init
Project |[FB | Structure |
1PMELSOFT series GX Developer (Unset project) - [Local variable setting[MAIN] ] =lof x| 2) Local Variable Setting screen iS
— Project Edit EindReplace Corvert Yiew Orline Diagnostics Tools Window Help _ @ x| .
#10]] 5¢) ) ] b [ it v =1 | = of| displayed.
D=l 8| sBe-|-| eslal <k alel Slel| L eld] o LEREE 2 sz
[ | 2| ] el ] il el E 1] ] @ 23] ]|
Editoperation
Eéﬂégb:‘f?;c‘a%‘es Register ’7 pe— e Display globsl varisbles
A = oo EmeHEDe
% :ZZjer [ Tad] Label I Constant [ Device type [
) Devics comment: - I Ea|
[ Parameter
Device memory
--[&] Device init
Project [FB__| Structure ] i | o
Ready [Q02(H) [Host station [ [ [ vom | 2
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M Setting the local variables (headers)
Refer to Chapter 3 and make setting as follows.

W Local variable setting[MAIN] * - |0 il
Edit opetation =
Registar Insert | Add | Display global variahles
Close | Delete | Showassigned 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
i 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] _|o|x|
= [ e =
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 7
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Creating a main program >

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

List-4
Initislization
g9 — | [omov KD good i
[ DMGY K0 Defective i
[EmOV EQ ¥ield i
[RsT Inspection ki
Initialization Inspection
100 —,M/ | | [o+ K1 good L
Inspection
} [D+ Kl Defective }
CALCULAT [FE1)
115 [good  HD:moOD_IN YIELD_OUT:R|[Tield ]
[ Defective HD:DEFECTIVE_IN
1483 [END i
Bl Displaying the edit screen
Double-click "Body" in the <<Project>> tab to display the edit screen.
LMl & | D(Edit mode) MAIN ( 35) Step *® - 10| x|

B8 st_sample

- Global varisbles

- Frogram

Bk MAIN

: - Header

! % By
&[] Device comment
Faramater

[B) Device memary
B Device init

Project |FB | Structure <

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

Refer to the following diagram and input the program.

MELSOFT

LB LD(Edit mode) MAIN ( 35)Step * _ o] x|
EI- (Unset project) [nitialization -

#-E5 Global variables — | om0y Ko good 1

= Program

B & MAI [pmoy 201 Defective 1
: - Header

_ L Body

8] Device comment [EMOY  ED vield ]

{#] Parameter
Device memory

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

{ { | {D+ KL good }
Inspection

f o+ Kl Defective 1

[ 0] [END 1

Project: IFB Structre LI

H Pasting the FB

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

x| Initialization ~
| o Ko goed
=88 st_sample
B8] Function Block oy xo et
EHEE LAT The yie d
- Header The yield is calcLlated | rEmoy £ Tield
H N F
8 Body The vield is calculated
[RST Inspection
nitial ization Inspacrion
{ | {o+ KL good
inzpection
f [D+ Kl Tefective

N /AN -
[ “H

Project Fp Structure LI

The FB is inserted into the main program.

LN & Lo(Edit mode) MAIN ( 35)Step * : ol
=88 (Unset project) fmitialization -
=HE8] Function Block 1 | [DMOV KO qood ¥
B £ CALCULAT The yield is calculated
H Header The vield is calculated pHov RO A 1
2 Body The vield is calculated
[EMOV  EO Tield |
{RST Inspection i
[mitialization  Inspection
{ ] } [+ KL good H
[nspection
o+ i Defective 1
CALCULAT [FBL)
D: GOOD_IN YIELD_OUT:R,
D: DEFECTIVE_IN
Project Fg Structure

@ To next page
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@From previous page

B 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|
=8 (Unset project) [nitialization -

=+ Function Block — | [y E0 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
o4

CALCULAT (FE1)

b [uood }D:é‘nun_m
2l i [petective Ho:vEFECTIVE M

Project FB | Structure | £ O

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

Convert (compile) is completed.

Click the [No] button.

MELSOFT series GX Developer il

& Compie Completed,

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

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

Y a—

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




8 ST PROGRAMMING APPLICATION (PASTING FB TO LADDER PROGRAM)

8.3 Online

MELSOFT

Write the sequence program to the PLC CPU, and confirm the program behavior using the monitor

function and device test function.

Writing to PLC CPU

i

H 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 PLC

Connecting interface ICOM1 <> IPLC modulg,

PLC Connection Metwork No. o Station Mo, |Host  PLCtype  JQ02(H)

3) Click.

Target memany Ingram memaory/Device memary LI Title I
File selection | Device datﬁl Program | Comman | Local |
xecute
Param+Prog l Selectall | Cancel all selectmnsl
Close
Target Ingram mermory/Device memary LI 4'
memao
¥ Password setup
Related functions
Device comment 2) Cli
ick.
-] COMMENT ) Transfer setup... |
Parametar
PLC/MNetwork/Femote password Keyword setup |
Remote operation... |
Clear PLC memo|
1) Select. 4.},'
Format PLC memary... |
Tegister
€ \hole range Arrange PLC memory.. |
& Bange specification  ZR v - ISZ?E? Create title |
e el —T

Lt

MELSOFT series GX Det

@ Completed.

x|

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

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

* If the check button is not chosen, only
the actual program is written.

2) Click "Param + Prog".

3) Click the button.

3) Write to PLC is completed.

* Reset the PLC 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 1ol x|
Initialization Inspection ;I
100 —A£ [o+ Kl good i
[The proc Total of
bos iz i Comment display nurher
mitisaliz 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
number | 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 b
=

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 PLC CPU and confirm the program behavior.

H 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.

1) Input "Inspection” into the bit device.

—Bitdevice-| 1) Input "Inspection”.
pevice Cose_| 2) Click the [FORCE ON] button.
Inspection LI
Hide history
FORCEOFF | Toggleforce | 4|
W 2) Click. \J
& Device I LI

" Buffer memary Modu|estanuo| | (Hex
Address I - IHEX -

Setting value

| [pEc v [tebitimeger | th|

Program
Label reference prograrm IMAIN LI

Execution history

Device I Setting condition I Program name | Find |
Inspection Force OM AN
Find next |
Fe-setting |

Pl | >| Clear |

3) Check that the program is running

ol x|
fnitialization Inspection d B CorreCtly'
D+ X1 good
EGOOd" value increases. * Also change the other label values and
confirm the program behavior.
{o+ KL Defective 1
Total DfU —I
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 o
Total of Number o
maber £ defect
of defec ive good

tive goo E

-
{zwp

148
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l Saving the project
Refer to Section 6 and save the created project with a name.
Click [Project] — [Save as] in the menu to display the Save the project with a new name dialog.
Save the project with a new name il 1) Enter as follows.
_ - Drive/Path : C\MELSEC
FIEfEEelie3 Fed ~ - Project name : SAMPLE_FBST
= - Title : FB is used and
B DMaviFlus
B3 Easysocket calculated.
3 Gppw
2) Click the button.
DiivefPath  [CAMELSEC
Project name ISAMPLE_FBST Cancal |
Title IFB is used and calculated.
L /

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 "Relevant Manuals".
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Phone: +813 622 160 60

Fax: +813 622160 75

MITSUBISHI ELECTRIC AUTOMATION, Inc.
500 Corporate Woods Parkway

Vernon Hills, IL 60061

Phone: +1847 478 21 00

Fax: +1847 47822 53

FRANCE

IRELAND

ITALY

POLAND

RUSSIA

SPAIN

JAPAN

USA

‘ MITSUBISHI
AV N ELECTRIC

Fax: +43 (0)2252 / 488 60

Fax: +356 (0)21/697 817

Fax: +77212/501150

TEHNIKON BELARUS  INTEHSIS srl MOLDOVA
Oktyabrskaya 16/5, Off. 703-711 bld. Traian 23/1

BY-220030 Minsk MD-2060 Kishinev

Phone: +375 (0)17 /210 46 26 Phone: +373 (0)22 / 66 4242

Fax: +375(0)17 /210 46 26 Fax: +373 (0)22 / 66 4280

ESCO DRIVES & AUTOMATION BELGIUM  HIFLEX AUTOM.TECHNIEK B.V. NETHERLANDS
Culliganlaan 3 Wolweverstraat 22

BE-1831 Diegem NL-2984 (D Ridderkerk

Phone: +32(0)2/717 6430 Phone: +31(0)180 - 46 60 04

Fax: +32(0)2/717 64 31 Fax: +31(0)180 — 44 23 55

Koning & Hartman b.v. BELGIUM  Koning & Hartman b.v. NETHERLANDS
Woluwelaan 31 Haarlerbergweg 21-23

BE-1800 Vilvoorde NL-1101 CH Amsterdam

Phone: +32(0)2/ 257 02 40 Phone: +31(0)20/ 587 76 00

Fax: +32(0)2 /257 02 49 Fax: +31(0)20 /587 76 05

INEA BH d.0.0. BOSNIA AND HERZEGOVINA  Beijer Electronics AS NORWAY
Aleja Lipa 56 Postboks 487

BA-71000 Sarajevo NO-3002 Drammen

Phone: +387 (0)33 /921 164 Phone: +47 (0)32 /24 30 00

Fax: +387 (0)33/ 524 539 Fax: +47 (0)32 /848577

AKHNATON BULGARIA  FonsecaS.A. PORTUGAL
4 Andrej Ljapchev Blvd. Pb 21 R. Jodo Francisco do Casal 87/89

BG-1756 Sofia PT - 3801-997 Aveiro, Esgueira

Phone: +359 (0)2/ 817 6044 Phone: +351(0)234 /303 900

Fax: +359 (0)2 /97 4406 1 Fax: +351(0)234 /303 910

INEA (R d.0.0. CROATIA  Sirius Trading & Services stl ROMANIA
Losinjska 4 a Aleea Lacul Morii Nr. 3

HR-10000 Zagreb R0-060841 Bucuresti, Sector 6

Phone: +385 (0)1/36 940-01/-02/-03 Phone: +40 (0)21/430 40 06

Fax: +385(0)1/36 940 - 03 Fax: +40 (0)21/430 40 02

AutoCont C.S. s.r.0. CZECH REPUBLIC  Craft Con. & Engineering d.o.0. SERBIA
Technologickd 374/6 Bulevar Svetog Cara Konstantina 80-86

(Z-708 00 Ostrava-Pustkovec SER-18106 Nis

Phone: +420 595 691 150 Phone:+381(0)18/ 292-24-4/5

Fax: +420 595691199 Fax: +381(0)18 / 292-24-4/5

Beijer Electronics A/S DENMARK  INEASRd.0.0. SERBIA
Lykkegardsvej 17 Izletnicka 10

DK-4000 Roskilde SER-113000 Smederevo

Phone: +45 (0)46/ 75 76 66 Phone: +381(0)26 /617 163

Fax: +45 (0)46 / 75 56 26 Fax: +381(0)26 /617 163

Beijer Electronics Eesti 0U ESTONIA  SIMAPs.r.o. SLOVAKIA
Pérnu mnt.160i Jéna Derku 1671

EE-11317 Tallinn SK-911 01 Trencin

Phone: +372(0)6 /518140 Phone: +421(0)32743 0472

Fax: +372(0)6 /518149 Fax: +421(0)3274375 20

Beijer Electronics OY FINLAND  PROCONT, spol. s r.o. PreSov SLOVAKIA
Peltoie 37 Kapelnd 1/A

FIN-28400 Ulvila SK-080 01 Presov

Phone: +358 (0)207 / 463 540 Phone: +421(0)517580 611

Fax: +358 (0)207 / 463 541 Fax: +421(0)517580 650

UTECO GREECE  INEA d.0.0. SLOVENIA
5, Mavrogenous Str. Stegne 11

GR-18542 Piraeus SI-1000 Ljubljana

Phone: +30211/1206 900 Phone: +386 (0)1/513 8100

Fax: +30211/1206 999 Fax: +386 (0)1/513 8170

MELTRADE Kft. HUNGARY  Beijer Electronics AB SWEDEN
Fert6 utca 14. Box 426

HU-1107 Budapest SE-20124 Malmo

Phone: +36 (0)1/431-9726 Phone: +46 (0)40 / 35 86 00

Fax: +36 (0)1/431-9727 Fax: +46 (0)40 /93 2301

Beijer Electronics SIA LATVIA  OmniRay AG SWITZERLAND
Ritausmas iela 23 Im Schorli 5

LV-1058 Riga (H-8600 Diibendorf

Phone: +371(0)784 / 2280 Phone: +41(0)44 / 802 28 80

Fax: +371(0)784/ 2281 Fax: +41(0)44 /802 28 28

Beijer Electronics UAB LITHUANIA  GTS TURKEY

Savanoriu Pr. 187

LT-02300 Vilnius

Phone: +370(0)5/2323101
Fax: +370(0)5 /232 2980

Bayraktar Bulvari Nutuk Sok. No:5 .
TR-34775 Yukari Dudullu-Umraniye-ISTANBUL
Phone: +90 (0)216 526 39 90

Fax: +90 (0)216 526 3995

(SC Automation Ltd.

4-B, M. Raskovoyi St.
UA-02660 Kiev

Phone: +380 (0)44 /494 33 55
Fax: +380 (0)44 / 494-33-66

UKRAINE

MIDDLE EAST REPRESENTATIVES

ILAN & GAVISH Ltd. ISRAEL
24 Shenkar St., Kiryat Arie

1L-49001 Petah-Tiqva

Phone: +972(0)3/922 18 24

Fax: +972(0)3/924 0761

TEXEL ELECTRONICS Ltd.

2 Ha’umanut, P.0.B. 6272
1L-42160 Netanya

Phone: +972 (0)9 /863 39 80
Fax: +972 (0)9/885 24 30

CEG INTERNATIONAL

Cebaco Center/Block A Autostrade DORA
Lebanon - Beirut

Phone: +961(0)1/240 430

Fax: +961(0)1/240 438

ISRAEL

LEBANON

AFRICAN REPRESENTATIVE

(Bl Ltd. SOUTH AFRICA
Private Bag 2016

ZA-1600 Isando

Phone: + 27 (0)11/977 0770

Fax: + 27 (0)11/977 0761

Mitsubishi Electric Europe B.V. /// FA - European Business Group /// Gothaer Straf3e 8 /// D-40880 Ratingen /// Germany

FACTORY AUTOMATION  Tel.: +49(0)2102-4860/// Fax: +49(0)2102-4861120/// info@mitsubishi-automation.com /// www.mitsubishi-automation.com
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